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Shrimp in Denmark Strait

a)

Introduction

The fishery was initiated in 1978 with a catch of about 360 tons and subseguently increased rapld!y to about
12,500 tons in 1988. In 1989 and 1990 the nominal catch decreased to less than 11,000 tons and in 1991
and 1992 declined further to 8,600 and 7,500 tons, respectively. The annual caiches have continued to fall
in the traditional north area, to 6,600 in 1993, and finally to 4,500 in 1994. At the same time there has been
a new fishery starting in 1993 in two areas found furthersouth (Flg 1) where- -somae 1,100 tons and-1,800 tons
were taken in the middle area in 1993 and 1994* respéctively. In'the south area the catch was 200 tans in
1993 and some 1,700 in 1994,

The fishery takes place primarily in the area of Strede Bank and Dohrn Bank as well as on the slopes of
Storfiord Deep. Two new areas were discovered in 1989 by Greenland ( Lehmann, 1990), but not found
profitable at the time, have now been fished for two years. The new areas lie south of 65°N and are shown
on Fig.1 along with the traditional area. The fraditional flshmg area extends from approximately 65°20'N to

67°30'N and between 26°W and 34°W: For;the’ sake of comparison-and. because of the'uncertainty of whether -
_ - the shrimp'of the new-areas: belong to’ the same stock the catch and eﬁort data arg kept separate. from
" those of-the tradmonal area: :
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Input Data

Commercial fishery data

Trends in catch and effort. Catch and effort data from logbocks were available from Greenland, Norway,
lceland, France, Faroe Islands and Denmark since 1980. 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 period to
estimate the total effort.

Total effort values showed the same pattern as caich, Batween 1880 and 1989, effart increased from about
35,000 hours to more than 100,000 hours, declining thereafter to about 92,000 and 95,000 hours in 1990 and
1991, respectively. Tne fishery from July-December became more important at the end of the eighties,
acceounting for approximaiely 50% of the total annual effors.

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. 2). Total effart values show
about the same pattern as catch. - between 1980 and 1989, effort increased from about 35,000 hours to
108,000 hours, declining thereafter to about 70,600 hours in 1993 and further to 30,000 hours in 1994 in the
northern area (north of 65°N)

Trends in catch rates

Abundance indices were calculated frem the unstandardized catch-rate series of the years 1980 to 1994
{Skuladottir, 1994), using 1994 as the reference point (Fig. 3). There was a declining trend from 1980 to
1691, Within the general trend, however, a period of fluctuating (unstandardized) catch rates can be seen
from 1981 to 1987, followed by an obvious decline from 1987 to 1989. Catch rates were simitar in the period
from 1989 to 1993, where the 1983-04 level was about 50% of the level seen during the period of relative
stability from the mid-1980s. But in 1994 there was a considerable increase in CPUE. The unstandardized
overali CPUE has been calculated for all countries and set against removals as catch from the stock in every
3 previous years (Fig. 4). From this figure-it appears that some recovery has taken place as the annual -
removals of shrimp frem the fishery decrease. :

Standardization cof the cateh rates

The catch and effort data frem Greenland from 1887 to 1994 were analyzed using SAS multiple regression
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. ). The results for both shawed & continuous decline tili 1992,
stability in 1993, and a considerable increase in 1994, '

Commerciaj Biological data

icelandic fishery data

The lcelandic samples (Fig.6) taken in the autumn of 1987 and 1988 showed that the catches east of the
midline were comprised mainly of female shrimp with a distinct mode at 31 mm Cl.. The 1990 fall samples
showed the increased importance of the male component (about 50% compared 0 32 and 26% in 1987 and
1988). In 1991, 1992 and 1993 sampies taken in spring showed that the male shrimp dominated in all three
years. In 1994 the samples taken in spring showed about 50% occurrence again of males. The occurrence
of a compenent of female shrimp with a mode at 25-26 mm in the icelandic samples suggested that sex
change occurred earlier than normal. The 1991 and 1992 samples showed the -occurrence of these small
females but there was no noticeable compenent as seen in the 1990 data.

The occurrence of a component of female shrimp with a mode at 25-26 mm as noted in the 1930 samples
is here again present but not very distinct, and the preliminary age assessment of [celandic samples of the
years 1990 to 1994 indicale that up to 20% of a year-ciass changed sex one year earlier than the rest. This
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could indicate a response to fishing pressure, as indicated by dachnlng catch rates of the past years, or .
there could have been a migration of shrimp from Icélandic waters where males ehange sex at a smaller size.

Greenlandic fishery data

The samples from the Greerlandic fishery in 1994 (Fig. 7 A and B) came from all 3 areas. The occurrence
of males in the north area was very low or only 26.5% in February, In the middle area the occurrence of
males was from 37% in March to 46% in April. In the south area the occurrence of males is 34% in January,
29% in February and 58% in.April. Thase propertions of males resembled more the conditions of the
population in the north area in the eighties. There appeared to bea peak in the female component at 26 mm
CL. in January and February but at 26 mm in April in the south area. In the middle area there was also a
famale peak at around 30 mm CL.

Research Survey Data

Biomass estimates

A two phase stratified random trawl survey was conducted by Greenland in the Benmark Strait in September-
October, 1994. The bIOI'T'IaSS estimate of 3,800 tons was much higher than that of either 1990 or 1892, which
were 1,860 and 1,044 tons, respectively. In the beglnnlng the biomass was, however highest, namely 4,879
tens.

Demegraphic structure

Greenlandic survey samples from 1989, 1990, 1992 and 1894 (Fig. 8) showed an |ncrease in the prOpornon‘
of males over the period which' was consistent with a trend from the 1985 to 1988 Norwegian surveys.
However overall abundance declined, especially for females.

Percent males .

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Norway 438 414 535 585 580
Greenland 63.1 625 - 78.3 .- 74.5

Summary of all Indices

Trends in catches

Increass from 1978 to 1980. _

Decrease in 1981 and stabilization in "82 and 83 at around 4,700 tons.
Steady increase from 1983 t9 1988 to 12,500,

Decrease from 1988 to 1994,

Trends in effort

(General increase fro'm 1979 to 1989.
General decrease from 1989 to 1994,

Trends in catch rates

Overall declining trend in the unstandardized catch rate from 1980 to 1991,

Considerable increase from 1993 to 1994. _

A steady decrease for the standardized catch rate for both large shrimp and ali shrimp from 1987 to 1992
for Greenland.

Levelling off from 1992 1o 1993

Increase in 1994,



Biomass estimate from research surveys

Biomass in 1994 the second highest of comparable surveys..

Demegraphic structure from research surveys

After 1988, increasing proportions of male shrimp (<28 mm CL) in lcelandic samples
In 1994 decrease in proportions of male shrimp in lcefandic samples,
Increase in proportions of males since 1989 in Greenlandic surveys

Summary of Advice From Previous Years

The interpretation of the effects of fishing on the stock in the Denmark Strait north of 65°N has changed since
the first assessment was conducted in 1980, [n 1981, it was thought that the decrease observed in the spring
calch rates were due to 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 a TAC of 5,000 tons (average catch 1981-1984) 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. [n 1988, it was observed that increased catches over the previous several
years had no apparent effect on the resource and catch levels at around 10,000 tohs were recommended
as an expleratory lavel for several years.

Catch rates declined in 1987 and 1988, howsver catch composition 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 wall mixed. In 1991,
the catch rate serias was standardized to account for changes in seasonality and fleet composition and it
was interpreted that the stock in 1988-80 was substantially lower than in the period of stahilized 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 1891 data and in 1992 a further. reducnon to 5,000 tons was advised for 1993 and several
years thereafter in an attempt to protect the spawning blomass and rebuiid the stock.

Status of the Resource

Unstandardized catch rates showed a declining trend from 1987 to 1991 but a stabilization between 1991
and 1993 a rise in 1994. The standardized catch rates of Greenland show also a decline from 1987 to 1992
and a stabilization between 1992 an 1993 followed by about the same increase in catch rate in 1994 as that
for all fleets combined. Moreover there was an increase in biomass index from low bicmass of the years 1990
and 1992. As such this could be an indication of improvement of the resource. On the other hand the
proportion of males to females is ‘high according to Greenlandic: survey but about haif according to the
jcelandic samples, and low according to the Greenlandic samples.

Prognosis f

Given that it is not certain that the stock has recovered substantlally catches should be 5,000 tons in 1995
in an attempt to increase the catch rate further and rebuild the stock. This should apply to the whole area
including the new areas. '
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The strata numbers in thé Denmark Strait.

Fig. 1.



Catch Mt Effort Tr. Hrs.
120000 + - 14000
+ 12000
100000 T ‘
- 10000
80000 t i
T 8000
60000 + . 6000
40000 + 4000
20000 t + 2000
0+ t + + ——t —t—t—t——+

Fig. 2.

CPUE in'the 4th year

Fig. 3.

1380

1981

1982

1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

Catch and effort from the Iogbooks werghted by nomrnal catches from the area north -

of 6

250

200 T

150

100 1

50 1

5°N.

y =-0.015x + 268.7  r=0.912

'I'Il

0 2000 4000 6000 8000 10000 12000

Mean catch (mt) every 3 years

The mean catch of shriimp every 3, years agarnst unstandardrzed CPUE in the fourth

year, denoted by that year, north of 65°N.



CPUE-INDEX

2.00 1
1.50 1

1.00

Fig.

< ~— o M [ BNt~ B U S~ = o
® @ @ @O w @w 0 5 9 o9 9«
— — — — — — — — Lag — — [aad - -—
4, The unstandardlzed catch rate :ndlces of all countnes comblned.
250
All shrimp
.00 . Shrimp >B5g
) R A
\
% 150
e
£
L
S
o
O 100
050
OOO T T T T T 1] T T
1987 1688 1989  1BS0 1961 1982 - 1903 1994
Annual CPUE |nd|ces calculated for shrlmp >8 5gand for total catch by 32 Greenland

trawlers in Dénmark-Strait from 1987 to 1094.




Per mille

100[ ‘ .

30 e

80 A
70 : ..
50 1907 Sept ooy
50
40
30
20
10

a =

90
70 ---2Q
o

,,,,,, Mo spines
1991 May O P
50

40
30
20 |

1o . ‘I - .

t2 14 16 18 20 22 24 26 28 30 32

0 e

34 36-39 12

14 16 18 20 22 24 26 28 30 32 34 36 38

100 -
s g0 f
0 L
O g0
80 [ I
N : 70}
70 ¢ L ! M ° -
5o 1988. Aug - Sep ; : g0} 1992 Apr - May
50 ; E 50
40 : ' 40
30 } . 30}
20 2 20t
10 1ot
0 - .’ _' N o - " A K v .
12 14 16 18 20 22 24 26 28 30 32 34 36°33 12 14 16 18.20 22 24 26 28 30 32 24 36 38
80
: 9g | .
ao '
a0
70 70
60 1590 Sept 80 1993 Apr - May
50 -
404 40
30 ag
20 20 .
10 . 10 . W
0 - 0 1 - . . L] +

12 14 16 18 20 22 24 26 28 30 32 34 I8 I8

CL mm

Fig. 6. ples ir

LLE A

12 14 16 18 20 22 24 28 28 30 32 34 36 18
CL mm

90 T
80 +
70 + :
60 - ‘ 1994 Mar-Apr’

501
40*
30 4
20 1
10 -
0

L]
-

16
384

The Icelandic sampises in “th_e yéars 1987, 1990 to 1994 in the eastemipaﬂ of the area.

-r



" numbers

January-41°N - - N Janyary-87N ——
\/ n=349 Male /\-' n=0es7 Male
O S T T T O O O O I B o e et OO —
Primipare S i Prim|pare
- —
Famale 1 . Femule
SEEREER R 400+ ' J—
204 Unkn \A i Unkn,
[ . /] 3 [
- Al é 300 A Al
2 11
184
™ ‘k
o / 4
1004 o
24 F
/] i
A A S
LD LA I IS A SULE I I AL A e R o-1r LSRR L AR RS AR AU A A RIS AR RIS AR A
] 101112131418 1817 18 102021 22 2374 23 28 77 28 29 3091 323704 35 36 37 1911113 1415 1H 5710 392021 222324 252027 2020 30 38 32 33 M 3530 17
¢l-mm ol-mm i
200 30
February-82’N| —— February-86™N | —
n=2712 Malw n=3881 Male
130 ¥ &
[— 400 R ——
Primlpare Primipare
1001 /N F [ 4 \
. avanan 3504 :- sereass
F i L Femal
140 emale i ™ male
2004 HERRR R
Unkn. i Unkn.
1204 !
. — & a1 i _
s -4
I Al $ i al
: ! ;
H i g 2001
804 3
il 1]
¥ i
150 i
80 \ / {
HE 1004 /
20+ V/ i . 501 / ‘:’ \
) 1 A L 'R i . A1 A ! 4N
LB A LI U S A LA ARSI A A o LA I N LA L R A LA IR LA LI LA R LA
1011121314 161617 181920 21 22 23 24 25 26 27 28 29 3031 3233 34 3538 37 109192131415 7017 101920 21 22 23 24 2826 27 2529 J0 I 32 333438 30 37
al-mm cl-mm
- March 84" 85'N | —
,\ n=3018 Male
A Prlmipare
200 p ™ mip
[1\ Famale
RN R AR
1304 Unkn
= . J—
4 .
: ! All
£ !
a
c
100+ L
LE
501 . i
i
Y A E
Y S
o LI I L L R A L
58 Y9 181112131415 1617 1A 1920 21 22 2124 25 26 27 20 20 3021 32 30 34 34 38 37

cl-mm

Fig. 7A.  Pooled shrimp samples from January-March 1994 sampled in various fishing areas.




aumbers

i i Apnl 8N o e Apnl 84 85N —
nw AT Mals w2441 Mauis
R 168 ———
j\ Primipars Primipars
LS I T I O [ " 140+ J—
J 1 ‘ Pamnie '\ Fermnin
= o N —
Unin. Unin,
® 1004 -_—
All 2 [+ N All
/ 5 ” | ‘
LS / J
A

{ \‘ ¥ AR

S A

LB EARE AN AS AR A RA S R NSRRI A S AL AR AAS T T P e PP T ey T r
101112131418 1817 Y8 120 21 22 2024 29 20 21 78 79 3031 32 71 34 39 38 37 1011131314 181917 181920 71 22 2724 29 20 2T 28 20 30 31 17 3334 38 39 37
’ ol-mm

cl-mm

Fig. 78.  Pocled shrimp samples from April 1984 sampled in various fishing areas.



Per milla
90

80
70
60 1989 Sep - Oct )
50 -—-d

' Y ---d 0
...... ( No spines

- 40
30
20
10
Y

12 14 16 18 20 22 24 26°28 30 32 234 36 28

90
80
74Q
0 ’ 1990 Sep - Oct
50
40
30
20
10
g b

12 14 %6 18 20 22 24 26 28 30 22 34 38 238

90
80
7o
60
50
40
ao
29
10

1992 Oct

12 14 16 18 20 22 24 26 28 30 32 34 36 38

CL mm

%0 1
80 WL
:Z_ 15945ep-pca'
so 4
40
10 [
20t
10 }
0+t

..
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