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J NTRODUCTIOIl 

Research Burveys o~ the offshore grounds for shrimp fishing at West 

Greenland have shown that the most extenaive grounds are found in lOBAr 

D1VS. lA and 1B (Carlsson and Smidt, 1976). Catch statistics as well as 60me 

lCNAP research documents (Hoydal, 1976, Berenboim at a1.,1976, ~uerteB and 

Lopez Veiga, 1976) clearly show that in 1975 b7 far the greatest effort was 

found in Div.1B. the aame seems to be the case in 1976 aocording to various 

observations. The reaearch work of 1976 has, therefore, beeD oonoentrated 

in this important area. 

As part of the work a trawl BurT8y was made in July 1976 by the Greenland 

trawler SISIKlUT, kindly plaoed at the disposal at tbe Greenland tisberies 

researCh institute by the Boyal Greenland Trade Department. This trawler has 

it8el~ been engaged in shriap fi.~ing in Bome of the months of 1976, so that 

gear, veesel and experience of the captain and crew can be considered 

professional. The author and one technician participated in the survey. 

MATERIAL AlID METHODS 

The area covered by the survey extends from 66- to 69-1 lat. and as far 

west as the hOO m contour line although not west of 59°W long., where drift 

l~~ made fishing impOSSible, Pigs. 1 and 2. 

In81de this area a nuaber of at.tiona Wire selected before the survey 

started, plaoed at various parts of the grounds. The distribution of stations 

was made so a8 to COTer TariouB deptha and various latitudes: The pre-selected 

positions did in all cases correspond extremely well with the expected depths 

(a map with 10 m ourves supplied by the Geological Survey of Greenland was 

uspd to select stations), and the protessional gear allowed trawling on most 

bottom types. Only in few 0 .. e8 was the bottom as oec~iDg on the lebo Bounder 

cl'ns1dered too risky for trawling, but trawling possib11i ties in the desired 

depth was then normally found cl08e to the pre-selected position. Some desired 

stations west of 59-. long. between 68- and 69-. lat. could not be operated 
du~ to foraationa of drift ioe. 
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At all stations one trawl haul was made, normally of ODe hour's duration. 

A list of the hauls 1s given in Table 1. 

At each haul the catch was Borted and handled by the orew in the normal 

commercial way, and the fishing logbook was reoorded as usual. The catoh was 

recorded by the crew in units of boxes, ODe box equalling about 30 kg of shrimps. 

In each b.aul a sample of about 

analyses (see Res.Doc. 76/XII/ 

2 kg of shrimps was taken and frozen for later 

).BYJcatoh of fish by species and of 

invertebrates other than Pandalus borealis was estimated by the two observers 

and in most casea samples tor length frequencies were taken of redf1eh and 

Greenland halibut. The by-catch material is not yet worked up. 

Based on the map mentioned above and on observations during the survey a 

stratification of the area cOTered by the surrey bas been attempted (Pigs. 3 

and 4). A more refined stratification oan no doubt be made in due time, but 88 

a preliminary stratification of the area it has been uBed bere to estimate the 

biomass of shrimps inside each strata. The area of each strata, and the 

stations operated inside each strata are g1ven in Table 2, the numbering of 

the stations also shown on F1gs. 3 and 4. 

Altogether 44 stations of the about 50 pre_desired stations were operated 

in the survey. Purthermore, a oouple of days were set aside for the vessel to 

go fishing commeroially at a place ohosen by the captain. This oommercial 

fish1ng W88 interrupted after one day due to the neoessity of bringing a sick 

fisherman to Holsteinsborg, but 8 commercial hauls were made, centered in 

rectangles KK 5-6 (P1gs. 2 and 4), where about 25 large otter trawlers of 

various nationalities were fishing at that time. 

All hauls were converted to hauls of 1 hourte duration (most hauls were 

actually 1-hour hauls). Also, in order to take into conSideration tbe diurnal 

variation in catches a oonversion factor W88 applied, see later section. 

Trawling took place by a speed of 3 knots. Tbe gear was a "Pjortoft Sputnikll 

otter trawl, head line 43 m, ground rope 51 m. Hoydal (Res.Doc.76/VI/15) 

estimates that this gear oovers a seotor of 30 m width and thereby an area of 

0.167 km
2 per hourts trawling by a speed of 3 nautical miles per hour. 

fishermen and gear manufactures who were asked by the author consider this 

figure very likely. Tbe same figur~ is, therefore, used in this dooument for 

the area swept by the trawl in one hour. 

RESULTS 

Diurnal variation. It wae quite obvious from the results of the various 

hauls in the SUXT8y, that the variation in catch per hour between variouB 

depths and areas was conSiderable, and that this variation made it impossible 

to use the material for analyses of diurnal variation in catohes. However, the 

e~ght oommeroial hauls and the commeroial fishing conducted by the same vessel 

in tbe Bame division and month before and after the survey can be used to 

eetimate tbe diurnal variation (see Smidt, Res.Doc. 76/XII/I~9). This commercial 

material is illustrated in ~ig.5. Tbe highest density (or availability) of 

shrimp. on the bottom occurs early afternoDn, whereas catch rates in the night 

are lower. Although considerable variation exist in the material it seems, 

nevertheless. clear that results will be biasBed if the diurnal variation is 

neglected. Faotors to convert hauls to top-point of the 24 hours are given in 

Table 3. If a haul extends into two of the 2-hours periods given in the table 

C3 



- 3 -

then a weighted mean conversion factor is used, weighting factor being the 

appropriate time inside each of the standard periods. Conversion factors applied 

to tne survey hauls are given in Table 1. 

Length composition of shrimp catches. This material is presented in Res. 

Doc. 76/XII/ by 

Estimates of shrimp biomass. An estimate of the biomass can be obtained 
2 

for each strata by assuming that the mean catch per hour, 1.e. per 0.167 km I 

obtained on the stations inside the strata can be expected in all parts of the 

strata. Tbe figures obtained for e8ch strata are given in Table 2. As will be 

Been these figures qdd up to a total estimate of about 54 000 tons by July 

197~. It 1s pointed out, that this figure cor~e8pond8 only to that part of the 

biomass which i8 represented by the length groups in the catches, and no 

correction has been made due to possible selectivity between length groups. 

A180 for other reasons mentioned below the figure for biomass is likely to be 

a minimum figure, anyway for the July 1976 biomass. 

DloilSSION 

It naa already been mentioned above that the me~hod applied involves that 

the biomasB given exclude such length groups which are not retained by the 

trawl, and no correction due to selectivity has been made. This will tend to 

underestimate the biomses. The method further assumes that all shrimps (of the 

rroper length groups) found inside or above the area covered by the haul are 

actually caught by the trawl. Some shrimps may be found so tar above the bottom 

that they escape the trawl, but the correction for diurnal variation does, at 

least to 80me extent, take care at this possibility. It i8 not known to what 

extent shrimps may actively escape from the target area just before the trawl 

reaches the shrimp or to what extent the rather heavy bobbins allow some shrimps 

to escape below the net. However, it seems more likely that some shrimps inside 

the area trawled escape rather than they are all caught. The fleet is most 

often conoentrated in a very small area, Bay inside ten rectangles of the maps 

ln Pigs. 1-4, and if all ahrimps .ere retained by each haul one would expect 

to see a rather steep decline in catches inside a ahort period. Par example, 

an area corresponding to 10 reotangles (about 1500 km2) would have been fished 

~n about 9000 trawling hours, oorresponding very roughly to 20-25 trawlers 

in about a month. Some shrimps WOUld, as said, escape through diurnal migration, 

and tne reduction in initial stock due to fishing may be oompensated for by 

imm1grstion from adjaoent areaB, but neTertheless ODe would expeot to see a 

more pronounced tendenoy to a drop-ofr in oatch rate when the fleet concentrates. 

All these circuaatances point to the likelihood of the biomass estimate 

being a minimum estimate. 

Catoh rates in the commercial fishery or the SISIMIUT through 1916 have 

generally been higher than the catch rates in the survey. This is, of course, 

prl~arily due to the fact that fishermen ohoose the best places for their 

fisnlng, but could to some extent also be due to difference in the length of 

the haul. Nearly all survey hauls were 1-hour hauls,reckoned from the minute 

that the easing off of trawlwire was stopped to the minute when the hauling 

started. 

when the 
No conaideration was given to a tg:,ible time lag between the moment 

winoh was stopped to the tlae when trawl was actually on the bottom. 

Any minute of lag time would mean 0108e to 1000 tons more in the total biomass 
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estimate, bu~ the lag time is not supposed to be more than up to five minutes • 

• 0 information exists a8 to whether the trawl gradually :fish better as a catch 

accumulates. 

The commercial shrimp fisbery of the SISIMIUT in 1976 1s shown 1n Table 4. 

Hauls bave generally been of a duration of about two hours. The catch per hour 

is, therefore, fluctuating between 80me 300 and Bome 700 kg per hour, and this 

level corresponds rather well with the level of the better hauls in the survey 

cruise (Table 1). The difference between an abundance index obtained by a 

l-hour haul as compared to that obtained by a lonser haul does, therefore, not 

seem to be Significant. 

An estimate of the biomass does not by its,elf indicate the long-term yield 

from the biomass unless other factors such as biological parameters are known. 

Such other factors will be presented and discussed in other research documents, 

and the present document does not intend to lead up to a yield figure. However, 

some further points should be raised in the discussion of this paper which may 

influence ~he discussion of the possible yield. 

Probably the most remarkable feature in the survey is the nearly oomplete 

absence of Bhrimps in some of the KB rectengles (Fig.2), so much the more 

noteworth1 as these and some adjacent rectangles were fished b1 the SISIMIUT 

~.th rather good results earlier in the year (Table 4). It was also remarkable 

that catch rate during the commercial day (Table 5) was well above the level 

of most of the survey hauls although not of hauls close to the area, hauls 

N08. ?~, 26 and 27 in Table 1. A fleet of at least 25 large vessels was 

concentrated here at that t~e. The fleet seems to have moved northwards 

gradually through the ~i.hing period o~ 1976 (Table 4). 
In 1971 the R/v ADOLJI JEllSElf conducted a survey in part of the area 

covered by the SISIMlUT survey, covering the area between 66-. and 6S-N and 

1Dcludlng 6 hauls on various depths. These hauls are given in Table 6. It will 

be seen that only one of the hauls gave a reasonable good catch. Although the 

depths fished at that time were generally greater than those in the areas now 

ocoupied by the commercial fleet the results ot the two surveys show that 

great variat~on in shrimp abundance occur both between years, and inside years 

between months, and between areas. The same was experienced by the R/v DANA 

In the deep north of Store Hellefiskebanke where catches were good in 1964 but 

where an attempt to introduce the ground to Greenland fishermen in 1966 failed 

due to poor catches. 

The experience in 1964 and 1966 is probably explained through hydrographioal 

uDservatiODs. The hydrographic situation oft West Greenland in 1966 was 

characterized by unusually warm water west of the banks, and this warm current 

extended into the Disko Baywhere bottom temperatures were about -3.5-C against 

a normal 2-C (Hansen, 1967a). Hansen (1967b) states that the shrimp oatohes 

in the Disko Bay were unusually high in 1966 and finds as a likely explanation 

that warm bottom currents have transported great quantities of shrimps from 

the Davis Strait grounds to the Disko Bay. Hermann (1967) shows that this 

warm current along the West Greenland coast could be tollowed from 1963 to 

1966, when it culminated in Div. 1B and in the Disko Bay. 

It should, therefore, be stressed Dot only that the biomass tigure is a 

11kely underestimate, but a180 that it applies only to the (July) 1976 situation. 

Ther~ 18 no guarantee that this biomass is a standing crop in the area. 
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Possibly currents of various temperatures keep the shrimp stocks in constant 

movement, sometimes distributed oyer a wide area, sometimes concentrated in 

more limited areas. Anyway, fishermen are likely to find the good conoentrations, 

and it may, therefore, lead to overestimation of biomass (and y1eld) if straight 

commercial data are extrapolated to cover vast areas outside the limited area 

actually fished in any given short time. 
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TABLE 1, Catoh of shrimps per hour on the stations 01 the SISIMlUT survey, 1976, 
corrected for diurnal varlat.lon in catches. (See 1'1gs. 1-2 for position 
of stations). 

Date Time of Depth Catch Conversion Catch per hour 
st. No. July hauling per hour factor corrected 

m kg applied 

1 14 0015-0115 450 60 1.80 108 
2 14 0240-0340 530 150 1.50 225 
3 14 0715-0815 380 280 1.19 333 
4 14 0950-1110 475 135 1.08 146 
5 14 1305-1405 350 150 1.02 153 
6 14 1545-1645 330 240 1.04 250 
7 14 1815-1915 350-380 150 1 • 21 182 
8 14 2135-2235 265 315 1.66 523 
9 15 0135-0235 330 100 1.63 163 

10 15 0540-0640 320 120 1.25 150 
11 15 1210-1310 225 300 1.02 306 
12 15 1400-1500 160 120 1.00 120 
13 15 1600-1700 140-160 35 1.05 37 
14 15 1845-1945 185-195 150 1 • 21 182 
15 15 2110-2210 265 330 1.53 505 
16 15-16 2345-0045 350-360 90 1.80 162 
17 16 0205-0305 435 60 1.50 90 
18 16 0405-0500 300-310 360 1.33 479 
19 16 0630-0730 340-370 150 1 • 21 182 
20 16 0940-1040 280-290 600 1.09 654 
21 16 1215-1315 220 480 1.02 490 
22 16 1510-1610 160-170 30 1.01 30 
23 16 1740-1840 230 540 1.16 626 
24 16 2115-2215 475 55 1.55 85 
25 17 0015-0115 450-460 270 1.80 486 
26 17 0215-0315 350 630 1.50 945 
27 17 0500-0610 265 280 1.31 367 
28 17 0700-0800 170 20 1 • 21 24 
29 17 0905-1105 390-400 270 1.10 297 
30 17 1220-1320 550 180 1.02 183 
31 17 1410-1510 450 390 1.00 390 
32 17 1555-1655 340-350 420 1.05 441 
33 17 1735-1835 255 60 1 • 14 68 
34 17 1910-2010 170-190 210 1.25 263 
35 17 2100-2200 128-135 35 1.47 51 

36-43 18 commercial fishing 
44 20 1500-1600 550 0 1.00 0 
45 20 1650-1750 450 ! 1.05 ! 
46 20 1830-1945 350 48 1.21 58 
47 20 2020-2125 225 4 1.47 6 
48 20 2200-2330 170 3 1.BO 5 
49 21 0045-0145 205-210 240 1.80 432 
50 21 0350-0500 245-250 437 1.35 590 
51 21 0545-0645 188-195 150 1. 24 186 
52 21 0750-0855 420 250 1.15 288 
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TABLE 2. Mean catch per hour, depth range, approximate area of stratas as shown 

in Pigs. 3-4, end estimate of shrimp biomass inside each strata by 

July 1976. 

Sample Catch/hour lIean Depth range Area ot strata Estimated 

Nos. (corrected) catob/hour 
kJD2 

biomass 
y II tons 

8 523 52~ 200-~00 2475 1751 

3 333 
6 250 
7 182 
9 163 

10 150 215 300-400 1105 22 20 

108 
4 146 

17 90 115 400-500· ~OOO 2066 

2 225 225 500-550 355 418 

5 153 
16 162 
'2 182 166 300-400 29~0 2912 

18 419 419 2~0-~00 515 1477 

11 306 
15 505 
20 654 
21 490 489 200-~00 3665 10731 

12 120 
14 182 1~1 150_200 1615 . 1460 

1~ ~7 ~7 140-160 borderline 

22 30 
28 24 27 150-200 450 13 

23 626 
21 ~61 427 200-~OO 1~65 46~8 

24 85 
25 486 286 400-600 300 51~ 

26 945 945 300-400 450 2546 

30 183 
31 390 287 400-600 520 894 

29 297 
~2 441 ~69 300-400 520 1149 

33 68 68 200-~00 ~OO 122 

~4 26~ 263 150-200 1270 2000 

35 51 51 128-1~5 borderline 

44 0 
45 0.5 0.5 400-600 615 2 

46 58 58 ~00-400 2~0 80 

47 6 6 200-~00 310 11 

48 5 5 150-200 2470 74 

49 432 
50 590 511 250-~00 1155 3534 

51 186 186 150-200 1545 1720 

52 288 288 ~OO-~OO 2~0 m 
Total Are!lBiODl888 ~!.12Q H.268 
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