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1. INTRODUCTION

~The fishery in Denmark Strail began in 1978 with a catch of about 360 tons and subsequently
increased to around 12,500 tons in 1988. (n 1983 and 1990 the nominal catch decreased to lass than
11,000 1ons and in 1991 and 1992 declined further to 8,600 and 7,200 tons, respectively, Vassels from
Denmark, Faroe Islands, France, Greenland, lceland and Norway were active in the fishery from 1980 1o
1891, inclusive. No fishing was reported from Erance since 19931, Reported catches and TACs throughout
the history of the fishery are given in Table 1.

The shrimg fishery in the Denmark Strait occurs primarily in the area of Strede- angd Dohrn Banks
as well as on the slopes of Storflord Deep (Fig. 1). Two new areas which were discovered In 1989 by
Greenland (Lehmann, 1950) but not found profitable at the time have now been fished after the opening
of the whole af the socalled redfish box where some 900 1ons were caught in 1993. The new areas lie
south of 65°N and are shown on Fig. 2 along with the traditional area. The traditional area extends from
approximately 65°00°N to 67°30'N and batween 26°W and 34°W. For the sake of comparison the catch
and effort data of the new area are kept separate from those of the traditional area as it is considered
possible that the shrimp here belongs to a different stock. :

2. INPUT DATA

2.1, COMMERCIAL FISHERY DATA (SCR Doc. 93/131, 93/133)

2.1.1_Trends in catch and effort

Caich and effort data were available from logbooks from Greenland, Norway, lceland, France,
Faroe Islands and Denmark since 1980, and from  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 1o June and July to December) was then applied 1o the total catch of the period to
estimate the total effort. :

" Total catches increased rapidly from 1978 to 1980, decreased in 1981 and remained stable to

1983. Catches increased steadily from 1983 to 1988 and then decreased to 1992 (Fig. 3}. Total effort

values show about the same paftern as catch. Between 1980 and 1989, effort increased from abaut

35,000 hours to 108,000 hours, declining thereafter 1o about 70,000 hours in 1993 in the area north of

. B5°N. As these figures are only provisional it is quite likely that both catch and effort wiil and up Being
about the same as in 1892

2.1.2 Trends in catch rates

Abundance indices have been calculated previgusly from both unstandardized and standardized
series (Skuladottir ef al, 1993), The unstandargized overall CPUE has been calculated for all countries
and set against removals as catch from the stock in every 3 previous years (Fig. 4) showing the decline
in CPUE as more shrimp is caught. In spite of considerable decling in the average catch of the years
1990-1992 of some 8,700 tons there is no increase in CPUE in the fourth year, i.e. in 1993. Also the
unstandardized catch rate indices for all countries combined is shown (Fig. &) using 1993 as a reference
point. :

Unstandardized catch rates weré without trend.from 1981 to 1987 followed by a substantial
decline to 1989, Values for 1990, 1991, and 1992 wera similar to the low 1989 level. The 1989-92 ievot
was about 50% of the level seen from the early to mid-1980s period.




2.1.3 Siandardization of the catch rates

The catch and efforl data from Greenland from 1987 to 1993 were analyzed using SAS multiple
regrassion procedures to account for the vessel size and seasonality (months) of the fishery both the total
catch and the proportion of shrimp >8.5 g of weight {Fig. 6). The resulis for both showed that all years
were significantly higher than the 1992 estimate, whereas 1993 was similar to 1992,

Standardized catch rate series have previously been calculated (Skuladottir ef al, 1993) for the
period 1887 to 1992 for the other two countries Norway and lceland as well. The Norwegian catch rates
declined from 1987 tc 1989 to remain stable thereatter. The lcelandic calch rale has remained relatively
stable belween 1987 and 1989, increased substantially between 1989 and 1991, remaining stable
between 1991 and 1992. '

2.2 COMMERCIAL BIOLOGICAL DATA (SCR Doc. 93/65, 93/131)

2.21 Icelangic fishery data

The fcelandic samples (Fig. 7) (Skdlagottir, 1893a) taken in the fall of 1987 and 1988 show that
the calches east of the midling were comprised malinly of female shrimp with a distinct mode at 30 mm
CL. The 1990 fall samples show the increased importance of the male component (aboul 50% compared
10 32 and 26% in 1987 and 1988). The 1931, 1992 and 1993 samples taken in spring show thal male
shrimp cominated at this time in all three years.

The cccurrence of a component of female shrimp with a mode at 26 mm in the 1990 samples
suggested thal sex change occurred earlier than normal. A study of female maturity ogives in Icelandic
samples in the years 1985 to 1992 (Skuladattir, 1993b) suggested a drop in the values of L, for the year
1990 only, ’ : ’

2.2.2 _ Greeniandic fishery data

The samples from the Greenlandic fishery in 1993 (Fig. 8 and 8) come from a wide area and cover
also the time of the period February to Aprii when the fishery is mostly taking place. In the traditional area
north of 65°N (strata 580, 630, 631 and 680 were composed primarily of large shrimp with a modal length
of 26-27 mm CL. Samples taken just south of B5°N (strata 488 and 487) showed the occurrence of a
broad size range whereas those taken between 62° an 63°N (strata 191, 240,241 and 280) contained
shrimp with modal tength of 22-23 mm. In 1989 when Lehmann (1990) was searching for new shrimp
grounds the Ly, of mature-females appeared 1o be at about 24 mm in the scuthern area where as the Ly,
of the shrimp in the area just south of 85°N was in 1989 about 28 mm :
thus resembiing the size at maturity of fermales of the traditional area {Skuladottlr, 19930}

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

2.3.1 Biomass estimates

A stratified-random trawl survey was conducted by Greenland in Denmark Strait in October, 1982,
The biomass estimate of 1,044 tons was lower than the 1990 estimate for the same area (1,.860) tons. The
Norwegian surveys from 1985 to 1989 produced much higher estimates between 25,000 and 50,000 tons.
Inveshigations show that differences in survey design should cause the Greenlandic survey (stratified
random) to provide biomass estimates of only 20-30% of the Norwegian (fixed station) results.

2.3.2 Demographic structure

Greenland survey samples from 1989, 1990 and 1992 (Fig. 10) showed an incréase in the
proportion of males over the period which is consistent with a trend evident from the 1985 to 1989
Norwegian surveys. However overall abundance, declined, especially for females.

. Percent males
1985 1986 1987 1988 1983 1990 1991 . 1902

Norway 438 414 B35 585 580 _
Greenland : - 831 825 . - 78.3

The ddata also showed that males in 1990 and 1892 did not attain the large sizes evident in 1989.
Further, the proportion of small females was higher in 1992, suggesting the possibility of sex change
occurring. at an earlier age or migration of shrimp from {celandic stocks.

The survey data showed an increase in the total numbers in the western part of the survey area
in 1992, Both males and lemales deceased by a factor of 10 in the stratum wilh highest abundance in
1880 while abundance increased in the area of the mid-line between Greenlgnd and Iceland.

3. SUMMARY OF ALL iNDICES
8 Trends in catches
Increase from 1978 to 1980.

Decrease 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 1993.
+ Trends in effort

General increase from 1979 1o 1989.
Decrease from 1989 to 1993.

Trends in catch ratas

Overall deciining trend in the unstandardized catch rate from 1880 to 1991.

A steady decrease for the standardized catch rate from 1987 to 1992 for Greenland.

A decline in standardized catch rate from 1987 to 1989 for Norway.

A relative stability in standardized catch rate between 1987 to 1989 to ingrease substantially
between 1989 and 1991 tor iceland.

Decrease in large and total shrimp indices from Greenlandic data.

Biomass estimates from research surveys

Biomass in 1992 lowest observed. NO survey in 1993.

Demographic structure from research surveys

After 1988, increasing proportions of male shiimp (<28 mmy) in Icelandic samples.

Indications of earlier sex change occurred between 1889 and 1990, and the condition has not
reversed.

Increase in proportion of males since 1985.

Differences in distribution 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. In 1981, it was thought that the decreases obsarved in the
spring catch rates were due to heavy exploitation. Also, it was considered that the stock was ai the
northern limit of the species distribution range, and as such, could be more sensitive 1o 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 B8 because the catch rates could not be
interpreted as an index of stock abundance. In 1988, it was observed that increased catches aver the
previcus several years had no apparent effect on the resource and catch levels at arcund 10,000 tons
were recommended as an exploratory level for several years.

Calch rates declined in 1987 and 1988, however catch compaositicn and biomass estimates from
1985 to 1989 suggested that the stock was stable and in 1990 it was recommended that the TAC remain
at 10,000 tons. The 1989 Norwegian survey showed that the stock was dispersed and the sexes well-
mixed. in 1991, the catch rate series was standardized to account for changes in seascnality and fleet
composition and it was inlerpreted that the stock in 1989-80 was substantially ower than in the period
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 1931 data and, in 1992 & further reduction to 5,000 tons was
advised for 1893 and several years thereafter in an attempt to protect the spawning biomass and rebuild
the stock.

5. STATUS OF THE RESOURCE

As interpreted In recent years, the abundance of the resource on the fishing grounds is thought
o be at alower tevel than it was during the tirst haf of the 1980s. Decrease of CPUE associated with an
increasing proportion of male shrimp in the survey data reflects a decrease in the gbundance of the
fermales. The recent inferences for a decrease in the size at sex reversal might indicate a response to
a decrease in population abundance or environmental influences.

Standardized catch rates showed different trends for the Icelandic, Norwegian and Greenlandic
fleets over the period 1987-1992. The Norwegian data suggest stability since 1989, the lcelandic an
increase since t988, whereas the Greenlandic data show a declining trend from 1987 to 1992 but a
stabilization between 1992 and 1993. Therefore it is possible that the stock has now stabilized at a low
level. But as yet there are no signs of a recovery neither as an increase in catch rale nor as a hngher
proportion of females as compared to previous years.

8. PROGNOSIS

Given the current low level of the shrimp stock abundance in Denmark Strait, calches should be
5,000 tons and maintained at that level for a couple of years in an attempt to increase the caich rates and
prevent a possible over exploitation of the apparently low spawning biomass.
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Fig. 1. The strata numbers in the Denmark Strait. The fishery areas are shaded.
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Figure 2, Distribution of catches of. shrimp (tons per statistical
unit) in the fishery in Denmark Strait in January-October 1993,
based on logbooks from the Greenland fishery. The area delimited
by a dotted line is the 'redfish' box (see text) opened to the
fishery in 1993. The small area south of 66°N was opened from
1990.
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