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Abstract

In this paper there are logbook information on the lcelandic fishery for the years
1995-1996 as well as nominal catches. ' :
Age determination of the shrimp samples taken on the eastern side of the midline in
1995 were and 1996 were assessed by using modal analysis. The growth of males from the
assumed age 3 to & is found to be on average 2.5-2.7 mm per year. The change of sex starts
at the age of 5 but is estimated to take mostly place at age & so the the first spawning will
“take place at the age 5 for about 18% of the year-class and the rest of the year-class will
spawn at the age of 6 for the first time as the birthday is assumed to be the 1st of January.
The oldest shrimp detected were 8 years. As the young shrimp are never found, the
assumed age could well be a year older.

Introduction

In this paper there is an account of logbook information for the lcelandic fishery
taking place on the eastern side of the midline between Greenland and Iceiand. This
information is presented here for the years 1996 and 1997 as well as the nominal catch.

There has been a growing need to assess the age of shrimp in Denmark Strait. This
is now deone as before using the modal analysis.

Material and Methods

For most of the catch data there are logbook data which include catch and effort. Not
all skippers send in the logbooks, but information on landings can be obtained elsewhere.
Thus the equivalent to the nominal catch can be calculated for the effort. This is done by
adding up all catch and effort by two periods of the year from the logbooks and calculating
the CPUE. “Wherupon the nominal catch for the same period is divided by the CPUE to get the
corrected effort. Twin trawls where treated by doubling the effort of twin trawls.

The measuring of the shrimp is carried out using sliding calipers and measuring the
carapace from the eye socket 1o the hind end of the carapace middorsally to the nearest half
mm. After this every specimen in a length class is gouped bv sexual character as done by
Rasmussen (1953) as well as detecting the presence or absence of sternal spines (McCrary
1971). The sex groups detected are 9. Later the 9 sex groups are combined and grouped
together in the three main groups males, primiparous females (with sternal spines} and
multiparous females (without sternal spines). In the group primiparous females there are
also transitionals.

The age determination was carried out using the method of Macdonald and Pitcher
(1979). For detecting the age groups, each of the three aforementioned length fregency




distributions (lfd.) of males, primiparous females and multiparous females was run
separately. 1t was tried first to asign many age-groups to the 1fd. and then reduce the
number to find the best fit. For the more difficult Ifds a constraint had to be put on the
coefficient of variation of the socalled sigma (standard deviation of the age-class) to be
fixed at 0.045. Trial values for the mean length were used as starting values. Moreover
when assessing the age of the multiparous females the sigmas were kept equal.

Catch and effort data

In 1996 the fishery was carried out in the period February through June with
occasional tows taken in the autumn. But most of the catch was taken in March and April.
The total annual catch was only 566 tons in 1996 (table 1) as compared to 2718 tons in
1997. The mean CPUE for the year 1995 was the highest ever for Iceland, namely 309 kgs
per trawling hour. In 1996 the mean CPUE was 240 kg, which was also rather high. The
CPUE was lower in 1997 i.e. 172 kg. it should be pointed out that twin trawls were more in
use in 1997 than in 1996 were there was litle usage of twin trawls. The average size of gear
was about 3200 meshes circumference in 1997 as compared toe 3120 meshes in 1996 (2400
meshes of most previous years),

Commercial Samples

The samples were obtained from shrimpers in 1996 and 1997. The proportion of
males in 1996 was very high namely 70% as compared to 50% in 1997. The percentage of
females was 30% in 1996 as compared to 50% in 1997. As the Icelandic commercial
samples have been quite few the last years it is not wise to draw any conclusions on the
proportions of females in the catch.

Of the multiparous females 83% were carrying eggs in- 1997, but 17% were not
carrying eggs, and are considered to be in the resting phase,. As pointed out before most of
the females will spawn every second year as hinted by the high percentage of mature females
not carrying eggs. As a comparison in 1996 these proportions were 28% not carrying eggs.

Estimation of Age

An attempt was made to determine the age of the shrimp in the Denmark Strait of the
lcelandic samples in 1991, 1992, 1993 and 1994 (Skualadéttir 1994) and later in the 1995
and 1996 were assessed {Skaladottir, 1996). Here again the samples of March through May
(Table 2) were aged. The primaparous females seemed to have mostly a single peak with
mean length at 27.7 mun. There was however a small peak of 23.8 mm CL. The multiparous
females seemed to have two main modes and two small ones.  All samples of the year 1997
were combined before the age assessment was carried out.

In table 4 are listed the mean lengths at age for the 3 sex groups for the years 1991-
1997 now assuming the birtday to be the first of January. This is different from what was
assumed before when the birthday was assumed to be first of June. Consequently all age
groups are here a year younger than was stated in previous years. For the males there
appears to be great consistency between years in the mean lenghts at age. Four modes can
usually be detected in the male Ifd. and sometimes five. As the left hand side of the male
Ifd is usually very deficient as regards the socalled 2 vear olds, their mean size is therefore
badly determined. At the age 3, 4 and 5, mean sizes of males are generally better estimated
than in any other sex group. The 6 year old males in May 1991 were however unusually
large but as the proportion was very low the mean size was not so well determined.

The primiparous females always seemed to be biomodal except for May 1992 and
again in 1995. The proportions of the 6 vear olds changing sex as judged by the proportion
of primiparous females against males plus primiparous females in the 6 group has been
about 35% on the average in the years 1991 to 1997, but this could be an underestimate as
more males may manage to change sex in time and still be able to spawn in August as
females.
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The multiparous females are a composite group and each year class is growing mostly
when in the resting phase, i.e. when the females are not eggbearing (every second years) so
there should be some slowing down of the growth as compared to that of the younger animals.
The growth is thus 1.9 mm between ages 6 and 7 (table 4). The Mix is usually unable to pick
up more than 3 age groups at a time except for 1994, 1996 og 1997 when there were 4 year
classses. The youngest, i.e the 5 year old multiparous females only represent a tiny
proportion (below 2 % of all sex groups). The 6 year olds (mature females) also represent
rather small percentages, namely between 3% and 19% of the overall proportion so their
mean size may not always be very well determined.

When looking at proportions these seem generally to be highest of 5, 6 and 7 vear
olds (Table 6). '
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Table 1. The catch, effort a

nd CPUE as reported by |celandic Iogbooi(s. in the Denmark: Strait in 1996

and 1997. :
FROMLOGBOOKS

YEAR MONTH CPUE EFFORT CATCH
kg/hr Tr. hours Tonnes
1996 . February 198 1249 246.842
March 229 359 82.316
~ April 341 618 210.885
May 59 A2 0.712
logbooks _ ¥ Feb-May 242 2238 540.755
Nominal catch 3. Feb-May 242 2297 555.011
1996 July 495 7 3.466
August 164 14 2.300
September 122 40 ' 4.860
logbooks ¥ July-Sept 174 61 10.626

Nominal catch ¥, July-Sept
Nominal catch |~ 33 1996 240 2358 565,637
1997 Janury 24 7 0.170
February 248 802 198.966
March 261 4290 1120.624
April 285 2596 738.690
May 135 1211 163.314
June 557 83 46.236
logbooks ¥ Feb-June 252 8989 2268.000
Nominal catch Y. Feb-June 252 9432 2379.670
1997 Sept 163 16 2.600
Oct 28 70 1.961
logbocks 2. July-Oct 53 86 4.561
Nominal catch % July-Oct 53 68378 338.127
Nominal catch >3, 1997 172" 15807 2717.797




Table 2. The length distribution by 3 major categories by months. The legend at the bottom of the table is the same as used before {Skiladétir, 1995 a}.

March 1997 April 1997
L Males | Primip.[ Multip. )3 a Mates | Primip. | Muliip. b3
mm FemalesiFemales mm Females|Females
14 14
14.5 14.5
15 15
15.5 15.5
16 i 16 1 T
16.5 0 16.5 0
17 i 1 17 1 1
i7.5 1 17.5 [i]
18 5 E 18 [
18.5 Z p 18.5 1 1
19 5 i) 0
19.5 3 3 19.5 1 1
20 ] ] 20 4 a
20.5 12 12 20.5 5 5
21 30 30 21 13 13
21.5 37 37 21.5 ] ]
22 36 2 38 72 17 i 18
22.5 45 3 48 32.5 39 i 30
23 54 2 56 . 23 30 1 1 3z
23.5 50 3 54 23.5 27 27
24 58 ] G7 24 23 3 24
24.5 83 5 89 24.5 23 2
25 B 3 14 105 25 4 z - i 37
25.5 65 3 11 B2 25.5 24 3 2 29
26 43 12 39 g4 26 14 3 4 Z1
26.5 34 14 50 58 26.5 18 3 7 28
27 30 24 61 115 37 7 ] 10 19
27.5 14 25 74 113 27.5 3 12 15 30
28 2 13 74 89 28 1 11 7 19
28.5 3 14 76 53 28.5 3 g 1z
29 i 10 73 84 29 21 23
59.5 1 12 G0 73 28.5 22 22
30 6 62 68 30 ] )
30.5 3 30 44 30.5 10 10
3 2 Z8 30 31 8 B .
31.5 23 23 31.5 5 5
az 1 € 7 32 3 3
32.5 3 32.5 2 2
33 5 5 33 1 1
33.5 z 2 33.5 3 3
34 Z 2 34 - 0
34.5 34.5
a5 35
35.5 35.5
¥ 717 148 724 | 1588 ¥ 285 47 138 470
ma mi mg gm ma mi mg am
¥ 717 14 4 130 b3 285 8 1 38
mean CL| 23.98 | 26.93 | 25.25 | 27.78 mean CL| 23,82 | 24.81 | 25.50 | 27.24
% 4512 | 0.88 | 0.25 | 8,18 % 60.64 [ 1.70 | 0.21 8.09
ag ga ead em ag ga ea am
z 7 90 5 599 z 1 a3 0 a4
mean CL| 27.07 | 29.68 | 27.50 | 28.20 mean CL{ 26.50 | 30.02 28.69
% 0.44 | 5.66 | 0.31 | 37.70 % 0.21 7.02 | 000 [ 20.00
eg - ag
h> 23 T 10
mean CL} 28.04 mean CL| 28.10
% 1.45 % 2.13
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Table 3. The mean carapace length {Cl}, proportion (PR} and standard deviation (SD} for each age
class from the Icelandic samples in the years 1996 and 1997 in the eastem part of the Denmark Strait area.

February-Aprll 1986

Age Males Primip. females Multip. fernales
cL | m D cc | m T = & | m i)
2 16.3 0.004 Q.81
3 19.4 0.0535 0.87
4 21.9 0.2907 1.10
5 24.5 0.3475 1.22 - 24, 0.0083 1.21 24.0 0.0088 0.93
] 271 0.0867 1.36 27.2 0.1010 0.93
7 23.5 0.0814 0.93
8 31.3 0.0171 0.93
March-May 1997
Age Males Primip. females Multip. females
o | m D oL fia) D CcL m D
] 18.1_1 0.0076 | 0.81
. 4 21.9 0.1145 .98
5 24,1 0.2011° 1.08 23.8 $.0059 1.07 24.2 0.0152 1,18
& 28.6 0.1766" 1.15 27.7 0.0922 1.25° 27.4 $.1932 1.18 .
7 - 286 0.1845 1.18..
8 32.3 _ 0.0092 1.18
Table 4. Mean carapace length mm of northem shrimp as esimated from Icelandic samplas in
the Denmark Strait in February-May. The birthday here is 1st of January.
MALES
- Year/"Agagroups” 2 3 4 5‘ ‘ 6 7 8
1991 15.0 18.5 210 - 24.0 27,0
1992 18.0 21.1 238 ' 258
1893 17.8 201 22.7 251
1994 14.0 18.1 20.3 23.0 25.6
1995 : 19.7 21,0 240 26.2
1996 16.3 19.4 21.9 24.5
1997 18.1 21.0 241 25.8
Mean 15.1 18.5 21.0 23.7 25.9
t Prmiparous femalas
1981 25.6 28.6
1992 25.1 27.9
19583 24.2 27.6
1994 23.9 27.0
1985 . 273
1596 241 271
1987 . 23.8 27.7
I— Mean 24.5 27.6
Muftiparous fermales
1991 26.1 30.2 32.0
1992 . 28,0 3. 2.7
1993 25.2 29.7
1994 22.9 26.3 28.8 1.4
1998 25.6 28.9 31.8
1966 24.0 27.2 29.5 31.3
1897 24.2 27 .4 29.8 32.3
Mean 23.7 26.3 29.5 3.9




Table 5. Proportions by age groups of northern shrimp as esimated from leelandic samples in the Denmark
Strait in February-May in the years 1991-1997,

MALES
Year/"Agegroups" 2 3 4 5 [ 7 3

1991 0.0185 0.0872 0.2789 0.2512 0.0389
1892 0.0231 0.1589 0.2122 0.1709
1993 0.0244 ¢.1450 0.2855 0.2215
1994 0.0049 0.0513 0.1370 1917 - 0.1112
1985 0.0275 0.0353 0.0733 0.08386
1996 0.0040 0.0535 0.2907 0.3475

1987 0.007¢6 0.1145 0.2011 0.1766
Mean ‘ 0.0085 0.0364 0.1658 0.2204 0.1338

Primiparcus females

1991 0.0238 0.0902
1992 0.0103 0.0603
1993 0.0246 0.0638
1994 0.0260 0.0620
1995 0.0582
1996 0.0083 0.0867
1897 0.0059 0.0922

Mean 0.0165 0.0731

Multiparous females

1991 0.0305  0.1732 0.0250
1992 ' 0.0498 0.2821 0.0328
1993 0.0327  0.2225

1994 0.0191 0.0383  0.2438  0.1149
1995 0.0264 0.5042  0.1938
1996 | 0.0098  0.1010  0.0814  0.0171
1997 0.0152  0.,1932  0.1845  0.0092
Mean . 0.0145 0.0465 0.2512 0.0767

Table 6. Overall proportions by age of northerrn shrimp as estimated from |celandic samples in the
Denmark Strait.

Year/'Agegroups” 2 3 4 5 6 7 8
1991 0.0185 0.0672 0.2789 0.2750 0.1596 0.1732 0.0250
1992 0.0231 0.1589 0.2225 0.2810 0.2821 0.0328
1993 0.0244 0.1450 0.2901 0.3180 0.2225
1994 0.0049 -0.0513 0.1370 0.2368 0.2115 0.2438 0.1149
1885 : 0.0275 0.0353 0.0733 0.1661 0.5042 0.1936
1996 0.0040 0.0535 0.2907 0.3656 0.1877 ¢.0814 0.0171
1997 0.0076 0.1145 0.2222 0.4620 0.1845 0.00892

Mean 0.0095 0.0364 0.1658 0.2408 0.2551 0.2417 0.0654 .
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Fig 1. The Icelandic samples in 1997
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