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Introduction

American plaice comprises a very significant component of the commercial groundfish
resource in NAFO Div. 3K, 3L, 3M, 3N and 3@ as part of three separate management units.
Division 3K is part of the Subarea 2 + Div. 3K stock assessed through CAFSAC while Div. JLN@
and Div. 3M are two stocks assessed through the NAFO Scientific Council. The Div. 3H stock
lies entirely outside the Canadian 200 mile fishery zone vhereas the Div. 3LN® stock overlaps
the Canadian fishery zone and the NAFO Regulatory Area in all three divisions with a
significant nursery area located in the NRA of Div. 3N. Both these stocks have been the
subject of considerable exploitation in recent years especially due to heavy fishing pressure
in the NRA where much of the effort is unregulated. Many countries comprising this effort do
not report their catches to NAFO and as a result the database from the commercial fishery in
recent years is largely deficient. In order to assess the status of these stocks the NAFO
Scientific Council has, therefore, relied more and more on the results of independent research
vessel surveys. The purpose of this paper is to provide results of new analyses of survey
data collected by the USSR and analyzed in a similar fashion coincident with that of the
Canadian groundfish surveys.

Materials and Methods

The USSR has been conducting regular groundfish surveys in NAFQ Div. 3K, 3L, 3M, 3N, and
32 annually since 1972 during the spring-summer period. from 1972 to 1983 the surveys vere
conducted according to a fixed-station deslgn and sets were of 1 hour duration. From 1984,
for consistency, the USSR adopted the stratified random survey used by Canada and limited
survey sets to 30 minutes duration. For the purpose of this paper no differentiation was made
between vessels used (all were large high-powered vessels with similar fishing capability).
The fishing gear over the period has remained essentially the same and was, therefore,
considered standard.

The data analysis was conducted by first post-stratifying the surveys in the earlier
years vhen they were conducted using fixed-station design. The data were then analyzed using
the Canadian "stratified analysis program" (STRAP) in order to obtain mean numbers and weights
per set, stratum and year and calculate estimates of abundance and biomass. For strata that
wvere not surveyed in certain years, estimates were obtained using a multiplicative analysis
model.

Abundance and biomass estimates are shown in Tables 1-10 and Fig. 1-10 by division for
Div. 3K, 3L, 3M, 3N and 30 respectively. Combined estimates for Div. 3LN@ abundance and
biomass are shown in Fig. 11 and 12 respectively.
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Results and Discussion

Divigion 3K

Abundance (Table 1; Fig. 1) and biomass (Table 2; fig. 2) showed systematic increases
from 1972 to about 1977 followed by a decrease from 1977 to 1978 back to the levels estimated
for 1972 and did not show any increase to levels previously experienced. From about 1984 to
1989 further decreasing trends occurred with the 1989 estimates being the lowest recorded in
the time series. What is most notable about these periods of declining trends is that the
American plaice in this area has not been subjected to very high levels of fishing pressure
during these periods and certainly not enough to explain the magnitudes of such declines.

Divisioen 3L

Increasing trends in abundance (Table 3; Fig. 3) and biomass (Table 4; Fig. 4) were
observed between 1972 and 1981 where estimated biomass went from about 123,000 t in 1972 to
522,000 t in 1981 (Table 4). Stock size declined substantially from 1981 to 1985 to a level
of biomass of about 160,000 t. It has remained relatively stable from 1985 to 1989 at an
average annual level of around 150,000 t.

Division 3M

Peak estimated abundance (Table 5; Fig. 5) and biomass (table 6; Fig. 6) occurred during
1974, then declined considerably from 1975 to 1979. Since that time stock size has fluctuated
up to the mid 1980's then declined again with the 1989 estimate being near the lowest in the
time series.

Divigion 3N

Abundance (Table 7; Fig. 7) and biomass estimates (Table 8; Fig. 8) varied considerably
between 1972 and 1981, however, even at the lowest levels the estimated biomass (Table 8;
Fig. 8) did not go below 50,000 t. Trom 1981 a declining trend occurred through to 1988 where

biomass was estimated to be about 31,000 t. An increase to 45,000 t was observed for the 1989
survey and has averaged 39,000 t over the last 3 years (Table 8) where it appears to be
relatively stable at a very lowv level.

Division 3@

Observations on abundance (Table 9; Fig. 9) and biomass (Table 10; fig. 10} were similar
to those observed for Div. 3N. Average levels of biomass for the 1987-89 period appears
relatively stable at about 38,000 t although this level is still below the lowest levels
observed prior to the recent period of decline.

Divisions 3LN@ combined

Estimates of abundance and biomass are shown in Fig. 11 and 12 respectively. The overall
trends were increasing from 1972 to 1981 from about 225,000 t in 1972 to a level more than
three times that in 1981. Since 1981 the decline in stock size was dramatic and reached its
lowest level in 1988 at about 150,000 t and increased again to about 242,000 t in 1989.
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Am. Plaice Abundance in Div. 3K Trom US5R Surveys
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Fig. 1. Div. 3K abundance estimates of Am. plaice from spring-summer
surveys using a multiplicstive model to estimate missing strata
{no survey data available for 1983).
Am. Plaice Biomass in Div. 3K from USSR Surveys
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Fig. 2. Div. 3K biomass estimates of Am. pleice from spring-summer
surveys using a multiplicative model to estimate missing strata
{no survey data available for 1983).
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Am. Plaice Abundance in Div. 3L from USSR Surveys
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Fig. 3. Div. 3L abundance estimates of Am. plaice from spring-summer
surveys using a multipticative model to estimate missing strata
{ no survey date aveilable for 1983).
Am. Plaice Blomass In Div. 3L from USSR Surveys
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Fig. 4 Div. 3L biomass estimates of Am. plsice fram spring-summer
surveys using a multiplicative mode] to estimate missing strats
{no survey data available for 1983).
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Am. Plaice Abundance in Div. 3M from USSR Surveys
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Fig. 5. Div. 3M sbundance estimates of Am. plaice from spring-summer
surveys using 8 multiplicative mode! o estimate missing strata
(no survey data available for 1983).
Am. PLalce Biomass in Div. 3H from US5R Surveys
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Fig. & Div. 3M biomass estimates of Am. plaice from spriﬁg-summer
surveys using a multiplicative model lo estimate missing sirata
{ no survey data available for 1983).
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Am. Plaice Abundance in Div. 3N Trom USSR Surveys

500000

400000

300000 -

200000

100000 -

o] - pre—er ey Y r v ¥ - T
70 75 BO B85 90
Year
Fig. 7. Div. 3N abundance estimates of Am. plaice from spring-summer
surveys using a multiplicative mode! {o estimate missing strata
{no survey date availsble for 1983)
Am. Plaice Biomass in Div. 3N from USSR Surveys
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F1g. 8. Div. 3N biomass estimates of Am.-platce from spring-summer
surveys using 8 multiplicetive model to estimate missing strata
( no survey dats availehle for 1983).
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Am. Plaice Abundance in Div. 30 from USSR Surveys'

250000
]
200000
~
5 150000 -
-
i 100000
50000
0 T vy
70 75 8o 85 90
Yosr
Fig. 9. Div. 30 abundence estimates of Am. plaice from spring- summer
surveys using 8 multiplicative mode! 1o estimate missing strata
{ no survey dats available for 1983).
Am. Plaice Biomass in Div. 30 from US3R Surveys
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Fig. 10. Div. 30 biomass estimates of Am. pleice fram spring-summer
surveys using & multiplicative model to estimate missing strata
{no survey data aveitable for 1983}
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Am. Plaice Abundance from US5R Surveys In Div. 3LNO
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Fig. 11§. Div. 3LNO asbundance estimates of Am. plaice from spring-summer
surveys using a multiplicetive model (o estimete missing stratg
(no survey data available for 1983).
Am. Plaice Biomass from USSR Surveys in Div. 3LNC
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Fig. 12. Div. 3LNO biomass estimates of Am. plaice from spring-summer
surveys using a multiplicative model to estimate missing strata
{ no survey date available for 1983).
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