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1. INTRODUCTION

The fishery in Denmark Strait began in 1978 with a catch of about 360 tons
‘and subsequently increased to around 12 500 tons in 1988. 1In 1989 and 1%90 the
nominal catch decreased to less than 11 000 tons and in 1991 and 1992 declined
further to B 600 and 7 200 tons, respectively, Vessels from Denmark, Faroe
Islands, France, Greenland, Iceland and Norway were active in the fishery frem
1980 to 1%91, inclusive. No fishing was reported from France in 1992, Reported
catches and TACs are given in Table 1. '

The shrimp fishery in Denmark Strait occurs primarily in the area of Strede
and Dohrn Banks as well as on the slopes of Storfjord Deep (Fig. 1). The
available fishing grounds at a given time depend heavily on the ice conditions.
The main fishing area extends from approximately 65°00'N te 67°30'N and between
26°W and 34°W.

2. INPUT DATA

2.1. COMMERCIAL FISHERY DATA (SCR Doc. 93/51, 93/60, 93/63)

2.1.1 Trends in catech and effort

Catch and effort data were available from logbcoks from Greenland, Norway,
Iceland and France since 1980. Some Greenlandic data from the early months of
1993 were also available. Catches and corresponding effort were compiled by
month and by fleet. CPUEs were calculated by month and the mean weighted CPUE of
two periods of the year (January to June and July to December) was then applied
to the total catch of the pericd to estimate the total effort.

Total catches increased rapidly from 1978 to 1980, decreased in 1581 and
remained stable to 1983. Catches increased steadily from 1983 to 1988 and then
decreased to 1992 (Fig. 2). Total effort values show about the same pattern as
catch. Between 1980 and 1989, effort increased from about 35 000 hours to more
than 100 000 hours, declining thereafter to about 82 €00 hours in 1992.

2.1.2 standardization of the catch rates

The catch and effort data from Norway and Iceland from 1987 to 1992 were
analyzed by country using SAS multiple regression procedures to acccunt for the
seasonality (months) of the fishery. The 1978 and 1479 catch rates corresponded
to very low effort and, therefore were not comparable to the later years.

The catch rates of 27 Greonland trawlera from 1987 to 1992 wera alao
standardized for the total catch,

2.1.3 Trends in catch rates

Abundance indices were calculated from both the wunstandardized and
standardized series using 1992 as the reference point (Table 2).

Unstandardized catch rates (Fig. 3} were without trend from 1583 to 1987 followed
by a substantial decline to 1989%. WValues for 1990, 1991, and 1992 were similar
te the low 1989 level. The 198%-92 level was about 50% of the level seen from
the early to mid-1980s period.
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Standardized catch rate series (fig. 4) for Greenland, Norway, and Iceland
showed that the Greenlandic rates declined steadily since 1987 whereas the
Norwegian rates declined from 1987 to 1989, remaining stable thereafter. The
Icelandic catch rate remained relatively stable between 1987 and 1989, increased
substantially between 1989 and 1991, and stabilized again between 1991 and 1992,

2.2 COMMBRCIAL BIOLOGICAL DATA (SCR Doc. 93/65)

2,2.1 Igelandic fishery data

The Icelandic samples (Fig. 5) taken in the fall of 1987 and B8 show that
the catches east of the midline were comprised mainly of female shrimp with a
distinct mode at 30 mm CL. The 1990 fall samples show the increased importance
of the male component (about 50% compared to 32 and 26% in 1987 and 1988). The
1991, 1992 and 1593 samples taken in spring show that male shrimp dominated at
this time in all three y=sars.

The cccurrence of a compenent of female shrimp with a mode at 26 mm in the
1990 samplea suggested that sex change occurred earlier than normal. A study of
female maturity ogives in Icelandic samples in the years 1985 to 13992 suggested
a drop in the values of L, for the year 1990 cnly.

2.2,2 Greenlandic fishery data

The samples from the Greenlandic fishery were not considered representative
of the total fishery, due to poor coverage in time and area.

2.3 RESEARCH SURVEY DATA (SCR Doc. 93/63)

2.3.1 Biomass estimates

n stratified-random trawl survey was conducted by Greenland in Denmark
Strait in October, 1992. The bicmass estimate of 1044 tons was lower than the
1990 estimate (1 860 tons) for the same area. The Norweglan surveys from 1985
to 1989 produced much higher estimatea between 25 000 and 50 000 tonas.
Investigations show that differences in survey dealgn should cause the
Greenlandic survey (stratified random) to provide biomass estimates of only 20-
30% of the Norweglan {fixed station) results,

2,3.2 Demographic structure

Greenland survey samples from 1989, 1990 and 1992 (Fig. 6) showed an
increase in the proportion of males over the period, which is consistent with a
trend evident from the 1985 to 1989 Nerwegian surveys, However, osverall abundance
declined, eapecially for females.

Percent males
1985 1986 1987 1988 1989 1990 1991 1992
Norway 43.8 41.4 53.5 58.5 58.0
Greenland 63.1 62.5 - 78.3

The data also showed that males in 1990 and 1992 did not attain the large
sizes evident in 1989. Further, the proportion of small females was higher in
1992, suggesting the possibility cof sex change occurring at an earlier age or
migration of shrimp from Icelandic stocks.

The survey data showed that both males and females decreased by a factor
of 10 in the stratum with highest abundance in 199%0 while abundance increased in
the area of the mid-line between Greenland and Ifceland.

3. SUMMARY OF ALL INDICES

Trends in catches

Increase from 1%78 to 1980.

becrease in 1981 and stabilization in 82 and 83 at around 4 700 tons,
Steady increase from 1983 to 1988 to 12 500 tons.

Decrease from 1988 to 1992,

Trends in effort

General increase from 1979% to 1589,
Decrease from 1989 to 199%2.

Trends in catch rates

Qverall declining trend in the unstandardized catch rate from 1980 to 1992,
Unstandardized rates without trend from 1983 to 1987.

B decrease for the standardized catch rate from 1987 to 1992 for Greenland,
Stabillity in standardized catch rate from 1989 to 1992 for Norway,

Relative stability in standardized catch rate between 1987 to 1989, increasing
substantially between 1989 and 1991 for Iceland.

Biomass estimates from research surveys

Biomass in 1992 lowest observed.

Demographic_structure

After 1988, increasing proporticns of male shrimp (<28 mm) in Icelandic samples.
Indications of earlier sex change cccurred between 1989 and 1990, and the
condition has not reversed.
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Increase in proportion of males since 1985 from Neorwegian and Greenlandic
surveys.
Differences in distributioen of size groups over the survey area between years.

4. SUMMARY OF ADVICE FROM PREVIOUS YEARS

The interpretation of the effects of fishing on the stock in the Denmark
Strait has changed since the first assessment was conducted in 1980. 1In 1981,
it was thought that the decreases obszerved in the spring catch rates were due tc
heavy exploitation. Also, it was considered that the stock was at the northern
limit of the species distribution range, and as such, could be more sensitive to
exploitation. Therefore, a cautious approach for the exploitation was
recommended, and the TAC was set at 4 200 tons {(the estimated MSY). By 1985, it
was interpreted that the stock was stable and the TAC of 5 000 tons (average
catch 81-84) was advised.

No TAC advice was provided for 1986, 1987 or 1988 because the catch rates
could not be interpreted as an index of stock abundance. In 1988, it was
observed that increased catches over the previous several years had nc apparent
effect on the rescurce and catch levels at arcund 10 000 tons were recommended
as an exploratory level for several years,

Catch rates declined in 1987 and 1988, however catch composition and
biomass estimates from 1285 to 1989 suggested that the stock was stable and in
1590 it was recommended that the TAC remain at 10 000 tons. The 198% Norwegian
survey showed that the stock was dispersed and the sexes well-mixed. 1In 1991,
the catch rate series was standardized to account for changes in seasonality and
fleet composition and it was interpreted that the stock in 1989-90 was
substantially lower than in the pericd of stabilized catch rates, Also more
males appeared in the catches and there were indications of earlier sex change.
These concerns resulted in an arbitrary reduction of the TAC from 10 000 to 8 000
tons, The depressed conditions were still evident in the 1991 data and, in 1992
a further reduction te 5 000 tons was advised for 1993 and several vears
thereafter in an attempt to protect the spawning biomass and rebuild the stock.

5. STATUS OF THE RESCURCE

As interpreted in recent years, the abundance of the resource on the
fishing grounds is thought to be at a lower level than it was during the first
half of the 1980s. The decrease of CPUE associated with an increasing proportion
of male shrimp in the survey data reflects a decrease in the abundance of the
females. The inferences feor a decrease in the aize at sex reversal might indicate
a response to a decrease in population abundance or environmental influences,

Standardized catch rates showed different trends feor the Icelandic,
Norwegian and Greenlandic fleets over the same period. The Greenlandic data show
a declining trend from 1987 to 1992, whereas the Norwegian data suggest stability
aince 1989 and the Icelandic an increase since 1988. Therefore, there is some
uncertainty whether the stock has stabilized since 198% at a low level, as
indicated in the unstandardized catch ratea and Norweglan data, or is still
declining as suggested in the Greenlandic CPUE and in the estimates of blomasa.
At present , it is not possible to determine which is correct. .

6. PROGNOSIS

.

Given the current low level of the shrimp stock abundance in Denmark
Strait, the TAC for 1994 should be 5 000 tons and maintained at that level over
the next several years in an attempt to increase the catch rates and prevent a
possible over-exploitation of the apparently low spawning biomass.
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.. Table 2. Standardized catch rate indices by fleets {Greenland,
Norway and Iceland), and unstandardized catch rate
indices for all countries combined.

YEAR GRL NOR ICE ALL, unst.
1980 - 2.760
1981 : 2.780
1982 2.410
1983 | 2.000
1984 2.400
1985 1.780
1986 2.190
1987 3.260 2.060 0.738 1.890
1988 2.860 1.459 0.543 1.430
1989 1,900 1.061 . 0.563 1.140
1990 1.800 1.110 0.725 1.240
1991 1.400 0.929 1.050 1.020
1992 1.000 1.000 1.000 1.000
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The strata numbers in the Denmark Strait. The general fishery area is shaded
and the area covered by the Norwegian obssrver is the black spot. A much
wider area of likely distribution is indicated by a solid line,

- Fig. 1.
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Fig. 2. Catch and effort from the iogbooks weighted by nominal catches
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Fig. 3. The unstandardized caich rate indices of all countries combined.
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The lcelandic samples in the years 1987, 1890 to 1993 in the eastern part of the area.
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