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PART II. REPORTS ON RESEARCHES IN THE ICNAF AREA IN 1968

I. cCanadian Research Report, 1968

A, Subareas 1, 2 and 3
by W. Templeman

The St. John's Biclogical Station of the Fisheries Research Board of
Canada carried out fisheries and oceanographic researches in Subareas 1, 2 and
3. The Atlantic Oceanographic Laboratory of the Bedford Institute engaged in
oceanographical researches in Subareas 1, 2 and 3 and the Marine Ecology Labor-
atory of the Fisheries Research Board of Canada at Dartmouth carried out studies
of the deep scattering layer in Subarea 3. The Arctic Biological Station of
the Fisheries Research Board of Canada in Ste. Anne de Bellevue studied the
harp and hood seals in Subareas 2 and 3.

The 1968 landings data reported in thils document are preliminary data
for Newfoundland only and are only approximately similar to the data which will
be reported to ICNAF in May-June, The totals for the Canadian landings are not
yet available.

Subarea 1

A. Status of the Fisheries

A Canadian trawler fished in West Greenland, Div.1lE, but took only
about 8 toms of cod.

B, Special Research Studies

I. Environmental Studies

1. Hydrographic Studies, As part of the study of the North Atlantic
Deep Water by the Atlantic Oceanographic Laboratory, an atlas has been prepared
of oceanographic sections occupied in 1965-1967. This includes temperature,
salinity, dissolved oxygen and silica for Davis Strait, Labrador Basin, Denmark
Strait and Newfoundland Basin. :

II. Biological Studies

1. Atlantic salmon, Salmo salar L. During 1968, emphasis on Atlantic
salmon research at the St. John's Station was directed toward the marine aspects
of salmon ecology, particularly high seas distribution and effects of high seas
fisheries on salmon stocks. The overall objective of several projects begun
during the year is to determine ways of ldentifying fish of Canadian origin dur-
ing the marine phase of salmon 1life history. Preliminary field work consisted
of a field trip of about 6 weeks in Greenland to observe fishing techniques,
collect length and age data from the commercial fishery and make collections
for morphometric, meristic, parasitological and serological studies.
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Subarea 2

A. Status of the Fisheries

I. Cod, Gadus morhua L.

The inshore cod fishery in Labrador was very poor, more than 40 per-
cent lower than in 1967. This was due to less fish rather than less effort.
For the first time a significant catch of cod and associated fishes was taken
offshore in Subarea 2 by Canadian (Newfoundland) trawlers. Preliminary esti-
mates of the amounts taken offshore, all in Div.2J, were 4,600 tons of cod and
small amounts of American plaice, redfish, Greenland halibut and wolffish.

I1. Harp seal, Pagophilus groenlandicus (Erxleben) and
Hood seal, Cystophora cristata Erxleben

Canadian catches of harp seals (preliminary figures) in 1968 in Sub-
areas 2 and 3 were 33,000 young and 5,600 older seals, as compared with 31,000
and 11,000 respectively in 1967. Thus the catch of young harp seals by Canadian
ships and landsmen was not reduced following an opening date for the fishery
which changed from 12 March to 22 March, but the catch of older seals was halved
following a closing date which chanpged from 30 April to 25 April. The Canadian
catch of hood seals was 22 young and 13 old seals or 35 in all, compared with
1,240 in 1967. A lower availability of hood seals in 1968 is suggested.

An age sample of 600 moulting harp seals showed relative absence of
4—, 5= and 6-year-old animals following heavy catches of young in 1962, 1963
and 1964 (ICNAF Res.Doc.68/70). Since nearly all female harp seals are giving
birth by 7 years of age, recruitment is expected to fall rapidly in this popula-
tion beginning in 1969.

B. Special Research Studies

I. Envirommental Studies

1. Hydrographic Studies. See Subarea 1 - 1.

IT. Biclogical Studies

1. Cod. The inshore Labrador cod catch was sampled mainly in August
in 8 localities between Saglek in Div.2G and Pack's Harbour in Div.2J for
length, age, sex, sexual maturity and food. Catch statistics were collected at
selected locations. The following numbers of cod were measured and had otoliths
taken: in Div.2G, 623 and 257; in 2H , 2,347 and 953; and in 2J, 3,524 and
1,141,

2. Atlantic salmon. On an A.T.Cameron cruise te the northern
Labrador Shelf, 21 salmon were taken in 5 overnight drift net sets between 29
March and 5 April. About 1,800 m of nets were used for each set, with the gear
fished at the surface over depths of 2,400-3,500 m, outside the seaward edge of
the ice.
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3. Harp and hood seals. Charter of a sealing vessel for two weeks
in late April-early May allowed collection of a sample of 300 moulting harp
seals after the end of the regular fishery. Comparison of an age sample of
similar numbers taken during the fishery showed that the latter source is ade-
quate for studying age composition, although full mixing of moulting animals
does not occur until after 25 April. Thirty animals taken on deck were fully
measured, weighed and examined. The relative absence of 4- to 6-year-olds did
not allow precise determination of the mean age at maturation of female harp
seals of this population, which age, however, lay between 4 and 6 vears.
Moulting animals were fat and feeding intermittently, perhaps below the core of
the Labrador Current, because Isaacs-Kidd hauls in shallow water between the
ice floes caught very little macroplankton.

Subarea 3

A. Status of the Fisheries

I. Cod

Total Newfoundland cod landings from Subareas 2-4 (but mainly from
the inshore fishery of Subarea 3) increased by over 20,000 tons to 199,000 tons.
In this total the landings from the inshore fishery of Div.2J decreased sharply
from 1967, landings from the inshore fishery in Subarea 3 were slightly greater
than in 1967 and landings from offshore vessels doubled to about 47,000 tons.

On the east coast in Div.3L, inshore landings were generally higher
than in 1967 because of better catches in spring and summer of 1968. For the
remainder of the year, inshore catch levels were below those of 1967 because
of bad weather and absence of squid bait. 1In this division there was evidence
of a strong 1964 year-class.

II. Haddock, Melanogrammus aeglefinus L.

Newfoundland haddock landings, mainly from Subarea 3, fell from 1,960
tons in 1967 to about 1,100 tons, the lowest since 1945 the vear before the
Newfoundland haddock landings began to increase by the use of otter trawlers.

III. Redfish, Sebastes mentella Travin and Sebastes marinus L.

Newfoundland redfish landings, almost all S. mentella, increased
slightly from 28,000 to 29,000 tons. Landings from Subarea 3 fell about 50 per-
cent from 14,000 tons in 1967 and landings from Subarea 4 increased about 50
percent from 14,000 tons in 1967.

IV. Flounders, American plaice, Hippoglossoides platessoides (Fabricius);
Witch flounder, Glyptocephalus cynoglossus (L.); and Yellowtail flounder,
Limanda ferruginea (Storer)

Newfoundland landings of American plaice from Subarea 3 declined by
over 4,000 tons from the 49,000 tons landed in 1967. Witch flounders declined



-6 -

by about 1,600 tons from 5,968 tons in 1967 and yellowtail flounders increased
by 2,800 tons from the 1,519 tons landed in 1967. Although there was a decrease
in American plaice, the Newfoundland fishing effort for this species probably
increased during the year.

V. Greenland halibut, Reinhardtius hippoglossoides (Walbaum)

Newfoundland landings of Greenland halibut, almost all from the deep
east coast bays of Newfoundland in Subarea 3, decreased by about 3,000 tons
from the 16,595 tons (16,548 from Subarea 3) landed in 1967,

The mean length of the Trinity Bay commercial samples was 58.8 em, a
decrease from 62,7 cm and 61.4 cm in 1966 and 1967 respectively. The mean
length of the Bonavista Bay commercial samples was 62.4 cm. The Bonavista Bay
samples included a greater proportion of older fish than those from Trinity Bay.

From catch and effort data collected at 3 Trinity Bay localities,
there has been a decrease in the catch per 90 m gill net set from 157 kg in 1966
to 68 kg in 1967 and to 41 kg in 1968, Coinciding with the decrease in the
Greenland halibut catch per net has been an increase in the flounder (mainly
witch flounder with scme American plaice) catch per net set in these Greenland
halibut nets from 2 kg in 1966 to 18 kg in 1968.

VI. Herring, Clupea harengus L.

Newfoundland herring landings increased by about 80 percent to about
146,000 tons. As in 1967, the landings were mainly from Div.3P in a winter-
spring purse seine fishery for herring to be reduced to meal and oil. The

increased landings resulted from increased effort and reduction capacity.

VII. Atlantic salmon

Newfoundland landings of Atlantic salmon in the commercial fishery
{total from Subareas 2, 3 and 4) decreased by about 300 tons from the 1,800
tons taken in 1967.
VIII. Capelin, Mallotue villosue (Muller)

Newfoundland landings of capelin, mainly from Subarea 3, were about
3,500 tons, approximately the same as in 1967.

IX. Short-finned squid, Illexr illecebrosus LeSueur

Squid were extremely scarce in the Newfoundland coastal area, with
recorded commercial landings of only one ton compared with 6,900 tons in 1967.



Ii. Special Research Studies

I. Environmental Studies

1. Hydrography. The standard section, St.John's-Flemish Cap, was
taken between 29 February and 6 March and again from 25-27 July. Station 27,
3.2 km off Cape Spear near St. John's, was occupied once or twice a month
throughout the year. These observations are reported in another research
document.,

For work by the Atlantic Oceanographic Laboratory, Bedford Institute,
see Subarea 1, B.I.

2.3. Plankton and Benthic Studies. A study of the distribution of
planktonic foraminifera, both in the water column and in the sediments, for
much of the Canadian Atlantic seaboard, has been continued by the Atlantic
Oceanographic Laboratory.

4. Other Envirommental Studies. The Sir Charles Hamilton Sound-
Funk Island Survey has continued since 1964 and is part of the overall charting
program by the Atlantic Oceanographic Laboratory to provide modern charts along
the east coast of Newfoundland.

The deep sound-scattering layers in the sea have been found to occur
with surprising uniformity over large areas of the North Atlantic. If, as
suspected, bathypelagic fish are largely responsible for the scattering layers,
these fish must be among the most abundant of the higher animal forms in the
oceans. Even conservative estimates, based upon hydroacoustic surveys, make it
seem likely that they represent an important stage in the biological production
processes taking place in the open oceans.

In July a series of eight stations was sampled by the Marine Ecology
Laboratory along the 2,000 m depth contour east and south of Newfoundland, using
a large mid-water trawl fishing at 900-1,100 m. Simultaneously the depth and
strength of the scattering layer was monitored from another vessel. Catch
counts were high but the weight of the catches was generally low, averaging
about 23 kg per hour's tow. The data are being analyzed with regard to abun~
dance, size composition and distribution characteristics. Taxonomic studies
are being undertaken at the Royal Ontario Museum.

IT., Biological Studies

1. Cod. The commercial fishery for cod, both inshore and offshore,
was sampled in important Newfoundland fishing ports. Information was gathered
on size, age, growth, maturity, spawning, food, location of catch, and catch
per unit effort.

In early March, cod catches by the A.7.Cameron on Flemish Cap (using
a No.41-Yankee otter trawl with a 24.1 m headline) were poor, the largest being
204 kg for a 30-minute tow. About 35 percent of the mature females were spent.
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Also in early March good catches were taken on the eastern Grand Bank in depths
of 120-320 m. The largest catch for a 30-minute tow was about 1,800 kg. About
95 percent of the cod were immature and small, averaging 0.9-1.4 kg. On the
southwestern slope of the Grand Bank in May, cod catches were usually below

230 kg for a 30-minute tow.

In studies of the cod population of Div,3L, inshore cod catches were
monitored for length, age, sex, etc. at Bomavista, St. John's and St. Mary's Bay.

A Marivus cruise in April-May in Trinity and Bonavista Bays showed
that the large gill net cod would soon spawn. These cod apparently spawn mainly
in the coastal areas, in contrast to the younger trap and handline fish which
spawn before arriving in the coastal areas in late spring and early summer.

In a cruise of the A.T.Caomeron to the northwestern slope of the Grand
Bank and in the Avalon Chapnel from 27 May to 5 June, otter-trawl sets were
taken on lines from 80 to 230 m. Cod and American plaice taken in 30-minute
sets wWere usually from less than 90 to 320 kg. In the western part of the area
there was a much higher proportion of cod over 60 cm in length than in the east-
ern part of the area where the 4-year-old cod with a strong mode at 45-47 cm
dominated the catches. (This same age group was dominant in the coastal cod
trap catches.} Many of the cod were feeding heavily on capelin which were pres-
ent in large schools in many locations, being caught in the otter trawl and
visible as heavy echo-sounder traces.

During May, a cvuise of the A.T.Cameron was made to 5t. Pierre Bank
to investigate the biology and distribution of cod in relation to temperature
and depth and to determine the abundance of young cod in an attempt to predict
contributions of various year-classes to the commercial fishery. Very small
catches of commercial-sized cod were obtained but significant quantities of
small ced (up to 250 per 3f-minute tow) were taken with peaks at 19 cm on the
northern part of 5t. Pierre Bank and 22 cm on the southern part. These were
mainly of the 1966 year-class although 1965 and 1964 were also well represented.
Cruises in 1967 also produced significant quantities of the 1964-1966 year-
classes.

During 1968, analyses of data on the biology and fishery of cod in
the southwest Newfoundland coast area (Div.3Pn) during 1952-1965 were completed
and the results prepared for publication. Total effort and landings by all
gears in 3Pn increased 2 to 3 times in 1960 over 1959 and remained at a higher
level thereafter. As a result of this increase in effort, the proportion of
larger and older cod in the longline catches decreased after 1959-1960 and the
total mortality rate increcased. Growth of the younger age-groups decreased dur-
ing 1952-1965 because of o decline in bottom temperatures in the Gulf of St.
Lawrence. Growth of older age-groups increased in the mid-1950's because of
increased food supply due to mass mortality of herring in the Gulf but decreased
thereafter as a result of decline in bottom temperatures,

As a result of a suggestion at the 1968 ICNAF Annual Meeting that in
view of the more recent data on mortality and growth for 3N-O cod new assess-
ments should be provided, aissessments based on 1959-1962 data were made and a
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preliminary report presented to the mid-year meeting of the ICNAF Subcommittee
on Assessments. Results indicated that greater benefits were predicted from

the 1959-1962 data than from the earlier assessments on 1955-1958 data. Depend-
ing on the particular value of E chosen, maximum benefits to the otter trawl
landings cccurred at mesh sizes of 140-152 mm (5 1/2-6 inches). Immediate
losses to the otter trawl landings were 11 percent or less for increases from
102 to 140 mm (4-5 1/2 inches).

2. Haddock. In a survey in May by the A.T7.Cameron, the greatest had-
dock catch per 30-minute tow was 140 kg on the southern Grand Bank and 40 kg on
St. Pierre Bank. The very low level of the stock is indicated by the low catches
from 90 to 275 m where the haddock were most plentiful. In these most favour-
able depths there were averages of only 6.4 kg (11 fish) per tow in 24 tows on
the southwestern Grand Bank and 8.6 kg (64 fish) per tow in 15 tows on the
southern and western slopes of St. Pierre Bank. On the Grand Bank there was
no evidence of a new year-class. On St. Pierre Bank a small 1966 year-class
is present.

3. Redfish. An A.T.Cameron cruise to Flemish Cap in July-August 1968
yielded best catches of 2,220 kg (avg wt. 0.4 kg), 620 kg (avg wt. 0.25 kg),
and 1,140 kg (avg wt. 0.7 kg) of Sebastes mentella redfish in 30-minute tows at
depths of 275, 365 and 550 m respectively. These catches were all obtained on
a line extending northward from the Cap. Catches on a line on the eastern slope
of the bank were considerably smaller than those obtained on the northern line.
No large catches of S, marinus redfish were obtained but in most sets at 275 m
some of these redfish were taken (the best catch being 141 specimens weighing
123 kg). Studies on the diurmal availability of redfish indicated that catches
were more variable at 275 m than they were at 550 m.

4, American plaice. A survey of a small section of the eastern slope
of the Grand Bank in early October produced catches of 540, 680, 1,450, 350,
1,320 and 1,360 kg at 110, 130, 145, 165, 185 and 365 m respectively. Catches
at comparable depths just 4 nautical miles away produced 115, 255, 180, 80 and
45 kg (to 185 m only).

In order to carry out a study of the population dynamics of this
species, the major emphasis during the year was on age determination from oto-
liths collected from commercial trawlers jin 1953-1968.

5. Yellowtail flounder. Compilation of data on wvarious aspects of
the biology of this species is nearing completion. It was decided to include
age and length data collected during 1968 in order to give a better estimate of
mortality since better separation of this species in the Newfoundland statistics
and apparently increased fishing for it began in 1965.

6. Greenland halibut. Samples were obtained from Trinity Bay,
Bonavista Bay, Notre Dame Bay, Gulf of St. Lawrence and the Grand Bank for
studies of age, sex and maturity,
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Stomachs were collected from Greenland halibut sampled on the gill
net trips in Trinity, Bonavista and Notre Dame Bays. Capelin comprised about
85 percent of the diet of Greenland halibut above 25 cm. Below 25 em the food
items were mainly euphausiids, small shrimps and amphipods. Other food items
of larger Greenland halibut were shrimp of various species, Greenland halibut,
cod and euphausiids.

Gill net mesh selection experiments were carried out in Trinity,
Notre Dame and Bonavista Bays, using 152-, 178-, and 203-mm (6-, 7~ and 8-inch)
mesh monofilament gill nets. These experiments suggest that at present for
these three particular mesh sizes, an increase in mesh size yields a decrease
in numbers but an increase in weight per unit of fishing effort.

7. Herring. Most of the Newfoundland herring catch is taken in
winter and spring on the western half of the south coast of the island. In
this population between Hermitage Bay and Cape Ray, no consistent differences
in migration time, maturity, age composition or size were found. This popula-
tion migrated inshore to the various bays along the southwest coast in late
November and early December and were abundant until about the middle of March.
The decline in abundance during the next few weeks progressed westward across
the area. Herring from the southwest coast during this winter-spring period
show a wide range in maturity with most stages present. WNear ripe and freshly
spent fish were most abundant in December and January. Inshore spawnings were
observed in late April and early May in Hermitage Bay.

In preliminary assessments of abundance, the natural mortality index
was estimated at 0.30 and it was also estimated that during the 1967-1968 season
the seine catch of 143,000 tons was between 0.35 and 0.51 of the estimated
population,

Based on the number and nature of spawning reports received, the level
of spring spawning near the beaches around Newfoundland in 1968 appeared to be
about the same as in 1967 and less than in 1966. In Notre Dame Bay, spawning
took place in deeper water than usual, continuing the trend observed in 1967.
Although no spawnings have been observed at other times than in May and June,
maturity stages of herring samples of the Newfoundland catch indicate that a
large number of herring spawn later in the year.

8. Capelin. The Investigator II carried out cruises in Trinity Bay
using mid-water and Isaacs Kidd trawls and plankton nets.

From 30 January-2 February capelin schools were dispersed but mainly
outside the 180 m contour and at a depth of 9-220 m at temperatures of 0°C or
less. They were feeding very little.

From 27 February-7 March the capelin were concentrated in large
schools at depths between 155 and 220 m at temperatures from -0.5 to 0.0°C at
the bottom of the cold layer and almost all in the outer part of the bay. The
largest concentration found was a school about 1 1/4 nautical miles long and
25~55 m deep near the mouth of the bay. Stomachs were empty and the fat content
of the larger fish ranged from 12.5 to 14.5 percent.
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From 28 March-4 April there was considerable vertical migration of
large schools from usually less than 75 m at night to 90-185 m in the davtime.
Temperatures down to 185 m were less than ~0.5°C. The capelin were beginning
to feed and fat content of maturing fish ranged from 8.4-11.4 percent.

From 13-17 May the only large schools of capelin located were outside
the 180 m contour in the upper 25 m and were immature capelin. Many small
comet-shaped traces lccated at generally less than 25 m below the surface were
probably small schools of maturing capelin on their way to the spawning beaches,
Temperatures at the depths where these small schools were seen were 0.5 to 1,5°C.
Eight maturing capelin taken on 31 May were still feeding and their fat content
ranged from 5.6 to 6.6 percent. .

On 10-14 September, 23-30 October and 11-18 December the bay was sur-
veyed by echo-sounder and no large schools or concentrations of capelin found.
Small comet-shaped schools similar to those found in May were dispersed all
over the bay at depths from 55 m to the surface, Often these small schools
would form a loose concentration.

At Middle Cove mear St. John's, beach spawning began on 19 June at
beach water temperatures of 5.4 to 5.9°C. Beach spawning ended on 12 July when
the water temperature near the beach was 9.8 to 10.4°C. The first larvae in
this area were taken on 19 July and the last on 28 August. Fat content declined
from 1.9~-3.2 percent on 19 June to 1.0 to 1.7 percent on 10 July. In this
period the average total length of the male capelin declined from 194 to 177
mm and females from 177 to 155 mm.

In an A.7T.Cameron cruise to the Southeast Shoal of the Grand Bank on
8-18 July it was indicated that spawning had ended about a week earlier.
Catches consisted mainly of dead mature males. Only one set produced live
capelin and these were 98 percent females, all spent. Many recently hatched
larvae were taken on 12 July. The fat content of recently dead male capelin
ranged from 0.2 to 0.5 percent and of spent females from 0.6 to 1.1 percent.

9, Atlantic salmon. Investigations of morphometric and meristic
characters of North American smolts were begun to determine whether these might
be of use in determining area of origin of fish taken at sea. Data collected
during 1968 will allow preliminary evaluation of variation in these characters
between major river systems. Much of the initial effort in this study was
directed to development of criteria and techniques for measuring and counting.
Plans for 1969 include extension of this study to European rivers.

Material for parasitological and biochemical studies was also collec-
ted in Greenland to evaluate the usefulness of these techniques in separating
groups of salmon by area of origin. Studies of salmon parasites will continue
from the work begun at the St. Andrews Station several years ago. Biochemical
studies will begin early in 1969,

Buring the past year, analysis was completed on the size, age and sex
composition of 5,049 salmon sampled at Bonavista, Port Union and St. Anthony
during the period 1960-1963. The sea-age composition of the sample was: grilse,
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48 percent; 2 sea-year salmon, 43 percent; 3 sea-year and older salmon, 3 per-
cent; and previously spawned salmon, 6 percent. The average fork lengths of
the maiden salmon were: grilse, 54.1 cm; 2 sea-year salmon, 72.9 cmj 3 sea-year
salmon, 88.4 cm; and 4 sea-year salmon, 96.5 cm. The average round weights of
the maiden salmon were: grilse, 1.9 kg; 2 sea-year salmon, 4.5 kg; 3 sea-year
salmon, 8.7 kg; and 4 sea-year salmon, 13.2 kg.

At Bonavista in a sample of 3,830 salmon from the commercial fishery
females outnumbered males in all sea-age groups: grilse, 58 percent female;
2 sea-year salmon, 73 percent female; 3 sea-year and older salmon, 90 percent
female; and previcusly spawned salmon, 65 percent female.

10. Pink salmon, Oncorhynchus gorbuscha (Walbaum). The 5,334 pink
salmon that returned to North Harbour River in 1967 were allowed to spawn
paturally in the river. Egg deposition was estimated to be 4,400,000. The fry
were not counted but fry survival from eggs in plastic cases in the river gravel
was 87 percent., The hatching period was 10-28 November, the earliest in these
experiments by about 7 weeks. (Atlantic salmon eggs in the same location
hatched from 15 January to 11 April.) Fry were seen in the river from 2 April
to 23 May. Fry began running to sea earlier than usual, the usual run from
the river being in May. Juveniles remained in St. Mary's Bay as late as Sep-
tember when 5,000 were sighted and October when 7,000 were seen. Specimens
taken in October averaged 190 mm in fork length.

In studies of predation of fry in the sea near the mouth of the river
from ¢ May to 4 June, 6 percent of the Atlantic salmon smolts, 5 percent of the
seaward migrating brook trout and 2 percent of the seaward migrating brown
trout had 2, 2 and 1 fry per fish respectively. 1In 1,673 herring, capelin, cod,
sculpins, cunners, brook trout and mackerel taken from 21 May to 26 July no
pink salmon fry were found.

From 5.9 million pink salmon eggs from British Columbia planted in
North Harbour River in November 1966, 1,353 fish returned to the river in 1968
between 6 August and 4 October with a peak on 22 August. Spawning occurred in
the river between B and 22 September with the peak about 15 September.

From the commercial fishery an additional 933 fish were recorded,
724 of these being taken in St. Mary's Bay. A total of 35 pinks was recorded
from 5 other rivers.

B. Subareas 4 and 5
by F.D.McCracken

Research on coceanography and fish stocks in Subareas 4 and 5 was car-
ried out by the following Canadian establishments: the St. Andrews Biological
Station, the Marine Ecology Laboratory (Dartmouth), the St. John's Biclogical
Station, the Arctic Bioclogical Station (Ste. Anne de Bellevue) of the Fisheries
Research Board of Canada; the Bedford Institute of the Department of Energy,
Mines and Resources; and la Station de Biologie marine (Grande-Riviére) du
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Ministére de 1'Industrie et du Commerce of the Province of Quebec. Reports on
researches by many scientists, whose names appear in the list of Canadian scien-
tists engaged in work concerned with ICNAF problems, were used in preparing

this submission. Preliminary statistics of landings used in reporting on the
status of the fisheries were in part obtained and compiled by the Canadian
Department of Fisheries. The status of fisheries and special research studies
on harp and hood seals are reported separately in Appendix I,

Subarea 4

A, Status of the Fisheries

I. Cod

Cod landings on the mainland were up about 10 percent over 1967,
nearly to 1966 levels, and made up about 35 percent of the total weight of
groundfish landed. The Increase was for Nova Scotia ports and presumably mainly
from Div.4V, W, X and 5Z. Landings from Div.4T appeared to be about 9 percent
lower, probably due toc effort shifts to queen crab and redfish by the otter
trawl fleet. Sizes and ages of cod taken from Div.4T were similar to 1967,
with a modal size at 46 cm and 4-year-old fish (1964 year-class) dominant. The
1963 year~class also remained important. Discards of cod were negligible,
about 1 percent,

~

II. Haddock

Total haddock landings declined about 10 percent from 1967 levels,
but quantities landed from Subarea 4 were probably about the same as in 1967.
Haddock taken in Div.4W Iin spring were about the same size as in 1967, with
most being from 38-60 cm. The dominant year-~class was 1963, with 1962 also
prominent.

III. Flatfish

Total landings of flatfish (plalce, witch, yellowtail and winter
flounder) were lower by 10 percent., Decreased landings were general from Div,
4V, W and S. Diversion of small otter trawlers to queen crab fishing caused a
drop in Div,.4T winter flounder landings from 1,563 to 158 tons, which accounts
for about 35 percent of the total decrease in landings.

Atlantic halibut landings declined 12 percent from 1967 levels.
IVv. Pollock
Pollock landings have remained fairly steady over the past 3 years.

A small increase (about 3 percent) followed the small decline {5 percent) in
1967. Markets influenced these landings.



- 14 -
V. Redfish

Landings of redfish have continued the rising trend begun in 1963.
Most of the increase has been from the Gulf of St. Lawrence (Div.4R-5-T) and
has resulted from successful survival of a series of new year-classes. The
successful year-classes followed a period of about 8 years of extremely poor
recruitment.

Preliminary estimates based on age—distribution analysis of redfish
stocks suggest that yield from the fishery will be significantly lower in 1969
than in 1967-1968. However, further year-classes of small redfish have suc-
ceeded in settling to bottom in some areas of the Gulf of St. Lawrence, and it
is not anticipated that any decrease in catches should be too dramatic or of
long duration.

VI. Sea scallop, Placopecten magellanicus Gmelin

Total landings of scallops increased about 68 percent to 12,400 tons
whole weight (1,483,000 kg meats). Offshore landings at about the same level
as 1967 were mainly from the Lurcher region of Div,4X, A small fishery (187
tons) developed in Div.4V. Most increases came from the inshore fishery in the
Bay of Fundy region (3,400 tons) and from the southern part of Div.4T (7,500
tons) where landings reached an all time high.

VII. Herring

Herring landings in Subarea 4 (excluding Div.4R) were 377,000 tons,
up 114,000 tons (43 percent) over 1967, as a result of a rapidly expanding
industrial fishery. Greatest increases occurred in Div.4X (80,000 tons) and
Div.4T (33,000 tons). There were small increases in Div.4W (400 tons) and Div.
4V (50 tons), but fisheries there are so far not important.

VIII. Swordfish

Landings of swordfish for all ICNAF areas amounted to 4,500 tons, a
slight decrease (7 percent) from 1967. There were no significant changes in
area of capture and about 50 percent of the total catch was from Subarea 4.

The decrease in landed weight resulted -partly from the smaller size composition
of fish caught. With increasing fishing pressure on the stocks, this trend is
likely to continue.

IX. Mackerel, Scomber scombrus L.

Mackerel landings (excluding Div.4R) amounted to 10,790 tons, a
decrease of 3 percent from 1967. Landings from Div.4V-W-X decreased from §,000
tons in 1967 to 5,700 tons. Landings from Div.4T-S increased from 3,200 tons
in 1967 to more than 5,000 tons, probably as a result of higher water tempera-
tures there during the early part of the season.
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X. Tuna

Tuna landings at 260 tons declined 13 percent, and most fish were
taken while swordfishing. Several species are included in the landings but are
not separated. The bluefin fishery in St. Margaret's Bay (Div.4X) was almost a
complete failure.

XI. Sharks

Incidental landings of porbeagles (Lamma nasus), mako (Isurus
oxyrinchus), and hammerheads (Sphyrna sp.) were only 11 tons (50 tons in 1967).

XII. Atlantic salmon

The catch of Atlantic salmon (commercial plus angling) declined to
about 830 tons, compared to landings of about 1,350 tons in each of the previous
2 years, Most decrease in catches occurred in Div.4R-T. The angling catch at
133 tons declined by about 47 percent, with low river discharge contributing to
the decrease. GCrilse oomprised about 70 percent of the angling catch.

B. Special Research Studies
I, Environmental Studiss

1. Hydrographic Studies. In June, plankton, fish eggs and larvae
sampling in Div.4T was carried out along with occupancy of over 200 physical
oceanographic stations at 98 sites. Earlier surveys suggested that gyres, 10-
20 km in diameter, were present and moving through the system. Current meters
and parachute drogues were employed to study the nature and persistence of
these gyres.

The ice forecast survey for Div.4R-S~T, consisting of standard oceano-
graphic stations, was urdertaken In November and the Halifax Section (Div.4W)
was monitored 6 times.

The moored bwoy program in Div.4X and W, initiated in 1967, was con-
tinued. Analysis of the current meter records has shown the existence of iner-
tial motions, and that tidal ellipses associated with tidal motions are of
different shapes at different sites on the Scotian Shelf.

In September, current meters were placed along the 1,000-m depth comn-
tour at the edge of the Shelf, and a series of oceanographic stations occupiled
to study the complex mixing of water from the Labrador Current and Gulf Stream
which ocecurs there,

The detailed study of St. Margaret's Bay, initiated in 1966 as part
of a system production study, was continued. Fmphasis in the field program was
placed on measuring the exchange of water between the bay and off-lying areas,
and monitoring the general T-S distribution at weekly intervals from June to
November and fortaightly during other months.
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Environmental studies related to fisheries problems were continued
with special emphasis on circulation and on long- and short-term variations of
water properties. The two main areas studied were: Bay of Fundy-Gulf of Maine
and adjacent Continental Shelf, and the southwestern Gulf of 5t. Lawrence. low-
ever, circulation studies are also being carried out over the Contimental Shelf
to the east, including the Newfoundland area.

Surface and bottom circulations in the eastern Gulf of Maine are best
described, for the moment, as those of an upwelling area with bottom convergence
towards the southwestern Nova Scotia ccast. This convergence appeared stronger
in spring and summer and weaker in autumn and winter,

Average surface drift in the Gulf of 5t., Lawrence showed a counter-
clockwise circulation with no evidence of a return circulation along the North
Shore. The drift and recovery of drift bottles in the Gulf of St. Lawrence
were used to make a preliminary estimate of surface water escapement through
Cabot and Belle Isle Straits.

The long-term cooling trend along the Canadian Atlantic coast was
still evident during 1968 with a smaller decrement of temperature than previous-—
ly. Short-term changes in water properties were followed from quarterly obser-
vations offshore and daily observations at coastal stations, Data indicate that
an intrusion of relatively high temperature and high salinity waters occurred
in the deeper layers of the Gulf of Maine between January and April. The effect
of this intrusion was felt during the next & months from surface to bottom in
the Bay of Fundy-Gulf of Maine area. In the southwestern Gulf of St, Lawrence,
spring and summer surface temperatures were generally 1°C higher than normal.

2. Plankton studies. Combined plankton-physical cceanography inves-
tigations have been carried on in St. Margaret's Bay and out to LaHave Basin.
In spring, a clockwise eddy containing the largest plankton population densities
lay adjacent to the mouth of the bay and inshore from the 50-fathom line. Fur-
ther offshore was a strong westerly flow of cold water with low plankton
densities. This may have been acting as a barrier, holding neritic populations
against the coast. In summer, there is a regular pattern of increasing salinity
with isohalines sloping from the bottom towards the surface as one moves away
from the shore. Neritic plankton populations develop in the fresher, less
denser waters close to shore, These patterns are disrupted by strong offshore
winds, and are thought to cause major exchanges of bay water with offshore
water,

3. Miscellaneocus., Charts of sea surface temperature, layer depth,
selected bathythermograms and wave data for Subareas 3, 4 and 5 were prepared
and broadcast daily by the Maritime Command Weather Office of the Canadian
Forces. The annual input of data for these charts exceeds 100,000 sea surface
temperature observations and approximately 17,000 bathythermograms.

II. Biological Studies

1. Cod. Intensive study of the southern Gulf of St. Lawrence cod as
a model for investigation of changing fish population parameters was continued.
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The September, small-mesh, otter trawl survey indicated that the usually domin-~
ant 3-year-olds were not as abundant as in 1967. Also, the 1964 year-class (3-
vear-olds in 1967) was not as abundant in 1968 as had been expected, but was
still above average,

Egg and larval surveys were continued to investigate recruitment
mechanisms and compare the effect on survival of annual variations in environ-
mental conditions. Time of disappearance of ice cover, water temperature,
relative surface drift, damage or deformity of young eggs, relative number of
eggs spawned, and availability of food for larval fish have all been found to
be important factors.

Accumulated data on stomach contents of cod from Div.4T have been
analyzed and are being published in a comparison with data from other areas.
Continued use of the trawl camera during surveys provides data on populations
of benthic organisms that may be related to food selection of cod and other
groundfish species.

2. Haddock. Three research vessel cruises from Browns Bank to Sable
Island Bank confirmed that the 1964-1967 haddock year-classes are small through-
out the area. First indications are that the 1968 year-class may be consider-
ably better than those of the previous 4 years.

3. Silver hake., Observations on gill disease in silver hake showed
that the incidence was slightly lower than in 1967 and there was a marked
decline in intensity. This may be associated with increased abundance of
juveniles as shown in research vessel catches, indicating increasingly good
year-classes in 1967 and 1968; these should be of commercial size in 1970-1972.
The occurrence .and distribution of a trematode parasite (Anthocotyle merlucet)
on the gills are being studied. ’

4, Sand launce. An analysis of stomach contents shows that the sand
launce feeds mainly on copepods on Nova Scotia banks. Marked differences have
been found in the lengths-at—age, otolith sizes, and otolith structures of
launce from different parts of the banks, These indicate the existence of a
number of separate populations whose characteristics are being determined.

5. Argentine, Studies of the'taxonomy, population dynamics and
specles composition of the intestinal trematode parasites were completed. Ini-
tially, differences in the latter suggested separate populations of the fish,
but later results showed a gradual change in the characteristics from south to
north, indicative of a single stock with fairly continuous distribution. Work
on fecundity of argentines on Nova Scotia banks was continued. Ripening argen-
tines were found in abundance between 170 and 200 fathoms along the edge of
the Continental Shelf in February. The spawning concentration in Emerald Basin
was sampled at the beginning of May and was found to be almost identical in size
composition to the 1967 concentration there, but was at a more advanced stage.

6. Mesopelagic fishes. Further collections of mesopelagic fishes
were obtained in waters adjacent to the Continental Shelf. Seven species col-
lected are previously unrecorded from Canadian waters. The most common species
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in these collections is the myctophid, Benthosema glaciale, and its age, growth
and distribution are being studied.

7. Food resource and digestion rate studies., Studies of food
resource division among fishes in Passamaquoddy Bay indicated that species
there overlap little in thelr major food-energy sources. Most have at least
one major food source unshared with any other species or with only one other
specles., Because of the partial overlap in prey lists, the fishes form an
ordered predation series wherein only adjacent fish species are well associated
by prey species. However, the strength of the food-environment partitioning
is partially facultative. In summer, when krill, Meganyctiphanes, is abundant,
several specles of fish feed heavily on it, while in the winter, when it is not
so abundant, it is a major food source for only a few species.

Replicate experiments with young cod acclimated to various tempera-
tures from 2 to 15°C reconfirmed that meal size is a limiting factor to diges-
tion rate. Arithmetic increases in meal size gave logarithmic increases in
digestion rate. A study of seasonal variation in gross energy content of major
food sources for Passamaquoddy Bay fishes was continued, using an oxygen bomb
calorimeter for caloric value determinatioms.

8. Herring. Research was concentrated chiefly in the Bay of Fundy
(Div.4X) and Gulf of S5t. Lawrence (Div.4T). Artificially fertilized ova from
spring-spawning herring in Div.4T developed normally in the laboratory and
hatched in 17 days at 7.2°C. Ova of autumn-spawning herring from Div.4T hatched
in 14 days at 7.3 to 8.0°C. Studies of larval abundance and distribution from
quarterly cruises in Div.4X, 5Y and 5Z show variations in vertical distribution
and size of larvae. Data are being examined for dominant faunal associates and
for extent of mixing of Georges Bank and Bay of Fundy populationms.

About 200 samples (34,000 fish and 7,500 pairs of oteliths) of juven-
ile and adult fish were collected from commercial fisherles in Div.4X and 4T.
Size ranges and age compositions were essentially the same as in previous years
except for the Nova Scotia side of the Bay of Fundy where mean lengths and ages
were somewhat lower. However, the indicated change is probably a result of dif-
ferences in season of sampling. The 1966 year-class was dominant (80-90 per-
cent) in Div.4X. In Div.4T, the 1959 and 1960 year-classes, which were most
abundant in 1967 samples (39.6 and 23.0 percent respectively), continued domin-~
ant. '

Echo-sounder and sonar surveys in Div.4X and 5Y were carried out in
March, April and November. Large numbers (300-500) of schools were located on
each cruise, but most probably contalned less than 5 tons. A few large schools
(3,000-12,000 tons) were observed in Div.4X in March and in Div.5Y in November.

Continuing studles of the optical appearance of otolith nuclei from
herring in Div.4T show that this method of separating spring- and autumm-spawning
components of the stock is unreliable.
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Condition (fatness) studies showed no consistent relationship between
mean length and percent fat for any area, Seasonally, there is a rapid increase
during May and June but little change thereafter. The lowest values were ob-
tained in April (3.2 percent). From July to November, mean fat content ranged
from 11.8 to 13.8 percent. The seasonal variation in fat content is somewhat
greater for spring spawners than for autumn sgpawners.

9., Mackerel. Sampling for size and age composition from commercial
landings in Subarea 4 continued. Mean lengths of 26.2 cm in Div.4X, 33.3 cm in
Div.4W and 35.7 cm in Div. 4T support the hypothesis that there are three dis-
tinct size groups of mackerel in Subarea 4 during the summer months.

10. Swordfish. Research on this species 1s reported under Subarea 5.

11. Atlantic salwon. Recently increased smolt tagglngs have been ex-
tended to additional rivers and stocks to better determine salmon utilization.
Hence, total recapture data should be treated cautiously in making year-to-year
comparisons. However, total figures presented here include all recent smolt
tagging in Canada.

From 63,000 tagged smolts liberated in 1965 (1,090 adult recoveries)
and 87,000 liberated in 1966 (795 adult recoveries), approximately 12 percent
of the recoveries were made in West Greenland, about 40 percent as large salmon
in Canada and 45-50 percent as grilse in Canada.

From 128,000 tagged smolts liberated in 1967 there have been 457 re-
coveries, for which the ratio of recaptures in West Greenland:grilse in Canada
is 1:10.

Nearly 165,000 tagged smolts were liberated in 1968.

12, Scallop. A research submarine was used for in situ studies of
scallop populations in the Northumberland Strait (Div.4T). Densities of scal~
lops and other species were measured. Scallops are aggregated into discrete
beds with densities in excess of 3/sq m.

Studies on the survival of scallop discards, returned to bottom in
cages, revealed that 2-4 hours exposure on deck resulted in 50-100 percent
mortality. ‘

ITI. Gear and Selectivity Studies

Acoustic echo-counting equipment was used along with experimental
fishing to obtain information on distribution of fish aggregations. The equip-
ment counts the echoes from each transmission in a vertical column from the
sea bed to approximately 20 m above bottom. This column can be subdivided to
give vertical as well as horizontal fish population distributions. Data from
tests carried out on the Scotian Shelf and in the Gulf of St. Lawrence are being
analyzed by mathematical comsultants at the University of Toronto. Their find-
ings are being used to modify the equipment and develop survey techniques.
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1V. Miscellaneous Studies

Studies on an unfished population of American plaice in St. Margaret's
Bay have confirmed that the stock 1s almost completely isolated from stocks on
the Scotian Shelf, for, of B,000 tagged, only 3 were returned from outside the
bay; 200 from inside. The stock size is of the order of 2 million fish or 1/16
m?, The greater part of the biomass and production occurs between 30 and 40
fathoms. 1In shallower water they compete with winter flounders.

Subarea 5
A, Status of the Fisheries
I. Cod

Canadian mainland landings of cod were 15,127 tons in 1966 and 8,523
tons in 1967. Landings in 1968 were probably about the same as in 1967.

ITI. Haddock

Landings of haddock on the Canadian mainland were probably slightly
lower than the 13,625 tons landed in 1967. Landings in both years are consider-
ably lower than the 18,960 tons landed in 1966.

IIT. Scallop

Landings of scallops from Georges Bank of about 40,000 tons (4,810,000
kg meats) decreased slightly from the 1967 catch of 42,000 tons. As in 1967,
effort was concentrated on the northeastern edges of the bank; number of days
fished were similar in both years. The number of vessels in the offshore fleet
was 49 compared to 48 in 1967. Landings from Subarea 6 were about 3,500 tous.

IV. Herring

Canadian landings were almost certainly more than double the 6,500
tons reported in 1967, Increased catches consisted mainly of adult herring from
Div.5Z and the southern part of Div.5Y,
V. Swordfish

About 40-45 percent of the total Canadian swordfish landings (4,500
tons) probably came from Subareas 5 and 6 and appear to have shown little change
from 1967.

VI. Tuna

Incidental catches of several species by swordfish fishermen are
included in the report for Subarea 4.
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B. Special Research Studies

T. Biological Studies

1. Scallop. Scallop catch statistics continued to be collected from
of fshore fleet log records and catches were assigned to 10-min squares for
Georges Bank. Collaboration and exchange of Georges Bank and Subarea 6 scallop
data with the US Bureau ¢f Commercial Fisheries continues.

2. Herring., Research was restricted to studies of larval abundance
and distribution reported under Subarea 4.

3. Swordfish. Research was concerned chiefly with life history and
ecology with emphasis on distribution and abundance, food and feeding habits,
and recruitment., Commercial landings have been relatively stable for the past
3 years, but swordfish less than 50 pounds, dressed weight, now constitute a
much larger proportion of the catch., These small fish may belong to a previous-
ly unexploited size class but there are indications of a general reduction in
the size composition of the stock. Larval swordfish were collected for the
first time near the Windward Islands in the Caribbean Sea, suggesting that
spawning occurs in the Guinea Current system.

4. Miscellaneous. The migrations of large pelagic fishes continue
to be of interest: 265 sharks, 74 tunas, and 25 swordfish were tagged and re-
leased during the year. Six tags were recovered, three of them from yellowfin
tuna in the tropies — two released in 1967 in the Gulf of Guinea and the other
in 1968 in the Bay of Guayaquil. Two blue sharks and a swordfish were also re-
captured, the latter of special interest since it was the first return of a
new type of harpoon tag.

5. Short-talled squid. An otter trawl survey was made on the
Continental Shelf from Georges Bank to North Carolina in August and September.
I'llex squid were taken in all sets except for four in 25-100 fathoms in Raleigh
Bay, N.C. Largest catches were obtained off Cape May and Chesapeake Bay, the
greatest number in a half-hour set being 740. Total catch for the cruise was
slightly over 4,000 specimens, most of which were of the same size groups nor-
mally fished at this time of year in Newfoundland.

A study of the systematics and biology of the sepiolid squids of the
genus Rossia in the Canadian area was completed.
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Subarea 4

A. Status of the Fisheries

Harp and Hood Seals

Canadian catches of harp seals (preliminary figures) were 56,600
young and 4,600 older animals, a decrease from 91,000 young and 5,000 older
animals in 1967. The decrease in catch of young followed a change in the open-
ing date for the fishery to 18 March from 7 March, with no change in the quota
of 50,000 young animals permitted to be taken by ships and aircraft south of
50°N Lat. Hood seals remained totally protected.

Study of age samples of migrating entrant harp seals showed adequate
to strong survival of recent age classes following a mean kill of young animals
of 88,000 in 1965-1967 inclusive, three years when the quota has been in force
with the same opening date. Only following a kill of 110,000 young seals in
1963 has survival of the corresponding year-class been markedly depressed.

B. Special Biological Studies

ITI. Harp and Hood Seals

(1) Sampling of southward migrant harp seals continued from two
shore stations in January. As well as age frequencies, the mean age at first
reproduction of females was computed, and it fell from near 5 years in previous
years to 4.3 years, suggesting that recent kills averaging 88,000 young annually
are near sustainable yield for the population of harp seals in Subarea 4. (The
catch of older seals in Subarea 4 has always been low and is here disregarded.)}

(2) From 7 to 17 March, prior to the start of the fishery, 2,200
young harp seals were tagged from helicopters around the Magdalen Islands and
early post-natal natural mortality was studied. Small numbers of adult female
harp seals were tagged or branded, and small numbers of young branded. A visit-
ing Norwegian scientist collected blood samples from adult females and young for
serological studies. Under permit, visiting Canadian investigators collected
twenty live voung for studies in aquaria, and made anatomical and biochemical
studies of seals on the ice. Also under permit, personnel of the Canadian
National Museum collected animals for habitat groups of harp and hood seals.
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IT. Danish Research Report, 1968

by Erik Smidt

Subarea 1

A. Status of the Fisheries

The table shows the nominal catch by species taken by Denmark
(Greenland) in Subarea 1, 1968:

Increase or Decrease
Nominal catch¥* from 1967
Species (in _tons) . (%)
Cod 21,343%% -22
Redfish 136 =22
Wolffish 3,836 +42
Greenland halibut 1,571 ~14
Atlantic salmon 580%** =56
Capelin 200 -45
Sand eel 235 -39
Other fish 223 +10
Deep sea prawn 5,604 -1
Total 33,728 =23

*Preliminary figures
#*%*Excluding 7,204 tons landed by small Faroese boats in Faeringehavn (1D)
*%*Excluding Danish drifters (approximately 280 tons)

The total catch decreased considerably in 1968. Only the fishery
for wolffish and lumpsucker (roe) increased, and the deep sea prawn fishery
was constant. The main trends for the most important fisheries are:

I. Cod

1. The fisheries. The great overall decrease from 1967 to 1968 -was
due to a failing fishery in the northern districts (LA-1D). In the southern-
most districts (1E-1F), the fishery increased. The main cause of the decrease
is possibly that the dominant new 1963 year-class did not compensate for the
decline in the previously dominant 1961 year-class. Another cause may be that
the Greenlanders are mainly fishing in inshore waters, where many small-sized
fish are taken in pound nets while the offshore longline fishery from big
cutters has hitherto been a failure.

2. TForecast for the cod fishery. The Greenlanders' cod fishery is
expected to become somewhat better in 1969 than in 1968 because of the growth
of the dominant 1963 year-class. Further, the 1965 year-class is expected to
be of some importance as small-sized fish in the pound net catches.
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IT. Atlantic salmon

The decline in the Greenland gill net fishery for salmon seems to be
due to smaller fish stocks in the coastal waters than In previous years. In the
open sea, where Danish, Norwegian and Faroese drift net fishing 1s carried out,
the stock seems to have been more constant.

ITI. Other fish

The fishery for wolffish increased in the northern divisions, partly
due to increasing interest when the cod fishery failed here. A smaller decrease
occurred in catches of redfish and flatfishes, and a considerable decrease took

place in the fishery for industrial fish, especially capelin.

IV. Deep sea prawn

A small decrease in the prawn fishery must be ascribed to market con-
ditions as there are no signs of a decrease in stock.

‘B. Special Research Studies

I. Environmental Studies

1. Hydrography. (See F. Hermann, Danish hydrographic investigations
in West Greenland waters, 1968, ICNAF Redbook 1969, Pt.III).

I1. Bilological Studies

1. Cod.

a, Eggs and larvae. In conmnection with the hydrographic inves-
tigations, samples were taken by 2 m stramin net in Davis Strait on the standard
sections and at the fixed station in the mouth of the Godthaab Fjord. Continu-
ous hauls were made in the upper water layer from about 50 m to the surface
(maximal wire lengths 225 m).

Eggs (Fig. 1) were taken in considerable quantities in April
and May on the Sukkertoppen, Godthaab and Frederikshaab sections, mainly over
the western slopes of the fishing banks. Few were taken in June.

Larvae were taken in June-August, mainly in July (Fig. 2)
when the greatest numbers were taken on the Sukkertoppen section and on some
stations between the Sukkertoppen and the Holsteinsborg sections. The numbers
of larvae do not indicate a rich 1968 year-class for the future fishery, but
perhaps one of mean strength,

b. Occurrence of small cod (age-groups I, II and III). In pound
net catches from Holsteinsborg, Sukkertoppen and Godthaab districts (Nes.20, 29
and 21 in Fig. 4) and in a catch taken with a prawn trawl in the Davis Strait
west of Godthaab (depth 300 m, January 1969), the 1965 year-class was well
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represented. Presumably it will become a relatively rich year-class in the
commercial catches in the coming years in agreement with predictions put for-
ward in the Danish Research Report, 1965 (ICNAF Redbook 1966, Pt.I1) because
of favourable water temperatures that year.

c. Ape and size of cod in the commercial stock. Figure 3

(Samples 1-7) shows the age and size of cod taken by a Faroese trawler.

: == 1968
<“\_ \ odhqun/ \ 1943 63 61 W
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Fig. 3. Age and length compositions of cod taken by the Farocese trawler
Skalaberg. Samples 1-7.
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Figure 4 (Samples 8-12) shows the age and size of some Greenland catches taken

by various gears (longline, handline and pound net). Further, Fig. 4 shows age
and size of research catches (Samples 13-29) taken by various gears. The fig-

ures, which are based on a total of 5,082 age determinations and 24,217 length

measurements, show that the 1963 year—-class was predominant in most catches in

1968, followed by the 1961 year-class which was predominant in 1967. The pre-

viously rich 1960 year-class was only scarce in 1968.

d. Tagging experiments. A total number of 2,562 cod was tagged.
Of these 1,513 were small cod (less than 50 cm total length) caught mainly in
inshore waters by pound nets. Details are given in the table:

Inshore Of fshore
Div, small cod big cod small cod big cod
1B 462 143 7 495
1C - - 1 40
1D 1,011 12 - -
1F 32 359 - —
Total 1,505 514 8 535

2. Atlantic salmon. The research work, which is organized by the
ICES/ICNAF Joint Working Party on North Atlantic Salmon, was carried out by UK,
Canadian and Danish scientists from 23 August to 4 November in Godthaab and
Julianehaab districts. Fishing experiments were made with poor results, 676
salmon being taken in gill nets, 26 in T-nets and only 11 on drift lines, Only
44 salmon were tagged.

From the tagging experiments in Greenland in 1967, 9 recaptures have
been reported, 5 from the same district in Greenland and 2 from Ireland, 1 from
Canada and 1 from Scotland.

The tagging experiments in 1968 gave 4 recaptures all in the same
district, Godthaab (1D), and a few days after tagging.

The following salmon tagged in other countries were recaptured in
Greenland waters: from Canada, 51; USA, 4; Scotland, 16; England, 8; Ireland,
1; Sweden, 1.

3. Other fish species. Materials for capelin studies were coilected
in different districts, and tagging experiments on redfish and on Greenland
halibut in Godthaab Fjord were continued.

4. Deep sea prawn. Trawling experiments for Pandalus borealis in
Davis Strait have been continued in 1968 with good results in the deep north
of Store Hellefiske Bank and in the Sukkertoppen Deep and the Godthaab Deep.
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ITII. German (PRG) Research Report, 1968

A. Subarea 1 and East Greenland
by Arno Meyer

A. Status of the Fisheries

I. Subarea 1

The two trends in the German fishery off West Greenland, mentioned
in last year's report, continued:

1. The percentage of landings of fresh iced fish decreased further and
made up only 6 percent of the round fresh weight of all landed fish. In 1968
most of the fish was deep-frozen and a small part salted (for export).

2. The trend to a seasonal fishery from winter to early summer further
increased (Fig. 1). From August to December the fishing activity off West
Greenland nearly came to an end. More and more the German factory ships exploit
only the bigger cod (the schools of pre-spawners, spawners and post—spawners),
and thus preserve the schools of young immature cod, which are fished mainly in
the second part of the year. Thus this new type of seasonal fishery provides
for a much better and more rational utilization of the Greenland stock of cod
and has already reduced considerably the percentage of industrial fish and
discards.

Yoo

2001

1507

1001

501

| — ]

2 4 6 8 10 12 2 4 6 8 10 12 2 4 6 8 10 12

- 1966 > 1967 - 1968 —

Fig. 1. Monthly German landings (in round fresh weight) from Subarea 1 in
1966, 1967 and 1968 as a percentage of the total yearly landings.
Because of the long trips of the factory trawlers, the corresponding
curve for the time of the catches would lie 1-1 1/2 months to the left.
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Table 1 shows that the nominal catch in Subarea 1 decreased slightly
from 155,000 tons to 146,000 tons. This small decrease was not the consequence
of unfavourable stock conditions but due to less fishing activity. Although
the fishery off West Greenland was very profitable, many trawlers left Greenland
for Labrador (Fig. 1) where from February to the middle of April extremely heavy
concentrations were found (see B. Subareas 2-5 by J. Messtorff).

The good fishing conditions during the first half of 1968 off West
Greenland resulted in a further increase in the average catch per fishing day
to 22.8 tons, the highest figure since 1952, when German trawlers started fish-
ing in Subarea 1. This further increase in catch per fishing day was mainly
due to the very paying catches by mid-water trawls in Div.lE from the end of
May to the beginning of July.

On the other hand, the decreasing trend in the redfish fishery con-
tinued in total output as well as in catch per fishing day.

1I. East Greenland

As a consequence of decreasing market demand for fresh iced fish,
German fishing activity off East Greenland decreased by 37 percent. The fish-
ery, however, was better than during the 3 preceding years. The catch per
fishing day increased for cod as well as for redfish.

III. Forecast for 1969

The two mentioned trends in the German fishery off West Greenland
will continue. The fishing effort will decrease further and will be extremely
high in the second quarter of the year only. The catch per fishing day will
probably increase further for: (1) the trawlers will only work during times
with highest daily output, (2) all ships will be equipped with mid-water trawls,
(3) the very rich 1961 year-class will probably give its greatest ocutput in
1969, all the more since all cod of this year-class will have reached maturity,
and (4} the stock ot mature tish will be enlarged by the spawners of the 1962
and 1963 year—classes. Owing to the probable poor state of the younger year-
classes, the following years will result in a continuing decrease in total out-
put as well as in catch per fishing day. A further increase in mesh size at
least to 150 mm to ensure a better conservation of the young but very fast
growing immature cod, would result in a much better utilization of the Green-
landic cod and help to reduce this impending decrease in total internatiomal
output.

The total output of cod and redfish off East Greenland cammot be pre-
dicted. Tt is conditioned by the further market demand for fresh fish and as
in all years by the varying ice conditions on the fishing grounds. The catch
per day probably will increase further for (1) the mass of the 1961 year-class
will spawn off East Greenland, and (2) the fishery on the rocky grounds of East
Greenland is carried out more and more only by the few very experienced captains.
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B. Special Research Studies

I. Environmental Studies

1. Hydrography. Unfortunately in 1968 there was no possibility to
repeat the hydrographic work in late autumn as in the 5 preceding years. The
Walther Herwig was ordered to go earlier and completed the standard sections
from Cape Farewell to Great Halibut Bank in July and August.

The hydrographic investigations (Fig. 2 and 3) showed that the Arctic
component of the West Greenland Current was well developed and reached great
depths. The 2°C isotherm went down to 200 and 250 m. The banks were covered
by very cold water. On Fyllas Bank even temperatures below 0°C were measured.
On Little Halibut Bank the temperatures in 60 to 200 m ranged between 0.6 and
0.9°C. Off South Greenland (Cape Farewell and Nanortalik Bank) low temperatures
were also found. The western part of Noname Bank was covered exclusively by
water of more than 2°C. Comparing these 1968 temperatures with those measured
at the same time of the year by F. Hermann in 1961 and 1964 and by W. Templeman
in 1965, we see that the July-August temperatures in 1968 were extremely low
and that in 1961, 1964 and 1965 on Fyllas and Little Halibut Bank the tempera-
tures were 2 to 2.5°C higher. Also, the surface temperatures were considerably
lower in 1968. On 24 July, for instance, surface temperatures down to -0.31°C
were found over Noname Bank. The Atlantic part of the West Greenland Current
had temperatures up to 4.6°C., In 1965 and 1964, these were more than 5°C.

All captains fishing off West Greenland reported the most severe ice
conditions ever experienced during the first half of 1968. Even in July and
August Walther Herwig met great quantities of ice often forcing the ship, which
was on its way north, to steam westward as far as 54°W.

In October 1968, Anton Dohrn worked 3 sectlons across Dohrn Bank. Two
parallel sections from south to north showed that the eastern part of the bank
was covered by very cold Arctic water, the western part, however, by warm
Atlantic water. A section across the northern part of Dohrn Bank parallel to
the border of the shelf running from ENE to WSW (Fig. 4) gives a good picture
of this hydrographic situation. The very cold Arctic water of the East Green-
land Current is coming from the northeast. The warm water over the western
part of the bank is water of a right branch of the Irminger Current. The water
of this branch is running in northern direction along the eastern side of the
Storfjord Deep and brings warm water to the (st Bank area. There may be the
possibility that in summer and fall the cod follows this warm water and that
possibilities for catching cod may exist along the eastern side of the Storfjord
Deep and the western and northern part of the @st Bank.

The rather cold bottom water at Station 1152 with salinities of 34.80
to 34.90%. must be the so-called "intermediate water" originating from the left
branch of the West Spitzbergen Current, which 1s running parallel to the East
Greenland Current to the south and comlng to an end between Dochrn Bank and
Angmagssalik.
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I1I, Bilolopical Studies

1. Subarea 1. In 1968, the 1961 and 1963 year-classes of cod domin-
ated, the 7-year-olds in the first half of the year and the 5-year-olds in the
second half. Owing to the fact that the major part of these two year-classes
are of East Greenlandic origin, the best fishing possibilities were off south-
west and south Greenland. TFishery on the northern banks gave bad results and
we must conclude that the younger year—classes are poor.

Again in 1968, no real spawnilng places were found off West Greenland,
After spawning, very big concentrations of post-spawners mixed with a varying
percentage of older immature cod were fished in Div.1lE. These very inactive
schools were mostly pelagic and were successfully fished by mid-water trawls.
Figure 5 gives the age composition of these schools on Frederikshaab Bank. The
1961 year-class dominated with 55 percent, followed by the 1962 year-class with
29 percent. Maturity studies showed that in the middle of June 12 percent of
the 5-year-olds, 65 percent of the 6-year—olds, 82 percent of the 7-year-clds
and 100 percent of the B-year-old cod were mature and had spawned., Towards the
end of the pelagic fishing season the percentage of immature cod increased,
thus showing that the spawned fish left the area and were starting their feed-
ing migration.
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The main task of the research trip of Walther Herwig in July and
August was to search for further catching possibilities by mid-water trawl.
But all pelagic echo traces found were not schools of commercial fish but con-
sisted of capelin, sand eels, squids, jelly fish and young flatfishes. The
catches of cod with bottom trawl on the northern banks (1B-1D) were more than
poor. Only in the southern part of Div.1lE and on Nanortalik Bank were some cod
concentrations found on the bottom. In these catches the 1963 year-class domin-
ated with 50 to 60 percent., A similar age composition was also found in cod
catches of the few commercial trawlers fishing off South Greenland in the last
quarter of the year. ‘

2. East Greenland. Alsoc off East Greenland, most cod was fished
during the first half of the year. The age composition shows that off south-
eagt Greenland, Angmagssalik and Dohrn Bank, the 1961 year-class dominated with
55 and 59 percent respectively. On the spawning grounds off southeast Green-
land (Discord, Bille and Fylkir Bank) the 1960 year-class was second strongest
with 17 percent, whilst off Angmagasalik and in the Dohrn Bank area the 1961
year-class was followed by the 1963 year-class.

In the apring of 1968, a considerable emigration of the 1961 year-
class must have taken place from Greenland to the Icelandic spawning grounds.
This can be deduced from the age composition of the Icelandic cod catches off
southwest and northwest Iceland. Further evidence 1s the reduced mean length
of the 7-year-old cod in Iceland and the structure of the otoliths. This im-
migration into Icelandic waters by 1968 was rather unexpected, for normally
east Greenlandie year-classes emigrate to Iceland at 8 years of age. We may
expect that in 1969 a further emigration to Iceland of this very rich year-
class will take place (see Meyer; German Investigations of Icelandic cod 1953-
1968, Annales Biologiques, Vol.25, 1969).

References

Hermann, F. Hydrographic conditions off West Greenland, 1961. ICNAF Redbook
1962, Pt,II,

in Danish Research Report, 1964. ICNAF Redbook 1965, Pt.II

Templeman, W. Hydrographic observations in Subareas 1, 2 and 3, July-August
1965. Amnu. Meet. int. Comm. Northw. Atlant. Fish. 1966,
Res.Doc.66/43, Serial No.1652 (mimeographed)

Krass, W. Die hydrographischen Untersuchungen mit Anton Dohrm auf dem ost-
und westgronlandischen Schelf im September-Oktober 1955, Berichte
der DWK, N.F, Band XV, 1959,



- 40 -

B. Subareas 2-5
by J. Messtorff

Subarea 2
A, Status of the Fisheries

Extremely good cod fishing conditions from February to middle of
April resulted in a seasonal increase of the German fishing activity off
Labrador. No fishing was carrled out during the summer months. Later in the
year only a few factory trawlers tried to fish but soon left the subarea again
because of unsatisfactory catches until the 1968/69 winter/spring season started
at the very end of December. The German fishery took place in Div.2J (Hamilton
Bank) but was occasionally extended to Div.2H.

The preliminary catch and effort data for 1968 given in Table 4
therefore refer mainly to the successful spring season, which yielded the sec-
ond highest total catch since the beginning of the German Labradot fishery in
1958. In spite of a 16 percent greater fishing effort (days fished) than in
1967, the average total catch per fishing day increased by about 10 tons and
reached its highest value since 1961 when the redfish catches started to decline
considerably. The fishing on pure cod concentrations by German trawlers in
1968 is clearly demonstrated by the fact that 98 percent of the total catch con-
sisted of cod. The average catch per fishing day of 35.7 tons had never been
reached before by the German cod fishery in the Northwest Atlantic,

There was no redfish fishery. The small redfish by-catch was neglig-
ible and even less than the amount of other by-catch fish.

The percentage of whole ("industrial") fish converted to fish meal on
board was extremely low in 1968 (Table 4). On the other hand, there was a
slight increase in discarded cod (Table 5) because the capacities of the fish
meal plants on board were oftem fully occupled in processing the large amount
of offal from the very large catches.

B. Special Research Studies

There was no field research in 1968, but during a Northwest Atlantic
survey Walther Herwig carried out some hydrographic observations and biological
studies on the cod concentrations at Hamilton Bank (Div.2J) in February 1969.
The examination of this material is not yet completed. Further field work off
Labrador is planned for the autumn of 1969.

Market sampling of commercial catches could not be carried out
because the landings consisted entirely of deep-frozen and processed fish, At
present the introduction of sampling of commercial catches at sea is being
tested.
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Subareas 3-5

A, Status of the Fisheries

Apart from the herring fishery in Subareas 4 and 5 (see C. Subareas
4,5 and 6, by K. Schubert), there was no German fishing activity in these
subareas.

B. Special Research Studies

No special research studies except on herring (see C. Subareas 4, 5
and 6, by K. Schubert) were carried out in 1968. But Walther Herwig undertook
a survey in January-February 1969, during which observations on the hydrographic
conditions, and the abundance of fish as well as blological studies were car-
ried out in each subarea. The material is not yet worked up but it may be
noted that the abundance of haddock on Georges Bank (Div.5Ze¢) was found to be
extremely poor. An echo survey went completely negative and the total haddock
catch of 8 test hauls conslsted of 2 specimens. In Subarea 4, haddock was more
but only moderately abundant especially on Browns Bank (Div.4X) with a maximum
catch of 350 kg and in "The Gully" (Div.4Vs) with 1,000 kg per trawling hour.

€. Subareas 4, 5 and 6
by K. Schubert

A, Status of the Fisheries

Nineteen stern freezer trawlers operated with pelagic nets in Subarea
4 (11 trawlers), 5 (19 trawlers) and 6 {1 trawler) in March and from July to
December, mainly for herring.

Moreover, for the first time, the German lugger fleet participated in
this fishery in Subdiv.5Ze with ten ships from July to November. Catch, effort,
catch-per—unit effort and discarded fish are given in Tables 6 and 7.

In March, only 1 trawler was working in Div.6A. The trawler fleet
returned to 5Ze at the end of June working here until the beginning of November.
In the same month a part of the fleet shifted to Subdiv.4Vn and 4Vs, where they
were fishing until the end of December (Fig. 6 and 7).

The lugger fleet started at the end of May and were fishing until
November in the Subdiv.5Ze (Fig. 8).

Figure 9 shows the mean catch per hour on a five-day basis of three
German freezer trawlers in Subdiv.5Ze, 4Vn and 4Vs in 1968, and Fig. 10 the
corresponiding figures in kantjes (= 2 baskets) per hour of six German luggers
in Subdiv.3Ze in 1968.



Table 6. Nominal catch, effort, catch-per-unit effort and discards of German factory freezer
trawlers, Subareas 4, 5 and 6, in 1968 (including industrial fish).
Subarea 4Vn, 4Vs 5Ze 6A
Month Dec July Aug Sept Oct Dec Total | March
Nominal catches (tons)
Herring 10,555 4,573 12,532 14,322 17,739 10,001 3,504 62,671 413
Mackerel - - 6 7 28 163 320 2
Others 2 3 7 1 8 2 24 9]
Total 10,557 4,576 12,545 14,330 17,775 10,120 3,669 63,015 415
Effort
Days fishin 191 102 344 309 354 126 1,534 11
Catch per day (tons)
Herring 55.3 44.8  36.4 46.3 50.1 3 27.8 40.9 37.5
Mackerel - - 0 0 0.1 1.3 0.2 0.2
Cthers 0 0.1 0.1 0.1 0 0 0 0
Total 55.3 44.9 36.5 46.4 50.2 33. 29.1 41.1 37.7
Discards
Herring - - - 50 654 - 869 -
Others = - 100 = - 25 125 -
Total - - 100 50 654 25 994 -
Table 7. Nominal catch effort and catch per unit effort of German luggers in Subarea 5.
Subarea 5Ze
Month July Aug Sept Oct Nov Total
Nominal catch (tons)
Herring and
Total 1,021 2,201 2,173 2,290 152 7,837
Effort
Days fishing 216 310 221 _216 36 999
Catch per day (tons)
Herring and
Total 4.7 7.1 9.8 10.6 4,2 7.8

_Ef?_
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Fig. 9. Herring. Catch per hour (baskets) on an average of about 5 days of
three of German freezer trawlers im Div.5Z and 4V.
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Fig.10. Herring. Catch per hour (1 kantjes=2 baskets) on an average of about
5 days of eix German luggers in Div.SZ.
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Fig, 11, Herring. Length composition. Div.5Z and 4V.

B. Special Research Studies

I. Bioclogical Studies

Four samples {888 herring) from the Georges Bank in August and two
samples (239 herring) from Misaine Bank in December were examined (Table 8).

The average length of all Georges Bank herring was 30.59 cm. The
length range varied from 24-35 cm, with a peak at 31 cm. On Misaine Bank the
average length was 34.09 cm with a fluctuation from 28-39 cm and a peak at 34
cm (Fig.11}).

On Georges Bank, maturlty stages 5 (656%.,) and 4 (207%,) were pre-
dominant, whereas on Misaine Bank stage 8 formed the bulk of the catches
(955%.)

investigations of meristic characters showed that the herring of the
two subareas belonged to different stocks., The average number of vertebrae
was 56,36 and 56.60.

Age composition on Georges Bank showed a change from 1967. In 1968
the 1963 year-class (305%,) dominated., Of some importance also were the 1961
(196%.), 1960 (182%.), 1962 (116%,) and 1964 (111%,) year-classes. On Misaine
Bank, there was a very old stock. The year-classes older than 1959 were pre-
dominant (632%,) but also the 1960 (130%,) and 1959 (114%,) year-classes had
some Importance (Fig. 12).
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IV. Icelandic Research Report, 1368

by Jon Jonsson

There was practically no Icelandic fishery in the ICNAF Area in 1968.
Only two trawlers fished in the area, one for 7 days in May and the
other for 13 days in October. Both ships fished in Div.3K. The total number

of hours fished was 251 and the number of hauls made was 150.

Total landings were 398 tons, mainly redfish (328 tons). Cod amounted
to 68 tons and the rest consisted of halibut and Greenland shark.

In the East Greenland area, Icelandic fishing effort was also sub-
stantially lower than in 1967 but higher than in 1965 and 1966 (Table 1),

Table 1. Landings and fishing effort of Icelandic trawlers fishing at East

Greenland.

Year 1965 1966 1967 1968
Trawling hours 4,763 4,074 7,619 5,143
Tons:

Cod 4,798 3,866 9,993 5,899
Redfish 3,048 3,512 9,965 5,975
Tons per 100 hrs

Cod 101 95 131 115
Redfish 64 86 131 116

Several samples are available of landings from Icelandic trawlers
fishing in this area in 1968, most of them from April-May in the Angmagssalik
area {(Jonsmid).

Table 2 shows the length and age distribution of these samples to-
gether with the average lengths of the various age-groups. There is a clear
dominance of the 1961 year-class and the age distribution is rather similar to
that on the Icelandic spawning grounds at the same time. The 1963 year-class
is more strongly represented in the East Greenland samples than in the Icelandic
ones.
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Table 2. Cod. Length and age composition of Icelandic trawler landings.
Angmagssalik area, 11 April-29 May 1968.

Length composition Age composition
Year-class
cm no %o (age) no % Length (cm)
40-44 3 K] 1965 (3) 2 0.3 44.5
45-49 17 15 1964 (4) 29 3.7 54.1
50-54 40 35 1963 (5) 272 29.6 63.0
55-59 109 95 1962 (6) 185 18.4 68.6
60-64 178 155 1961 (7) 383 38.2 74.5
65-69 207 180 1960 (8) 43 4,2 79.0
70-74 219 191 1959 (9) 12 1.0 83.4
75-79 159 139 1958 (10) 29 2.6 88.5
80-84 a5 74 1957 (11) 13 1.3 96.1
85-89 51 44 1956 (12) 6 0.7 96.5
90-94 k)] 27 1954 (14) 2 0.2 115.5
95-99 20 17 1952 (16) 2 0.2 101.5
100-104 17 15 1950 (18) 1 0.1 81.0
105-109 7 6
110-114 3 3
115-119 2 2
Total 1,148 Total 979
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V. Norwegian Research Report, 1968

by Erling Bratberg and Johan Blindheim

Subarea 1

In 1968, Norwegian fisheries investigations were carried out in the
area between Nunarsuit and Sukkertoppen from 23 April to 14 May. Five hydro-
graphical sections were worked. During the period from 24 April to 9 May,
bottom leongline with No.2, 4 and 6 hocks was used at 9 localities, and from
& May to 14 May trawling was carried out at 10 stationms.

A, Status of the Fisheries

I. Cod

1. Age and length composition of the commercial stock. The 1961 year-
class decreased from 48.8% in 1967 to 34.4% iIn 1968 in the total Norweglan
research vessel catch on bottom longline (No.6 hook) but is still the dominating
year-class. The 1960 year—class decreased from 31.6% to 9.2%. Older year-
classes play a minor part in the catches. The 1963 year-class has increased
rapidly, from less than 2% in 1967 to 24.6% in 1968 (Fig.2). The total catch
on bottom longline, No.2, 4 and 6 hooks combined, shows nearly the same plcture
as the catch on No.6 hooks (Fig. 3). The total trawl catch is dominated by the
1963 year-class, 36.6%, followed by the 1962 and 1961 year-classes with 27.8
and 21.2% respectively. Also in the trawl catches older year-classes play an
insignificant part (Fig. 4).

The length composition in the total bottom longline catch is shown in
Fig. 5. The overall mean length is considerably lower than in 1967. The mean
length varied from one locality to another and the smallest fish were caught
of f Nunarsuit (Table 1).

Figure 6 shows the length composition in the total trawl catch. The
overall mean length is 62.3 cm which is considerably lower than in 1967 when
the overall mean length in the trawl catches was 66.3 cm.

2. Forecast for the cod fisheries. The Norwegian bottom longline
catches off West Greenland in 1969 will most probably be dominated by the 1963
year-class. The 1960, 1961 and 1962 year-—classes are expected to decrease.
The mean length of the cod will likely also decrease, and a decline in the catch
per unit effort for the Norwegian longliners is to be expected.

B. Special Research Studies

I. Envirommental Studies

1. Hydrography. Between 24 April and 2 May 5 hydrographic sections
were worked (Fig. 1). The ice conditions were not as severe as in 1967 and only
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Fig. 1. R/V Johan Hjort, West Greenland, April-May 1968. Route and net of
stations - @: hydrographical station; W : bottom longline station;
A @ trawl station.
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‘Fig. 4. R/V Johan Hjort, West Greenland, May 1968. Cod., Age distribution.
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Fig., 5. R/V Johan Hjort, West Green-
land, April-May 1968. Cod.
Length composition. Total

e bottom longline catch, No.6,
151 4 and 2 hooks combined.
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Fig. 6. R/V Johan Hjort, West Green-
land, May 1968. Cod. Length
composition. Total trawl
catch.
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the westernmost station in the section along 65°N was omitted due to ice.

The sections off Frederikshaab and across Fylla Bank (Fig. 7 and 8)
show that the Arctic component of the West Greenland Current was well developed
also in 1968. The distribution of temperature and salinity was much like that
in 1967. Thus the mean temperature, -0.91°C, in the upper 50 m in the Fylla
Bank area was about the same as in 1967, -0.95°C, and the mean salinity was
33.584%,, in 1967 33.657%Z,. These means are based on observations at the stan-~
dard depths between 0 and 50 m at the 5 eastern stations in the section across
the Fylla Bank. Such means have been worked out for the years 1959-1968 and the
ten year mean for this period is -0.04°C and 33.769%Z,.

The vertical extent of the Arctic water seems to have increased com-
pared with the situation at the same time Iin 1967. This is in agreement with
the somewhat less stable stratification which was observed in 1968 compared
with the stratification in the three preceding years.

The temperature and salinity in the Irminger component of the West
Greenland Current have decreased since 1967. Temperatures above 5°C were ob-
served only in the section along 65°N. The highest salinities in this section
did not exceed 34.96%Z,. In the three southern sections temperatures above
4,15°C were not observed and in the southernmost section only, off Numarsuit, a
few salinities exceeded 34.95%,.

11, Biological Studies

1. Cod eggs. Sampling of cod eggs was carried out at all stations.
The preliminary results indicate a medium successful spawning compared with
other years.

2. Cod distribution. The echo survey and the bottom longline fishing
showed a few very small shoals of cod in the area investigated. The bottom
longline and the trawl catches were the smallest ever obtained off West Green-
land by Norwegian research vessels. Pelagic shcals were not located.

ITII. Selection experiments

Selection experiments with No.2, 4 and 6 hooks on bottom lengline
were carried out on all fishing stations. The results indicate that the No.6
hook takes the fish with the smallest lengths but caught the greatest number.
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Fig. 7. R/V Johan Hjort, West Greenland, 25 April 1968, Hydrographical mection
off Frederikshaab.
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VI. Polish Research Report, 1968

by F. Chrzan

Total Polish catches in the ICNAF Area increased from 120,032 tons in
1967 to 187,042 tons in 1968, This was due, primarily, to the increase of fish-
ing effort and also partly to an increase of fishing yield in comparison to the
year 1967, Alsc, fishing vessels, particularly those of a smaller tonnage,
operated along with three mother-ships, and thus reduced their loss of time for
voyages between fishing grounds and the ports in Poland.

In Subareas 2 and 3, 22 factory trawlers fished mainly for cod, but
also for some other species. These vessels made 67 trips to the ICNAF Area com—
pared to 52 trips made by 20 factory trawlers in 1967. Moreover, 12 freezer
trawlers, 15 side motor trawlers and 36 steam trawlers operated in Subarea 5,
fishing herring. They made a total of 110 trips. The comparative data for the
vears 1968 and 1967, with respect to major species and their percent relation
in the catches, are given in Table 1.

Table 1.

Species 1968 1967

tons percent tonsg percent
Redfish 7,260 3.9 11,897 9.9
Cod 90,941 48.6 57,663 48.1
Flatfish 4,120 2,2 5,514 4.6
Greenland halibut 5,808 3.1 3,321 2.8
Halibut 90 0.1 146 0.1
Haddock 1,296 0.7 - ~
Hake 923 0.5 - -
Mackerel 10,300 5.5 507 0.4
Herring 64,317 34.4 37,711 31.4
Other speciles 1,987 1.0 3,273 2.7
Total 187,042 100.0 120,032 100.0

Above data show a decrease of redfish and a marked iIncrease of cod,
mackerel and herring in the catches. Since haddock and hake were included under
the item "other fish" in 1967, it is not possible to determine a change in their
catches in 1968. '

Subarea 1

A. Status of the Fisheries

In the period Aprii-June, two factory trawlers were carrying out trial
fishing in Div,1C, 1D and 1lE. In view of the gear damage due to rough bottom
and a rather low daily fishing yileld (about 15 tons per day), these vessels
shifted to the Labrador fishing grounds. The catches and fishing effort in
Subarea 1 are given in Table 2.



- 64 -

Table 2.
ICNAF | Catch in metric toms Hours Days
Div Redfis Cod fishing fished
1Cc 35 114 : 100 11
1o 13 724 366 33
_1E - 23_ 11 1
Total 68 861 477 45 .

No research studies were carried out in Subarea 1.

Subarea 2

A. Status of the‘Figheries

A total of 21 factory trawlers operated in Subarea 2. From July to
November, in view of a poor yield obtained from these fishing grounds (1.1 to
1.5 tons per hour trawling), only reconnaissance hauls were made from time to
time. Proper fishing operations were carried out from January to June and in
December. The catches and fishing effort in Subarea 2 are given in Table 3.

Table 3.
Catch in metric tons
" ICNAF Green~
Div Red~ land ' Hours | Days

fish Cod halibut Halibut Flatfish | fishing | fished

76 1 925 62 - - 354 23

20 10 | 17,519 1,33 | 29 9 6,498 | 576

23 11,301 § 51,301 586 35 453 15,643 | 1,357
Total 1,312 | 69,745 1,986 64 462 22,495 | 1,956

In January good abundance of cod was found in Div.2G. The dense ice
floes, however, moving along with the Lebrador Current impeded fishing opera-
tions and compelled the fishing fleet to shift gradually towards southern fish~
ing grounds. Thus, in the first quarter of the year, the catches were made in
Div.2H and 2J, along continental slopes from Mskkavik Bank via Hamilten Inlet
Bank to Sundall. In spite of difficulties among moving ice floes, it was still
possible to maintain catches in these fishing grounds and to obtain good
results. In February, the mean fishing yield obtained from Makkavik Bank by
Polish trawlers amounted to 57.0 tons per day (7.3 tons per hour's fishing).
Catches of cod per day could have been greatsr, but were limited by the daily
processing capacity.

In Div.2J, fishing operations ware maintained longer than in other
divisions. The following daily yields were obtained in particular months:
January - 40.4 tons; Pebruary - 54,0 tons; March = 41.8 tons; April - 38.8 tons;
May - 34.3 tons; June - 27.2 tons and in December - 32.4 tons. These yields
were considerably larger than in the same months in the ysar 1967.
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Since Polish trawlers have operated in the same manner in Subarea 2
in the last three years, it is interesting to compare fishing yields calculated
per 1 hour trawling. They were as follows: 1in 1966 - 2.65; in 1967 - 2.45 and
in 1968 - 3.27 tons per hour's trawling. From these data it appears that the
vield in 1968 increased by 33.4% in comparison to 1967 and by 23.4% in compar-
ison to 1966.

B. Special Research Studies

The materials for research studies were collected both aboard commer-
cial fishing vessels and aboard R/V Wiecano.

I. Cod

Measurements of cod made in January (the geographical position 56°14'N-
57°40'W) showed that fish of mean length 52-54 cm were most numerous in the
catches. In February (position 53°30'N-52°40'W) most of captured cod were 42-46
cm. In March (position 54°20'N-53°24'W), larger cod of 48-54 cm were predomin-
ant. In October cod of 30-92 cm were caught in Piv.2J at depths of 200-300 m.
Measurements of 1,270 specimens gave a mean length of 53.9 c¢m and the most
abundant group was fish of 42-65 cm (77.3%). The age of the fish examined was
5-10 years. Both the size and age of fish and the fishing yield point to good
resources of cod in Subarea 2. More detailed data are given in ICNAF Res.Doc.
69/58 by E. Stanek - "Observations on the stock of cod in the fishing grounds
of Labrador (Div.2J) and Newfoundland (Div.3K) in the years 1963-1968".

I1. Redfish

In Div.2J, 1,241 mentella-type redfish were measured aboard factory
trawler Aries. The males were of the length 24-45 c¢m — mean 32,8 cm. The
females were 25-50 cm - mean 36.3 cm. The gonads of females were in resting

stage.

ITI. American plaice

By the middle of October, 785 fish were measured in Div.2J. Their
length ranged from 21 cm to 62 cm. The fish of the length 25-36 cm made pre-
dominant group in the catches. The mean length of all the fish measured was
34.6 cm. Age readings showed age-groups IX-XX+. The most abundant were age-
groups VI to IX, making 54% of the total number of fish examined.

Subarea 3

A. Status of the Fisheries

In Subarea 3, 19 factory trawlers operated in particular months of
the year. In view of the high fishing yields obtained from the Labrador region
in the first quarter of the year, the cod fishing grounds in Subarea 3 were not
exploited intensively. As a matter of fact, a larger number of vessels started
their fishing operation for the first time here in April. Thus, the season of
best ylelds which come during the cod spawning period was not fished. Fishing
effort and fishing results obtained from Subarea 3 are given in Table 4.
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Table 4.
Catch in metric tons
ICNAF Green-

Div | Red- land Flat- | Other Hours Days
fish Cod halibut Halibut fish fish fishin fished

3K |5,590 16,682 3,732 18 3,289 125 21,844 1,518

L 219 1,004 88 8 337 - 1,522 148

3M 49 71 - - 1 - 87 8

3N 22 6 - - 3 - 83 14
Total |5,880 17,763 3,810 26 3,630 125 23,536 1,688

The above table shows that fishing vessels operated mainly in Div.3K,
whereas much less fishing was carried out in Div.3L, 3M and 3N.

The fishing in Div.3K was more or less intensive in particular months
of the year. Most of the fishing days were In June, July, August, October and
November - less or conslderably less in the other months of the year. The fol-
lowing were mean daily yields in successive months of the year: January - 37.0
tons; February - 6l.4 tons; March - 26.3 tons; April - 26,0 tons; May - 21.7
tons; June - 26.5 tons; July - 11.8 tons; August - 19.9 tons; September - 16.9
tons; October - 15.0 tons; November - 17.7 tons and December - 18.6 tons,

No intensive fishing was carried out in Div.3L. The vessels made
trips to these grounds only from March to October since the yield there was
much lower than in Div.3K. On Flemish Cap (3M) Polish vessels attempted to
fish in March, July and November but without good results,

B. Special Research Studies

I. Cod

The materials for studies were collected in Div.3K., Total of 6,156
cod specimens were measured and 403 otoliths read for age. In October the
lengths of cod in the fishing grounds at depths of 280-345 m ranged from 28 to
111 cm (mean length 52.3 cm). Most of the fish in the catches (65.2%) were 42-
62 cm and age-groups V-IX.

Cod captured 1n November were 23-77 em in length. Fish of 45~59 cm
and 5 to 8 years old made up 54.2% of the catch. At this time only 15% of cod
had gonads in the developing stage (III), whereas 85% were with gonads in the
maturing virgin and recovering spent stage (II). At this stage of gonad
development they do not yet show the tendency to gather into shoals.

II. Redfish

In October-November 2,632 redfish (type mentella) were measured and
otoliths taken from 400 specimens in Div.3K. The length of males ranged 22-44
cm - mean 34.9 cm; the length of females ranged 23-51 cm and thelr mean length
was 37.5 cm. Gonads were in the recovering stage (II).
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In February, 255 mentella redfish from Div.30 were measured. Lengths
ranged between 11 and 41 cm - mean 30 cm. The females differed only slightly
in length from the males,

According to the observations based on fishing yield and length com-
position of the catch it appears that the stock of redfish was rather poor and
it is hardly possible to expect good fishing results in the immediate future,

III. American plaice

Flatfish were sampled in Div.3P aboard R/V Wieczno and in Div.3K and
3L aboard commercial fishing vessels.

In February 944 fish were measured in Div.3P. The range of their
length was between 12 and 55 cm with mean length of 30.3 cm. The most abundant
was the length-class 24~34 cm. From the readinpgs of 174 otoliths it appeared
that age-groups V to XIV were represented in the stock and fish 6 to 9 years
old made up 84.6% of the catch.

In October, 4,130 specimens of American plaice were measured in Div.3K
with the range of their length between 20-63 cm and mean length 40.4 cm. The
length-class 35-45 cm was predominant. The age-groups IV to XX+ were deter-
mined from the reading of 600 otoliths. Fish 7 to 12 years old made up 51% of
the catch.

Also in October, but in Div.3L, 1,003 fish were measured. Their
lengths ranged between 21-61 cm; their mean length was 36.6 cm. The fish of
the length 30-40 c¢m were the predominant group. From the readings of 201 oto-
liths, the occurrence of fish in age-groups V to XX+ was determined. Fish 6
to 12 years comprised 75% of the catch.

Iv. Hitch

A total of 2,611 fish from the autumn catches made in Div.3K were
measured, Thelr length ranged between 31-66 cm; thelr mean length was 49.1 cm.
The most numerous were fish of the length 45-53 cm. The readings of 300 oto-
liths showed that the catches were made up of age-groups IV-XX+. Fish 12 to
16 years old made up 56.3% of the catch.

V. Greenland halibut

Polish catches of this species Increased and fishing yield was better
than in 1967. The measurements of 1,937 specimens showed that the length of
fish caught ranged between 25 and 93 cm and their mean length was 50.7 cm.

C. Hydrographic Research

From 21 to 28 February, hydrographic section (26 stations) was made,
starting at the eastern slope of the Great Newfoundland Bank (45°51'N-47°43'W)
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through the western slope of Green Bank (45°03'N-54°31'W) up to the southwest
slope of St. Pilerre Bank (45°43'N-56°29'W). At the eastern edge of the Great
Bank, the surface temperatures were slightly above 0°C. The temperature rose
with increasing depth reaching 4.44°C at the depth of 550 m. The temperatures
below 0°C were noted from the middle part of the Great Bank towards Green Bank
and reaching a depth of 75 m, Over Green Banks and St. Pierre Bank, the tem-
peratures in the surface layers remained above 0°C (0.71, 1.47, 0.56°C). Here
also the rise of temperature was noted along with increasing depth., At the
position 45°03'N-54°31'W, the highest temperature, 8.09°C, was noted at a depth
of 200 m.

The surface salinity, which in the eastern part of the Great Newfound-
land Bank was 32.70%., dropped to 31.83%, over Green Bank and again rose to
32.20%, over St. Pierre Bank. Bottom salinities for these regions were 34.47%,.,
32.83%,, 32.01%, respectively.

On 26 stations the oxygen content at the surface oscillated within
7.26-8,34 ml/liter 0,, with mean value 7.66 ml/liter 0,. With the Increase in
depth, a gradual decTease of oxygen content was noted.” Only in a few places
was the oxygen content below 5 ml/liter 0,. It thus appears that oxygen con-
tent in the area iInvestigated was rather ﬁigh.

Phosphate content fluctuated considerably. At the surface, it was
20-30 P_0_ milligrams per 1 m3, while at the bottom it was 25-60 mg/l1 m3. The

mean P2 5 content at the bottom was 38 mg/1 m3,

Subarea 4

A. Status of the Figheries

Catches in Subarea 4 were poor. Only in March, June and July a few
vessels searched for good fish concentrations. The reconnaissance trips were
conducted by one large freezer trawler, one side motor trawler and one steam
side trawler. The results of the search and the fishing effort are given in
Table 5.

The freezer trawler obtained an average of 2.63 tons per hour's
trawling or 21.7 tons per day. However, almost 45% of the catch was the so-
called "other fish" which are of little interest to fishermen. The motor
trawler obtained an average of 2,57 tons per hour's trawling (14.2 tons per
day). and the steam trawler, 0.8 ton per hour's trawling (6 tons per day). At
the same time vessels catching herring on Georges Bank obtained much better
results, These circumstances made fishing vessels leave Subarea 4 and shift to
better fishing grounds.
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Table 5.
T
1CNAF Catch in metric tons
Div Cod Herring Mackerel Other | Hours Days
) fish fighipg. | fishing
Large freezer trawler
4w 12 , 369 86 211 297 38
4X - 25 - 187 42 3
Side motor trawler
4w 16 122 12 14 51 12
4% - 49 - - 32 3
Steam side trawler
4X - 172 - - 204 28
Total 28 737 98 412 626 84

B. Special Research Studies

The research studies in Subarea 4 were carried out on herring aboard
the vessel Walpusza and on demersal fish aboard the vessel Wiecano.

I. Herring

The best conditions for bottom trawl catches were found in June in
the region of Emerald Bank. Temperatures and trawl catches seem to show that
at that period herring remain at the sea bed in temperatures ranging from 5.5°
to 7.5°C. Smaller herring (up to age-group VI inclusive) occurred at depths of
90-100 m, and the yield was 1-2.5 tons per hour's trawling. Older fish occurred
at greater depth where they were less densely concentrated and ylelded lower
catch per unit of fishing effort.

A total of 4,495 herring were measured. Thelr length ranged 27-39 cm.
At 90-100 m fish of 29.5-30.0 cm were most abundant. In the deeper places -
being less numerous - herring of the mean length 34.0-34.5 cm occurred. The
readings of otoliths showed that herring on Emerald Bank were 4 to 11 years old.
Older fish were seldom encountered. Most abundant in the stock examined were
the 1963 year-class, 41%, and the 1960 year-class, 17.1%. In comparison to the
herring stock of Georges Bank, the stock from Subarea 4 consisted of older year-
classes, which points to 1its lower rate of mortality.

II. Haddock

By the middle of March the research vessel Wieczno encountered large
concentrations of this specles In the central part of Emerald Bank. With a mean
fishing yield of 750 kg per hour's trawling, haddock comprised 90% of the catch.
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In the other fishing grounds of Subarea 4, this species was found in rather
small quantities. During March, 6,685 fish were measured in various fishing
grounds. Their length ranged between 16 to 80 cm;, mean length being 49.7 cm.
The length-class 40-55 cm was predominant. From the reading of 455 otoliths,
age-groups 1 to XI were noted. In spite of the fact that age-group 1V was the
most numerous in the sample, it seemed to be poor. Of course, it is subject to
high fishing mortality. With poor recruitment of younger age-groups, a decrease
in fishing yield should be expected.

I1I. Redfish

Only once and only over the eastern slopes of the Sable Bank was a
concentration of mentella-type redfish encountered. A yleld of 750 kg per hour's
trawling was obtained and 693 fish were measured. Lengths ranged from 26 to 39
cm, mean length — 34.5 cm. The stock of redfish in Subarea 4 1s rather poor.

IV. American plaice

Measurements of 640 fish from Banquereau were made. Lengths ranged
between 14 to 48 cm with a mean length of 29.5 cm. Most lengths found were 25-
35 cm. A total of 100 otoliths were read for age. The age groups determined
were IV-X. Most of the fish were age-groups V-VII, which made up 88% of the
sample. In March the vessel Wieczno obtained a yield of 50 to 250 kg per hour's
trawling.

In the region of Sable Bank where larger fish occurred, 558 specimens
were measured. Their length ranged from 19 to 62 c¢cm; the mean length was 34.2
em, Most of the fish were 28 to 36 cm. In the sample, age-groups V-XIV were
found. Fish 6 to 9 years old made up 82.5%. The vessel Wieczno obtained here
375 kg of American plaice per hour's trawling.

V. Yellowtail

In the region of Sable Bank this species occurred in considerably
smaller quantities than American plaice. Actually it was only a by-catch of
the 568 specimens measured, lengths ranged between 20 and 49 cm with a mean
length of 33.7 em. According to otolith readings they were in age-groups V-XI.
Yellowtail of the length 30-36 c¢m - 6 to 8 years old - made up 87.5% of the
sample. ) .

C. Hydrographic Research

Hydrographic studies were carried out from 1 to 19 March in the area
from Banquereau Bank to Emerald Bank. The prevalling temperatures of the sur-
face layers were next to 0°C, while on Banquereau Bank, Middle Bank and off the
coast of Nova Scotia they were below zero (Middle Bank - 1.22°C). In the first
half of March, surface temperatures on Sable Bank were about 1°C and on Emerald
Bank 2-3°C. In the region of Banquereau and Middle Bank, the temperature at
the bottom remained below zero - -0.37 and -0.20°C respectively. In general,
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the temperatures increased with increasing depth, reaching a maximum at from
140 to 180 m (above 9°C), On Sable Bank, the bottom temperatures were 1~2°C
and on Emerald Bank almost 6°C. Along the shelf of Nova Scotia from east to
west there was a rise in temperatures noted both at the surface and at the
bottom.

Surface salinities ranged between 31 to 32%.. Greater differences in
salinities were observed in bottom layers. The lowest salinity was noted on
Sable Bank (31.67%,). On Banquereau it was about 32%, and on the Emerald Bank
32.88%,.

Oxygen content in the surface layers all over this area amounted to
7-8 ml/liter 0,. First at the depth greater than 80 m the oxygen content de-
creased, dropp%ng down to 5 ml/liter O,, at the depth of 180 m. The lowest oxy-
gen content was notad at the position £4°66'N, 62°50'W, at which it was 3.81
ml/liter Q,.

The phosphates in the surface layers amounted to 25-30 mg P,0, per
m3. At the bottom the pheosphate content was higher., Content was highes8t at the
edge of Nova Scotia Shelf (60-70 mg P205 per 1 m3).

In the depression between Emerald Bank and Sable Bank considerable

concentration of haddock was observed. It occurred in a temperature of about
6°C, salinity 32.5-33.5%, and oxygen content 5-6 ml per liter 02.

Subarea 5

A. Status of the Fisheries

In this subarea 4 factory trawlers, 8 large stern freezer trawlers,
4 smaller stern freezer trawlers, 15 side motor trawlers and 36 steam side traw-
lers took part in the fishing. The catch and the fishing effort in Subarea 5
are given in Table 6.

On Georges Bank herring catches were made from April until December
inclusive with varying intensity. From January to April, fishing intensity was
very low. The main object of the Polish fisheries in this fishing ground is
herring and partly mackerel - the fishermen consider other species here as a by-
catch. Hence the fishing operations are principally adapted to the season of
herring catches.

Factory trawlers were at first in search of bottom fish., They caught
herring partly in August and mainly in September. Fishing yield obtained by
them in these months was respectively 1.8 and 8.3 toms per hour's trawling,
whereas per day they obtained 22.6 and 43.5 tons. The hipgh yield per hour traw-
ling, with rather low yield per day, shows that in September these vessels could
not take full advantage of fishing possibilities because of thelr limited freez-
ing capacity.
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Table 6.
ICNAF’ ’Catch in metric tons
Div. Cod | Haddock| Hake F}at— Herringl Mack- OFher Hours Days
; fish erel | fish fishi fished
52 Factory trawlers
958 - - 7 5,457 - 2 876 153
Large freezer trawlers
854 534 515 - 8,978 5,899 766 5,653 689
Smaller freezer trawlers
129 239 92 23 2,920 756 238 3,212 261
Side motor trawlers
575 405 281 - 18,840 2,917 351 9,803 1 745
Steam side trawlers
28 108 35 - 27,303 588 227 | 24,530 2,789
Totalj2,544 | 1,286 923 30 63,498 { 10,160 | 1,584 | 44,074 5,637

Large freezer trawlers fished from April to December, obtaining the
following yields in successive months of the fishing period: April - 36.2;
May = 22.0; June - 22,.2; July - 20.9; August - 33.3; September - 33.6; October
- 21.7; November - 16.5 and December - 23.4 tons per day.

Small stern freezer trawlers also fished from February to November,
but their yields were not evenly distributed through the whole period: February
- 25.8; March - 21.6; April - 25.4; May -~ 15.0; June - 16.4; July - 5,63 August
- 15.7; September ~ 16.2; October - 9.5 and November - 16.4 tons per day. These
data show that the vessels of this type had rather poor yields during the peak
season for herring.

Side motor trawlers fished from April to December, obtaining the fol-
lowing yields: April - 17.2; May - 13.3; June - 12,9; July - 17.0; August - 12.2;
September ~ 18.1; October - 7.6; November - 10.2 and December - 9.4 tons per
day.

Steam slde trawlers fished from March to November, obtaining the
following yields: March - 9.5; April - 10.5; May - 8.1; June - 9,0; July -~
9.7; August - 8; September - 19,1; October ~ 5.2 and November - 7.8 tons per day.

On the whole factory trawlers, fishing only in the peak season, ob-
tained hetter yields in 1968 than in 1967, whereas stern freezer trawlers had
lower fishing ylelds in the peak season. Better ylelds were obtained by the
steam trawlers. A comparison of the yields for 1968 and 1967 Is given in

Table 7.
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Table 7.
Type of vessel Yield in Tetric tons per
hour's trawling

1968 1967
Factory ship 7.33 3.29
Large freezer trawler 3.10 3.11
Small freezer trawler 1.37 2,65
Side motor trawler 2.38 2.86
Side steam trawler 1.15 1.00

In 1968 Polish vessels operated almost exclusively in Div.5Ze. Only
4.0% of fish were caught in Div.5Zw.

B. Special Research Stydies

Research studies in Subarea 5 were conducted aboard research vessel
Wiecano and the scouting vessel Walpusza. Herring were measured also aboard
commercial fishing vessels,

I. Herring

A total of 22,042 herring were measured for the various fishing
grounds. Their length ranged from 22 to 36 cm. The most abundant group in
the catches comprised herring of the length 30-33 cm.

A total of 2,150 otoliths were read for age studles. These readings
showed that age-groups III to XI (1965-1959 year-classes) occurred in the
catches. The most abundant was the 1960 year-class (36.8%). The next in abun-
dance was the 1963 year-class (19.6%) and the third the 1961 year-class (19.5%).
The 1962 year-class was much less abundant (11.2%). Thus the exploited stock
consisted of rather older year-classes. '

The results of scouting for younger fish were rather poor. Only in
the Gulf of Maine was a large concentration of herring of the age-group III
(the 1965 year—-class) encountered. It made up 8% of the total mass of herring
caught here. On other fishing grounds, the proportion of this year-class in
the catches was only 0.1 to 2Z. The 1965 year-class made up only 1.3% of the
total material investigated. Hence, it seems the abundance of this year-class
will be rather low.

Some other observations and the more detailed data on herring from
Subarea 5 are found in ICNAF Res.Doc.69/57 by F. Chrzan and B. Draganik - "The
results of studies on herring from the reglon of Nova Scotla, Georges Bank and
Statistical Subarea 6".

I1. Haddock

Haddock was not the object of interest in Polish fisheries. Hence the
studies of this specles were carried out on a rather small scale,
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A total of 2,583 haddock from Georges Bank were measured in the sec-
ond half of March, The length of the fish were in the range from 12 to 79 cm;
their mean length was 47.4 c¢m, The length frequency distribution had two
peaks relating to fish lengths of 37-41 c¢cm and 48-57 cm.

Age studles comprised readings of 300 otoliths and determination
of age-groups I-VII, Most fish were of the age-group IV (47.47%Z). Much less
numerous were fish 2 and 3 years old.

This points to poor recruitment into the commercial stock. The 1966
year-class which should strengthen the commercial stock of haddock in 1970,
does not seem to be abundant. 1In these circumstances further decrease of had-
dock catches may be expected.

C. Hydrographic Research

Hydrographic studies were carried out from 5 to 20 September and
again from 13 to 28 Octocber.

In September the investigations were carried out in the northern and
southwestern regions of Georges Bank. Surface temperature in the northern part
(above 41°00'N) was 13.22°C while in the southern part (position 40°34'N-
67°00'W) it was 24.33°C. The temperature of bottom layers was 3,75°C (at the
position 41°33'N-67°00'W). At the bottom of the shallowest parts of Georges
Bank temperatures of 10-14°C were recorded.

Surface salinities ranged from 32.36%, to 35.48%,. Over the major
part of the Bank area the surface salinities were from 32.5%. to 33.00%..
Below 100 m the salinity was in general considerably higher than in the surface
layers.

In October the observations were carried out in the southeastern and
eastern parts of Georges Bank. Surface temperatures, depending on geographical
position, remained within the range from 12.25°C to 20.00°C (over the south-
eastern slope of Georges Bank). At the bottom, temperatures varied from 6.60°C
to 14.16°C,

Surface salinities ranged from 31.08%, (at the position 41°45'N-
65°43'W) to 34.65%, (at the position 41°10'N-65°19'W).

In the shallower parts of Georges Bank, down to 80 m, no very great

variation in the salinities was noted. At greater depths, the salinities were
higher and in some places reached 35%,.

D. Invertebrates

Observations were made on the occurrences of lobsters, shrimps and
squids.
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In autumn 123 lobsters of an average weight 2,060 g were caught over
the southern slopes of Georges Bank. Of this number there were 72 females, of
which 13 were bearing eggs.

Shrimps were captured over the southern slope of Georges Bank at a
depth of 90 to 180 m. The yield obtained was on the average 500 kg per hour
trawling. Mainly Pandalus borealis was caught, while Pandalus montagui made up
a by=catch of 5-10%. An average number of 120 shrimps was found in 1 kg sample.

Squids were caught at the positions 39°37'N-39°45'N and 72°02'W. The
catches were made up entirely of the species Loligo pealei. From two hauls 5.5
tons of squids were landed. Mean length of the mantle of these cephalopods
ranged from 15 to 20 cm.
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VII., Portuguese Research Report, 1968

by Manuel Lima Dias

In 1968, the Portuguese side and stern trawlers {otter trawlers and
dory vessels (line trawls))caught a total of 219,365 metric tons of cod from
the ICNAF Area (Table 1).

Table 1. Portuguese cod catches, in tons, 1968.

Subareas 1 2 3 4 Total
Side trawl 1,322 41,417 73,122 4,958 120,819
Stern trawl 12,972 18,919 11,629 1,972 45,492
Total trawl 14,294 60,336 84,751 6,930 166,311
Line
(Dory vessel) 18,462 - 34,592 - 53,054
Total
All gear 32,756 60,336 119,343 6,930 219,365

Total catches were lower by almost 18,000 tons than in 1967 due to a
decrease of about 21,000 tons in the dory vessel catches. Otter trawlers took
about 78% of the total catch in 1968 (side trawlers took 55%) and were most suc-
cessful in Subarea 3. Best fishing by dory vessels was in the third quarter
and by the otter trawlers in the second quarter (Fig. 1 and 2).

Tors (103) 88 dory vessels ] Trawlers
Subareas .
90 |- f+
80 | [ﬁj s Quarters of the year
70 o
60 | [ ] - _
50 -
' ]
40 | B
30 ' B
20 F -
10 + L II
6 [

Fig. 1. Cod catches (in toms) by subareas and quarters. Portuguese dory
vesgsels and trawlers, 1968.



- 77 -

Tons (10%)

.k
18+ BEEE

1%
{7 sie ramt

13 o B stern vawi

1"

i
[
12+
!
i

1
1

» ~1
T

N
— 1

Jan. Feb. Mar Apr May Jun. Jul. Aug. Sep Oct. Nov. Dec.

Fig. 2. Total catches (in tons) of Portuguese trawl fleet (side and stern traw-
lers) by months, 1968.

This report, in addition to reviewing the status of the fisheries in
Subareas 1-4, presents data on lengths, ages, maturity and probable age at
first maturity {rom random sampling on board commercial trawlers and dory ves-
sels before discarding the undersized fish. Detailed information on the samples
for length and age are included in the ICNAF Sampling Yearbook.



...78..
Subarea 1

A. Status of the Fisheries

The Portuguese trawlers and dory vessels fished only in Div.1CDE in
the second and third quarters of the year, taking almost 33,000 tons. Total
catch by dory vessels was greater than that by the otter trawlers (mainly by

stern trawlers). Best catches were made by the dory vessels in Div. 1C during
the second quarter (8,000 tons).

B. BSpeclal Research Studies

Samples for biological study were obtained from the dory vessels
fishing in Div.1C as follows:

Sample Date Depth No No
(m) Lengths Ages

A 18-19 May 128-177 152 152
B 4-21 June 183-220 724 474

a. Lengths (Fig. 3). Lengths ranged from 34 to 130 ecm classes.
Mean lengths were A - 69.3 cm and B - 71.7 cm,

b. Ages (Fig. 3). Age-group VII was the most important, followed by
VIII and VI,
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un
Fig. 3. Cod. Subarea 1. Length and age composition of line fishery, May-
June 1968.

c. Growth. Fish sampled in May and June in Div.1c. (Figures in
brackets are numbers of fish.)
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Year-class Age-group 2nd Quarter

May June

(cm) (em)
1965 I11 38.7 38.4 (10)
1964 v 45.8 44.5 (18)
1963 v 55.6 56.2 (45)
1962 Vi 62.5 63.5 (67)
1961 VII 68.8 69.3  (187)
1960 VIIT 75.3 75.5 {159)
1959 IX 78.5 80.3 (43)
1958 X '81.1 84.1 (32)
1957 XI 88.3 87.4 (41)
1956 XI1 83.0 87.1 (9)
1955 X111 87.4 92.1 (3)
1954 XIv 82.7 90.6 (4)
1953 Xv 87.5 94.2 (7)
1952 XVI - - -
1951 XVII - 100.0 {1)

d. Stage of maturity (Fig. 4). Greatest percentage of fish were,
for males, in the resting and recovering stages of maturity and, for females,
in the developing stage.
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Fig. 4. Stages of maturity. Line trawl fishery for cod in Div.1C in May and
June and Div.3L in July, August and September 1968.
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e. Age at first maturity.

T:E‘i;;awﬁ. o’d £¢
groud\ |vr| v vizz|d @ | 2 Tao lv1 vnIm:{'-e ?h‘ot
N
IIT 7 7 3 3
Iv 10 10 8 8
\§ 25 25 20] |20
VI 28 28 | 1 381 |39
VII 1| 12 81|29 | 4| 10 7( |9
VIII {4 | 33| 2 33 72 | 219 | 1| e4|1]a?
X 1] 12 1 122)2(28 | 1] 9 51 |15
X 9 2 512|148 1] 6| 3 31114
XI 6| 3 5|11] 15 9 |14] 3] |26
XII 5| 2 1 8 1) 1
XIII 1 1] 2 1 1
XIV 2 1 3 1 1
v 2 1 3 2] 1 M| 4
XVI
I 1
9%" 6 |79 |13 |4 Izoa 9316 |9 {58 |22|222 3F1o

@ = Unknown, includes immature fish; ? = Doubtful first maturity.

Subarea 2

A. Status of the Fisheries

The total catch of 60,336 tons was taken by otter trawlers, 68% by
side trawlers. Best catches were made in the first and second quarters in Div.
2J.

B. Specilal Research Studies

Samples for biological study were obtained from the otter trawl
catches in Div.2J, as follows:
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Sample Depth No No
Nos Date (m) Lengths Aged
1-10 incl. 8-21 Feb 260-400 1,401 575

a. Lengths (Fig. 5). Lengths ranged from the 31 to 85 cm classes,
Mean length was 51.5 cm.

b. Ages (Fig. 5). Age-group VI (1962 year-class) was most important.
Mean age was 6.3 years.

DIVISION 2) (TRAWL)
3| R o 4 i
R .' February - 1968 _
750 %o
200 -
150 | /\
H -
100} AN
// \\\\
50|
~.

0 ’l/ \-—Q-._

: | AS J B S s i 2 Mo e e s e e e mee sy S e P pr——

ma3h33SINNRcESRNRR2IY ZTESSENRREER Ages
Fig. 5. Cod. Subarea 2. Length and age composition in the otter trawl fish-

ery, February 1968.

c. Growth. Growth of figsh sampled in February in Div.2J is shown
below: '

Year-class 1964 1963 1962 1961 1960 1959 1958 1957 1956 1955 1954

Age—-group v v VI VII VIII IX X XI XIT XIII XIV
Length (em) 37.8 43.9 50.1 56.7 6L.4' 67.1 73.1 64.9 69.0 - 73.0
No. fish 10 154 225 113 31 19 12 6 4 -1

d. Stage of maturity (Fig. 6). In February about 60% of the females
are in the resting or recovering stage of maturity with the remainder in the
developing stage. Of the males about 20, 60 and 20% are in the resting or
recovering stage, developing, or spawning stage respectively.
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Bl Spawning

Developing

Resting or recovering

2)

%
100 |

80
60 |
40

100

Months ||

80
60

Otter trawl fishery for cod in Div.2J, 3L and 3IM

in February and March 1968.

Stages of maturity.

Fig. 6.
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e. Age at first maturity.

Div.2J
lst spawn. o7 o7 g.. 3_
Age VI VII VIII e Total 1 VII VIII 4] Total
group
Iv - - — 1 1 -- - 9 9
v - - - 82 82 - - T2 72
VI 3 - - 112 115 - - 110 110
VII | 5 3 - 52 60 2 - s 53
VIII 1 4 - 9 17 4 - 8 14
IxX 1 4 - 3 8 3 3 1 10
X 1 - 1l - 4 6 2 - 8
XI 1 - 1 - 3 2 1 - 3
11 | - 2 - - 3 1 - - 1
X11I - - - - - - - - -
XIV - - 1 - 1. - - - ~
No obser 12 13 3 259 294 18 6 251 280
ved

© ~ Unknown including immature fish; ? - Doubtful first maturity
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Subarea 3

Status of the Fisheries

The Portuguese trawlers and dory. vessels took a total of almost

120,000 tons.

Over 50% was taken in the third quarter and in Div.3L.

30% of the teotal catch was made by the dory vessels (Fig. 1).

Samples for blological study were cbtained from the trawler fleet as

follows:

B.

Special Research Studies

About

Sample Group Depth No. No,
and Nos., Date (m) ‘Lengths Ages
For Div.3L
A (1-3) 26-28 Feb 180 400 200
B (4, 9-14) 1-31 Mar 175-260 650 400
For Div.3M
¢ (5-8) 6-10 Mar 400-410 750 300
and from the dory vessel fleet as follows:
For Div,3L
A 7-31 July 18-55 946 399
B 3-29 Aug 18-37 900 350
C 6-28 Sep 18-37 825 225
a. Lengths. Lengths of trawl-caught cod (Fig. 7) ranged from 46 to
112 cm classes. Mean lengths were A — 54.7 em; B - 50.1 ¢m; and C - 64.8 cm.,
— 4 Yoo
- — 1400
SUBAREA 3 M Lsen
(TRAWL) 1968 s '1 A (aL-n) q200
Yoo . o 1100
200 | __—-l - o
1m0} /\ {400
et \'\ (-1 4100
ool / \ \——-\_\ A B (3L-m) Jm
0 | ——r B UM 4100
o \ Jl | o
50 - \_\-_._ —— B (L 1 a0
|sg _—v—v—r—‘!’""’f‘"r‘r—r*‘r*’rﬂ'—r—*“/_ . TSy —t—T1T Jaoe
1ol / \ oS £ R PN
C (M-
50| I I {100
o VN 1A . — 0
U I TIPS AP+ 4 4SS 5335 S L b L A A - -1

Fig. 7. Cod.

Subarea 3.

e — -,

Length and age composition in trawl fishery, 1968.
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Lengths of line-caught cod (Fig. 8) ranged from 40 teo 132 cm clas-

ses, Mean lengths were A - 70.4 cm; B - 65.9 cm; C - 65.9 cm.
You
SUBAREA 3 {200
™4 (L-vn
e 4 100
(LINE) 1968 Fo 0
°/ Ja. "-
(1] [ 3 1200
100 r---.....-/"'"\.\ S {3L-vin) {100
50 - v /‘ [ Y N -
/- .__..._n\ /._. \. "-.._.‘__". - 1 [}
Sg F—r—f—f h \'__ T T T T ettt 300
e ™~
AL N e @L-vi) {200
o —r—ﬁér—r 0/ \"‘"/ \.\'\,\ LA B B | T“T T T T T T T (IL-1X)
50 - ./ “~ 4100
Ve o (3L-1x)
0 2 T :_h.\:_T‘T =+t T peps—— 0
T T T T T T T = = = = = = = = =
L BT S -H4 S ST S-S b L RE S S - E ETFSCRUREZEAEEE age

Fig. 8. Cod.

b.

Subarea 3.

Ages,

. e e g e e e o=

Length and age composition in line fishery, 1968.

Ages of trawl-caught cod (Fig. 7) ranged from 3 to 16 years

with the V, VI and VII age-groups (1963, 1962 and 1961 year-classes) dominant.
Mean ages were A - 6.2; B - 5.7; C - 6.7 years.

tant in the line-caught cod fishery (Fig. 8).

C - 6.9 years.

C.

Age-group VI and VII followed by V and VIII were the most impor-

Growth.

Year-class and
Age-grpup
1965 {111}
1964 (1V)
1963 (V)
1962 (VI)
1961 (VII)
1960 (VIII)
1959 (IX)
1938 (X}
1957 (XI)
1956 (XII)
1955 (XIII)
1954 (X1vV)
1953 (XV)
1952 (XVI)
195 (XVIIL)
1950 (XVILI)
1949 (XIX)
1948 (XX}
1947 (xXl1)

Avg length (em) of

Trawl-caught cod

Feh
1.0 23.4
42.2 39.9
46.6 44.7
54.5 53.0
62.3 62.7
71.0 7.3
73.0 73.5
78.0 78.6
80.5 80.2
84.2 87.2
89.9 B8.2
$6.0 96.8
82.0 82.0
109.8 104.0
112.0 -
- 109.0

~“No.of

Elsh
(3)
(68)
(231)
(153)
(62)
(18)
(15)
(15}
(7}
(8)
{11)
(13)
(1)
‘3)
()

(1)

E
3

ol
'Cn‘mcuwa
.

Avg length (cm) of
Line-caught cod

b QO ~J wi Sh WA LA B
Oguaamurom

. . s - .
SNMVMW W RG-SO O

r

Sep

4B.4
52.2
59.8
68.1
74.3
78.4
86.1
88.2
91.6
20.8
101.4

106.0

No.of
Eish

(18)
{102)
(247)
(256)
(129)
(73)
(67)
(41
(20}
(11)
(n
(1)
(1)
(1)
(2)

Mean ages were A ~ 7.5; B - 6.9:
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d. Stage of maturity. Figure 6 shows the percentage of male and
female cod in the various stages of maturity in the trawler fishery in Div.3LM
in February and March. Spawning in Div.3L was earlier than in Div.3M.

Figure 4 shows the maturity stages in Div.3L in the line fishery
in July, August and September. Females were mainly in the resting or recover-
ing stage, while males were in the resting or recovering and the developing
stages.

e. Age at first maturity.

Mive 3L (Trawler)

1st '
spawn. (fo (f” g' EZ
Age=
ggzgg, VI VII V;IIY IX 0o 7T Total VI VII VIII (4] ? Toﬁtl

- - - 2 = 2
W - = - - 34 - 34 - - - 34 - 34
v - - ~ =97 =~ 97 - - - 134 ~ 134

Vi o4 - - -6 1 7 1 - - 8 - 82
vii 1 5 - =22 1 2 2 5 - 2 - 33
VIII 2 1 - = 4 - 7 2 3 - 6 = 1
IX - i 1 “ 10 = 12 - - - 2 1 3

X = 3 1 - 6 « 10 - - - 2 3 5
S | - 1 2 - 3 - 1 - 2 - 3
XIr - 1 - = 5 - 6 - - 1 1 - 2
XIII - 3 2 =~ 3 - 8 ) S 1 1 - 3
AV - o - = = 1.1 - 1 - 1 - 2
AV - - - - - - - - - 1 +F - 1l
AVI - - - - 1 - 1 - 1 1 - - 2
AVIZ - - - = = - - - - - = 1 1
ARI - - - - - - - - - 1 - - *
No ob- T 15 4 1 250 3 28 6 1 5 292 5 319

served
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Div.3M (Trawler)

N 9 ¢
AN k: VII VIII e % |Total |VI VII vIIL e Total
group .
v |- - - 38 -] 3 |- - - 12 a2
VI 3 - - 4 - 77 1 - - 60 61
iz |1 1 - 14 - 18 |1 3 - 18 22
virt |2 5 - 10 -] 11 |2 1 - 6 g
x |- 3 - 3 - 6 | 1 5 1 2 9
X |- s - 1 1 7 [ - 1 2 1 15
x| - 1 1 - a |l - 3 1 - 4
11 |- - 1 - - S - - 1
X1 |- 2 - - - 2 | - . - - -
XV |- - - - - A - - 1
No obeer| 16 2 141 1| 66| 5 24 4 99 134
ved

6 = Unknown including imature fish

? « Doubtful first maturity
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M(Line}
&" [

VII VIII @ 7 |Totalj VI VII VIIIIX € 7 |To%al
Iv 7 ( 9 9
v 54 54 48 48
Yi 2 116 18] 1 128 129
ViI 8 3 06 1117 3 6 125 51 139
vizxz 3 6 5T 661 3 15 1l 43 1 63
= 1 1 20 2 73 i 9 2 25 2 39
X 1l 6 6 10 4 T1 1 9 1 6 3 40
T 1 2 8 2| B} 5 61 9 7| 28
puns 3 3 5 3 14 + 4 2 6
XIII 1 1 2 4 1 4 11 T
XIv 3 1 4 1 11 3
Xv i 1
XVl 1l 1
IVII 1 1
XVIII 1 1l 1 1

o .
Observed 14 31 14 385 IG:jLﬂ‘O 9 46 25.3 409 22 | 514
Subarea 4

A. Status of the Fisheries

The Portuguese trawlers took about 7,000 tons {5,000 by side trawlers
and 2,000 by stern trawlers) from Div.4R, Vn during the first, second and third
quarters of the year (Fig. 1 and 2).
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VIII, Romanian Research Report, 1968

by M. Niculescu-Duvaz

Subarea 5

A. Status of the Fisheries

Romanian fishing in the North Atlantic in 1968 took place between 40°-
43°N and 68°-71°W (1 August-23 October) in ICNAF Div.5Z and 5Y.

Generally, herring was the main species fished in the same locations
Nantucket and Georges Bank, as in 1967, using this time, both bottom and pelagic
trawl, night and day.

The quantity caught was 3,463 tons with Clupeidae making up 2,385 tons
(68.97%).

Table 1 shows the species composition of the Romanian catch in 1968.

Table 1. Distribution of catch (tons and percent) by species in the Romanian
fishery in 1968.

Statistics Catch
rou metric tons percent

srotp Specles by total by total
- h gpecles pgroup species group

1 Clupeidae Clupea harengiie 2,135) 61.6
P Pomglobus aestivalis 250) 2,385 7.3 68.9

2 Gadidae Gadus morhua 235) 6.8
Melanogrammus aeglefinus 11) 501 0.4 14.7

Merluccius bilinearis 255) 7.3
3 Scombridae Scomber scombrus 284 284 8.2 8.2
4 Sharks and Rays 212 212 6.1 6.1
5 Other unidentified species 81 81 2.1 2.1
Total 3,463 100.0

The average catch per day was 24.5 tons in 1968 and 23.3 tons in-1967.

This fishing inecrease 1s due to both bottom and pelagic fishing, fish
shoals being followed closely day and night. Pelagic fishing was practised dur-
ing the night with better results.

The decrease in catch of Clupeidae in comparison with the rest of
species (especially blueback herring - Pomolobus cestivalis) is due to the
Romanian fishing vessels arriving late in the area and remaining for a shorter
period than in previous years. Consequently the catches of Pomolobus aeativalis
in the south Nantucket area and the catches of Clupea harengus from the remain-
ing area - Georges Bank and Great South Channel were smaller than in 1967.
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The total Clupeidae catch per day in 1968 averaged 16.9 metric tons
compared with 18.1 metric tons in 1967.

Table 2 shows the quantities of all species caught and landed for the
years 1965-1968.

Table 2.
Catch in metric tons
Landed
Year Fished Frozen for human Processed for indus- Tons/day
consumption trial purposes
1965 3,208 1,612 1,696 34.8
1966 3,533 1,938 1,495 32.7
1967 1,729 1,028 701 23.3
1968 3,463 2,400 1,063 24.5

Compensating for the lower Clupeidae catches in 1968 was the increased
catch of other species and Gadidae, Merluccius bilinearis and Gadus morhua.

B. Special Observations

I. Clupeidae

In 1968, as in previous years (Z.e. 1967), fishing for Clupeidae
yielded better results. This fishing was on Clupea harengus and Pomolobus
aestivalie concentrations, which are distinct for Div.5Z and 5Y; our fishing
vessels were present during this concentration.

a. Atlantic herring, Clupea harengus, was more scattered on Georges
Bank and between Cape Cod and the Gulf of Maine (41°-44°51'N and 65°40'-71°W),
while Pomolobus aestivalis was found south of Nantucket (southern part of Div.
52 and northern part of Subarea 6: 31°-41°N and 69°31'-71°W).

Herring was found in two dense concentrations, one northwest and
east of Georges Bank, at 50-100 m depth, between 67°45'-66°W, north and south
of latitude 42°N, and the other north of Great Channel to near Cape Cod between
41°-42°N and 68°30'-61° W.

These two concentrations in different locations are two different
populations of herring (Clupea harengus):

(a) The herring population on Georges Bank was found, during
August, concentrated for feeding and fattening. The length group was between
23-31 c¢m (3-8 years old). The proportion of the 6-8 year olds (length 26-31 cm)
increased as the spawning period, which was estimated to be between 1 September-
1 October, approached. Food was composed exclusively of Euphausiidae (Meganycti-
phanes norwegica). After 16 August individuals with empty digestive tract and
spawning pigmentation appeared.
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The spawning period for this population, in 1968, began ap-
proximately on 1 September on the northern part of Georges Bank between 41°58'-
42°09'N and 66°58'-67°20'W, and lasted about 24-26 days, at temperatures of 13°-
15°C. The sex ratio was 45% male and 55% female. The 6-7 year old (27-30 cm
in length) were 92.5%, while the younger, 3-5 year olds (under 26 cm in length)
were only 7.5%.

(b) The herring population located north of Great South Channel
represented a herring concentration composed of a smaller percentage (66.8%) of
the 6-8 year olds (27-32 cm in length) than the population on Georges Bank.
But the percentages of younger, 3~5 year olds (21-26 cm in length) fish was
greater - 33.2%. Therefore the average age of the herring population north of
the Great South Channel is less than that of the population located on Georges
Bank. The herring shoals found here could be considered as younger, although
6~8 year olds are dominant in the population. The spawning period begins ear-
lier, on 28-30 August, when individuals with spawning pigmentation and empty
digestive tracts appear. Individuals capable of spawning appear earlier in
September. After 15 September this herring population moves for spawning pur-
poses probably to the Gulf of Maine coast areas,

After 25 August our fishing vessels move to the northwest
of Georges Bank because of herring concentrations there.

For the entire population the ratio between sexes is 50% male
and 507 female. There is a slight increase in the number of males in the catches
before the spawning period {end of August).

b. Blueback herring, Pomolobus aestivalis, was fished in 1968 as in
previous years south of Nantucket, at an average surface temperature varying
between 16°-20°C. The temperatures lower than 16°C resulted in the shoals

scattering. The biggest catches were made at higher temperatures from 1 August
to the beginning of September (Fig. 1).

With the colder September waters the Pomolobus concentrations
broke up and moved to the fresh-water spawning area. At this time the stage (3)
of maturation of the gonads and the food in the stomachs show that Pomolobus
comes Into the area to fatten before moving off to spawn.

Fish 4-6 years of age (19-24 cm in length) were dominant, making
up 80%.



- 92 -

25°C 45 T  Tons/day

20° {440 T
31 —
30.5

15° 1k 30T 27.8

L 25 T
10° 1 rZO T

. 13.5
s°qp 10T )3

[ 5 T

AUGUST 1 3 54 i 7 Lq 11 13 1; 17 19 21 23 25

esssssas Trawling/day

v Water temperature in C° degree

FPig. 1. Variations in catch of Pomolobus aestivalis with temperature between -
9-11 and 18-24 August 1968 in south Nantucket area.

II. Scombridae

The most important mackerel, Scomber scombrus, concentrations were
found during August and September, northwest of Georges Bank, and in September-
October on the northern part of Great South Channel. Mackerel catches were
higher in 1968 than in 1967. The biggest catch was made on Georges Bank on
1 October. Fish 25-32.5 em 1n length were dominant. Sex ratio was 53.1% male
and 46.9% female; gonads were in stage 3 of maturation.

ITI. Gadidae

(a) Cod, Gadus morhua, and (b) haddock, Melanogrammus aeglefinus,
were located on the northern and western part of Georges Bank. Length-class
varied between 35-75 cm for Gadus morhua and 30-60 cm for Melanogramms
aeglefinus. Food of both specles was Ammodytes americanus.
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(c) Silver hake, Merluccius bilinearis, appeared in catches in the
Nantucket area In mote important quantities. Length-class varied between 27-

35 em. Sex ratio was 79.6% female and 20.4% male.

Generally speaking, Gadidae kept their growth rate, as in pre-
vious years; for Gadus morhua length-class was 50-75 cm; for Melanogrammus
aeglefinus, 40-60 cm and for Merluccius bilinearis, 30-35 cm.

IV. Other Fish caught were Pleuronectidae, sharks and rays, with benthonic ones
and Lamma nasus too, and also Etrumius sadina as pelagic species.

C. Environmental Conditions

I. Meteorological cbservations

Air temperatures varied daily between 16.3° and 19.2°C in August on
Georges Bank and Great South Channel, and between 16.8° and 22.3°C on Nantucket.
In September, temperatures varied from 15.5° to 13.7° and up to 20°C on Georges
Bank and Great South Chammel. Due to the cold layer of air and the Labrador
Current, Georges Bank, strongly influenced by the meteorological conditions,
presented a cooler climate with more frequent foggy days and winds than in
southern zones (Nantucket) and the western part of Great South Channel.

Meteorological conditions also influenced the temperature of the sur-
face water layers in these areas. Water was colder, with greater temperature
variations, especially in the northern and northwestern part of Georges Bank.

Rainfall was rare and of short duration., Winds blew from the north-
west, south and southwest, and sometimes from the north and the east, not over
5 on the Beaufort scale, usually 1-3.

There were no hurricanes in August and September.

IT. OQOceanographical observations

Water temperatures were Influenced not only by the atmospheric con-
ditions but also by the cold currents from Labrador, alternating with the warm
ones from the coast and from the south converging at the northern parts of the
area, '

During the period 1 to 8 August on Georges Bank, warm currents pene-~
trated into the eastern parts of the Shelf giving temperatures varying from
16.6° to 19°C. During 7 to 23 September, the surface layer was under the influ-
ence of the cold currents resulting in temperatures on the Shelf lowering to
13° and 14.8°C. Towards the end of September warm water layers again invaded
the Shelf, and temperatures rose in the central and eastern parts to 16°C and
even 17°C (average value).

Beginning in October, cold water was present anew, but average tem-
perature values were 0.2°-3°C greater than in 1967 in the same period, for some
northern and eastern areas of the Shelf where the average temperature was
between 14.2° and 16°C.
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In the Nantucket area, generally characterized by warm waters, the
penetration of cold northern water beginning 22 August (Table 1) made average
temperatures lower (from 18° and 20°C to under 16°C); the consequence was the
dispersion of the Pomolobus aestivalis concentration. This change has also
been noticed in the area between Cape Cod and Georges Bank, Western Great South
Channel, where temperatures dropped to 13. 8° and 15.2°C. After a short time
the warm water returned and temperatures varied again around 18°C near the
surface.

The beginning of October brought for the entire area cold waters
which lowered the temperatures to 16°C and 18°C (2-8 October) and 15°-12° (to
the end of the month).

Table 3 shows the temperatures (°C) the salinity (%.) at different
depths and layers.

Table 3.
August
Day 7 13 17 23 25 26 30
Depth )  71°48'N 41°37'N  41°13'N  40°22'N  41°25'N  41°25'N  41°22'N
(m) 68°12'W  66°56'W  67°58'W  70°21'W  69°24'W  69°24'W  67°12'W
°c %, °C 1, °C Z. °C Y. °C Zo °C %, °C 2o
0 14.4 - 13.0 32.1 16.0 - 16.0 =~ 13.&4 - 11.4 - 13.2 32.0
10 13.0 32.0 12.6 31.8 14.0 - 16.0 - 11.0 30.0 7.2 - 12.0 -~
20 13.0 - 12.231.813.0 - 11.0 - 11.0 - 6.8 31.0 11.3 -
30 12.0 - 12.0 - 13.0 32,0 9.0 32.0 9.0 - 6.8 ~ 11.3 31.8
40 0.0 - 12,0 - 13.0 - 8.6 =~ 7.8 - 6.8 - 10.9 -
50 9.0 - 12,0 - 12.6 - 8.5 - 6.0 - 6.4 - 9.9 -
60 2.0 - 12.0 - 10.3 - 8.5 - - - - - 8.4 -
70 2 - 18.0 - 10.3 - 8.4 - - - - - 8.0 -
September
Day 4 15
Depth & e 41°22'N 40°04'N
(m) 69°22'W 67°12 "W
°C %o °C %o
0 17.7 30.0 14.4 -
10 16.7 - 14.2 -
20 8.5 - 8.4 32.0
30 8.5 - 8.4 -
40 8.3 - 8.4 -
50 6.4 - 6.5 -
60 6.2 - - _
70 - - - -

Analysing the temperatures and salinities one finds an isotherm zone
with greater salinities and variable depths, located between 20-60 m; 20-40 m;
40-60 m; 10-20 m and 20-30 m.
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These depths indicate the level of the cold water penetration, the
mixture of waters with different temperatures and the thermocline positions in
several situations.

Temperature differences between the thermocline and upper layers in
points of contact, had, in 1968, values between 2.4°-8.2°C. The thermocline
was situated sometimes on the upper part of the isothermal layer.

Pelagic species, Clupea harengus and especially Pomolobus aestivalis
and Scomber scombrus remain around the thermocline, some species (herring) in
the cooler stratum while others (Pomolobus and Scomber) are in the warmer ones
and move in connection with the thermocline variations. This is why we consider
as important the scientific research concerning the study of the variations and

their consequences, Z.e. fish concentrations, in order to determine a pelagic
or a bottom fishery.

Concerning water transparency, one established during August and Sep-
tember, a variation in values between 16-14 m. Influencing this matter in 1968
was not only the feeble organism presence, but also the pronounced and frequent
haziness as well as the reduced visibility.

D. Bilological Observations

Preliminary analysis of samples showed a concentration of planktonic
biomass at the limit of Georges Bank shelf, and especially the eastern, western
and southern regions of Nantucket, and therefore the herring has concentrated
during August in these regioms.

Dominant groups were cryophile organism. Euphausiidae and Meganycti-
phanes norwegica formed the herring food; Calanus finmarchicus and Centropages
typicus (Copepodae) formed the principal food for Scomber scombrus. Secondly,
Discopliura sp. and Salpa (Urocordatae) also formed herring food and influenced
its concentration. Pandalus, a decapod crustacean, formed 24-66% of the food
of the Gadidae (Merluccius bilinearis and Urophyeis chuss) food.

Benthic food consisted especially of molluscs.
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IX. Spanish Research Report, 1968

Statistical Information

Twenty-six trawlers and 145 pailr trawlers (these vessels represent
72 gears) operated in the ICNAF area during the year 1968. Total tonnage
of these vessels was 93,100 tons; 4,856 fishermen make up the crews.
Total catch was 341,316.9 m tons, of which 96% was cod, 3% haddock, and 1%
other species (white hake and pollock).
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Table 1. Statistical ICNAF, 1968.
1.967 1.968
PAIR PAIR
TRAWLERS TRAWLERS TOTAL TRAWLERS TRAWLERS TOTAL
1A ' - 30,~ 30,
1B 110 145 255 - 8. 466 9 B.466,9
1¢ 151 1.940 2.091 175,5 2, 824 2 2.999,7
1D 500 4.986 5.486 - 9.23 9.276 ]
1B 376 2.605 2.981 21, 784,5 805, 5
1t F - - - - 144~ 144:-
TOTAL SUB.1 1.137 9.676 10,813 196,5 21.525,9 | 21.722,4
2 G - - -— - - -
2H 779 - 179 - - -
2J 36,036 142 | 36,178 32.574,6 278,4 | 32,853,
JK 9,498 86 9.584 13,155,1 465 4= 13,820,
3L 34,265 26,142 60,407 45.652,2 39,904,2 | 85.556,
iM 2,437 664 3L10 4.041,- 3,6 4,044,
I N 9,307 41,962 51.269 518,1 36.064,8 36,582,
30 188 28,828 | 29,016 181,5| 34.731,9 34,913,
iPn 2,480 3 2.513 1.916,3 3gg.7 2,222,
3 Ps 748 21,085 21,833 1,008, 27.408,3 28.416.6
TOTAL SUB,} 58,923 118,800 | 177,723 66.672,9 138.883.5 205,556, 4
4T 370 464 83 g 128 1 141,
4 Vn 1.460 1.366 2,82 787, 2.124,9 2.912,17
4 Va 87 20.363 20. 450 109,8 40,039,8 40,149, 6
4% - 17.444 | 17.444 - 14.182,2 | 14,182,2
4 X - 2.614 2.614 - 2.997,9 2.997,9
TOTAL SUB, 4 5.741 42,251 47.992 3,181,8 | 59.981,1 63,162,9
} 5 Ze - 16,251 16,251 - 17.713,2 | 17.713,3
5 Zw - - - - 303,- 303 4=
TOTAL SUB, 5 - 16.251 16,251 18,016,2 18,016,24
TOTAL GENERAL 102,616 187,120 | 289,736 102,625,8 | 238,605,1 341.310,3
e 1] = - - » -




- 9§ -

‘s1ed8 Taral 7/ ATuo juasaadaa Loyl ,sisTmaeal ired, 21v sTas8s9A 983yl sy (])
¢ = 103083 UOT8I9AnOY polTddy

6°0TE IYE 1°689°8€T 8°629°201 s9YY18) TEIOL
6°€E81 AN | °11¢€ y207T0d
6°TT1 1°LL 8 v ajey a3TyM
£°681°01 9°986°6 L°00Z Y20pPPEH
8°6L1°62€ 6°00T°£L2C 6°8L0°C01 poo
89YIIBD

L 129°002 198°821 L 708 TL sanoy Tme1l 3o "ON
HLG°ES 6€1°0¢E S M ¥4 83198 Jo ‘ON
069°LT 929°Z1 %790°S psyst3y s4ep jo ‘oN
9LZ°12 806°S1 g89.°c  spunoaBd uo sdep jo "oy
968y goy‘E gl maln
001°€6 556°86S SHT*HE ‘g*y ‘suog
141 (1) sv1 T4 §T28S9A JO Iaquny
sSTe30]% SI9TMARI] IT®B4 SIDTMARL], I9310 g1daduo)

8961 ‘AVNOI TEOIISTIRIS 7 3TqE]



- 99 -

X. USSR Research Report, 1968
by K.G. Konstantinov and A.S. Noskov

The total Soviet catch in the ICNAF Convention Area in 1968 was
741,300 tons (Table 1), that is 165,299 tons more than in 1967.

The increase of the total catch was mainly due to growth in catches
of cod from 167,987 tons in 1967 to 245,956 tons in 1968, of mackerel from
11,969 tons in 1967 to 43,522 tons in 1968, of grenadier from 15,902 tons in
1967 to 26,812 in 1968, of flounders from 61,117 tons in 1967 to 99,144 tons
in 1968 and of some other species.

Catches of silver hake decreased considerably from 72,460 tons in
1967 up to 47,299 tons in 1968, and those of haddock - from 8,386 tons in
1967 to 3,159 tons in 1968.

Subarea 1

A. Status of the Figheries

One commercial BMRT in March-June and one fish finding trawler in
January-February were working. Their total catch made 2,309 tons, mainly
of cod.

B, Special Research Studies

I. Envirommental Studies

The fish finding trawler Vngbggad worked partially ghe standard
hydrographic section 8-A lying between 59 24'N, 44 924'w and 58°09'N, 46°55'W.
That part of the hydrographic section characterizes the Atlantic component
of the Weet Greenland Current. The water temperature in the 0-50 m layer
was 4.28° C, in the 0-200 m layer - 4. 29° C, 50-200 m - 4, 30°C and in the 200-
500 m layer 4.37 °c. Comparing the data with those of 1964, it is possible

to note that in January 1968, the water temperatures in the 0-50m, 50-200 m,
0~200 m layers were lhrigher by 1°¢c, 0.40° c, 0. 63°C, and in the 200- 500 m 1ayer
practically the same as iIn January 1964.

II. Biological Studies

1. Ceod

a. Age Composition. As is evident from Table 2 that the 1962
and 1963 year-classes prevailed in number in Div.1C and 1D; 1961, 1962 and
1963 year-classes prevailed in number in Div.1E, the 1960 year-class was
particularly rich. The 1962 and 1963 year-classes are apparently average in
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strength; the rich 1960 and 1961 year-classes decreased greatly in their
abundance due to the intensive fishery and natural mortality.

From January to April, the relative number of the young specimens
increased in Div.1C and 1D. This was because the mature cod left the fishing
grounds for spawning.

In April, a series of trawl hauls was made with the mid-water trawl
in the Holsteinborg area and in June in the Frederikshaab area.

The age-size composition in cod catches was the same as in bottom
trawl catches (immature — at the Holsteinborg area, mature, post-spawned -
at Frederikshaab Bank).

In comparison with 1967, the total fish catch by the USSR trawl
fleet was three times greater, mainly due to a successful cod fishery in
Div.2J in the first half of the year. The average catch per hour trawling
increased considerably from 2.05 to 3 m tons.

Subarea 2

A. Status of the Fisheries

The annual catch is given in Table 3.

Table 3. Annual catch and catch per hour trawling (in tons)

Total catch by trawler (all types) Average
Divi- Gren— Red-1 Floun¥ Hall- catgsRﬁour
sion Cod adier fish ders but Others Total of T

trawling

26 7,557 1,439 175 20 657 340 10,188 2.67
2H 13,301 682 457 189 471 452 15,552 3.3¢9
2J 83,478 432 2,454 1,852]1,493 3,109 92,818 3.54
Total: 104,336 2,553 3,086) 2,061]2,621 3,901 {118,558 3.48

B. Special Research Studies

I. Environmental Studies

In November-December, the fish finding vessel Neptun madg a hydro-
1o§ical sectiog 8-A alogg Hamilton Inlet Bank (between stations 537 40'N,
55 44'W and 54 50'N, 53°32'W). Data on water temperature for different
years by November 1 are shown in Table 4.
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Table 4. Average water temperature (°C) along Section 8A (Hamilton Inlet Bank)
by 1 November.

Average
Depth long- Ancmaly
(m) 1958 1962 1964 1965 1966 1967 1968 term 1968
mean
0-50 1.28 1.58 0.98 1.30 2.41 2.00 2.29 1.69 0.60
50-200 0.59 1.34 "-0.18 1.06 1.44 0.89 -0.18 0.71 -0.89
0-200 0.79 1.49 ¢.17 1.13 1.72 1.19 0.50 1.00 -0.50
200-500 - 1.70 _0.98 - 2.47 0.95 0.31 1.28 -0.97

These data show that the water temperature to 1 November was, in
1968, much lower than the long-term mean for all layers (except the surface
layer). This was due to a higher intensity of the cold component of the
Labrador Current.

To the end of December 1968 and in January 1969, near-bottom waters
with temperature below 2°C were spread more easterly than in the same months
in 1963-1964 and 1966-1967. The water temperature in winter 1968-1969 was
almost the same as in 1964-1967. Apparently, the water temperature in 1969
will be much below the norm, as it was in 1965.

A more detailed description of hydrographic conditions in Subarea 2
is given by Burmakin in ICNAF Redbook 1969, Pt.IIIL.

II. Biological Studies

1. Cod

a. Age composition. Table 5 shows the age composition of cod in
USSR trawl catches for a series of yvears in April-May in southern Labrador. In
April-May, cod of all commercial ages are found in the southern Labrador area:
the mature, migrating to the south after the spawning period and immature spent
the winter on the Continental Slope. As seen from the table, the individuals
of 1961, 1962 and 1963 year-classes prevailed in number in the 1968 commercial
stock of Labrador cod. The strength of the year-classes mentioned is somewhat
higher than the average level; that is also confirmed by the data on the count-
ing of young cod (Table 7). Labrador cod at the age of 2+ and 3+ are keeping
in Div.3K; they were brought there earlier with the current from the northern
spawning areas. Table 7 shows that the 1961, 1962 and 1963 year-classes were
abundant. The recruitment to the commercial size cod stock by the grown fish
of the above-mentioned year-classes increased the density of cod concentrations
exploited by the trawl fleet in the first half of 1968. Besides that, the
decrease in temperature of the water column favoured mass cod distribution to
the south, that also helped the operations of trawl fleet.

A pradual change of the age composition of the Labrador cod
in the first years of the intensive trawl fishery is shown in Table 5 - the
relative numbers of cod 10 years and older became scarcer. Then, towards the
middle of the current ten-year period, a mobile equilibrium between the stock
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Subarea 4

A. Status of the Fisheries

1. Silver hake

In 1968, catches of silver hake remained at a low level due to their
low abundance, though in comparison with 1967 they increased slightly (Table 8).

Table 8. USSR silver hake catches (tons) in Subarea 4, 1962-1968.

Years 1962 1963 1964 1965 1966 1967 1968
Catches 8,825 123,023 81,147 49,987 10,323 2,476 3,441

Silver hake were taken as a by-catch. Only in certain periods digd
the BMRT catches consist mainly of silver hake. Thus, in May silver hake on
the average made up 60% of BMRT catches taken on the slopes of the shelf in the
area of the Emerald Bank at depths of 75-250 m. The catch of all species per
hour trawling was at this time 2.2 tons. In October, November and December,
when the greatest half of the USSR annual catch was takem, silver hake was
always observed on the slope off Emerald Bank and on Sable Island to make up
from 10%Z to 30% of the catch.

The analysis of the size composition of silver hake in catches in
September and October showed that the length of the fish caught ranged between
18 ¢m and 65 cm; the bulk of catches were individuals from 24 cm to 31 cm in
length (80%), the mean length was 27.9 cm.

I1. Haddock

In 1968, the total catch of haddock was 589 tons (Table 9). Haddock
was taken as a by-catch. A sharp decrease in haddock catches beginning from
1967 may be due to the vessels not being able to find the dense concentrations
which provide the basis for good catches. The results of control trawlings
suggest that there were few good haddock year—classes after 1963. Therefore,
an increase in commercial stocks and hence in catches is not expected in the
nearest future.

Table 9. USSR catches of haddock (tons) in Subarea 4, 1962-1968.

Years 1962 1963 1964 1965 1966 1967 1968
Catches 2,567 3,701 5,499 45,458 20,566 753 589

Because only single individuals of haddock were observed in catches,
samples for size and age composition were not taken from the commercial catches.

III. Argentine

In 1968, the argentine catch continued to decline (Table 10), and was
only 1,589 tons. The decrease can be explained by the fact that this species
was not specially fished by trawlers, as thelr concentrations were not stable
and usually they were found on slope areas with snaggy ground.
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Table 10. USSR catches of argentine (tons) in Subarea 4, 1963-1968.

Years 1963 1964 1965 1966 1967 1968
Catches 8,127 4,923 5,611 14,983 4,191 1,589

The argentine catch was taken mainly in May, October and December.
In May the argentine were caught simultaneously with other species on the south-
eastern slopes of Browns Bank at 120-300 m, off Sable Island at 120-200 m and
Emerald Bank, at 100-250 .m. In October and December, they were caught by BMRT
on the southwestern slopes of Browns Bank at 160-240 m, and the catch per hour
trawling averaged 3.7 tons without a by-catch of other fish species. The length
of argentine from commercial catches fluctuated within the range 20 cm-43 cm.
The mean length from catches taken in the area of Browns Bank was 27.3 cm in
May, 30.0 cm in September, 30.3 cm in October and 30.8 cm in November., The
mean length of argentine from catches off Sable Island was 25.0-23.3 cm. In
future, with the intensification of the argentine fishery, catches may be
increased as the stocks are only slightly exploited.

IV. Flounders

Up to 1965, the proportion of flounders in the total catches of the
USSR was very insignificant. In 1965 their catches increased to 8,324 tons, in
1966 to 13,817 tons and in 1967 they dropped up to 324 tons. In 1968 they again
increased sharply to 29,842 tons which was the peak for all the fishery period
by the USSR (Table 11).

Table 11. USSR catches of flounders (tons) in Subarea 4, 1962-1968.

“Years 1962 1963 1964 1965 1966 1967 1968
Catches 671 586 113 8,324 13,817 324 29,842

The fluctuations of the flounder catches in the above-mentioned years
depended mainly on the intensity of the fishery, which in its turn was directly
connected with the fishing conditions in different areas of the Northwest
Atlantice. Thus, when conditions for the silver hake fishery worsened, the
vessels began fishing for other speciles and, particularly, for flounders. Ran-
dom analyses showed that American plaice (Hippoglosgoides platessoides) and
yellowtail flounder (Limanda ferruginea) prevailed in the catches.

V. Mackerel

Up to 1968, mackerel were very scarce in the USSR catches; they did
not exceed 1,200 tons and only in 1968 did the catch reach 9,412 tons. The in-
crease is due to their commercial concentrations, which in turn is possibly
connected with the increased stocks. The same picture was observed in Subarea
5 and ICNAF Statistical Area 6. Mackerel were fished mainly as a by-catch in
Div.4W from April to December. In October-December the catch met the demand.
It should be noted that mackerel were not observed in catches taken in the late
autumm and winter of recent years,
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B. Special Investigations

I. Environmental Studies

In 1968, four hydrographic surveys were completed as previously
(scheme of standard sections was given in the USSR Research Report, 1967, ICNAF
Redbook 1968, Pt.II, p.121). In winter, observations at standard sections were
made from 13 to 23 January, in spring from 2 to 9 May, in summer from 2 to 8
August, in autumn from 9 to 14 October. The water temperature was measured with
deep water thermometers and the salinity was determined at each station at the
standard depths. The results of surveys showed that the heat content in the
water masses appeared to be higher in 1968 than in 1967 in all seasons. Such
rise of the temperature may be connected with an intensive inflow of the Gulf
Stream waters. This 1s presented in more detail by Sigaev in ICNAF Redbook
1969, Pt.III,

IT. Biological Studies

1. Silver hake. Studies on the age composition of silver hake
catches taken in Div.4W showed that 3-, 4- and 5-year old specimens prevailed
there in May and June, but 2- and 3-year-olds in September-October (Table 12).

Table 12. Age composition (%) of silver hake catches in Div.4W, 1968.

Months Age

1 2 3 4 5 3 7 8 9 | Total
May - — 14.9 56.3 20.3 7.7 0.8 = 100.0
June - 0.9 28.4 38.5 24.5 7.5 0.2 - 100.0
September)| o 9 354 52,4 9.9 2.4 0.8 1.0 0.2 100.0
October )

A great dominance of 2- and 3-year~olds in autumn 1968 shows the en-
trance into the fishery of the 1965 and 1966 year-classes, whose abundance was
somewhat higher in comparison with those providing the 1964 recruitment. But,
there is no data confirming the increase of silver hake stocks to the 1963-
1965 level,

2. Haddock. To study the age composition in July and August, six
samples including 586 individuals were taken from the catches of herring trawls
of fish finding trawler. Haddock was represented in these samples by the
individuals from 1 to 10 years old. One-year-olds, 2-year—olds, 5- and 6-year-
olds prevailed there. Thus, the first age-group comprised 12.5%, the second
one - 19.1%, the third - 8.2%, the fourth - 7.2%, the fifth - 19.9%, the sixth
- 21.8%, the seventh - 5.6%, the eighth - 3.5%, the ninth - 1.8% and the tenth
age group - 0.1% of the sample.

3. Study of the stocks and distribution of bottom fish. In July and
August, SRTM-815 Blesk conducted a trawl survey to study the distribution and
stocks of the main commercial and mass fish species in the area of Nova Scotia
Shelf. Hauls were made by herring trawl, 27.1 m at a speed of 3.5 knots for
half an hour. Thus, an attempt was made to determine the absolute stock of the
American plaice, yellowtail flounder, skates and silver hake. A great number
of the young 1967 year-class of silver hake was found there.
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Subarea 5

A. Status of the Fisheries

I. Silver hake

In 1968, catches of silver hake began to decline (Table 13). The de-
crease can be explained as a decrease In theilr commercial concentrations on
Georges Bank, especially in summer. In 1968 a special silver hake fishery was
no longer carried out on the southern slopes of Georges Bank during the summer,
while it was successful up to 1966. The smaller silver hake concentrations
were due to the decrease in thelr stocks.

Table 13. USSR catches of silver hake (tons) in Subarea 5, 1962-1968,

Years 1962 1963 1964 1965 1966 1967 1968
Catches 41,900 107,357 167,308 281,431 121,373 69,984 47,299

The decrease in stocks may be explained by the entry into the fishery
of comparatively few concentrations.

From January to April, the BMRT-type vessels took silver hake together
with red hake on the slopes of the shelf in Div.5Zw near Black and Veitch Can~
yons at 120-350 m. The catches averaged 60Z silver hake, and the remainder was
red hake (30%) and other fish (10%). 1In May, silver hake moved to the shallow
waters and were caught together with other species on the Nantucket Bank, north-
western and south-western slopes of Georges Bank. The silver hake catch was
greatest in August. In the immediate future silver hake catches will remain at
a low level due to the continuing trend for their stocks to decrease.

IT. Haddock

In 1968, haddock catches were only 3,159 tons, which was much less
than the peak catches in 1965 and 1966 (Table 14).

Table 14. USSR catches of haddock (tons) in Subarea 5, 1962-1968.

Years 1962 1963 1964 1965 1966 1967 1968
Catches 1,134 2,361 5,483 81,882 48,409 2,316 3,159

The decrease in haddock catches may be explained as a decrease in
thelr concentrations, which, in turn, are caused by the diminishing abundance
of the rich 1962 and 1963 year-classes and by the entry into the fishery of the
poor 1964 and 1965 year-classes. In 1969 and 1970, haddock catches will ap-
parently remain at a low level.

III. Red hake
In 1968, red hake catches increased slightly. In January, March and

August, red hake were fished very successfully together with silver hake on the
Shelf slopes in Div.5Zw and in October in the Nantucket shallow waters. In
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winter, red hake catches were represented by the specimens from 22 cm to 56 cm
in length (5Z2w), with three from 28 em to 37 cm (mean length - 33.3 cm) pre-
dominating.

The results of counting the abundance of red hake in the autumm of
1968 by means of control trawlings were the same as in 1967. Therefore, it
may be supposed that in 1969, the catches will remain at a low level as in 1968.

IV. Herring

In 1968, herring catches from Subarea 5 increased to 126,965 tons in
comparison with 123,572 tons caught in 1967 (Table 15).
Table 15. USSR catches of herring (tons) in Subarea 5, 1962-1968.

Years 1962 1963 1964 1965 1966 1967 1968
Catches 151,144 97,329 130,723 36,349 117,346 123,572 126,965

A slight increase in total catch of herring was accompanied by a de-
crease In catch-per—unit effort. Thus, the average catches per day by SRT and
SRT-R dropped from 8.2 tons in 1967 to 6.5 tons in 1968. The total herring
catch for the vessels of this type was 749,000 tons in 1968. Herring catch was
conducted from March to December. The greatest catches were in May, July, Aug-
ust and September.

In spring, herring was caught in the western part of Subarea 5; in
summer - on the southwestern, eastern and northwestern parts of Georges Bank,
in September and October - in northern and northwestern areas of the Bank, in
December - in the areas of the Nantucket Bank. In general, herring taken from
catches were from 28 cm to 33 em in length. The mean body length changed from
27 cm to 32 cm according to the month and the area.

In the next two years, a decrease in herring stocks is not expected;
therefore the catches will remain at the 1968 level and, possibly, below it, if
the effort is equal.

V. Mackerel

Up to 1967, mackerel were caught in small numbers (Table 16). In
1967, their catches reached 11,907 tons, and in 1968 increased to 33,961 tons.

Table 16. USSR catches of mackerel (tons) in Subarea 5, 1963-1968.

Years 1962 1963 1964 1965 1966 1967 1968
Catches - 869 533 2,460 5,446 11,407 33,961

The growth in mackerel catches may be explained, first, by a consider-
able increase in commercial concentrations as well as by a greater commercial
effort. Because of the decrease in concentration of other fish species, ves-
sels had to fish mackerel.
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Mackerel taken from the commercial catches were from 27 to 35 cm long.
The mean length changed according to the month and area from 26.5 ¢m to 33.7 cm.,
The mackerel stocks are at a relatively high level, and, apparently, in 1969
thelr catches can be higher than the 1968 level.

B. Special Investigations

I. Environmental Studies

1. Oceanography. Throughout 1968, four standard seasonal hydrolog-
ical surveys were made in Subarea 5: 13-23 January; 2-9 May; 2-18 August; 9-19
October. At each station at the standard depths, 0, 10, 20, 30, 50, 75, 100,
150, 200, 300, 400, 500 m, temperature was measured by deep-water thermometers
and the salinity was determined. In addition, from 1 to 6 July and from 19 to
24 July, bathythermograph surveys were completed on southern Georges
Bank and from 8 to 10 September and from 6 to 9 October on the northern part of
the Bank. Plankton and ichthyoplankton samples were collected at the same time.
Data from the surveys show the intensification of inflow of Gulf Stream waters
in 1968 onto the southern and southeastern slopes of Georges Bank. In the win-
ter of 1968, in East Channel, the temperature of the 100 m-bottom layer was
0.5°C-1.0°C higher than in 1967. In May and July, the advection of warm waters
from the south onto the bank was observed up to a depth of 60-70 m.

In May, an intensive inflow of warm water to the East Channel was ob-
served and from August to October the advection of warm water continued. 1In
October, this inflow through the Eastern Channel intensified and the warm waters
filled not only the deeps lying to the north of the bank, but also the areas
outside of them. In August, bottom temperatures in the East Channel ranged
from 8°C to 9.3°C and in October - from 8°C to 10°C. Thus, in 1968, the heat
content of the water masses off Georges Bank was almost the same as in 1962-1963
and higher than in 1967.

2. Zooplankton. In 1968, during the seasonal hydrological surveys
the collection of zooplankton samples was made with a Dzeddy net in Subarea 5.
Zooplankton samples were collected during microsurveys of silver hake and her-
ring spawning areas. In September, plankton was collected with plankton sam-
plers to study the catchability of these gears under the different collecting
conditions provided by the USSR Blesk with the US Albatross IV and the Canadian
Theta. '

3. Ichthyoplankton. In 1968, the collection of ichthyoplankton sam-
ples was continued in the silver hake and red hake spawning areas and the pro-
cessing of samples collected in 1965 was completed. Analysis of the 1965 data
showed that in the second half of June, in the beginning both of July and August
the greatest number of silver hake eggs was found on the southern slopes of
Georges Bank (from 115 to 1,450 specimens/m?). In July, the egg number was less
than in June and August. The maximum number of silver hake larvae was sampled
on southwestern Georges Bank. It should be taken into account that larvae were
larger there than on the southern slopes; this fact suggests that the eggs and
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larvae were drifting in a southwesterly direction along the southern slopes of
Goorges Bank.

The abundance of red hake eggs and larvae in samples from the catches
increased on the southern slopes of Georges Bank from July to early in August
showing that the peak of red hake spawning was in the beginning of August. Red
hake and silver hake larvae were drifting in a southwestern direction. The
analysis of the intestinal content of silver hake larvae showed that they fed
on nauplii and on different Copepoda stages.

II. Biological Studies

1. Silver hake

a. Age determination. From March to September 1968, 28 samples
of silver hake were taken from the catches to determine the age compositiom.
The age of 2,262 specimens was determined from otoliths. As seen from Table 17,
the 3-, 4- and 5-year-olds prevalled in the catches, and the proportion of 3-
year-old specimens decreased from 56.4% in March to 28.7% in September. But the
S-year-olds increased from 3.2% in March to 15.5% in September.

Table 17. Age composition (%) of silver hake catches in Div.5Z. March-September
September 1968.

Age
Months 12 3 Z 5 6.7 8 9 I Total
March - 8.9 56.4 30.7 3.2 0.4 0.3 0.1 + 100.0
June - 0.3 37.6 45.¢C 14.2 2.2 0.4 0.2 0.1 100.0
August 2.6 1.6 27.6 37.3 20.5 4.9 2.4 2.2 0.9 ] 100.0
September{ 4.7 2.9 28.7 25.2 23.9 10.0 2.6 1.3 0.7 | 100.0
Average 1.8 3.4 37.6 34.6 15.5 4.4 1.4 0.9 0.4 | 100.0

The size composition changed correspondingly to the age com-
position. Thus, in March, the mean length of silver hake was 27.3 cm, in June
- 30.4 cm, in August - 33.7 cm and in September - 33.9 cm,

b. Population studies. Studies of serum and erythrocyte antigens
of blood of silver hake from the areas-of the Sable Island, Georges Bank and the
Middle Atlantic States were continued to determine both the intraspecific bio-
logical groups of hake and the amount of their mixing at the autumn-winter
period. A complex of the immunoserological methods (electrophoresis in agar
gel, immunoelectrophoresis, reaction of precipitation in gel and hemoagglutina-
tion) were used.

A comparative analysis of the silver hake specific blood anti-
gens found helped to distinguish three populations: the first one in the Sable
Island area, the second on Georges Bank and the third population along the
Middle Atlantic States. The populations of the last two areas can be observed
in the mixed stocks during autumn and winter. It was also found that the anti-
gen components of silver hake blood serum fluctuated slightly by sex, size and
age during the auvtumn—-winter period.
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In addition, during this period, based on the data obtained,
a preliminary determination of the quantity percentage of two silver hake popu-
lations found in mixed concentrations was made. It appeared that the silver
hake population of the Middle Atlantic States observed in the Georges Bank area
made about 14%, and silver hake population of Georges Bank inhabiting the area
of Middle Atlantic States about 35%.

c. Studies on the feeding of silver hake. In 196B, the data on
silver hake feeding were treated (they were collected in Div.4W, 4X, 5Z and 6A
in 1965-1967).

The analysis of intestinal content was made for 42,515 speci-
mens. Food was found in 16,597 intestines (39.1%). The species composition of
organisms serving as a basis for silver hake feeding was determined. Fifty-
seven species of invertebrates and fishes were included into the list of the
organisms, 73.7% of them were represented by typical planktonic and bathypelagic
species. OSome peculiarities in feeding of silver hake of different size groups
were discovered. Thus, the immature hake (less than 30 cm in length) fed mainly
on Euphausiidae. But, with growth the proportion of fish in their feeding
increases. The specimens from 35 cm to 40 cm long fed mostly on fish (frequency
from 42% to 96%Z). Females more than 40 cm long fed exclusively on fish. Some
differences were found in the intensity of feeding by areas and seasons.

While studying the daily regime of food consumption two peaks,
one at 1000-1200 hrs and the other at 0200-0400 hrs, were observed for feeding
of silver hake inhabiting the southern slopes of Georges Bank, the Shelf slopes
of the Nantucket area 1In March and April. But early in May, three peaks, one
at 0700-0800 hrs, another at 1400-1500 hrs and another at 0400-0500 hrs, were
found in feeding of silver hake inhabiting the slopes of the Nova Scotia Shelf.

2. Haddock. In June, July and August 1968, otoliths were taken from
298, 100 and 200 haddock specimens respectively. The results of age determina-
tion showed that the bulk of the research vessels catches took haddock at 4, 5
and 6 years of age. It is possible to assume, that, in most cases, commercial
haddock catches were also represented by 4—, 5- and 6-year-old fish at that
time, because the fish finding vessels made control haulings in the fishery
areas and used analogous trawls.

Table 18. Age composition (%) of haddock in the catches of fish finding traw-
lers on Georges Bank, 1968.

Age
Months 3 4 5 6 7 8 g Total
June 5.6 24.2 16.7 29.5 . 12.3 10.7 1.0 100.0
July 5.0 26.0 55.0 13.0 1.0 - - 100.0
August - 25.5 35.0 37.5 2.0 - - __100.0

3. Red hake. 1In 1968, the study of stock locality, age-size composi-
tion and growth rate of red hake was continued.
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Statistically reliable differences in the otolith weight of fish of
the same length and sex were observed for red hake from the southeastern and
southern slopes of Georges Bank. Such differences were not observed for the
red hake inhabiting the area from Cape Cod to Hudson Canyon or the area lying
to southwest of Hudson Canyon. But, it is necessary to conduct further such
investigations to obtain final conclusions.

Age of the red hake inhabiting the southeastern slopes of Georges
Bank was mainly 4 to 5 years old (27.4% and 22.57% correspondingly).

Three- to 5-year-old fish prevailed on southern slopes of Georges
Bank and in the area from Cape Cod to Hudson Canyon. These age groups comprised
about 70% of the catches.

In comparison with previous years (1965-1966), "ageing'" of red hake
was observed in the main areas of the fishery, so the mean age increased by
one year. ''Ageing" may be apparently explained by the fact that recruitment
to the commercial stock was from poor year-classes during the past few years.

No great changes were observed in the size composition of this
species in comparison with the previous years; that cannot be sald about the
age composition.

The analysis of length and age data showed that in 1968 the growth
rate of red hake was slightly slower than the rate in previous years,

4, Herring

a. Studies of age composition. From March to September 1968,
the herring samples were systematically taken from commercial catches to study
the age composition. Age determination was made by otoliths in 38 samples for
3,504 herring specimens. Thus, it was established that in March-September 1968,
the age composition averaged for the first age-group - 0.1%, the second - 0.5%,
the third - 5.3%, the fourth - B8.0%, the fifth -~ 20.1%, the sixth - 22.5%, the
seventh - 37.3%, the eighth - 6.1%7 and the ninth - 0.1%.

Thus, in 1968, the bulk of catches were of herring of 5, 6
and 7 years of age, Z.e. the 1961, 1962 and 1963 year-classes.

The 1961 year-class was average In abundance. In 1968 it de-
creased considerably in abundance due to natural and fishing mortalities. The
1962 and 1963 year-classes and the next ones may be related to relatively poor
year-classes. The rich 1960 year-class has dropped out of fishery, comprising
only 6.1% at the age of eight years. Thus, in 1969, the herring stocks will,
on the whole, include peor year-classes which undoubtedly will influence the
effectiveness of the fishery in 1969 and 1970.

b. Estimation of the spawning population from the number of eggs
deposited. Egg counts on the spawning grounds in the northern part of Georges
Bank showed that eggs were deposited over an area of 5.7 km?, the stock of the
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spawning population was 130 thousand tons. However, some spawning grounds were
not taken into account. By preliminary assessment, they made not more than
1 km?.

Thus, in 1968, the spawning stock of herring on the northern
part of Georges Bank comprised about 150 thousand tons which was considerably
below the 1964-1965 level,

C. Popuiation studies. In August-September 1968, the immunosero-
logical blood studies from 1,200 specimens were conducted on spawning concentra-
tions of herring in the northern part of Georges Bank.

Three phenotypes (three blood groups, Z.e. A, A2 and A ) were
found by the erythrocyte antigens. These phenotypes made the %hree-allelgc
system of blood groups named A - system.

It is supposed that the antigens "A" and "C" (described by
Sindermann) are identical.

Surveys conducted on the spawning grounds show that two groups
of herring are present, one of them is characterized by the absence of pheno-
type A .

o
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XI. United Kingdom Research Report, 1968

by D.J.Garrod and B.B.Parrish

Subareas 1-5

A. Status of the Fisheries

Improved prospects for fishing in the northeast Atlantic led to a
substantial redeployment of the UK fleet in the second half of the year, with
a consequent decrease in fishing effort and nominal catches from northwest
Atlantic grounds. Hitherto the fleet fishing in the ICNAF area has comprised
wetfish side trawlers, stern freezer and factory trawlers. 1In 1968 fishing
was reatricted to the first two categories, and fishing by side trawlers fell
to negligible proportions (13 trips compared with 71 in 1968). Fishing by
freezer trawlers fell to 60% and the total fishing effort by side and stern
trawlers combined was reduced to 55% of the 1967 level.

However, the diversion of UK effort has taken place mainly since the
summer when catch rates for cod in the northwest Atlantic are tending toward
a seasonally low level and, as a result, the average catch-per-unit-effort in
1968 was slightly higher than in 1967, Consequently the 407 fall in nominal
catches of cod (76,500 tons in 1967 to 46,000 tons in 1968) was slightly less
than the proportional reduction in fishing effort.

The changed distribution of fishing had greatest effect on UK fish-
eries at West Greenland and Newfoundland which were both reduced by about one
half. However, at Greenland the catch-per-unit-effort increased slightly in
Div.1C and 1D and there were a number of outstanding voyages to Div.1F, At
Newfoundland and Labrador the catch-per-unit-effort also Increased slightly.
Fishing in Div.3K was particularly successful early in the year but in gemeral
the improvements reflect seasonal change in the distribution of fishing, which
in all areas tended to concentrate in the early part of the year when catch
rates are highest, rather than te a real improvement in stock abundance. No
fishing took place in Subareas 4, 5 or 6.

Routine length and age sampling of commercial landings has continued
but no research or charter trips were carried out in the ICNAF area in 1968,

Inspection of the length compositions shows that at West Greenland
the average length of cod caught in Div.1D and 1E was slightly lower than in
1967, but in Div, 1F the proportion of cod longer than 60 ¢m increased
conslderably. At Newfoundland also, the proportion of small cod increased,
particularly in Div,3L where 75% of cod landed measured less than 50 cm.

These may be associated with recruitment of the 1964 year-class to the fishery.
There was no change in the length composition of UK landings from Labrador.
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B. Special Research Studies

I. Environmental Studies

Plankton studiles

The survey with Continuous Plankton Recorders, operated from the
Oceanographic Laboratory, Edinburgh, was continued in 1968 on the same basis
as previous years in the ICNAF area, It was financed by the UK Natural
Environment Research Council and by the Department of the United States Navy
through contract F61052-67-C0091 between the Scottish Marine Biological
Assoclation and the Office of Naval Research, Department of the U.S. Navy.

Recorders, sampling at a depth of 10 m, were towed at monthly
intervals along standard routes by US Coast Guard cutters and merchant ships
from Denmark, Iceland and the United Kingdom, During 1968, there were 1,954
miles of sampling in Subarea 1, 3,460 in Subarea 2, 14,630 in Subarea 3,

4,651 in Subarea 4 and 982 in Subarea 5, making a total of 25,677 miles in the
ICNAF area. This sampling forms part of the laboratory's standard survey of
the North Atlantic Ocean and the North Sea. Further details may be obtained
on request from the Director, Oceanographic Laboratory, Craighall Road,
Edinburgh, EH6 4RQ, Scotland,

As in 1967, the spring outbreak of phytoplankton was early in
Subareas 2 and 3, with maxima in March in Subarea 3 and April in Subarea 2.
Phytoplankton was abundant as usual over the Grand Banks from February until
May, but numbers were low in the coastal regions of Subareas 4 and 5, where
the highest numbers appeared from September onwards.

Young stages of Calanue fimmarchicus (the dominant copepod in the
ICNAF area) were abundant in April and May in Subareas 2 and 3, that is wmuch
earlier than usual, Numbers of adult Calanus were above average for most of
the year in these areas. Copepods were more numercus than usual over the
Grand Banks until June, but below average for the rest of the year.

Young stages of the population of Sebactes spp. found in North
Amerilcan shelf and slope waters were scarcer in 1968 than any year since they
were first found in Recorder samples in 1963, None were found in June and
July to the north of the Grand Banks, a region where high numbers usually
occur. These results are in sharp contrast with the sampling from the
oceanic population of Sebastes southwest of Iceland, outside the ICNAF area,
where the larvae were much more abundant than usual,

1I. Biological Studies

North Atlantic salmon

The investigation of the West Greenland salmon fishery was continued
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in 1968. Four scientists from the United Kingdom took part in the programme,
together with an English salmon netsman,

The main item in the inshore tagging programme was a fuller test of
Northumbrian T-nets, which had been tested to some extent in 1967. Pelagic
long lines were also fished. The results of this tagging programme were
digsappointing as, in all, only 220 fish were caught, of which 41 were tagged.
The number of fish caught in a condition fit for tagging was higher in the
T-nets (13 out of 23) and the floating long lines (5 out of 11) than in the
gill-nets (23 out of 186); the fish caught on long lines were in particularly
good condition. Salmon were scarcer on the West Greenland coast in 1968 than
in the previous three years and this, no doubt affected the research catches.

Investigations of the blood and other bilochemical characteristics
of Weat Greenland salmon were continued and salmon were collected for parasite
studies, The results of the studies of blood groups and liver esterases
suggest that the proportion of Scottish-type salmon in the West Greenland
stock may be about 20%. This is, however, a preliminary and tentative est-
imate which requires confirmation. )

Four tags have been returned from salmon tagged in West Greenland in
1967. Of these, two were caught in Ireland and one each in Canada and
Scotland. A report was recelved stating that three more fish, bearing
Greenland tags, were seen in the Miramichi River (Canada) in 1968.

Investigations in home waters in comnection with the Greenland
problem have alsc been continued and, in particular, during the spring of 1968,
37,182 smolts (chiefly hatchery-reared) were tagged in England and Wales from
10 river systems, and 21,033 gmolts (chiefly wild) were tagged, from 4 river
systems, in Scotland. So far, records have been received of the recapture
in the West Greenland fishery in 1968 of 20 of the smolts tagged in the United
Kingdom in 1967; 5 were tagged in England and Wales and 15 in Scotland.
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XII. United States Research Report, 1968

by Herbert W. Graham

The United States landed fish from ICNAF Statistical Subareas 3, 4,
5 and 6 and conducted research in Subareas 1, 3, 4 and 5.

Subarea 1

The United States Coast Guard conducted oceanographic surveys in
the neighbourhood of Disko Island in conjunction with the international Ice
Patrol West Greenland Glacier Survey. The Bureau of Commercial Fisheries

cooperated to the extent of providing scientific personnel to collect benthic
samples.

Twenty—one quantitative samples of the benthic fauna were obtained
with a Van Veen grab sampler., Collections were taken at water depths from 72
to 747 m. Common components were polychaete worms, bivalve mollusks,
echinoderms, and bryozoans. A large proportion of the organisiasms were of
small size, ranging from 5 to 20 m, The fauna was judged to be typical of
macrobenthic invertebrates previously reported from Arctic soft-bottom
habitats in the depth range.

Subarea 3

A, Status of the Fisheries

I. Redfish

Redfish landings by the United States from Subarea 3 were slightly
higher in 1968 than in 1967 (Table 3.1). Indications point to an increased
abundance; however, with the relatively low effort, fishing success may not
be a meaningful index of abundance.

Table 3.1 US redfish statistics, Subarea 3(metric tons, round fresh)

Year Landings Days Fished Landings/Day Fished
1963 12,089 882 13.7

1964 4,692 364 12.7

1965 772 51 15.0

1966 346 38 .

9
1967 150 16 9.
1968 198 15 13
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Subarea 4

A. Status of the Fisheriles

I. Haddock

Haddock landings by the United States were primarily from Div.4X.
Landings decreased by almost two thousand metric tons (Table 4.1). South-
eastern Nova Scotia (Brown Bank) is the principal area of fishing by the US
fleet within this Division. US landings in this area were slightly higher
than In 1967 because of increased effort; abundance was reduced. Preliminary
analysis of length frequencies and age data for this area for previous years
show that the 1963 year-class was fished heavily as 3- and 4-year olds
(Table 4.2)., Also this year-class might not have been relatively as strong
here as on Georges Bank, This heavy cropping of the 1963 year-class as it
first became available to the fisheries and the failure of subsequent year-
clagses to add materially to recruitment has resulted in the decreased
abundance during 1968. Continued decreases are expected for at least two
more years,

Table 4.1 US haddock statistics, Div.4X (metric tons, round fresh).

Browns Bank
Div.4X

Year Land%ggg Landiggs-v Days Fished Landings/Day Fished
1963 7,223 5,277 812 6.5
1964 8,488 6,978 930 7.5
1965 3,685 1,786 275 6.5
1966 2,473 939 200 4.7
1967 5,014 2,059 381 5.4
1968 3,156 2,278 506 4.5
Table 4.2 Percent age composition of Browns Bank haddock.

Age
Year 3 4 5 . 6 7 8 9+
19631 1.5 26.8 27.3 17.4 15.4 8.1 6.4
19641 2.3 9.2 47.1 15.9 7.9 8.0 9.5
19651 1.0 4,5 15.4 39.0 19.2 7.5 13.5
1966 20.9 22.5 10.5 11.0 21.8 5.5 7.3
1967 - 48.4 31,1 6.6 4.9 6.0 2.7
1968! - 1.4 58.1 28.7 4.1 2.3 5.5

1 Quarter 1 and 2 only.
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1. Cod

In 1968 the US cod landings from Subarea 4 were 860 m tons compared
to 1,435 m tons in 1967. This decrease is probably related to the reduced
effort for haddock over the year,

ITII. Redfish

Redfish landings from the Gulf of St. Lawrence (Div.4R, S, T) by
the United States increased slightly in 1968 (Table 4.3). Effort increased
and abundance remained close to the 1967 level. US redfish landings and
effort from the Scotian Shelf (Div.4V, W, X) continued to decline in 1968
(Table 4.4). Because effort level was extremely low, landings per day fished
may not be indicative of true abundance.

Table 4.3 US redfish statistics, Div.4R, S, T (metric tons, round fresh)

Year Landings Days Fished Landings/Day Fished
1963 4,879 508 9.6
1964 12,278 735 16.7
1965 17,099 803 21.3
1966 12,766 608 | 21.0
1967 15,482 622 24.9
1968 16,437 740 922.2

Table 4.4 US redfish statistics, Div.4V, W, X (metric toms, round fresh)

Year Landings Days Fished Landings/Day Fished
1963 23,282 3,104 7.5
1964 15,636 2,369 - 6.6
1965 13,082 1,246 10.5
1966 16,680 1,183 15.1
1967 6,407 593 10.8
1968 4,663 295, 15.8

B. Special Research Studies

I. Biolog;cal Studies

1. Haddock. Cooperative studies with Canadian scientists on the
stocks of haddock in Div.4X have continued. Statistics and market samples
of length and age frequencies for the period 1962-1968 are being analysed
to obtain estimates of mortality and to determine the status of this fishery.
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Analysis of data from the US research vessel surveys is also being
carried on to provide a second, independent estimate of the state of the
stocks,

These studies should be completed in 1969. Preliminary results
indicate an increased mortality rate commensurate with increased removals in
recent years. Abundance is decreasing and all year-classes since that of
1963 are poor. '

Subarea 5

A, Status of the Fisheries

I. Haddock

Georges Bank (Div,5Z) haddock landings by the United States con-—
tinued their sharp decline due to decreased abundance (Table 5.1).

Age compositions (Figure 5.1) show 5- and 6-year olds (1963 and
1962 year-classes) making up 71% of the catch in 1968. The fall groundfish
survey by Albatross IV showed a below average 1968 year-class; the fifth
consecutive year of poor production (Table 5,2). A continued reduction in
abundance on Georges Bank 1s expected through at least 1971,

A management program for this stock is urgently needed, and is
being conesidered by the US and the Assessment Subcommittee (see biological
studies}.

Table 5.1 US haddock statistics, Div.5Y and 5Z (metric tons, round weight).

Subarea 3 Div.5Y Div., 52
Year | Landings Landings Landings Days Fished | Landings/Day Fished
1963| 48,8921 4,742 44,126 10,029 4.4
19641 51,895 5,383 46,512 8,775 5.3
1965] 57,027 4,204 52,823 9,432 5.6
1966 | 57,497 4,579 52,918 11,759 4.5
1967 39,580 4,852 34,728 9,370 3.7
1968 28,887 3,418 25,469 9,096 2.8

! Total includes a small amount for which the division of catch was

unknown.
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Table 5.2 Research vessel index of relative year-class abundance of Georges
Bank haddock based on autumn catches of O-group fish,

Year Index Year Index
1959 9.6 1964 2.0

1960 ‘ 2.4 1965 1.2

1961 1.4 1966 1.5

1962 2.6 1967 0.0

1963 12.6 1968 1.0

1I. Cod

Cod landings by the US in Subarea 5 for 1968 increased 2,000 m tons
over 1967 (Table 5.3). Although the landings per day fished are not a

precise indication of abundance of cod in the subarea, it is slightly higher
than in 1967.

Table 5.3 US cod landings, Subarea 5 (metric tons, round weight).

Year Landings Landings/Day Fished
1963 16,734 1.8
1964 15,478 1.0
1965 15,011 0.9
1966 15,343 1.1
1967 18,057 1.0
1968 20,877 1.4

11I. Silver hake

Total silver hake landings from Subarea 5 by the United States was
about 5,000 m tons above 1967 (Table 5.4). Most of the increase was for the
food fishery in the Gulf of Maine where the abundance trend increased markedly.
Catch rate and landings remained near the 1967 level in the southern part.
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Table 5.4 US silver hake statistics, Subarea 5 (metric tons, round weight)

Subarea 5 Subarea 5 North™ Subarea 5 South”
Year Landings Landings | Landings/Day Landings [ Landings/Day
1963 47,737 39,247 17.4 8,490 5.9
1964 53,145 . 39,479 15.1 13,666 11.5
1965 41,809 33,774 11.3 8,035 4.4
1966 40,200 37,545 12.7 2,655 2.0
1967 30, 947 27,082 9.3 3,865 3.9
1968 35,842 32,366 14,0 3,476 4.0

1 primarily food fish from north of Cape Cod,
2 primarily for industrial use from south of Cape Cod,

IV, Redfish

Redfish effort and landings by the United States from Subarea 5
declined in 1968, Landings per day, however, were slightly higher. Abundance
of this stock has apparently recovered markedly from its previous low state
because of the reduced catches in recent years (Table 5.5).

Table 5.5 US redfish statistics, Subarea 5 (metric tons, round weight).

Total Subarea 5 Div.5Y (Gulf of Maine)
Year Landings Landings | Days Fished Landings/Day Fished
1963 8,871 6,785 1,655 4.1
1964 7,812 6,137 1,427 4.3
1965 6,986 5,045 742 6.8
1966 7,204 4,719 429 11.0
1967 10,442 6,746 649 10.4
1968 6,576 4,060 292 13.9

V. Yellowtail

Total US yellowtail landings in 1968 from Subarea 5 increased
gignificantly from 1967 (Table 5,6), A rise in abundance accounted for the
landings increase,

The age composition of yellowtail in 1968 (Figure 5.2) showed
a dominance of two strong year-classes; 1965 and 1964 (3- and 4-year olds).
These two year-classes along with a relatively good 1966 year-class were
responsible for the upswing in landings and abundance which should remain
near the same level in 1969,
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Table 5.6 US yellowtail statistics, Subarea 5 (metric tons, round weight).

Year Landings Days Fished Landings/Day Fished
1962 25,538 8,238 3.1
1963 35,220 9,031 3.9
1964 ' 36,340 9,822 3.7
1965 37,190! 11,997 3.1
1966 31, 020! 15,510 2.0
1967 25,3761 11,534 2.2
1968 32,5641 10,855 3.0

1 1965-1968 values include some landings for industrial purposes.

VI. Red hake

Red hake landings by the US in 1968 were about 500 m tons greater
than in 1967 (Table 5.7). Landings per day continued a slow increase that
started in 1967.

Table 5.7 US red hake statistics, Subarea 5 (metric tons, round weight).

Subarea 5 Div.5Y Div.5z!
Year Landings Landings Landings| Days Fished | Landings/Day Fished
1963 3,166 579 2,584 165 15.7
1964 24,573 143 24,430 1,733 14,1
1965 13,493 192 13,301 1,462 9.1
1966 4,280 634 3,646 1,585 2.3
1967 5,759 92 5,667 1,012 5.6
1968 }|. 6,216 82 6,134 876 7.0

1 predominately industrial landings,

VII. Industrial Groundfish Fishery

New England industrial groundfish landings (Table 5.8) were slightly
lower in 1968 than in 1967, Species composition remained relatively similar
to 1966 and 1967 although red hakes did show some percentage increase,
while the flounders decreased by an equal amount.
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Table 5.8 New England groundfish landings from Subarea 5 for industrial
purposes (metric tons, round weight).

Total Species Composition (%)
Year | Landings Silver hake | Red hake Flounder Eel pout Other
1963 26,020 - 19.5 43.7 4.4 2.1 30.3
1964 27,899 20.0 42.6 11.6 0.9 24.9
1965 34,044 20.4 38,0 6.9 1.8 32.9
1966 28,337 9.6 10,2 18.2 25.0 37.0
1967 38,688 10.2 14.7 18.5 18.9 37.7
1968 36,139 9.9 17.2 16.5 24.2 32.2

VIII. Herrigﬁ

The catch of Maine sardines continues below average. The catch of
7,100 m tons in western Maine in 1968 was the third lowest in the 22 years
of record keeping. The catch of 11,300 m tons in central Mailne was the
fourth lowest in 22 years, An hypethesis that the sardine distribution was
recently shifted eastward is supported in 1968 with the largest catch in
eastern Maine since 1958. Although this catch of 9,300 m tons is relatively
small, compared to the catches of 15,000 to 30,000 m tons of the late
1940's and early 1950's, it may be a significant increase.

The number of cases of sardines packed (1,630,000) for 1968 was the
largest number of cases packed since 1962 when the dominant 1960 year-class
entered the fishery, The large pack was made possible by imports from Canada.
The purse seine catch, which had increased steadily from 1963 to 57% of the
total catch in 1967, declined to 28% in 1968,

. The age composition of the 1968 sardine fishery of Maine, based upon
an analysis of 355 samples (8,875 otolith pairs) is shown in Table 5.9.
Immature herring formed 992 of the fish used. In 1968, 4-year-old fish were
only 0.5% of the catch in contrast to 1967 when they contributed 15%, the
highest on record,

Table 5.9 Age composition of the Maine sardine landings in 1968.

Age-group Year-class Percentage
I 1967 2,3
II 1966 83.6
III 1965 13.2
v 1964 0.5
v 1963 or earlier 0.4
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Sampling of the offshore herring fishery was limited to two autumn
cruises, and among the fish obtained for study from the Georges Bank area, the
1962 year-class was most numerous., In the Gulf of Maine, the 1961 year-
class was most numerous,

The gonadal condition of the specimens showed that spawning
generally took place earlier this year than in 1967, Larval herring were
captured in September on Georges Bank, indicating spawning in early September.

Fish in age-groups III-VIII from Georges Bank, the coastal Gulf of
Maine, Nova Scotia and Subarea 6 ranged in length from 23.8-33.7; 19.6-35.1;
18.5-34.5; 12.9-33.7 cm respectively,

A substantial fishery for reduction developed during the year in
the Jeffreys Ledge area of the Gulf of Maine, US and Canadian catches in
this area approximated 30,000 tons. Vessels from other countries also fished
in this area during late October, )

IX, Sea scallops

United States sea scallop landings from Georges Bank declined in
1968 (Table 5.10) despite an increased effort. The research vessel index
showed a sharp decline from 1967, while the commercial landings per day
fished reflected only a slight decrease,

Table 5.10 US sea scallop statistics, Subarea 5 (metric tons, weight of
adductor muscle only}.

Landings/Day Research
Year Landings Days Fished Fished Vessel Index
1963 7,906 7,906 1.0 45.4
1964 6,296 6,296 1.0 40.0
1965 1,509 2,156 0.7 33.5
1966 901 1,001 0.9 48.0
1967 1,309 1,870 0.7 63.0
1968 1,163 1,938 0.6 44.7

B. Special Research Studies

I. Envirommental Studies

Hydrographic studies. The Albatross IV made temperature observ-
ations on all cruises conducted in the area. The US Coast Guard conducted
two hydrographic cruises in Subarea 6, 5 and southern part of 4. Results
are reported in other research documents. In general, the declining temp-



- 132 -

erature trend cbserved over the past decade appears to have stopped or
reversed.

The US Coast Guard is now conducting oceanographic projects at
all North Atlantic Ocean Stations manned by US Coast Guard cutters as reported
in separate document,

At the Bureau of Commercial Fisheries, Boothbay Harbor Laboratory,
daily, monthly, and annual means of Boothbay Harbor air and water temperatures
are available since 1905. Throughout the year, continuous recordings were
made of surface sea temperatures (-5.5 ft, MLW), air temperature, and prec-—
ipitation at Boothbay Harbor, In addition, continuocus recordings were made
of bottom sea temperature (-22 ft. MLW), salinity, tide level, wind speed and
direction, dew point, and barometric pressure,

Surface water temperatures durigg 1968 were generally higher than
in recent years. The annual mean was 8,0°C., the highest since 1964, and
the greatest upswing in one year since the downward trend started in 1951.

Coastal plankton, As in previous years since 1963, quarterly
cruises were made to monitor the distribution, abundance, and composition of
the zooplankton in coastal waters of the Gulf of Maine. The mean-annual
volumes were not significantly different from that in 1967. The predominant
zooplankters in the samples were copepods.

Experiments were continued on the catching efficiences of the
Gulf III and Bongo plankton samplers, Simultaneous collections were made
with both samplers in winter, spring, summer and autumn to sort out the
effects of the variations in the different sizes of zooplankters occurring
in the different seasons, Both samplers were fitted with 0.366 netting as in
earlier experiments. From these recent experiments and earlier testing of
the hydrodynamics of the Gulf III, it was concluded that the high mesh
velocity of the Gulf III results in significant extrusion of the smaller
zooplankters,

Cooperative environmental research between the US, Canada, and the
USSR is reported in other documents.

Benthic Studies, The Woods Hole Laboratory continued its studies
of the bottom invertebrates in the Gulf of Maine-Georges Bank area. Analyses
of the quantitative aspects of 1,100 samples from the continental shelf and
slope off New England were summarized during the year. A special study was
made of the relation of faunal composition to depth. In shallower depths
mollusks comprise 57% of the biomass but only 4% in depths greater than
2,000 m. Echiurids constitute less than 1% of the blomass in shelf waters
but nearly one-third at depths greater than 1,000 m. A study of the life
histories of some of the myaids important in groundfish diet was completed.
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Samples were collected in the peripheral coastal zone of the Gulf
of Maine to complete the coverage of the general area. Although all of the
samples have not been analyzed, more than 15 communities of benthic invert-
ebrates were encountered during this cruise. Some of the richest and most
varied assemblages occurred in rocky areas along the Maine coast, off western
Nova Scotia, and in the vicinity of Nantucket Shoals.

1T. Biological Studies

Haddock. Because of the critically low level of the Georges Bank
haddock stock, the United States intensified its studies of the dynamics of
this population.

Utilizing commercial fishery statistics collected since 1932, we
have defined for the equilibrium state corresponding to the maximum harvestable
surplus, in terms of numbers of fish, the average population density, fishery
removals and recruitment. Overexploitation and abnormal recruitment in the
past few years have caused an extreme departure from equilibrium and led to
a very low stock density in 1968. Some form of regulation of fishing mortality
1s required to prevent establishment of an equilibrium at this low level of
harvestable surplus. We have, therefore, attempted to estimate the current
and short-term projected densities and recruitment rates in order to establish
a basis for management; 1.e. estimates of the numbers of fish in the population
which are available as surplus production. This task is complicated because
of the lack of data on current total removals, and because the structure of
the US fishing fleet has changed radically thus altering the past relationship
between fishing success and stock density and distribution.

Approximate estimates of the current status have been obtained, and
reported to the Assessments Subcommittee of ICNAF. In brief, the information
to date indicates that if removals in 1968 were about 31,000 m tons, as
seems likely, a catch in 1969 of 5,000 tons or more would probably exceed the
recruitment of young fish. Thus, a rather severe reduction in removals is
required to begin the process of rebuilding the stock to levels providing
maximum surplus production.

Because of the changing nature of the fishing fleets it has been
necessary to develop new techniques for estimating haddock abundance. A -
least squares analysis routine is being used for testing an additive factorial
model with two sets of parameters (vessel class and depth). Hypothesis
testing was virtually completed for the years 1962-1968 and it is planned to
begin work on point estimations during 1969.

The study of the timing and distribution of haddock spawning is now
in its second year. Mature haddock are sampled from the commercial landings
and research vessel surveys for stage of development of gonads. Material is
preserved for research being carried out by Canadian biologistd studying
fecundity.
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A second phase of the study, this year being carried out jointly
with bilologlsts of the Soviet Union, is concerned with the distribution of
eggs and larvae in the surface waters.

At the time of writing (April) it is apparent that haddock spawning
in 1969 is earlier than observed in 1968. This is correlated with higher
water temperatures it the Gulf of Maine. This study will be continued with
the objective of defining the various factors that determine both the timing
and the effectiveness of spawning.

Silver hake. Length-weight studies are continuing. These will be
used to define and compare parameters for different segments of the Subarea 5
stocks.

Age validation studies, particularly emphasizing problems in ageing
young fish - through their second year of life - have been completed.

Joint US-USSR Groundfish Studies. 7The US Albatross IV and the
USSR Blegk conducted joint trawling operations in October-November 1968, which
were similar to those reported for 1967 but extended over a larger area. A
comprehensive survey using the same sampling design employed in 1967, was
conducted in statistical Subarea 6 and Div.5Z. Albatross IV then continued
its standard fall survey in Div.5Y and 4X, and Blesk conducted limited trawl-
ing operations in the same areas using a new US trawl. Additional vessel-
gear comparison studies were conducted including measurements of trawl
dimensions during towing.

QOperatjions again went smoothly and a preliminary report of the
studies is included in the Research Document series.

Herring. Four years of winter mortality estimates for larval
herring have been determined. They suggested that (1) the mortality for
larvae in the Sheepscot estuary varies greatly from year to year (22-52%)
and is sufficiently severe to govern the subsequent spring abundance of
larvae; and (2) the estimates of larval abundance should be made after the
winter mortality to provide better comparisons between the strength of year-
classes and the recruitment of herring to the coastal sardine fishery..
Increased mortalities were correlated with a decline in the condition factor
of the larvae during winter. The 1964 year-class suffered the highest winter
mortality, had the lowest maximum abundance in spring and the greatest
decline in the condition factor in winter.

Fxaminatlons were made on the seasonal variations in the food of
juvenile herring in coastal waters of the Gulf of Maine. Only 5 zooplankton
taxa occurred commonly in the alimentary tracts: copepods, cirriped larvae,
cladocerans, decapod larvae, and pelecypod larvae. Copepods were the most
important food; in all seasons. They increased in importance from a low
incidence in 55% of the feeding juveniles in spring to 100% in winter.
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Cladocerans occurred most commonly in summer (in 69X of the feeding herring),
and autumn (76%). Among the other taxa, larval cirripeds were in 48X of the
feeding fish in spring and 41% in summer.

Salmon. Figures for the Greenland fishery in 1967 are now complete
and 41 tags of Maine origin were recovered in Subarea 1. Thirty-six of the
tags were applied to smolts and 5 to kelts. Tag recovery figures from this
fishery indicate that 40% of the kelt tags recovered in Subarea 1 are of
Maine origin.

Tag recoveries in 1968 from all areas north of Div.5Y stands at
118 tags with 4 recovered in Subarea 1. An additional 164 tags were recovered
in home waters. Tag returns for 1968 are incomplete.

Tagging studies are continuing with 76,600 tagged smolts released
in the spring of 1968 and an additional 77,000 smolts tagged for release in
the spring of 1969.

Preliminary data reveals a higher survival for 2-year-old hatchery-
reared smolts. A comparison of l-and 2-year-old smolts further indicates
that fish must exceed 18 cm in total length if suitable returns are to be
expected.

Home river catches were reduced in 1968. 1In the 5-year period
1964-68 the average annual sport catch has decreased 36% as compared to the
average annual catch for the preceding 5-year period.

Lobster. Studies are underway to indentify the major stocks and
subpopulations within the lobster resource. Major emphasis is placed on the
relationships between offshore stocks on the outer continental shelf and
those of immediate US coastal areas. Four approaches, namely, biochemistry,
parasitology, tagging, and biostatistics, are directed toward fuller under-
standing of stock indentity. Additional studies include migratory behaviour,
growth, natural mortality, and rate of exploitation. Seasonal abundance and
distribution of planktonic larval stages will also be studied as part of a
broader coastwide and offshore program.

In July 1968 a preliminary "aquaculture" program was commenced with
the northern lobster, Homarus americanus. The objective of the program will
be to obtain the information necessary to evaluate the economic feasibility
of lobster culture. At present, studies are underway to determine the
ecological requirements necessary for hatching lobater eggs under laboratory
conditions. The ecological and nutritional requirements of laboratory-reared
larvae and juveniles are being investigated also, with a view to increasing
growth rate and molting frequency, and decreasing the high mortality suffered
during these early stages.
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Research in Statistical Subarea 6

The joint US-USSR groundfish surveys extended as far south as Cape
Hatteras.

The Sandy Hook Laboratory of the Bureau of Sport Fisheries and
wildlife continued its aerial temperature surveys in cooperation with the
United States Coast Guard covering the area from Cape Cod southward each
month of the year.

The Laboratory is analysing samples collected on a plankton survey
covering the area from Cape Cod to Cape Lookout, North Carolina. Larval
hakes occur in these collections during the period May to December.

A special study of water circulation in the area 12 miles off Sandy
Hook, New Jersey, by means of drift bottles and seabed drifters indicated a
strong movement of bottom water to the north and northeast associated with
strong prevailing northwest winds throughout November and December.



