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A. STATUS OF FISHERY 

As in 1989 silver hake experimental fishery was made 

during the second half of May. Dense concentrations were found 

between 250 and 480 m. During the first and second decades of 

April situation was similar to that observed in previous year. 

Catch rates often amounted to 40 t per day fished and even 

more. Hake were caught at depths from 150 to 350 m.. However 

catch-per-unit-effort (CPUE) declined sharply during the third 

decade of April and reached its lowest value at the beginning 

of May. No dense stable hake concentrations were encountered 

in May-June to the south of SMGL (Small Mesh Gear Line). Pre- 

dominantly small species were caught between 59 °00'W and 63000'W. 

They were met there till the middle of July. The catches in-

creased greatly, but then a sharp decline was observed and at 

the beginning of February fishing fleet had gone off the Nova 

Scotian Shelf. 

On the whole fishery situation was much more poor as 

compared to that observed in 1989. The USSR hake catches in 1990 

accounted for 54700 t at quota of 57000 t. Catch-per-unit-effort 

estimates based on field data are shown in Table 1. 

B. SPECIAL INVESTIGATIONS 

Environmental studies 

In 1990 environmental studies were made during two cruises 

conducted in accordance with the Bilateral Agreement between 



the USSR and Canada. The studies mentioned should be considered 

as a part of the joint researches on silver hake. The first 

cruise was conducted on RTMA-7111 EVRIKA from May 1 to July 20. 

The objective of the cruise was to continue studying environ-

mental conditions affecting silver hake distribution pattern 

on the Nova Scotian Shelf. During this cruise 9 ecological 

surveys were made and the following measurements were performed: 

- 346 oceanographic stations; 

- 509 salinity determinations using electrosalinometer; 

- 1922 phosphate content determinations using photoelectro-

calorimeter. 

During exploratory tows feed plankton was collected using 

both Bongo-60 plankton sampler and ICS-80 plankton net. Both were 

were attached to the headline to sample plankton directly at the 

towing depth. Totally 182 zooplankton samples were collected. 

They are being analysed now to determine qualitative and quanti-

tative composition of plankton species that are considered to be 

the main feeding objects for silver hake and to make comparative 

studies of zooplankton and silver hake distributional patterns. 

Environmental factors and their distribution will be estimated 

from this point of view as well. Ecological survey data analysis 

will be made to reveal environmental factors influencing silver 

hake concentrations formation and distribution. The final results 

will be presented in special reports. Provisional analysis data 

on silver hake and environmental factors distributional patterns 

confirm both a good positive correlation between hake distribu-

tion and hydrologic front position in the Shelf-Slope area and 

timing of silver hake concentrations to the near-bottom tempera-

tures of 7.5-9.5°C, i.e. to the slope water masses. According to 

the results of six consecutive surveys made in the slope area be-

tween 60°30'W and 61°20'W silver hake catches and its distribu-

tional pattern are influenced by front dynamics, its acuity and 

meandering character. At the same time these factors should be 

considered as ones influencing zooplankton patches distribution. 

Comparison of zooplankton wet biomass and hake research catch 

values demonstrates their mutual discrepancy in many cases. It 

proves other materials concerning hake feeding should be in- 



cluded into analysis as well. 

Collection of hydrological data was also undertaken by 

SRTMK-8102 MALTSEVO from September 18, 1990 to January 14, 1991. 

The cruise was conducted in accordance with the Bilateral Canada-

-USSR Agreement and the main objective was to estimate juvenile 

silver hake abundance. During the surveys 108 hydrological sta-

tions were made ancUwater temperature was measured using bathy-

thermographs. 

Data on water temperature obtained during two cruises were 

used for 1990 temperature conditions assessing in the Shelf 

area. The results received will be contained in a special report 

on year-to-year water temperature fluctuations in the Northwest 

Atlantic for the last 5-year period.To realize this objective 

the following data were. analysed: 

- 1986-1990 average monthly values for sea surface temperature 

and data on-water boundary localization; 

- 1978-1990 bathythermographic data obtained during autumn 

surveys on juvenile hake abundance; 

- hydrological data collected by RTMA-7111 EVRIKA inMay-July 

1990. 	' 	• 	, 

Data analysis indicates the 1990 seasurface temperature decrease 

in Labrador area and on the Grand Bank and Scotian Shelf. The 

location of boundaries for cold shelf and slope water masses 

and the Gulf Stream between 59°00'W  and 65°00'W shows their sub; 

stantial south transition in spring, summer and autumn 1990. 

The situation was close to that observed in "cold" 1988. Hydro-

graphic surveys conducted between May and July demonstrated 

water temperature decrease at 0-30 m in the greater part of the 

Scotian Shelf and at 0-200 m in its eastern area. Analysis of 

autumn water temperature anomalies revealed the difference be-

tween surface layer temperature trend and that of more lower 

layers. The trend of surface layer temperature decrease was 

firstly observed after 1982 and has continued up to now. Anoma-

lies at 50 and 75 m and in near-bottom layer can be character-

ized by two periods of temperature increase and 3 periods of 

temperature decrease. The last period of temperature decrease be-

gan after 1986 and has continued till now. 



BIOLOGICAL STUDIES 

In October-November annual juvenile silver hake (0 age-

group) trawl survey was conducted. The'studies were based on 

cooperative USSR-Canada programme. Totally 108 stations were 

made. According to provisional estimate mean weighted catch per 

haul for all layers surVeyed'amoimated to 121.2-specimens. Index 

of abundance for the main layers only (Canada method) was 196.5 

specimens. This value is similar to that estimated for 1986 and 

1988 year-classes.4ss far as abundance is concerned these'year-

-classes are considered to be the mean ones. In December repeti-

tive juvenily silver hake survey was begun. It was completed in 

January 1991. 

Studies onadult silver hake distribution and biology were 

carried out by R/V EVRIKA in May-July 1990 as a Part of Canada-

USSR scientific research. Totally 216 trawling stations were 

made on the Scotian Shelf, area to the north of Small Mesh Gear 

Line (SMGL) including. Length values ranged from 12 to 51 cm; 

the number of the juvenile specimens in the catches decreased 

in the north-east direction. Juvenile silver hake constantly 

ocmnred in the layers with water temperature of 8-10.5°C. Adult 

silver hake were most available at 170-200 m within the tempera-

ture range'of 8.6-9.8°C. Rates of maturation were rather slow 

as compared to'those observed in 1989. Among the feeding objects 

euphasiids, shrimp, temisto, fish and squid were found. 

In June in accordance with the cooperative programme mention-

ed above mackerel survey was conducted on the Nova Scotian Shelf. 

The main objective was to study mackerel distributional pattern 

and ambient conditions for the summer period. Totally 67 trawl-

ing stations were made. The data received provisionally show 

mackerel abundance in the area surveyed to be low in June. This 

can be explained by the fact that the species spawning movement 

via the Scotian Shelf to the Gulf of St. Lawrence takes place 

in April-May. Prom'April to July inclusive collection of biolo-

gical samples was made by observers on commercial trawlers. 

Totally about aoppo specimens were measured and 1400 pairs of 

silver hake otoliths were taken for age determination. Specimens 



with length of 26-35 cm prevailed in the catches. Mean,Iength 

and weight values were notably low as compared to those observed 

in previous years. (Table 2). As usual specimens of age 2, 3 and 

4 predominated (Table 3). However portion of age 2 fish was 

notably higher than that reported for 1989. Age readings were 

made using specified technique discussed with Canadian scientists 

during the last bilateral meeting (March 1990). As it was expect-

ed mean age estimates decreased as compared to those observed 

in 1989. 

Compararive analysis of biological state and catch-per-unit-

effort estimates by 5-day period for 1989 and 1990 fishery 

seasons was made by using data on fishery statistics and those 

obtained by observers. Results received are presented in Tables 4 

and 5. 

Data collected allow to reveal notable differences in silver 

hake biological characteristics between 1989 and 1990. It can be 

suggested that sharp decrease of catch-per-unit:effort observed 

at the end of April - early May 1990 resulted from the escape.of 

the bulk of the population (mainly large specimens) from the 

fishery areas.Abnormal environmental conditions mentioned above 

could be the reason of this escapement as well. 'So, it is evident 

that catch-per-unit-effort can't be always considered as reliable 

index of the Scotian Shelf stock status. Thus, the use of 1990 

catch-per-unit-effort estimate for silver hake stock evaluation 

seems to be rather arguabe. 

An attempt was made to estimate silver hake natural morta-

lity (M) for age-group 4 and older fish. For this an assumption 

was made that fishery mortality rates become relatively constant 

for fully recruited age-groups. Natural mortality values (M) by 

age-group calculated according to Waldron (1989) and our esti-

mates are as follows: 

Age group 1 2 3 4 5 6 

M 0.733 0.642 0.236 0.332 0.521 0.544 

It can be expected that results obtained and supported by 

Waldron's estimates for younger age-groups will give us more 

realistic value of stock size as compared to those calculated 



for many previous years using natural mortality constant coeffi-

cient. 

In 1992 silver hake of 1987, 1988, 1989 and 1990 year-

classes will form the bulk of the fishery stock. On the whole 

their sizes were similar to those estimated for year-classes 

which form fishery biomass in 1987-1990. Thus, it is highly pro-

bably that in 1992 silver hake stock size will be as large as 

in the years mentioned. 
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Subareas 0 and 1  

A. Fisheries status 

In October-November 1990, Greenland halibut was fished off Baffin 
Island by 7 to 9 PST-type trawlers. Hauls ranged from 0.4 to 1 t 
per 3 to 3.5 hours tow with daily catches varying from 1.2 to 5.4 

t (up to 7.5 t on some occasions). The USSR total catch is given 

in Table 6 (preliminary data). 

B. Special research 

1. Environmental studies 

a. Hydrographic observations 

Hydrographic observations were conducted in the Davis Strait in 

October - early November south of 66 °N (Divs. 113CD and OB) on RV 

"Kapitan Shaitancv".-The observations involved temperature and sa-

linity measurements in standard depths in 43 random and 24 standard 

casts on 34-A and II-A transects (Fyllas Bank - Cumberland)(Table 7). 

Comparative analysis of water temperature distribution on Cumber-

land and 34-A transects and water temperature fields over Div.OB 

for 1990 and 1939 discovered the following: .  

- the temperature in the upper 50 m was, on average, 1.3 °C 
colder than in 1939; 



- mean water temperature in 50-200 m and 200-500 m on Cumberland 

transect was wanner than in 1989 by 0.6 °  and 1.60C on the shelf, 

and by 1.6 °C and 0.3 °C on the continental slope, respectively; 

- 0701 HWIL ei the slope and in •Lhe Hudson NLrait trough the near-

bottom temperatures were colder than in 1989. 

Appreciable warming in the intermediate depths on the Baffin 

Island shelf seems to be indicative of an increased advection of 

heat into that area with the Irminger component of the West Green-

land. Current. 

2. Biological studies  

Greenland halibut (0E+1). In 1990,  a trawl survey for Greenland 

halibut covered Div. OB and 1ECD. Tows✓  were made, like in earlier 
years, using standard sampling trawl with a small-meshed inser-

tion that was towed for hour at a speed of 3 knots. Sites of 

tows were selected through the random point technique with sub-

sequent corrections, if needed, for depth, bottom topography, etc. 

Off Baffin Island, the survey was conducted from 24 October to 

9 November. There.were 66 valid tows at depths of 200 to 1500 m. 

Greenland halibut occurred in hauls over the whole Div.0 12. The re-

sults obtained on the shelf at depths of 200-500 in indicate that 

Greenland halibut gradually moved into greater depths of the slope. 

In 1989, mean catches by stratum within that depth range varied 

from 10 to 65 kg (average 21 kg), •while in 1990, they were not 

above 20 kg (average 9 kg). These depths were dominated by small 

Greenland halibut of :18 to 30 cm in length with juveniles of 7 

to 9 cm occurring in the shallowest areas. At depths of 500 m to 

1000 m, Greenland halibut were scattered and did not gather in 

commercial amounts. Catches were mostly below 100 kg per valid tow. 

The abundance of Greenland halibut in the trawl survey area in 

Div. OB had remained at about the same level in three preceding 

years: 83.3 x 10' fish in 1938, 91.8 x 10 6  in 1939, and 88.5 x 

x.106  in 1990 with biothasses of 64,200 t, 33,700 t, oad 73,900 t, 

respectively. A higher abundance and biomass in 1989 relative to 

1988 and 1990 seems to-  e associated with the strong 1934-1985 

year-class reported from a Canada shrimp survey in DiV. 2J+3KL. 

tiost of the Greenland halibut surveyed in 1990 were distributed 

at depths of 1100 to 1500 m (Table 8). 

In Subarea 1 (West Greenland), trawl surveys have been conducted 

by the USSR, and Greenland jointly with Sapan since 1937. The 1990 

survey embraced the period from 8 to 23 October. There were 50 

valid hauls from depths of 200 to 1500 in. pisralland halibut oc-

curred in hauls . from all the depths. On the shelf, at depths of 

201 to 500 m (strata 29, 20, 28, 19, 27), the hauls consisted 

of a few fish. Mean catch per 1 valid tow varied from 0.6 to 

14-3 kg. At depths greater than 500 m, the catches came up to 

peak (243.6 kg) at depths af 1001-1500 in. It is the depth range 

that had the more abundant concentrations on the continental 



slope. 

The length of Greenland halibut varied from 18 to 77 cm in males, 
and from 18 to 109 cm in females, with a modal group of 50-51 cm 

in both sexes. Greenland halibut fed poorly. Mean stomach full-• 

ness varied (on average by stratum) from 0.00 to 1.33. 75% of the 
stomachs examined were empty. Most preferred prey for Greenland 

halibut were squids, shrimps, and fishes (redfish). Total abundance 

of Greenland halibut, as estimated in the 1590 fall survey off 
West Greenland, amounted to 73.0 x 106 fish with a biomass of 

33,000 tons (Table 9). 

Roundnose grenadier. A trawl survey off West Greenland (Divs. 
1BCD) was conducted from 9 to 23 October, 1990 by RV "Kapitan 

Shaitanov". Trawling covered the depths of 210 to 1490 m. At 

depths of 710 to 1000 m, catches of roundnose grenadier were low. 

The largest wnount (990 kg, or 77% of total catch) was taken from 
1140 m near Fyllas Bank. The survey showed absence of roundnose 

Grenadier concentrations from the covered depth range. Mean length 

of roundnose grenadier grew with increasing depth of fishing from 
25 - 35 cm in 700-900 m up to 50 cm in 1400 m. Mean length for all 
the catches was 43.3 cm. 

In Div. 013, the survey was carried out from 25 October to 9 Novem-
ber at depths of 230 down to 1330 m. Do roundnose grenadier were 

found in hauls from depths less than 720 m. In hauls from greater 

depths, roundnose grenadier occurred as a small by-catch to Green- 

land halibut, and only in hauls from about 1300 m, its percentage 

came up to 425.. The same as in Subarea 1, mean length of round-

nose grenadier in catches grew with increasing depth of fishing. 

For the whole area, it was 48.9 cm. 

Subareas 2 and  3 

A. Fisheries status 

Greenland halibut. In January of 1990, Greenland halibut fishe-

ry in Div. 3K was prosecuted by two trawlers (BMRT and. PST). 

They mainly trawled at depths of 460 to 480 m. On some occasions, 
the hauls amounted to 6 tons per 3 hour tow. From April to Sep-
tember, Greenland halibut occurred in catches as bycatch. In Sep-

tember, two SRTM vessels fished for Greenland halibut using bot-

tom long-line off Labrador along the slope from 400 m down to 

1100 m. With a long-line length of 6 km (2,500 to 5,000 hooks), 
the daily catch was not over 0.5 ton; with a length of 12 km, 

the catch was 1.3 tons/haul. Off Central Labrador, trawl fishery 

for Greenland halibut started in the third ten-day period. of Sep-

tember. Daily catch ranged between 0.4 and 7.3 tons. Roundnose 
grenadier occurred as bycatch (about 20-30%). 

Roundnose grenadier. Roundnose grenadier directed fishery in 

Div. 3K was prosecuted by BMRT trawlers only in July and August. 



According to preliminary data, for 11 days in July, the catch 

averaged 12.2 t/day. In the same Division, two BMRTs fished for 

roundnose grenadier from 20 to 31 August. Daily catch for 51 

vessel/days averaged 8.3 tons. Roundnose grenadier concentrations 

rested in great depths, which complicated the fishery. 

Redfish.  In 1990, the USSR fishing vessels fished for redfish 

mostly beyond the economic zone of Canada in the Flemish Cap 

area, off Southern and Southwestern Newfoundland, as well as 

within the Canada zone off Southern Newfoundland and in Notre 

Dame Bay. 

Roughly, the USSR catch of redfish in 1990 in the NAFO Area was 
36,219 tons. The increased catch, compared to 1939, comes from 

a higher quota alloted to the USSR on Flemish Cap. 

From January to September, "Sevryba"'s and "Zapryba"'s vessels 

fished using midwater trawls over all slopes on Flemish Cap at 

depths of 300 to 900 m. Catches ranged from 3 to 8 tons/hr tow. 

During the first quarter, stormy weather interfered with the 

fishery. Fishing time loss caused by unfavourable conditions was 

31.4-35%. 

From January to September, the USER vessels fished for redfish 

using bottom and midwater trawls over the southern slopes of the 

Grand Newfoundland Bank at depths of 150 to 650 m. Fishing effi-

ciency was close to 1989. Fishing conditions were unstable. Basic 

concentrations of redfish were distributed over the slopes of Div. 

30. In 1991, there has been occasional fishery for redfish in 
Div. 3K. 

Capelin.  Frespawning capelin in the northern part of Div.30 was-
fished' from 11 to 25 May, 1990. A small group of BMRTs (up to 6 

vessels) had catches in the range of 5 to 20 tons per 1-3 hour 

tow. By-catches of sandeel, on some occasions, amounted to 30-40%, 

but normally were below 10%. 

The total USSR catch of capelin within the 200-mile fishing zone 

of Canada was 3,500 tons: That year has had the highest fishing 

efficiency (43.6t/vessel-day) since the fishery was resumed in 
that area in 1983. 

The USSR vessels'continued the capelin fishery from 18 June, 
when a part of the stock was beyond the 200-mile fishing zone 

of Canada about the spawning grounds on Southeastern Shoals (3N). 

In 1990, the fish left the 200-mile zone of Canada almost 20 days 

later than in 1989, which appears to be due to abnormally low 

heat content of waters in the Grand Bank area. In this area, a 

group of USSR vessels (about 15) operated up to 24 July. Mean 

daily yield was 54 tons. 

The USSR quota for 1990 on the feeding grounds (2J3K) was 21,000 

tons. In addition, by agreement with Canadian firms, some capelin 
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fishery was exercised on commercial basis. The USSR catch of cape-

lin in that area totalled. 52,000 tons. 

Oapelin fishery on the northern slopes of Hamilton Bank started 

early in September. Fishing conditions remained good in September 

and October. From the first half of NoveMber, as the fish started 

southward migration, the fishing conditions became unstable. 

The poorest fishing efficiency was reported in late November-

first half of December, and the fishery was, therefore, ceased 

in mid-December. The fishing efficiency in that area averaged 

49 t/vessel -day. 

Other fishes. No directed fishery was conducted for the other 

fishes. Some negligible by-catch was seen in the redfish, Green- , 

land halibut, roundnoso grenadier, and capelin fisheries. 

B. Special studies  

1. Environmental studies 

a. Hydrographic observations  
• 

Hydrographic works were performed in Subarea 2 on the Labrador 

shelf and continental slope in September-November by RVs "Kapi-

tan Shaitanov" and "Vilnius". Temperatures and salinities were 

measured in standard depths from 15 random casts in Div. 20 

and 2J, and 17 casts on standard transects 3-A and 38-A. 

In 1990, mean water temperature in the cold component of the 

Labrador Current in 0-200 m was by 0.6 °C below the long-term 

mean and the 1989 temperature. In the Irminger component, the 

temperature in the same depth was also by 0.6 00 below normal 

and close to 1939. In 200-500 m and 500-1000 m, anomalies were 

-0.2 and -0.3 °0, respectively. 

b. Hydrographic observations in Subarea 3 

Hydrographic works in Subarea 3 were performed from March to 

June by RV "Persey-III", in September and November-December, 

by RVs "Kapitan Shaitanov" and "ViikusV 

In the cruise by RV "Persey-III", standard temperature and sali-

nity measurements were done from 354 random castso on the New-

foundland shelf and Flemish Cap. The data from this survey were 

used in estimation of near-bottom water temperatures in the no-

dal points of a regular half-degree grid and their anomalies 

from the long-term means derived for 1972-1936 (Borovkov and 

Tevs, 1938 MS). 

The estimates showed that in March-May, 1990, the near-bottom 

water temperatures, practically all over the Newfoundland shelf, 

were below normal and the 1939. The largest negative anomalies, 

exceeding - 2 °C, were recorded on the southwestern and southern 

slopes of the Grand Bank. Minor positive anomalies in the near- 



bottou, temperatures were only seen in some location's on time con-

tineraal slope in. Styr- 3t and 3L. 

1:(11:Itive to the lens-term means, and considering thehtinge of year-

to-year variability, the most appreciable cooling in the near-bottom 

waters occurred on the Grand Bank with depths of less than 200 m 

and in limited areas on the continental slope in Divs. 3K and 3L. 

Mean water temperature in Divs. 3N0 was by 1.6 0C, and in Divs.3KL 

by 0.7 °C below normal estimated for the 1972-1986 period. 

The area covered is Divs. 3N0 by waters with "below normal" and 

"by far below normal" temperatures was over 90% of the total area 

of-the Divisions. In Divs. 3KL this area increased from 49A; in 1989 

to 805 in 1990. Such a great cooling in the near-bottom waters on 

the Newfoundland shelf has not been reported since the observa-

tions started in 1971. 

In the fall period, 97 random casts were made on the Newfoundland 

shelf. In September, the -surface water temperatures on the eastern 

slope of the Funk Island'Bank were 1.5 0C, on the average, colder 

than in 1989. A relative increase in the vertical strength of the 

cold intermediate layer and colder temperatures in it were noted. 

In 250-800 m, water temperatures were 0.3-0.7 0C, and near bottom 

0.1-0.4 00 warmer than in 1989, which seems to be indicative of an 

increased deep-water advection of heat. 

2. Riolomical studies 

In 1990, like in earlier years, the basic attention was paid to 

assessment of commercial fish stocks through trawl and acoustic 

surveys. The details on the scope and terms of the surveys are 

given in Table 10. 

Roundnose grenadier (2+3K).  Trawl survey in Div. 2G was conduct-

ed by RV "Kapitan Shaitanov" from 23 to 29 November in the depth 

range of 550 to 1330 m. No roundnose grenadier occurred in the 

hauls from the depths of less than 920 m. In the depth range of 

920 m down to 1200 m roundnose grenadier had a small percentage 

in hauls. The largest haul (733 kg/hour tow) was taken from 

1300 cm. Roundnose grenadier dominated in hauls, from depths 

greater than 1200 m. Mean length of fish increased with depth of 
fishing. Mean length of roundnose grenadier from all the hauls 

was 43.2 cm. 

On 20 to 28 September, 1990; special tows by 100 m depth interval 

were done in Div. 3K by RI "Kapitan Shaitanov" to study the verti-

cal distribution of bottom fishes. Bottom trawlings embraced the 

depth, range of 550 to 1450 m. No roundnose grenadier occurred in 

hauls from depths of less than 700 m; the hauls from 1001 to 1200 

m ranged from 40 to 100 kg per 1 hour tow to go up to 570 kg in 

depths greater 	 n 1400 a, which was 80-90% ,  of the total catch. 
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Mean length of roundhnse grenadier in Div. 3K for all the hauls 

was 53.9 sin. Dean length and percentage of females increased with 

depth of fishing. Detailed information concerning distribution 

and biology of rounduose grenadier is given in a paper by P. Say-

vatimsky (SCR Doc. 91/ 	). 

Greenland halibut (20,3K).  Unfortunately, trawl survey for Green-

land halibut in 1)90 was done only off northern Labrador. 21 tows 

were done from 23 to 29 November in depths ranging from 501 to 

1500 m. Table 11 presents mean values for Greenland halibut catches 

reflecting the Inusity of concentrations if] the surveyed area. 

The largest hauls were associated with the depth range of 1251 to 

1500 m. 

Male length varied from 23 to 73 on with modal group of 46 -47 cm; 

female length ranged from 22 to 97 cm with modal group of 48-49 cm. 

Linear and we ht size of both male and female Greenland halibut 

grew with depth of trawling: moan length of males from depths of 

501 to 750 m was 36.2 cm, that of females - 33.9 cm, whereas mean 

length of males from 1251 to 1500 m was 48.9 cm, and that of fe-

males - 57.1 cm. 

39.2% of males and 95.4% of females examined in this Division were 

immature. 

The trawl survey in Div. 20 estimated the abundance of Greenland 

halibut to be 13.1 x 10 6 fish with I. at biomass of 14,700 t. These 

values are lowest for the 1934-1990 period (Table 12), however, it 

seems to he associated rather with shrinkage of the survey area 

than with a decrease in the Greenland halibut stock. 

The 1990 trawl survey for Greenland halibut in Div. 3K was conduct-

ed from 1 to 13 June by RV "Persey-III". It showed that the years 

of 1990 and 19:39 had similar distribution patterns of Greenland 

halibut. The densest concentrations of Greenland. halibut were 

found in a deep-water trough (strata 627, 631, 626, 622). The 

hauls taken there from depths of 350 to 450 m numbered. 300 to 

1,800 fish per 30 min. tow. The concentrations comprised fish 

ranging in length from 10 to 73 cm, mostly from 32 to 42 cm at 

age 4 to 5 (Table 13). Greenland. halibut fed :poorly with preference 
for fishes and shrimp. 

In 1990, the estimated abundance of Greenland halibut in Div. 
. 3K was 131.2 x 106  f i sh 	a biomass of 56,100 tons (Table 14). 

Xedfish_OMI. In 1990, the conmbrcial part of the Flemish Cap 

population ups rmilinly represented by fish ranging in length from 

24 to 30 cm at age'9 to 11 from the strong 1979-1931 yearolasses. 

In 1990, a good recruitment was seen that involved fish at age 

4 to 5 (30::,) rrin'J the string 1935-1936 yeas-classes. no portion 

of fish at age 10 and older declined in 1990, compared to 1969/ 

From 315. to 23%. 
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The ir8w1 sufley conducted in June, 1990 indicated that the esti-

mated abundance and biompas of fish within roach of the bottom 

trawl. had Oreresaed from 1989 to stay below the long-term means 

(Tables 15, 16). The total abundance of redfish was estimated to 
1406.1 x 10 6 

fish with a biomass of 246,400 tons. 

YEA estimated the redfish stock on Flemish Cap as an average one, 
with abundance being 1550.6 x 10 6 fish and biomass - 386,400 tons 

dedDish (8LN0). The hauls on the Grand 'Newfoundland Bank consist-

ed mostly of 21 to 30 cm fish at age 8 to 11 coming from the 1979-
1932 year-classes. The abundance and bibmass estimates from the 

trawl survey indicate an appreciable drop in Div. 3121 commercial 

stock of redfish (Tables 15, 16). The total abundance was estimat-

ed to 139.3 x 10 6 fish, and the biomass - 39,600 tons. 

However, an increase in Div. 30 redfish stock should be mentioned. 

According to the trawl-acoustic survey, the total abundance of 

redfish in this Division in 1990 came up from 1939 from 464.9 x 

x 106 to 1540.7 x 10 6 fish, and the biomass - from 75,100 tons 
to297,800 tons. We believe that this increase comes from a redis-

tribution of redfish in the southern part of the Grand Bank. 

VPA estimates of the commercial stock indicate a relatively stable 

redfish stock in Divs. 3LN in recent years (SCR Doc. 91/Vaskov 
et al.). 

redfish (3K). Fish of 15 to 50 cm in length occurred in sampling 

hauls in Notre Dame Bay Division. In 199 0 , the catches by fishing 

and research vessels consisted basically of 26 to 29 cm long red-

fish at age 12 to 14. Redfish occurred everywhere, except for the 

coastal waters. 

As demehstrated by the trawl-acoustic survey, in 1990, the redfish 

stock in this DiviSion was below the 1989 level (596.7 x 10 6  fish 

and 190,300 tons) amounting to 425.8 x 10 6  fish and 92,300 tons. 

Cod (3M).  The cod stock was assessed through a trawl-acoustic 

survey. 

The trawl survey showed that in 1990, the Flemish Cap cod stock 

dropped to one-tenth of the long-term mean for the 1977-1990 pe-

riod (Tables 15, 16). The trawl-acoustic survey also indicated a 

decrease in the stock in 1990 providing an abundance of 19.0 x 

x 106 fish, and a biomass of 15,200 tons (SCR Doc. 91/Kuzmin). 

Cod (3N0). From the trawl-acoustic survey, the total abundance in 

the Newfoundland cod stock was 7.8 x 106  fish, and the biomass 

60,300 tons; the trawl survey indicated the values of 5.2 x 10 6 

and 57,500 tons, respectively(Tables 15, 16).. Therefore, in 

1990, there woe continuation of the stock decrease MinA had been 

seen from 1336. The poor rear:Alf:moat t o  the :6,0hb rchm Lho 17rAi 



.ai. 
1939 year-classes seems to be the basic reason of the decrease in 

Div. 390 cod stock (SCR Doc. 91/Kusmin). 

Cod_(3KL). Compared to 1989, in 1990, there were no considerable 

alterations in the Labrador cod stock values: abundance came from 

353.2 x 106 to 375.9 x 106 fish, but biomass dropped from 547,700 

to 459,400 tons ( Tables 15, 16). From the trawl-acoustic survey, 

the estimated abundance and biomass were 646.8 x 10 6 fish and 

774,200 tons, which is below the 1988-1909 values (SCR Doc. 91/ 

American slaice (3K3LN0 L  3M). The 1990 trawl survey discovered 

a slight increase in the abundance and biomass of American plaice 

in Div. 3K that in 1990, came to 21.8 x 10 6 fish and 6,900 t 
(Tables 15, 16). 

On the Grand Newfoundland Bank (3LNO), the abundance of American 

plaice went from 708.5 x 10 6 fish in 1989 down to 350.8 x 10 6 fish 
in 1990 (Table 15),. and the biomass from 244,600 t to 129,400 t, 

respectively (Table 16).. In 1990, fish between 20 and 40 cm in 

length predominated in sampling trawl catches. 

The estimated abundance on Flemish Cap (3M) was 2.6 x 106 fish 

with an estimated biomass of 1,200 t, which is less than the 19 89 
values by factors of 3.2 and 4.2, respectively (SCR Doc. 91 /Idoro-

soya). 

Yellowtail flounder (3N0). The 1990 trawl survey in Divs. NO 

estimated the abundance of yellowtail flounder to 60.1 x 10 6  fish 

ana the biomass to 27,500 t, which is close to the 1937- 1988 level 

and below 1989 (Tables 15, 16).. Fish between 35 and 43 cm long 

predominated in catches. 

Capelin (31g0 and  23+31). In 1990, the USSR RVs continued acoustic 

assessment of capelin stocks and trawl survey assessment of 0-group 

fishes to provide the estimates of yeaialass strength in the NAPO 

Area. 

An acoustic :survey for capelin in Divs. 31110 was conducted by RV 

'Terse:y-111J" from 15 to 29 May, 1990. The biomass of capelin over 

the surveyed area totalled 3,700,000 t. This indicates a50% increase 

from the 1989 steak estimate (2,500,000 t). The increase seems to 

be associated with the fact that the strong 1937, and especially 

1933 yearclasses have entered the stock (the percentage of the 1988 

yrcl. came to 52%). 

The fall acoustic survey on the feeding grounds (233K) was conduct-

ed by RV "Kokshaisk" from 6 to 21 November. The estimated biomass 

in this area was 631,000 t, which is about 6 fold less than the 

.biomass estimate obtained in the spring survey that year in Divs. 

3LNO. 
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In the fall period, in Div. 2J3K, an app .reciable portion of the 

capelin stock was not, probably, surveyed, because due to abnor-

mally low heat content of waters_on the feeding rrrounds (2J3K), 

it lingered on the north of the Grand Newfoundland Bank (3L) where 

the survey is not, normally, conducted during this period. 

Along with the acoustic survey for capelin, from 22 November to 

11 December, 1990, RV "Kokshaisk" carried out a trawl survey for 

0-group capelin in Div. 31N0. The survey results show that the 

abundance index of the 1990 year-class of capelin in the 0-.group 
stage is close to the strong 1983, 1988, and 1989 year-classes, 

which allows to expect a good recruitment to the capelin stock 
in the 2-3 coming years. 

Table 1. 	Soviet silver hake catches per unit of effort by year (t). 

Year 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

Catch per day fished 
Catch per hour fished 

26.6 
2.00 

37.2 
3.74 

30.5 
2.30 

38.4 
3.18 

38.9 
2.63 

44.3 
3.54 

32.6 
2.98 

36.8 
2.97 

40.7 
3.07 

28.4 
1.84 
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Table 2. 	Silver hake length composition for 
catches by year 	(%). 

Soviet commercial 

Length, 
cm 

Year 
1986 1987 1988 1989 1990 / 

15 + + - 0.2 + 
16 0.3 0.1 - 0.4 0.1 17 0.6 0.3 + 0.5 0.2 
18 1.1 0.3 + 0.5 0.4 
19 1.2 0.3 + 0.4 0.4 
20 1.6 0.2 + 0.5 0.3 
21 1.4 0.1 + 1.3 0.2 
22 1.0 0.2 + 1.7 0.3 
23 0.8 1.2 0.1 1.7 1.4 
24 0.6 5.5 0.5 1.6 4.7 
25 0.8 12.2 1.8 3.0 10.8 
26 2.0 15.2 4.9 4.8 14.8 
27 4.5 13.2 10.9 5.2 15.0 
28 8.2 9.0 17.5 7.3 12.6 
29 13.1 7.2 19.8 11.6 11.4 
30 16.9 7.3 16.2 15.2 9.8 
31 14.8 6.9 11.8 15.0 7.6 
32 12.8 6.7 7.0 12.2 4.9 
33 8.7 4.9 4.0 7.5 2.5 
34 4.5 3.4 2.7 4.0 1.2 
35 2.4 2.2 1.3 2.2 0.6 
36 1.4 1.3 0.7 1.2 0.4 
37 0.6 0.8 0.3 0.8 0.2 
38 0.4 0.5 0.1 0.4 0.1 
39 0.2 0.3 0.1 0.3 0.1 
40 0.1 0.2 + 0.2 + 
41 0.1 + 0.1 + 
42 0.1 + 0.1 + 
43 + + 0.1 + 
44 + + + + 
45 + - + 
46 + - + + 
47 - - + + 
48 - - + + 
49 - - + - 50 - - 
51 
Mean 
length, 
cm 29.8 28.4 29.4 29.6 27.7 

Mean 
weight, 
kg 0.189 0.161 0.190 0.188 0.141 

Table 3. Silver hake age composition for Soviet commercial catches 
(%). 

Year 
A g e 

1986 1987 1988 1989 1990 

1 7.4 1.6 + 5.0 2.3 

2 12.9 59.3 42.4 31.7 51.4 

3 45.1 21.0 41.3 38.1 32.4 

4 28.8 14.5 13.8 20.2 11.6 

5 5.3 2.8 2.4 4.1 1.8 

6 0.4 o.6 0.1 0.8 0.5 

7 0.1 0.2 + 0.1 + 

8 - + + 

9 - + _ 

1 0 

Mean 
age 3.1 2.6 2.8 2.9 2.6 
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Table 4. Silver hake catches per unit of effort and some other 
biological characteristics for 1989 by month and five-day 
period. 

Month and: Average : Average  : Average  : Average 
Catch  length, cm maturity stage stomack index

•five-day : per day • 
  

period  ::fished,t:Males:Females: Males: Females:Males and females 
total 

April 

5 52.9 29.2 31.7 4.0 3.0 0.6 
6 38.4 29.2 31.2 3.9 3.0 0. 1 

May 

1 46.9 29.6 31.9 3.9 3.0 0.8 

2 48.9 29.6 31.8 4.3 3.0 1.0 

3 42.0 29.4 30.8 4.0 3.0 1.0 

4 32.4 28.2 29.8 4.3 3.0 1.0 

5 36.6 27.8 29.2 3.8 3.2 0.6 

6 37.8 28.8 31.0 4.6 3.8 1.4 

June 

1 30.0 28.3.  29.7 4.5 3.9 1.4 

2 .36.6 28.5 30.7 4.6 4.2 1.4 

3 35.5 27.9 30.7 4.7 3.9 0.8 

4 44.5 27.4 29.6 4.8 4.1 0.2 

5 25.3 28.5 31.5 4.8 4.1 0.4 

6 35.7 28.2 30.6 4.7 4.3 0.3 

July 

1 47.0 27.9 30.8 4.6 4.2 0.1 

2 38.6 29.0 32.5 4.8 4.7 0.0 
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Table 5. Silver hake catches per unit of effort and some other 
biological characteristics for 1990 by month and five-day 
period. 

Month and: 

five-day 

period 

Average : 
: catch 

Average• 
length, cm 

Average 	: 	Average 
maturity stage,stomack index 

per day 
:fished,t 	: Males:Females• Males:Females: Males:Females 

April 

1 28.6 27.3 28.7 3.0 3.0 0.8 o.6 

2 33.1 27.7 29.2 3.1 3.0 0.4 0.3 

3 42.4 28.5 30.4 3.0 3.0 0.1 0.4 

4 44.6 28.0 30.0 3.0 3.0 0.8 0.6 

5 32.9 27.7 29.0 3.0 3.0 0.3 0.5 

6 26.9 26.5 27.9 3.1 3.2 0.7 0.8 

May 

1 23.4 26.1 26.8 3.1 3.1 1.0 0.7 

2 21.9 27.6 28.3 3.3 3.3 0.8 0.7 

3 27.5 27.0 28.5 3.3 3.5 0.3 0.4 

4 27.3 27.2 28.7 3.7 3.5 0.8 0.9 

5 24.3 27.5 28.9 3.7 3.5 0.6 0.6 

6 19.7 26.6 28.8 3.9 3.6 1.0 1.1 

June 

1 20.0 26.6 27.9 3.9 3.4 1.5 0.8 

2 22.1 27.0 28.9 4.0 3.6 0.6 1.0 

3 28.9 27.0 28.9 3.9 3. 6  1.6 1.0 

4 31.9 26.6 28.2 4.0 3.6 1.2 1.1 

5 24.4 26.9 28.4 4.2 3.7 1.2 1.1 

6 28.3 27.1 29.0 4.0 3.7 1.4 1.4 

July 

1 34.0 26.6 28.5 4.4 4.4 0.1 0.1 

2 27.8 27.4 28.7 4.2 4.1 o.6 1.0 

3 38.3 26.5 28.1 4.2 4.5 1.4 1.4 



Table 6. 	USSR catch in Subareas 0, 	2, 	3, 4 	in 	1988-90, tons. 

Fish species NAFO 1988 1989 1990+  
Divs. 

Cod 2011 - 	. - _ 
2J+3KL 11 25 81 
3N0 2590 5 18 
3m 34 

- • 22 
4VWX 106 182 163 

Haddock •4VWX 385 470 272 
3110 - - - 

Redfish 2+3K 	. 821 483 134 
(Sebastes mentella) 3LN 11723 10879 7362 

30 5207 • 4517 3811 
3rd 13501 13392 34581 
4VWX 68 195 243 

Roundnosegror-dier 0+1 . 	120  1 101 

2+3 1390 2552 538 
American plaice 2+3K 14 	. 1 8 

3M 228 105 - 
3L110 64 - 17 
4VWX - 45 

Witch flounder 2J+3KL 4 - - 
3110 1005 3 9 
4W - - - 

Greenland halibut. 0+1 53 32 	• 1528 
2+3KL 1053 915 1161 

Capelin 2J+3K 16825 22512 57073 
3110 4736 3384 14076 

Silver hake 4VWX 64685 72696 55429 
3N0  - - - 

Pollack 4VWX 1054 1732 1040 
Yellowtail flounder 3I610 - - - 
derrin 4VW 920 1212 2236 
Uackepol 3+4 654 	- 311 2233 
Argentine 4VWX 315 105 198 
Liquid Illex 3+4 352 1656 2043 
Others 128 37 12677 

Total 128546 137952 197099 

+. Prelimina 
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Table 8. Results from the trawl survey for Greenland halibut in Div. 
OB in November, 1990. 

f: bra two 
• 
:  Depth, m nos of  

tows 

oat cb/ tbsf,  • • Abundance,   

	

. 	'000 f 

 Biomass, 

tons  •. 
fish 

• 
C 	kd.  

201-300 3 0.3 0.3 33.8 25.9 
8 3 12.7 0.8 1955.6 121.3 

22 3 0.3 LI 31.9 103.1 
2 301-400 3 47.0 14.3 3768.2 1148.1 
9 •5 10.8 2.5 1886.7 431.7 

23 
3 401-500 

3 
3 

64.0 
29.3 

13.5, 
20.3 

2601.7 
3336.0 

547.1 
2306.6 

10 5, 41.8 12.5 2846.0 849.1! 
24 5 44.0 11.9 2772.0 746.6 
4 501-750 3 89.3 92.6 18141.8 18801.8 

II 6 63.3 41.9 6363.3 4208.9 
25 4 63.8 36.3 5903.8 3364.1 
5 751-1600 5 115.2 115.6 10368.0 10404.8 

12 -"- 4 85.3 78.8 3495.3 3229.8 
6 1001-1250 5 207.0 253.8 17775.0 21795.4 

13 3 236.3 248.3 3524.4 3702.2 
7 1251-1500 3 51.7 100.2 3686.5 7150.0 

Total 201-1500 66 88490.0 78936.5 

Table 9. Results from the trawl survey for Greenland halibut in Div. 
1BCD in October, 1990. 

Stratum 
• 
: Depth, m 
. 
' 

Nos 
: tows 
: 
: 

of: Mean catch/hr 
: 	t.pw : Abundance, • : Biomass, 

: 	tons • 
. fish . 	kg 

• 
 '000 fish : 

29 20I.a300 3 10.0 . 	2.8. 74.3" 20.8 
20 301-400 3 • 1.3 0.6 23.0 10.6 
28 3 27.7 8.2 311.9 - 92.3 
19 401-500 3 2.7 1.4 16.0 8.3 
27 3 36.7 14.8 432.4 174.4 
II 501-750 4 76.8 72:4 6658.2 6276.8 

18 55.3 48.8 1567.6 ' 	1383.4 

. 	26 6 76.7 61.5 11828.5 9484.4 
12 751-1000 4 75.0 180.1 5165.2 - 	5516.5 
I? 5 175.4 196.1 - 	12918.6 14443.2 

13 1001-1250 3 230.3 243.6 12015.7-  12709.6 

16 4 133.3 199.9 • 12228.8 18338.7 
14 1251-1500 3 169.3 243.6 6654.2  9574.5 

15 -"- 3 92.3 148.5 3110.1 5003.8 

'total 201-1500 50 73004.5 83037.3 



Table 10. Inventory of biological surveys, 1990. 

Sub-. *Division(s):Month(s)1:Type of: area: 	:survey2 : Nature of survey :No. of 
:sets 

3 3KLNO 	4-6 	S 	Groundfish, temperature, 	393 
salinity 

3LNO 	5 	0 	Capelin, temperature, 	22 
salinity 

3M 	6-7 	0 	Eggs, larvae, temperature, 	43 
salinity 

3M 	6-7 	S 	Groundfish, temperature, 	119 
salinity  

0 OB 	10-11 	S 	Greenland halibut, grena- 	66 
dier, temperature, 
salinity 

2 2G 	11 	S 	Greenland halibut, 	21 
grenadier, temperature, 
salinity 

2J3K 	11 	0 	Capelin, temperature, 	14 
salinity 

1 1BCD 	10 	S 	Greenland halibut, 	50 
grenadier, temperature, 
salinity 	. 

3, 3K 	9 	0 	Grenadier, greenland 	47 
halibut, temperature, 
salinity 

3LNO 	11-2 	0 	Larvae of capelin, 	55 
temperature, salinity 

1 Use number from 1 to 12 for months., 

2 Insert S for stratified-random and 0 for other surveys. 

Table 11'. Results from the trawl survey for . Greenland halibut in Div. 
2G in NoveMber, 1990. 

• 
Stratum 	Depth, in 

• 
• 

Nos : Hean I Mean: NI.ean catch/ :Abundance Biomass, 
Of : 	•  1 unl2ei tnw  
tows size, !weight: 	• 

cm 	g • fish : kg • 
• • • • • • 	• 	• 

'000 	• tons 
• 
• • 
• 

921 501-750 I 38.03 529 10.0 ICJ 
929 3 41.76 826 50.0 41.3 2741.3 2264.3 

915 751-1000 3 45.82 863 94.7 81.8 395.3 341.4 

920 3 44.55 829 184.0 152.6 1376.0 1141.2 
916 1001-1250 4 48.24 988 76.0 75.1 482.4 476.7 
919 3 48.51 1042 234.0 243.8 3214.9 3349.6 
918 1251-1500 3 52.84 1467 216.7 317.8 48529 2 7116.0 
917 47.00 920 1.0 0.92 

Total 501-1500 21 13062.1 14689.2 



Females 

1989: 1990: 1986: 1987: 1988: 1989: 1990 

2 - 3 32 I0 I 
91 63 61 102 123 127 98 

176 190 114 158 263 172 I7I 
262 271 138 116 156 250 245 
176 235 213 ILI 183 196 245 
202 175 237 199 144 165 140 
77 59 141 202 59 56 92 
7 6 -50 47 27 IL) 7 
6 'I 21 25 8 6 2 
I - I0 9 3 3 
+ - 3 8 I I 

5 I 2 
4 I I 

- - I 
1 

1- 
+ 

Age 

I 
2 
3 
4 
5 
6 
7 
8 
.9 
lb 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

• Hales 

: 1986: 1987: 1988: 

2 4 21 
38 85 124 
97 177 325 

150 109 147 
236 147 191 
258 245 122 

-156 . 186 41 
' 	45 26 21 
15 17 ' 	5 
3 3 2 

2 
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Table 12. 	Abundance 	(x 10 6  
halibut in Div. 

fish) 	and biomass 	(x 	10 1  tons) 	of Greenland 
2GH as estimated in trawl surveys in 1984-90. 

Year : Abundance 
• - 

• Biomass 
- 

• Survey area, 
• '000 sq. miles 

1984 65.7 85.8 	. 5.9 
1985 17.3 16.3 4.7 
1986 - - - 
I987 . 	23.8 22.4 15.3 
1988 16.4 13.7 17.2 	' 
1989 28.1 36.9 6.6 
1990 13.1 14.7 2.6 

Heald for 
1934-1990 27.4 31.6 

1990 as 
to 1939 46.6 39.8 

Table 13. Age composition of Greenland halibut in Div. 3K in 1986-90 
from trawl survey data, %. 

3311' 4424 2558 3585 8165 

5.05 4.04 4.52 4.47 5.34 

hos - of fish 7006 

aT,e 	5.32 

4030 4983 2897 3519 

5.31 	1 .37 4.47 



Table 14 	Abundance and biomass of Greenland halibut in Div. 3K in 1981-90 
(from trawl surveys). 

• 

- Year, month - Surveyed 
area, 	• 	Ht 
mile 2  

Nos of 
tows 

Abundance, 

10 6  fish 
Biomass, 

103 tons 

1981,.January 9479 	,,1 34 57.1 62.3 
1931, July 20755 43 110:2 62.5 
1982, 	July 23030 	' 53 154.9 93.4 
1933, January 19954 67 120.2 96.7 - 

1983, 	July 27926 94 587.3 122.6 
1934, 	July 31135 113 - 	238.6 216.7 
1985, 	July 19012 53 127.1 72.9 
1936, 	June 31185 122 266.4 174.3 
1987, Hay-June 28470 108 129.7 66.9 
1932, April-May 28470 107 303.1 112.3 
1939, 	June 27286 103 132.6 30.3  
1990, 	June 25761 104 131.2 56.1 

Table 15. Abundance of bottom fishes in SA 3 from trawl surveys in 
x 	10 6  fish. 

1983-90, 

species : Div. ! 	1983 	: 
• 

1984 : 1985 	! 1986 : 
• 
1987: 1988: 

• 
1989: 

• 
1990 

3K 35.2 295.9 286,0 270.4 152.9 306.2 229.9 276.3 

3L 121.5 311.9 180.7 297.0 73.4 89.4 123.2 99.6 
3m0 137.3 259.3 520.7 269.8 54.2 55.4 13.4 5.2 

3M 65.5 60.7 37.1 37.2 36.8 26.7 70.4 4.3 

Mailab 3m 964.3 749.1 •810.3 816.1 154.6 44.1 68.5 44.6 

3LN 428.9 720.3 245.1 133.4 182.1 167.5 44.7 23.1 

30 1187.8 763.8 1232.4 750.7 99.4 348.8 170.4 537.8 

3M 644.0 376.7 177.3 1200.2 463,2 183.1 285.8 74.7 

American 3K 144.7 93.3 48.8 48.3 44.4 56.9 17.6 21.8 
plaice 311m0 1440.2 1295.6 693.8 826.8 604.3 458.6 708.5 350.8 

3M 20.4 26.5 15.8 33.4 16.5 10.0 8.3 2.6 

Yellowtail 
floundar 

witch 

3N0 

3K 

257.4 

8.5 

261.0 

16.2 

194.0 

28.4 

89.6 

22.1 

64.8 

8.3 

45.4 

5.5 

128.2 

4.9 

60.1 

3.5 
flounder 3LN 2.4 12.6 15.3_ 7.5 6.3 3.0 4.6 1.9 

30 2.8 4.3 6.6 11.8 6.0 10.3 5.1 4.3 
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Table 16. Biomass of bottom fishes in SA 3 from trawl surveys in 1983-90, 
x 10 3  tons. 

Species Div. ; 1983: 1984: 1985: 1986: 1987: 1988: 1989: 1990 

Cod 3K 56.0 355.3 243.6 e71.3 130.5 331.2 352.2 335.7 
3L 202.3 38303 177.I 437.2 132.9 159.4 195.5 123.7 
3N0 182.8 266.8 457.7 425.4 289.8 116.2 81.5 5705 

3m 23.1 31.2 2801 26.1 10.2 7.7 3605 3.9 

.edlich 3K 376.6 319.8 356.9 372.8 69.5 13.8 34.5 21.7 

3LN 125.0 199.4 85.9 46.8 60.8 40.0 10.9 7.1 

30 127.4 108.7 129.0 109.4 19.2 34.5 27.9 98.6 
3M 154.9 132.3 5109 369.5 106.4 47.0 83.3 17.7 

American 3K 64.5 52.7 17.9 I809 18.4 13.9 5.9 609 

plaice 3LNO 533.8 642.1 325.6 348.6 225.8 160.4 244.6 129.4 
3M 8.9 7.5 7.8 20.2 9.3 6.5 5.0 1.2 

Yellovctail 
flounder 
'ditch 
flounder 

3N0 

3K 
3LN 

113.3 

6.2 
200 

96.9 

13.0 
903 

84.5 

19.8 
12.2 

39.5 

14.5 
6.2 

26.5 

5.0 
4.7 

20.8 

3.1 
1.9 

43.8 

3.2 
3.1 

27.5 

2.1 
1.2 

3o 1.3 2.5 3.4 5.9 3.9 6.8 2.9 2.7 
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