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INTRODUCTION

In July*August 1990 two stratified-random trawl surveys were carried out in
tpe'méln part of the area of shrimp (Pandalus borealis) distribution in NAFO
Divisicna 1lA-1E and a part of SAQ,

The surveys were carried out in almost the same area as similar surveys in
1988 and 1889 with the scope of assessing the trawlable biomass of the
offshore Subareas (+1 shrimp stock, and to collect bicloglcal samples to
estimate the size composition of this stock.

The twg trawlers worked simultanecusly, both covering the entire survey area.
Surveying conditions were favourable without ice preblems and bad weather,

MATERIAL AND METHCDS

The surveys were carriled out in the offshore area between 61°5275N and 72¢30'N
at the west ceoast of Greenland, from the 3-mile limit in depths between 150
meters and 600 meters, including that part of Subarea 0 which is adjacent to
the shrimp areas in Subarea 1.

The surveys were conducted with two vessels of 722 GRT and 690 GRT,
respectively (M/T MANITSOQ and M/T AUVEQ}, which were of the same size as the
trawlers used during the surveys in the vears before. Also, similar trawling
gear (Skjervoy 3300/20 with bobbin gear and a double-bag with 44-mm mesh size
in the codend) were used. The trawl doors used were in 1988 and 1590 of the
"PERFECT' type, while in the 1989 survey ’'BMV' doors were used, giving a much
lesser wing spread. During the trawl operations in 1989 and 1990 the wing
spread was measured by means of SCANMAR equipment toc 17.2 m and 28.1 m at
average, respectively. For the 1988 survey the wing apread was estimated to
26.5 m based on results from tank experiments, lacking equipment to measure
the wing spread during the survey.

Tpeldgraticn of hauls was held as close as possible to 60 minutes. In order to
minimize the influence of vertical shrimp migration the ‘trawl operations were
planned to be carried out only in the daytime {(0300-1900 UTC). Due to time
conagtraint, however, it became necessary to werk on a 24-hour schedule in the
last part of the surveys in 1989 and 1990,

In the area between 61°52'5N and 69°30'N the atratification was made on basis
of depth contours. As in the astratification scheme for the earlier surveys
this area was divided into subareas (Fig. 1). Each of these aubareas was
further divided intc four depth strata: 130-200 m, 200-300 m, 300-400 m and
400-600 m, ’

Due to scarge information on bottom topography the area between 69°30'N and
71°00°'N was divided into separate shrimp grounds as defined by the
distribution of the fishery. However, scme changes have been made in the
stratification of this area through the three yearsa of trawl surveys due to
establishment of a new management strategy from 198%.

It, was estimated that 130 and 143 hauls could be taken by the two vesasela,
raspectively, during the tilme avallable for the aurvey 1n 1990, aand wlth
trawling operatlions in the day-fime only. In most of the survey area the
degree of coverage would then be cleose to 600 km? per haul. Only in some of
the strata in the northern area a lower degree ¢of coverage (around 1600 km?
per haul} was accepted, being areas with known very low shrimp densities.

The hauls were allocated to the strata proporticnally to their sizes. However,
a minimum of two hauls per stratum was always scheduled, s0 additional hauls
were placed in some of the smaller strata (Tables la-c). Within the strata the
trawling sites were chosen at random according to the NAFO ‘Manual of
Groundfish Surveys in the Northwest Atlantic’ (Doubleday, 19%81). Fig. 2a-h
show the fishing locations and the survey routes for the two vessels.




For each atation a shrimp bilomass estimate for the actual stratum was
calculated by means of the swept area methed. On the basis of these a mean
estimate for each stratum together with standard deviations of the means were
calculated. Further, a pooled standard deviation for each region was derived
to indicate the level of confldence for the final biomass estimate.

Blological ahrimp samples were taken from all catches of one of the vassels.
However, from some hauls the catch was to small or to damaged to yield a
proper sample. Shrimpa were sorted by sexual characteristics and oblique
carapace length measured to nearest .) mm and afterwards pooled in .5 mm
groups. Samples were weighted by catch and stratum area, to obtain estimates
of total number of shrimp by sex and length group for each stratum and for the
total survey area. These estimates were compared to results from the 1988 and
1989 survey to give indications of changes in abundance of size groups.

RESULTS AND DISCUSSION

Shrimp catches from the trawl hauls were used tc estimate the trawlable
biomass for all strata. Table la-c give a list of all catches taken by the two
vassels. As the figures from the two vessels are reasonably well correlated, a
combined bicmass estimate has been calculated. The total biomass estimates for
the main areas obtained by means of data from beth vessels are shown in Table
2a-c.

When comparing the size of the estimated biomass from the recent survey with
the results from corresponding surveys in 1988 and 1989 (Carlsson and
Kanneworff, 1989; 1990), a fairly stable situation is indicated (Table 3). The
figures from 1989 are scmewhat higher (about 30%), but uncertainty remains
about the influence of a significantly smaller wing spread used that year than
in the two other years. The calculated absolute bicmass levels through the
three years can therefore only be compared with caution. However, some
information may be obtained on a.o. displacement of the stock from vear to
year by analyzing figures for the proportion of biomass in different strata
relative to the yearly totals (Table 4). In relation to 1988 and 199C a larger

part of the stock was found in the southern strata (W3-wW5) and in the 200-300
maters depth layer in 1989. In the 1990 data scme displacement of the stock to
deeper water is indicated, especially in the north (areas W1-W2). A steady
decline in biomass is seen through the three years in the northernmost areas
{N1-N7) . Furthermore, in the depth stratum 150-200 meters practically no
shrimp were found in the 199¢ surveys.

Length-frequency distributions of shrimp for the total survey areas in 1988,
1989 and 1590 are given in Fig. 3 and Tables 5, 6, and 7.

A direct comparison of total numbers of shrimp by sex from year to year is
complicated not only by differences in trawl design and minor changes in the
area surveyed between years. Alasc samples could not be obtained from all
strata in all years, however most strata withcout samples contain very small
biomass estimates.

Total estimates of specimens in each sexual group by year (from Tables 5, 6
and 1) show an increase in number of males from 1988 til 1989, and a decrease
in 1990 to the level of 1988:

pillions

shrimp 1388 1389 1990
males 19.8 34.0 19.4
prim,fem, 3.5 2.6 3.3
mult. fem: 4,6 3.7 3.4
Total 27.% 40.3 26.1

Numbers of primiparous females decrease from 1968 to 1983, but increase in
199G almost to the level of 1388, During the three years number of multiparous
females decrease consistently. Total number of shrimp increases in 1989 due to
recruitment of small males and levels off in 1990 to the level of 1988,

Savard et al. (1989) used modal analysis on shrimp samples collected during
Greenland trawl surveys in Davis Strait in 1983 to 1987 and summarized age and
growth data as shown in Table 9. Using these data asz a length at-age key on
the total length-frequency distributions from the surveys in 1988 to 1950
(Fig., 3 and Tables 5, 6, and 7), some consiatency is found from year to year,
‘In 1988 a dominant peak is found arcund 20 mm CL and ancther peak at 22.% mm
CL, representing 5 and 6 years old males. In 1989 thens peaks have moved to 22
min oAt 24,5525 mw Ol dwenpeet lvesly, now rapieaant bog o boyear-uld pales and F-
year-old primipaicus females. A uew mode ol males Is indlcated around 20 mm CL
(5 years old), but the distribution is characterized by a dominant mode at
17.5 mm CL, showing a significant recruitment to the fishery of prcobably 4-
year-old males. In 1990 this ’year-class’ is still significant, now at 19.5 mm
CL, while there are no indications of a significant new recruitment to the
fishery of smaller shrimp. The 20 mm group found in 1989 cannot be seen in
1990, while the 22 mm group from 1989% may be found as primary females in 1990,

Figures 4-12 show length-fregquencies of the total number of shrimp by stratum
and years. All depth strata are combined, the strata north of 69%°30'N are
combined in two main strata (stratum NW = stratum N1-N4, NS = N5-N7) and all
strata on the Canadian side of the midline combined in one stratum (C) (refer
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to Fig: 1). Both main strata.north of €3930'N (Fig. 4 and 5) show a
significant decrease in abundance of shrimp for all s%zea cver the three
years, except for a minor increase in the male group in stratum NW bhetween
1989 and 1990. In stratum C (Fig. 6) all size groups decrease from 1988 to
'1989, while in 1990 numbers of females increase and a dominant male group

* around 20 mm CL is avident, Fig. 13-15 show the numbers of shrimp in different
sex stages and total by stratum {stratum W1-W6) and depth from 1588 to 1990,
Comparing these figures with Fig. 7-12 indicates an axis from shallower water

in southern areas with amaller shrimp to deeper water to the north with larger
shrimp,

CONCLUSTONS

The total bicmass estimate from the stratified trawl survey in 1990 indicate a
fairly stable situation when compared to results of the surveys in 1388 and
198%. Wwhile the figures in 1589 were about 30% higher than in 1988, the 1%90
biomass is at the level of 1988. In 1989 a socuthward displacement of the
stock was indicated. In 1990 a displacement in the opposite direction is found
in the areas south of 69°30'N, while the biomass is decreasing further in the
areas anorth of these.

In 1%8% the stock was concentrated in strata with depths between 200 and 300
meter, while in 1990 shrimp were more concentrated in depths between 300 and
400 metexr, similar to the situaticn in 1988,

Doubt whether the estimates of absolute biomass from the three trawl surveys
are comparable has been expressed. The arguments are based on the differences
in gear design between years. When looking at the total biomasses in terms of
length-frequency distributions the recruitment of a substantial group of males
in 1989 may however explain at least in parts the high biomass estimate
obtained in 1989.

Also, there i3 some consistency with regard to the progression of identifiable
size groups of shrimp between the years. In 198% a substantial recruitment to
the fishery of small shrimp around 19,5 mm CL is obvious. 150 is at the mesh
size used in the surveys (about 43 mm stretched mesh) around 16.5 mm CL (Degel
and Lehmann, 1391). If a smaller mesh size had been used, coming recruitment
might have been indicated for smaller size groups, if they were available in
the survey area.

The primary females found in 1990 may contribute to the multiparous females in
1991, but as the number of multiparous females in 1990 was smaller than in
1988, and as there are n¢ indications of a geod recruitment to the
primiparous females in 1991, the total number of females may decrease in 1991,
The significant recruitment of males in 198% will not contribute to the group
of primiparous females until 1992, and the significance of this recruitment to
the large shrimp group will depend heavily on the fishing pressure in the
years before 1992. There are no indications of a good recruitment of new
groups of males in 1%90.

Having only three years of data available, the validation ¢f the apparent
consistency in progression of size groups from year to year will depend
heavily con results from the planned survey in 1%91. If a good agreement with
data from recent surveys if found, the next exercise will be to use modal
analysis on distributions from strata to investigate the poasibly to assess
strength ¢f year-classes.
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Table la. List of trawl hauls in strata west of the midline in the Davis
Strait survey 1990. Catches are given in kg.

STATION- AREA- TR-

IDENTIFICATION CODE DEPTH TIME SHR - COD . GHL RED MIX TOTAL
STRATUM C1-3
90MAQLI0072 059 KxX437 324.0 59 135 0 Z 8 4 149
90MAQ190073 066 KzZ436 326.5 62 1400 0 4 15 32 1451
90AU0100067 068 KzZ436 317.5 61 401 0 10 73 17 502
STRATUM C1l-4

90AUC100074 0B9 KX438 435.5 60 5 0 2 27 5 38
TRATUM -2

9OMAQ190067 045 KN439 28BB.5 &0 485 0 1 5 6 497
q0AU0100064 052 KS436 278.5 61 734 0 Q 3 35 776
9OAUQ100066 056 KT436 289.5 60 398 4] 7 68 19 492
S0MAC190070 050 KT437 277.0 61 180 0 0 0 21 201
STRATUM C3-3

90AU0100062 Q46 KPA38 342.0 62 558 0 23 37 6 623
90MAQ190068 046 KR437 363.0 38 554 0 25 235 0 814
90AUd100065 053 KS436 365.5 60 192 9] 30 B89 10 322
90MADL90069 048 KsS438 391.5 60 a7 0 17 249 4 356
STRATUM C3-4

90MAQL190066 042 KM440 429.5 336 0 5 27 10 378
90AUQ100061 044 KP438 477.0 62 2 0 7 7 3 19
90AU01 00063 049 KR436 466.0 60 23 0 129 71 7 230
90MA0190071 056 KvV435 469.0 0 12 32 0 46
Tabkle 1lb. List of trawl hauls in strata north of 65°30'N of the midline

in the Davis Strait survey 1890, Catches are given in kg.

STATION- AREA- TR-

IDENTIFICATION CODE DEPTH TIME SHR COD GHL RED MIX TOTAL
STRATUM N1

90Ma0190085 128 MLOOS 314.0 63 112 g & Q 8 126
90MaQd190086 124 MLOOS 287.5 60 72 Q 0 o 60 132
9cAU0100090 138 MLOO7 316.5 60 204 Q 31 g 52 288
90mMAQ190083 126 MMOO3 375.5 66 42 Q 5 Q 3 51
90MAO0190084 127 MMOO4 331.5 6l 150 0 o g 22 172
9QAUQ100C088 139 MM437 370.5 60 . 0 0 5 1 5 1l
9QAUQLO00RY 140 MM440 296.5 60 0 0 5 1 5 11
90MAQ190082 129 MNOD2 344.5 60 161 0 11 0 13 185
90MaA(Q190081 130 MNA39 283.0 61 5 ] 0 o 5 10
TRA N2 ;
oMAQ190092 117 03 303.0 60 151 g 1 0 4 155
90MA0Q190094 119 MEQQO2 274.5 63 3 g 0 0 1 4
90AUQ100092 134 MF0O03 250.0 63 2 Q 2 0 3 7
90AUQ100093 132 MFO04 229.0 53 2 ) 1 0] 3 7
90MA0190088 122 02 245.5 62 1 0] 0 o 5 [
90MAQ190087 123 MJO0Q2 240.Q0 59 2 Q 6] o 5 7
90AU0100091 137 MJOO7 165.0 39 8 0 o o 6 14
STRATUM N3

90MAQ190090 120 MFQO7 266.5 61 91 ] Q 39 146
90AU0100094 133 MFQQ7 260.5 61 60 0] 19 0 29 108
9CcMAOLO0089 121 MGOO7 286.0 60 142 ) 0 37 191
STRATUM N4 :

90AU0L00099 127 MAQOD 364.0 63 251 0 20 0 68 339
9OMa0190093 116 MBOQZ 327.0 60 148 0 2 0 8 158
90AUQ10CC98 128 MBOO7 343.0 43 163 0 1l 0 17 191
90AUQ100097 129 MBOl1l 352.0 &0 422 0 18 ) 24 464
90AU0Q100096 130 MDOO4 316.0 75 232 Q 4 Q 13 249
90AuU0100095 131 MDOOS 270.0 60 110 Q 1 Q 21 131
90MAL90091 118 MDOO7 322.0 60 3 0 2 o 4 B
STRATUM N5

90MA0190101 096 LL437 494.5 60 0 0 8 30 Q 37
90AUQ100081 105 LL439 317.5 60 82 Q 3 5 17 107
90AU0100082 106 LM435 378.0 61 9 0 1 16 4 30
90MAQ190077 099 LN433 489.3 60 0 0 1 29 1 31
90AUQ100083 110 LN434 391.5 6l 0 Q 0 2 0 3
90MAQ190076 097 LN436 302.0 14 4 0 1 1 4 g
90AUQ100084 109 LP434 442.5 61 0 0 0 ) 0 1
90AUQ100085 111 LP434 456.0 65 o] 0 2 11 0 13
90MAQ190075 100 LP439 346.5 58 7 Q 4 0 35 46
gOMAQLI0078 102 LR433 4B6.0 60 0 g 11 19 B 38
90MAQ190079 103 LR436 365.0 19 13 o 1 2 3 19
90AUQ100086 113 LR436 374.5 60 46 0] 5 2 8 61
90AUQLOO087 114 LR437 318.0 63 4 0 i 4 6 16
90AUQ100102 116 LT437 4B5.0 61 0 0 6 2 1 9
90MAQ190080 106 LT438 513.0 58 0 0 4 2 0 7
90AUQ100103 117 LT440 478.5 60 4 0 15 8 3 30
90aU0100104 118 LT440 411.C0 60 27 0 3 9 9 47
STRATUM NG ] ]
0AUD100000 103 [HOU2 2490 6L 9 0 U U 0O 0
YoAUuQ100107 108 LNOOY  137.0 GQ 0 4] V] VA 7
90MAD190100 098 LPOID 118.5 63 ¢] 0 0 0 32 32
a0MAQ190099 101 LRO1O 94.0 59 0 0 0 g 36 36
90MAQ120098 104 LSO06 261.5 60 1 0 0 Q 5 6
90MAD190097 105 LTO06 256.5 60 9 0 0 0 8 17
90AU0100101 122 LZQO2Z 476.5 60 12 Q0 14 1 1 28
S0AUC100100 124 MAQO3 400.% 61 9 0 5 0 4 17
STRATUM N7/
90AUQ100106 115 LTQLll 183.C 60 1 0 1 0 6 7
9oMA01920096 107 LvOQ9 229.0 61 45 0 ) 0 g 54
90AUQ100105 1 LvQo9 314.0 60 277 Q 12 1 107 398
90MAQ190095 LX011 434.0 61 11 0 2 1 3
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Table lc. List of trawl hauls in strata south of 69°30'N of the midline
in the Davis Strait survey 1990. Catches are given in kg.

STATION- AREA- TR-

IDENTIFICATION CODE DEPTH TIME SHR COD GHL RED MIX TOTAL
TRATUM W1-1
J0MAQI90122 077 LDOO8 166.5 59 2 0 1 0 1 4
80MAC100128 QB6 LGO10 154.5 &0 0 0 0 0 6 6
90AUOI00I25 092 THQO9 170.0 48 0 0 ! 0 0 0
50AU0100127 094 LHO14 163.5 60 32 0 0 0 7 39
STRATUM W1-2

S0AUD100119 074 LBOO7 289.5 61 143 0 2 2 6 152
GOMAQI90121 074 LBOO8 295.5 62 24 0 4 2 10 257
SOMAO190115 076 LDOQL 295.0 60 120 0 0 g 14 134
9OMAQI 90107 080 LEQOL 296.0 - 60 88 0 3 g 1 102
50AUOIC0113 086 LFOQ3 223.0 62 1 0 0 0 6 7
9OMAQ190123 082 LFOQ4 236.0 60 19 0 0 0 7 26
9OMAO190124 085 L[GQO3 262.5 40 10 0 0 0 6 16
90AUQI00112 091 IGOO4 203.Q 60 1 0 0 il 9 10
90AU0100075 085 LG440 272.0 73 5 0 i i 12 73
9OMAQ190125 089 LHOO4 205.5 60 0 0 0 0 0 0
50AUC100126 093 LHOI3 209.5 60. 15 0 2 0 5 22
90AUOI0C1I0 095 LJOO4 211.0 60 i Q 0 0 2 3
60AUQIO0I11 096 LJOQ5 207.5 61 3 0 i 0 1 B
9OMAD190126 092 LJOOY 245.5 61 130 0 0 0 59 189
QOMAO190127 091 LJOO9 232.5 58 8 3 0 0 5 i3
90AU0100108 104 LJQ11 228.0 60 17 0 1 0 9 27
90AUO100109 097 LJOIL 231.5 60 146 0 11 0 22 179
STRATUM W1-3

9OMAO1B0047 Q60 KX439 322.0 61 1635 0 7 5 22 1669
G0AUOLIODI17 064 KX440 327.5 63 190 9 17 23 6 236
S0AUDIO0120 Q66 Kz004 378.5 61 261 0 35 27 5 328
SOMAQI1 80052 061 KZ006 369.0 60 668 1 53 54 12 802
90AUOI00118 065 LAOOL 338.5 61 319 0 Q 0 0 319
90AUO100121 069 LADO3 361.0 60 535 0 45 30 6 616
90MAO1B0053 067 LAOD6 2387.5 60 . 180 ¢ 38 13 15 246
90AUOI0N068 072 LA436 394.0 61 22 0 10 100 4 136
gOMAQIS0112 075 LA437 320.0° 62 839 9 0 0 26 924
90MAQ1G0113 072 LA438 32410 65 605 0 0 o 15 619
60MAQ190114 073 [LA440 317.5 61 161 0 0 0 17 178
60AUOI00122 073 LBOO3 317.0 61 1366 g 18 g§ 18 1410
9OMAO190074 071 LB436 321.0 63 274 0 1 2 15 - 291
90AUQ100069 077 LB438 32315 59 81 0 10 27 .33 151
00AUQ100123 078 LDOO3 321.0 61 891 0 16 2 B 917
90AU0100070 079 LE437 361.0 60 45 0 5 8l 4 132
90AUCI0Q072 082 LE438 350.0 60 155 0 2 20 13 130
GOMAQ190116 079 LE439 327.5 62 69 0 5 1 12 87
50AUQI00071 0BO LE439 333.5 60 125 0 5 12 16 157
SOMAQ190106 081 LFODL 305.0 61 158 0 7 9 35 201
00AUO100073 084 LFA38 343.0 60 313 0 4 10 15 342
GOMAQ190105 084 LF439 306.0 60 13 0 2 1 1 20
90AUQIQ0076 090 LH439 300.5 62 88 0 3 26 9 132
S0AU0100077 100 LJ438 329.5 61 99 0 10 45 22 176
90AUQI00079 098 LJ438 386.0 65 18 0 4 83 10 116
GOMAG190102 093 LJ439 335.5 61 76 0 3 10 15 104
STRATUM W1-4

9OMA0190104 088 1LG437 517.0 0 0 1 6

GOMAQIO0103 090 LG438 518.5 60 0 0 0 1
30AUO100078 099 LJ438 418.0 12 0 3 100 2 140
STRATUM W2-1

GOMAQI90131 087 1DO1Q 185.0 60 0 0 0 0 1 1
90AUQI00130 081 LEQI4 173.0 62 1 0 0 0 0 1
9OMAOL90130 083 LFO11 162.0 61 0 0 0 0 1 1
90AUOL00128 088 LFOIZ 165.Q0 60 5 1 0 0 1 7
50AUOI001Z9 083 LFO15 185.0 37 0 o) 0 0 0 0
STRATUM W2-2
90AUOD90038 051 KTO16 265.0  60. 622 0 5 30 138 795
GOMAQLIB0063 055 KVOIS 242.5 62 235 0 i 14 6 255
90AUOO90040 062 KX015 233.5 60 d 9 0 0 9 0
90MADIBC060 064 Kz015 291.0 47 144 0 3 15 16 177
gOMAQLB0057 068 LAQIL 271.5 60 280 g 2 3 7 293
90AUCQ90045 075 LBO1L 260.Q9 61 99 0 Z 2 8 111
g0AUCO90043 076 LBO15 260.0 65 16 0 0 5 g 30
TRA 2-3 -
9OMAQ1B0061 065 Kz013 327.5 45 651 0 4 49 30
JOMAQLBO058 069 LADIZ 3090 60 2863 2 1 76 113 3065
J0AUCO90034 070 La013 313.5 72 1864 5 68 30 1
-4

JOMAO1BO062 063 KXQ13 456.5 46 233 4 105 59 28 428
9OAUCD90039 061 KX013 447.5 60 2524 0 83 108 19 2737
a0AUO090041 063 KX015 407.0 65 3691 0 9 0 0 3691
SOAUOOS0041 063 KzQI5 407:5 71 835 6 56 322 27 1245
JOMAOLBOQSS 070 LAQL6 542.5 61 1450 0 16 24 28 1517
90AUO090042 071 LAO16 538.0 60 1864 0 31 6 15 1972



Table loc continued.

STATION-
IDENTIFICATION
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Tabhle le continued.

STATION- |
IDENTIFICATION

STRATUM W5-3
90AU009001 1
90AU0090012
90MAQ1B001E
90Mn0180023
9CAU0090010

STRATUM W5-4
90AU0090016

90AU009002 1
JO0AUG0S007 2
J0MAD1B0025

STRATUM W6-1

90MAO180006 003
90MAQ1 80009 Q06
90AV0090007 006

STRATUM WG
90AUQ090001 001
90MAQ180010 007
90AUCC20005 004

STRATUM W6-3

SOMAC1B80007 004
90MAO1B0008 Q05
STRATUM W6-4

90AU0090003 102
Q0AUQOI0004 003
S90MAC1B0011 008
S0AUCO90006 005

A— TH-

CODE DEPTH TIME SHR COD"  GHL
JEQ19 314.5 68 2392 0 1
JEOL9 341.0 61 320 1 2
JGO13 324.5 62 . Q 3 0
JLO14 322.0 60 0 Q 0
JM020 366.0 61 71 0 0
JEQ16 511.5 61 5 -0 2
JFO20 475.5 61 83 5 2
JGO13 449.0 60 Q 1 0
JG022 588.5 60 296 Q o
JJO21 531.0 60 536 0 8
JS0ll 585.5 60 2 Q 11
JTOl0 481.5. 59 14 0 12
JVO09 426.5 64 199 1 3
HLO28 172.5 61 18 o 0
HRO26 183.0 60 0 Q 0
JA023 176.5 61 8 0 1
HMO29 268.5 55 2 475 6
HX023 267.0 59 429 2 0
HX023 247.0 60 469 a o
HLO29 363.5 62 9 1208 2
HPO25 359.5 59 36 69 o
HPO27 417.5 60 147 30 1
HTD22 441.5 60 _ 0 5 Q
HX024 507.5 62 352 11 6
HX024 526.0 62 352 1 18

. Estimated trawlabl

Davls Strait survey 199

RED MIX TOTAL
6 9 2404
26 i0 358
0 -0 3
2 1 3
75 29 176
32 &0 99
15 3 iG9
0 0 1
0 50 346
6 9 559
Q 119 132
264 35 325
70 7 280
3 13 34
0 0 o
3 3 15
6 21 509
9 13 453
16 7 492
12 5] 1231
2 3 109
13 191

85 19 109
g 17 395
17 16 404

e biogass in strata west of the midline in the

STRATUM S50QKM F BIOMASS IN STRATA | Il
' fONS IHAULS! STD | STDERR ! MIN ! MAx |

—————————————————————— o ——— e b
AREA Cl 1655 i | ; ! ; :
300-400 m_} I 3s51.6) 3! 3g27.9! 2210.0! 763! 7993
————————————————————— i D e et Tk TIPS S
'AREA C1 {312 v | | ' !

400-600 M | . 8.6! 1! Ll N gl 9
—————————— D bt it St TNV SRR PR S
AREA C3 1660 { ; ! ; ) !

200-300 M | I 2377.01 al 1263.6! 631.8! ggal 4053
—————————— bt e T T TP PR S
AREA C3 11192 i i | ! ! i

300-400 M | ' 3440.1! 4! 2566.6!" 1283.3! 956! 6744{
—————————— F o e b e
|AREA C3 1623 ! ! ; ¢ : | !
1400-500 m | ! 481.8! 4! ge1.3l  a30.7! 11! 1771)
Table Zb Estimated trawlable biomass in strata north of §9°30'N in the

Davis Strait survey 19%0.

}5%&8%6&"'"%6&&"""'{ """""""" BIOMASS IN STRATA %
I ! TONs IHAULS! S$TD | STDERR ! MIN | MAX
—————————————————————— o e e i e
TAREA N1 13649 | 2560.8! ! 2476.8! 825.6! 3! 6345
—————————— e e e ——— e e e e b e
AREAR N2 |11789 ! 1755.4! ! 3788.0! 1431.7! 61} 10315
————————————————————— B tnts stteet LoDl S e Sy S S,
}AREA N3 1367 ! 287.8! I 148.7! 85.8! 177! 457
—————————————————————— A e e e e e e
AREA N4  [2249 ! 3107.9! 7! 2125.6! B803.4] 60! 6640
————————————————————— et St Tl (TP PR SRRy S U S
AREA N5  |9607 ! 1020.2! 17! 1532.5! 371.7] 0! 4914
————————————————————— R et S e B D S TRy Iy
AREA N6  !15926 I 504,71 8! 653.9! 231.2! 0! 1555{
—————————— Rt i etttk ST NONGH SRS IV S
IAREA N7 11159 ' 901.0! P 1425.6! 712.8! 13, 3018!



Estimated trawlable biomass in strata south of 69°30'N east

of the midlinz in the Dav
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Table 4. Stratumareas in % of total survey area’{shaded lines) and calculated
biomass estimates in % of total (yearly) bilomass from surveys 1988-90
in the area 61°52'5N - 72°30'N,
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Table 5. Numbers of shrimps per . length group
biomass estimate in 1988,
weighted by catch and stratum area.

- 10 -

(carapace 1length)
based on pooling of

T

in total
individual samples

LENGTH|MALES + JUV. PRIM. FEM MULT . FEM TOTAL
6 g 0 o 0
6.5 31348 0 o 31348
7 . 768392 0 o 768392
7.5 0 G Q o
8.5 0 0 g -0
9 13800 0 o 13800
9.5 ' 3591328 0 0 351328

- 10 3283661 0 0 3283661
10.5 9779150 C 0 9779150
11 16254116 0] o 16254116
11.5 47212768 0 0 47212768
12 62784033 0 o 62784033
12.5 98195854 0 0 98195854
13 123447557 0 D 123447557
13.5 154140740 0 O 154140740
14 153263776 0 0| 153263776
14.5 162184387 0 0| 162184387
15 202168608 0 0| 202168608
15.5 253078261 o 0| 253078261
16 334722078 0 0] 334722078
16.5 466057022 0 . 0] 466057022
17 646752914 0 146042 646898956
17.5 834528218 o 0] B34528218
18 B90597706 645721 5285} B91248712
18.5 1022945788 0 496172| 1023441960
19 1214739235 165096 17203] 1214921534
19.5 1282367961 82172 290535] 1282740668
20 1470132929 19681 414040| 1470566650
20.5 1721015607 3825836 5594376| 1730435819
21 1644808329 7517936 2393278 1654719543
21.5 1447386339 8148087 3665892| 1459200378
22 1401014926 21939380 9873799 1432828105
22.5 1221212329 51952111 7683784} 1280848224
23 1150517246| 135861319 38503159| 1324881724
23.5 809792737} 231161995 75455631| 1116410363
24 529406774| 422927075 171779221) 1124113070
24.5 266053307 534052465| 301306629 1101412401
25 115600496] 628756258] 457378537] 1201735291
25.5 32964472| 618885560{ 636968750 1288818782
26 13651378| 425302611| 688125174 1127079163
26.5 3267691 249187432; 682991505| 935446628
27 246961| 111874569 513447344 631568874
27.5 0 39815471| 398464330| 438279801
28 0 B557494 279219524 287777018
28.5 o 361885| 1623619457 162723830
29 o ) 89499584 894929584
29.5 0 1256855 39399190 40656045
30 0 0 27248926 27248926
30.5 0 0 13866113 13866113
31 o o 6243837 6243837
31.5 0 ) 718685 718685
32 0 0 114331 114331
32.5 0 0 719526 719526 -
33 0 o 0 0
TOTAL] 19806740282] 3502297009| 4620392347127929429638
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Table 6. Numbers of shrimps per length group (carapace length) in total
biomass estimate in 1989, based on pooling of individual samples
weighted by catch and stratum area. | '

LENGTH|MALES + JUV. PRIM. FEM MULT.FEM TOTAL
7 o 0 0 0
7.5 2904063 0 0 2904063
8 273954 o 0 273954
8.5 1765687 0 0 1765687
9 9515989 0 0 9515989
9.5 5544662 0 0 5544662
10 + 7333988 o Q 7333988
10.5 15375942 0 0 15375942
11 18571799 0 o 18571739
11.5 22696662 0 0 22696662
12 98535879 0 0 98535879
12.5 70976171 0 0 70976171
13 125157504 0 0] 125157504
13.5 142287404 0 0| 142287404
14 226257363 0 0] 226257363
14.5 481843968 0 0| 481843988
15 757102347 0 0| 757102347
15.5 1374306418 0 0] 1374306418
i6 2180862141 0 0l 2180862141
16.5 2615997559 0 0] 26159297559
17 3570805620 10849518 0 3571890538
17.5 3908009636 0 0] 3908003636
18 3606988174 509589 353223| 3607850986
18.5 2822206529 992737 202699| 2823401965
19 22168815614 134677 196226] 2219146517
18.5 1824113468 953467 4029845 1829096780
20 1455357395 11454827 3639358| 1470451580
20.5 1316524798 18377552 5864828} 1340767178
21 1093911596 15883588 13990022} 1123785206
21.5 963766938 24439849 12434326( 1000641113
22 885823369 105965822 24314479( 1016103670
22.5 689231971 82800235 50345122] 831377328
23 550202811| 139651627 75014837 764869275
23.5 395418063| 219929639] 122224967| 737572669
24 240841972 278227635] 159931393| 679001000
24.5 144505679] 396037551| 268268763| 808811993
25 69740161] 399657406( 398210674| 867608241
25.5 284994881 375494630| 480153618{ BB4147736
26 8483363 276352798| 474806830} 759642991
26.5 1102863| 1B3120550| 494551241; 678774654
27 530420 69222480| 399622936} 469375836
127.5 14824 32075156( 297657294 329747274
28 0 9741737| 187169056! 196910793
28.5 7330 3929382} 128852811} 132789523
29 1765687 495323 59799620 62060630
29.5 7330 467419 38007703 38482452
30 o 0 18886182 18886182
30.5 0] o 9865746 9865746
31 o 0 2328256 2328256
31.5 o 0 1442508 1442508
3z 0 0 28941 28941
32.5 0 0 . B9942|. 89942
33 0 0 9922 9922
33.5 0 0 o} o)
TOTAL| 33953984619] 2647000594| 3741293368 (40342278581




Table 7. Numbers of shrimps per length group (carapace length) in total

biomass estimate in 1990, based on pooling of individual samples

._12_

weighted by catch and stratum area.

[LENGTH|MALES + JUV. PRIM.FEM MULT,FEM TOTAL
6 0 0 0 0
6.5 662036 0 0 662036
7 0 0 0 0
7.5 284456 0 0 284456
8 260548 0 0 260548
8.5 1363073 0 o| 1363073
9 5167114 0 0 5167114
9.5 10772910 0 ol 107729010
10 21435343 0 ol 21435343
10.5 32242856 0 0] 32242856
11 67219580 0 o] 67219580
11.5 113606892 0 o] 113606892
12 148948954 0 0| 148948954
12.5 216964962 0 o| 216964962
13 221852388 0 o| 221852388
13.5 244708861 0 o| 244708861
14 209535320 0 o| 209535320
14.5 186775480 0 o| 186775480
15 212243222 0 o| 212243222
15.5 261486107 0 0| 261486107
16 326337187 0 ol 326337187
16.5 513313790 6212 265774 513585776
17 601750138 6212 1949108] 603705458
17.5 952023104 126277 6212 952155593
18 1246042342 0 52816{ 1246095158
18.5 | 1589898561 12424 155692] 1590066677
19 1997895769 5808261 107073| 2003811103
19.5 | 2155562318 5063959 344846| 2160971123
20 1931360654] 11000294 888959| 1943249907
20.5 | 179B156452] 15654341 1224291 1815035084
21 1461355181] 68258385 6065180} 1535678746
21.5 | 1107228856 B1449447 7680861| 1196353164
22 746258487| 140073938]  21104184] 907436609
22.5 447013545| 242602130  43198361] 732814036
23 242262831 319699070|  77447028] 639408929
23.5 135767112| 400668960| 123034623| 659470695
24 84824142| 419584645| 127713477{ 632122264
24.5 61606442| 441776256| 222549508 725932606
25 23030618| 432950866 371526233| 827507717
25.5 12773796] 297221462) 411021050 721016308
26 3947850| 205773814] 417132586| 626854250
26.5 '987947] 138572282 462133821| 601694050
27 1346421 67972152 374102863| 443421436
27.5 26138l 27080815| 293640099] 320747052
28 0 6684970| 1B5446216| 192131186
28.5 0 3170422 108644400| 111814822
29 0 2156373]  47654840] 49811213
29.5 ) 128422  21159827| 21288249
30 0 o| 1B666650] 18666650
30.5 0 0 8121772 8121772
31 0 0 1881377 1881377
31.5 0 0 2663774 2663774
32 0 0 132526 132526
32.5 0 0 358083 358083
33 0 0 0 0
ToTAL| 19396299783| 3333502389| 3358074510( 26087876682
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Table 8.. Numbers of shrimp (millions) by sexual group and stratum (see
Fig. 1) in 1988, 1989 and 1990 based on pooling of shrimp samples (see
text).
1988 ' 1589 1990
STPN MALES ~ PRIMI MULTIL S MALES PRIMI MJLTI (240 o] MALES PRIMI MJILTI s
NL 356.26 6.61  57.38 420.25 369.22  10.56 138.72 51B.50 359.90 2.58  67.06 429.54
‘2 1187.98  300.60  78.20 1B66.78 134,80 2.21  B7.08  224.D9 57232 0.15  46.33 618.80
13 5. 0.07 0.29 5.61 40.60 0.09 1.43 42012 32.25 0.00 11-39 6
1 43096  80.24 145.4D0 656.60 278.93 3.68 106.54 389.16 161,25 7.67  13.69 1BZ.61
g 112.76  13.37 118.83 214.97 25486 17.06 149.72 421l84 §2.04 1820  2B.61 13
N 293.65 57.61 164.44 525.70 ‘ i0.88 .00  12.60 4
N7 13161  15.56 232.95 383.13 0.12 0.02 0.14 [, 1274 0.00  20.30 .
S 2821.47 484.06  797.7° 4103.04 | 1078.53  33.61 483.51 1595.65 | 1241.38  28.60 199.98 1469.96
C1-3 115.20  35.49  39.31 150.00 84.35 33.42  271:54 139.31 74.58 240.18  B5.38  400.14
Cl-4 0.11 0.04 0.06 0.21 0.569 0.60 79 4.08
C3-2 . 218.95  39.66  32.71 291.32
3-3 747.47 106.72  99.64 953.83 183.15 30.15  65.01 278.31 212.88 93.58  38.16 344.62
3-1 62 7.54 4,68 95.B4 25.09 9.53 60,99 95.61
M 862,78 142,25 139.01 .1144.04 351.81 71.71  94.02 517.54 531.50 382.95 217.24 1131.69
W1-2 301.41  14.29  26. 342.02 | 2787.59  11.34  75.55 2874.48 590.01  29.8B5 111.68 731.54
Wi-3 3217.41 571.24  662.27 4450.92 | 102L-B1 28B.29 432.04 1742.14 | 2689.18 BI7.73 1092.37 4609.28
Wl-4 0.12 0.00 0.69 .81 0.24 0.03 0.33
W2-1 0.64 0.03 0. .76 . 1.50 0.02 0.08 60 ‘
Wa-2 611.30 12555 317.06 1054.00 | 177860 164.67 614.53 2557.80 | 1010.30  40.16 1142.98
WZ2-3 821.93 37418 294.75 1490.86 | 2592.34 47317 295.93 3361.44 | 3372.36 528.39 408.94 4349.6
w2-4 101.52 39.22 45.91 1B6.65 12435 1163 77805 Tz14.03 49053 66.30 850"
W3-1 1. 136 _17.56 _ 20.84 1410 2.05 _15. 3199 4.62 2.42 0.86 7.90
Wi-2 2573.62 400,52 263.85 3237.99 | 10021.13 376.70 201.75 10599.58 | 2811.45 315.57 287.28 3415.30
W3-3 1339.61 279.45 193.75 1#12.81 | T 999.34 322.98 302.77 1625.09 | 1793.42 484.51 .48 2575041
w3-4 485.74 128.20 251.15 B6B.09 714222 "235.05 277.21 1220.48 910:73 252'75 193.10 1356.59
Wa-1 3659.28  289.27 4BQ.BB  4479.43 508.13  42.02 30.19 580.34 4-85 2.01 30 7.56
wi-2 1733185 305.82 202015 2241.82 | s5330.83 120.46 354.45 SD05.73 182.2 2659 11.25 230.07
W4-3. 11. 15075 “1p.09 T 37.51 1.02 .41 Q.38 1.81 8.58  26.339  11.50 116.47
na-4 301.09 226.68 443.91 ' 977.68 8.51 4.72 565  15.88 12.17 2.28 60 . 15.05
WS-1 0.57 0.00 8.2 0.77 1 1631.00 137.91  63.60 1838.51
W5-2 771.34 382 108.87 684.03°| 3802.72 -201. 233.87 4Q37.B2 | 1587.12  43.56  60.83 1691.51
¥3-3 189.57 100.59 355.99 6d6.15 | 1286.32 155.02 175.19 1515.53 0.03 0.04 0.13 0.20
W3-4 . 1064.58 15706  BO.7% 1302.43
6~ 1 8.50 2:32  10.99 2181
Wh-2 1049.85  94.59 BB 04 1233.58
W6-3 N 12.77 8.33 8.01  29.ii
SIM 16122.48 2875.97 3683.89 22682.33 | 32523.64 2541.67 3163.77 38229.08 | 17623.41 2921.98 2940.83 23486.22
[ALL STR.| 19806.73 3502.28 4620.40 27929.41 | 33953.98 2646.99 3741.30 40342.27 | 19396.29 3333.53 3358.05 26087.87 |

Tabel 9. Summary of age and growth data for samples of

northern shrimp from Davis Strait, 1983 - 1987,
comblned, ( from savard et. al. ,1989),

Min - Max Mean Increment
Age| Lengths (mm) Range | Length (mm) (mm)
!
1 7.4 - 9.8 2.4 8.4
] > 3.9
2 10.92 - 13.1 2.2 12.3
. > 3.4
3 14.5 - 16.6 2.1 15.7
' ' > 2.8
4 17.6 - 19.4 1.8 18.5
> 2.1
5 19.1 - 22.1 3.0 20.6
. > 2.1
6 21.3 - 23.8 2.5 22.7
> 2.2
7 23.0 - 26.6 3.6 24.9
> 1.4
a8 24.4 - 28.0 3.6 256.3
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Figure 2Za. Trawlstations and the survey route for M/T MANITSOQ 1in the area
62°=-63°30'N in 1990.



y route for M/T MANITSOQ in the area

'Figure 2b. Trawlstations and the surve

63°30'-66°30'N in 1990.
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Figure 2Z2c. Trawlstations and the survey route for M/T MANITSOQ in the area
66°30"-69°30'N in 1990. '
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Figure 2d. Trawlstations and the sufvey route for M/T MANITSOQ in the
69°30"-72°30'N in 1990.
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Figure 2e. Trawlstations and the survey route for. M/T AUVEC in the area

62°-63°30'N in 1990.
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Figure 2f. Trawlstations and the survey route for M/T AUVEQ in the area
63°30'-66°30'N in 1990.
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Figure 2g. Trawlstations and the survey route for M/T AUVEQ in the area
66°30'-69°30'N in 1990.
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Figure 2h. Trawlstations and the survey route for M/T AUVEQ in the area
69°30'-72°30'N in 1990.
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Figure 3. Numbers of shrimp by length group (CL) in the total survey area in

- 1988, 1989 and 1990, based on pooling of samples weighted by catch
and stratum areas. - -
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Figure 4. Numbers of shrimp by length group (CL) in stratum N1+N2+N3+N4 (see
Fig. 1) in 1988, 1989 and 1990, based on pooling of samples
weighted by catch and stratum areas
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Figure 5. Numbers of shrimp by length group (CL) in stratum N5+N6+N7 (see

Fig. 1) in 1988, 1989 and 1990, based on” pooling of samples
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catch and stratum areas.

[ -



- 27 -
§ 500000 1 1988
- —— MALES
ZO L . PR, FEM.
e (AULT. FEM,
— TOTAL

6 9 101112!31415161718192021222324252627282930313233

Wit CLmm
o
g SO0T 1989
o
=
beofrpaefrnibont
6 9 10 11 12 13 14 15 16 17 18 19 20 21 22 33 24 25 26 27 28 29 30 81 32 33
Wi cL.mm
< 500000 + - {990
3
T
2 4000001
300000--
200000+
100000 +-
i T 4 y
1112 13 14 15 18 17 18 18 20 21 22 23 24 25 25 27 28 29 20 31 32 33
wi ’ . . CL,mm
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catch and stratum areas.



§ 600000 '
T — MAMES - - 1988
g = PRI FEM
’ wwme MULT. FEM,
4000001+ — TOTAL
200000 +
O bt et e prsiasgadosiort forsbisfosshrforsfesitesfeforafisperfonprafiisfufuukt T L akewfiicbect
| 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28l29‘30 a1 23
we Clomm
§eooooo( . 1989
o
=
400000+~
S 200000+
0 eaferrprsbrrir -||Ll‘llLI{:J!.ubiﬂ"*°Ph“/!\h-:— ______ .
6 l9r.r1r0r11 12 13 1I4 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 81
w2 - Clmm
8
=} 800000 T
S
=

4]

CcLmm

Figure 8. Numbers of shrimp by length group (CL) in stratum W2 (see Fig.
in 1988, 1989 and 1990, based on pooling of samples weighted

catch and stratum areas.

H
'

i

h

1
.

1)
by



/ )
//
- 29 -
g 000000 1988
— — MALES
;g 16000004— e PRIM. FEM.
wwmm MULT. FEM,
—— TOTAL
1200000-1—
800000 -

8.9 1011 1213 14 15 18 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

wa CL.mm
o ~ ' 1989
§ 2000000[‘
°
Z 1600000 1
12000001
800000 1
4000001
0-. Ra T s oo N
8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2% 26 27 28 29 30 31
w3 : » cLmm
g 20000007 1990
2 1600000 +
1200000+
800000 +-
400000+
. 4] b L r | L e
6 9 1011 12 13 1415 16 17 18 192021 22 23 24 25 25 27 28 29 30 31 32
W3 CL.mm

Figure 9. . Numbers of shrimp by length group (CL) in stratum W3 (see Fig.

catch and stratum areas, g P eighted



_30_

§ 1mmam1— 1988
—— MALES
‘; — PRI FEM.
£ 800000+ — LT, FEM.
-— TOTAL
6000004 —-
400000 1
200000+
0 mfrotmipntnfontefuf T s Pt ot

7 {1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28 27 28 29 30 3

wa' CLrm

g 10000001-
=1
2 8000004
800000 -
400000 +
200000 +
O ittt * frdnforinehisbads =
7 8 1t 12 13 14 15 18 17 18 19 20- 21 22 23 24 25 26 27 28 29 30 3
CLmm
W4
g 10000007
8 1990
2 §0CO00 T
600000-[‘
7 400000+
200000+
B e mm e o  a
7. 8 9101!12131415161?181920212223242526272829303!

Wi ? CLmm

Figure 10. Numbers of shrimp by length group (CL) in stratum W4 (see Fig. l-)
in 1988, 1989 and 1990 - based on pooling of samples weighted by
catch and stratum areas( ‘

a

— e .



1988

CL.mm

1989

g
Q
=
400000+
W5
(=) 0—-...
8 100000
°
Z 800000
600000-
400000 1+
200000+
) -prsfeorprmferprsordofartomrrtmriicy
W5
S 1000000
=
= 8000001
600000+
400000}

[T N T A e B Y |
Lt 1 B e e i |

8 9 10 11 12 13 14 15 16 {7 18 19 20 21 22 23 24 25 26 27 28 29 a0 31 32

cL.mm

1990

w5

B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28 2?'28 29 30 31 32

I 000 TR N R T §
T Ll ik

cLmm

Figure 11. Numbers of shrimp by length group (CL) in stratum WS (see Fig.

in 1988, 1989 and 1990,
catch and stratum areas.

based on pooling of samples weighted

1)
by



_.32.-

150000 T '
% ——— MALES 1990
o —— .
= 12 : kN PRIM. FEM.
. e MLAT. FEM.
— TOTAL
900001
80000 +
30000+ _

1113 14 15 18 17- 18 19 20 21 22 23 24 25 26 27 28 29 30 A1

we CLmm

Figure 12. Numbers of shrimp by length group (CL) in stratum W6 (see Fig. 1)
in 1990, based on pooling of samples weighted by catch_and stratum
areas.



Figure 13.

NUMEER OF SHRIMP
L=

NUMEER OF SHRIMP

1984

1969

1990
~
12
10|
£
B gl
v
™
Q
ﬁ 6
VA R
4 s ; | “HH‘TTT:ral,,
¥y A L
o e [ I ’/3
. N A ' DEPTH
otz E L
! e T o
3 g s
Lot
AREA 5 &1

Numbers of males by stratum and
depth in 1988, 1989 and 1990,
based on pooling of samples
(see text).

- 3 3 -

NUMEER OF SHRIMP

NUMBER OF SHRIMP

Figure 14. Numbers of primiparous females

by stratum and., depth in 1988,
1089 and 1990, based on pooling
of samples (see text). .



_.3]'_‘_

// I ) T — F\\M"‘—\\__\N—
/ e : T
/ 1
‘ /// 1588 1988
7
12 12
10 0
8} g 8
5

NUMBER OF SHRIMF

NUMBER CF SHRIMP

NUMBER OF SHRIMP

AREA

Figure 15. Numbers of multiparous females Figure 16. Total npumbers of shrimp by
. by stratum and depth in 1988, stratum and depth in 1988, 1989
1989 and 1990, based on poaling and 1990, based on pooling of

of samples (see text). " samplesg (see text).




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34

