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Sampling o,f shrimp in Greenland waters has been an important part of the 

research program of the Greenland Fisheries Investigations in all years aince 

1946. Analyses of the samples have lead to a fairly good knowledge of the 

general biology of the speoies in Greenland waters, espeoially regarding the 

life cycle including the sexual development, spawning and hatching (Horated and 

Smidt, 1956). However, the analyses have normally not been connected closely 

with the recent discussion of the yield of the stooke. Some of the detailed 

analyses of samples may, however, be important baCkground for the discussion 

of the potential yields, and such details are brought forward for diSCussion 

in the present paper. 

MATERIAL AND METHODS 

In the initial phase of the research on shrimp in Greenland waters the 

samples were normally sorted in several categories: juveniles, males, 

transitional stages (~. borealiS is Q.protandric hermaphrodite) and females. 

Furthermore the females and the transitional stages were broken down in groups 

acoording to the development of the gonads and eggs: individuals without roe, 

those with head roe, berried (OVigerous) animals, and those where eggs recently 

hatched or were lost (setae on the pleopods, Berkeley, 1930). The last two 

categories contain no transitional individuals, whereas transitionals may be 

found without roe or with head roe, but transitionals and females were not 

broken down in more details Buch as Rasmussen (1953) did in his analyses of the 

Norwegian stooks. 

After several years' analyses in the 1940-50ie8 the general ~iology seemed 

to be so well ,described that the detailed analysiS of the samples waS disoontinued 

and recent work has concentrated more on measuring a great number of samples 

and individuals whereas the detailed sorting in categories has been confined 

to three groupsr individuals without roe, individuals with head roe, and berried 

individuals. 

It may be regretted now that the more detailed break down ~f the samples 

has been discontinued. Anyway, for the purpose of the present paper it has 

been necessary to use the older, more detailed samples, and even these ought to have 

been analysed in more details for this paper. 
A2 



- 2 -

One of the important group of animals to have been considered in the paper 

1s that category o~ shrimps which oan be called "berried and with head roe". 

Such a group was, however, never established in the analyses although it existed 

(Horsted and Smidt, l.c. page 76). Sometimes a footnote on the sample form 

indioates that berried or newly hatohed females also had bead roe but generally 

head roe has been classified as suoh only when no eggB or setae oocurred on the 

pleopode. 

Purthermore, Harstad and smidt (l.C.) in the earlier material classified 

bead roe a8 such as Boon BS the green colou~ of the gonads was clearly visible 

through the carapace, whereas the various persons who sorted more recent samples 

used a claSSification where the green colour or the gonads should extent close 

to the posterior part of the carapace. Head roe would, therefore, occur later 

and relatively less abundant in more reoent samples than in earlier samples. 

The material used by Horsted and Smidt (l.c.) was generally preserved in 

formalin before being analyzed whereas in recent years the material has been 

rresh frozen, and individuals in these aamples are not very easily reckogn1zed 

as developing he~ roe in an early stage, and many frozen and thawn individuals 

are not even usable for measuring the carapace. 

Another difference between former and more recent material is round in the 

measurement of the carapace. Earlier material was measured to mm (below) from 

eye lobe to lateral, posterior edge of the carapace. More recent material has 

been measured to half-m1l1~eter from eye lobe to dorsal, posterior edge of 

the carapace. Rasmussen (l.c.) also measured his material by the latter method, 

although to whole millimeters. Horsted and Smidt (l.c.)pages 73) giyes a 

comparison between Rasmussen's and their method of measuring. 

Time has not allowed the author to consider more than a small part of the 

material for the December 1976 meeting of the ICNAF Assessment Subcommittee. 

The analyses have, therefore, been confined to such inshore material which 

covers a well defined area regularly throughout the year, or which have been 

sampled through several years and to such offshore material which covers the 

more important months for this analyses- (Karch to May). 

RESULTS AND DISCUSSION 

The Tunugdliarfik material. 

The length of the berried (OVigerous) per10d varies between areas 

(Rasmussen, l.c., Horsted and Smidt, l.c.) but in Greenland waters it extends 

generally from August to April-May, a relatively long period. 

The best material to illus'trate the annual cycle is from the Tunugdliarfik 

Fjord Between Narssaq and NarssarsBuaq, southern Greenland. This stock haa been 

steadily exploited Since the early 1950ies with annual catches at t~at time of 

2-300 tons but rather le8s in the 1960i8s and recent years. The material was 

sampled in the 1950ies and is given in Table 1. The periods with the most frequent 

sampling are illustrated on Figs. 1 and 2. Only the trans1tionals and females 

are considered here. The most easy point to start looking at the figures 1s 

probably in September-October when spawning has finished. At that time by far 

the major part (80% or more) of the considered group of shrimps cODsists of 

berried females, but also of individuals without roe, amongst these some with 

setae on the pleopods indicating that they spawned without sucoeeding to get 

berried. This oorresponds with observations by Rasmussen (l.c.) in the Norwegian 
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material. 

Throughout the winter period the level of berried females fluctuates 

80mewhat but the general trend is a .orB or lesa pronounoed decrease. This 

decline 1& due partly to some individuals loosing their eggs but especially to 

recruitment by transitionals to the group oonsidered. The highest frequency of 

transitionals without head roe 1s normally found from November/December through 

the first 2 months of the following year (see upper part of ~ig8. 1 and 2). 

Bead roe in the transitionals (and females) 1s not visible until late ~ebruary 

but from March and through to spawning 80 to say all trans1tionals show this 

sign of maturation and their number increases oonsiderably in March-April. 

Their relative number decreases in May-JUDe, 

the oharacters 80 much that 

partly because they 

they get classified 

themselves 

as females gradually change 

(with head roe), but mainly because the eggs of the berried females hatch in 

April-May and after a short setae-on-the-pleopods period these animals get 

classified a8 temales with head roe. Immediately before spawning starts in 

late July the number of head roe 1ndiTiduals reaches ita peak, normally more 

than 80% of th~ group oonsidered. Some females which recently hatched their 

eggs may, however,not develop roe for the same year's spawning and continue 

after hatching as females without roe. This category does, however, not seem 

to be a significant part of the stock in the Tunugdliarfik, but it will be 

combined in July-August with that category of females where spawning was 

unsuccessful so that 1n the autumn the combined non-roe group may reaoh a 

level about 20-30%. In february-March next year most, if not all, of these 

individuals will deTelop head roe and will be distinguished from the transitional 

head-roe individuals only by the character of the endapodite of the first pair 

of pleopoda (Berkeley, l.c., Rasmussen, l.c.). 

Length frsquency diagrams of the samples show that the considered group 

of animals will normally have one common mode and that they will show up as 

only one or two age groups by the Petersen method, sometimes with a tendency 

to a small group of larger (older) animals (Pigs. 5 and 6 show typical length 

frequency diagrams). However, the de,ailed material does allow one to state 

that there are at least two distinct .roups distributed round the main mode of 

the group oonsidered. Although theT may not actually be two distinct year classes 

or age groups in the strict sence they could for population aBsessments be 

regarded as such. The two groups are the berried females and that part of the 

March-April head roe individuals whioh are transitional and which could be 

regarded as that year's recruits to the female component of the stock. They 

could probably consiat of slow growins individuals of one year claas and fast 

growing individuals ot the following year olass but could for assessment 

purposes be regarded a8 a cohort. 

The material as illU8trated may also lead one to judge that'even if 

transitionals had no~ been separated in the head roe group there might still be 

a possibility to separate reoruits from older anLmals. That part of the head­

roe group which consists of older animals does namely occur in September-October 

as the very major part of the without-roe 8~ouP, and it might, therefore, be 

possible to judge its strength in the ~ollowing year's March-April combined 

heaci-roe group. 

It i8 interesting to note that the relative strength of the recruiting 

cohort i8 close to the Bame strength as the combined groups of older age groups 
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to whioh it w111 recruit. !his ~ould lead to Bome ideas about mortality_ 

However, in the inshore areas of West Greenland it has been clearly demonstrated 

that the length frequenoy of the population chansee with depth (see Figs. 3 and 4). 

It is,therefore, likely that a good part of the female group emigrate (actively 

or by currents) from the ground to deeper grounds close to the Tunugdliarflk. 

In fact, at a deeper ground close to Nars8aq one finds a population with a much 

greater inflow of larger and likely older animals than in the Tunugdliarfik 

(Fig. 4). It is thus likely that the relative strength of the recruits in the 

Tunugdliarfik material 1s OTereet1mated in relation to the more widely 

distributed population in the area. 

It shOUld be noted that ecdyses cannot ocour (without harm to the eggs) in 

the berried group of anima1s. ~here is, therefore, no growth in terms of ohanges 

in carapaoe length in the period from early August to late April. In the period 

April-July the major part of the previously berried females will rapidly develop 

new eggs. It does, therefore, seem very likely that from the time of the first 

spawning the growth rate i8 so slow that one can hardly expeot to find separate 

age groups by ~he Petersen method inside a normal distribution which covers 

5-6 DUD. Only those relatively few females which take Ita· year of rest" 8eem to 

have the possibility of forming another mode in the length frequency diagrams, 

and auch modes do oocur a8 shown in ~igs. 5 and 6. One should, however, be very 

careful to judge anything about mortality from the ratio between modes in the 

female part of the stock. Several cohorts could be accumulated around the major 

mode, and the various length groups will be unevenly distributed on the ground 

acoording to depth. 

Furthermore, in the Tunugdliarf1k it has been demonstrated that inflow of 

warm water in the deeper layers in winter time causes greater abundance of shrimps, 

especially of the larger shrimps, prObabliFarried into the fjord from outer 

parts of the fjord and from adjacent offshore areas (Horsted end Smidt, 1.c.). 

Figs. 5 and 6 show the difference in length frequenoies between the summer-autumn 

(~ig. 5) and the winter (Fig. 6) when warm bottom water dominates and catch 

rate is at its highest annual level. Such migration of specific length groups 

will also very much limit the p08sibilitiea of using length frequency figures 

to estimate mortalities. 

Tbe Disko Bay material. 

The material from the Disko Bay consists of a great number of samples through 

many years and covering Tarious grounds in the bay_ Detailed sorting bas, however, 

been made only in the 1940-1950ie8 and for Bome few samples in the 1970ie8, 

whereas the many samples from most reoent years have been broken down in three 

categories mentioned on page 2. The material is generally limited to the summer 

months and does not allow for detailed analyses of the annual cycie, especially 

not for analyses of tbe important March-April period, when the transitiona1s 

are supposed to aohieve their maximum. 

Only the most recent material is computerized, and there has not been time 

enough to compile and tabulate the total material for the December 1976 meeting 

of' ICNAP. Two grounds in the Disko Bay have been chosen for the analyses, viz. 

the ground olose to the 80utheastern shoreline of the Disko Island (the Godhavn 

ground), and the ground close to Christlanahib at the southeastern part of' the 

Di8ko Bay. The material from these two areas is shown in Tables 2 and 3. 
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Since no continuous annual eeries of detailed samples exist from the Disko 

Bay an illustration like the ODe from Tunugdllarfik (~lg8. 1-2) cannot be given. 

Instead the material has been illustrated by plotting each of the categories, 

irrespective of year, against the proper date. This is illustrated in Pigs. 7 

and 8. 

Pigs. 7 and 8 bo~h indicate that the spawning period is about the same as 

in Tunugdliarflk, starting in Jull aDd finished at the end of August. But 

evidently some variation exist between years. The samples from 1948 seem to 

indicate a later ~pawnlng that year than normally with many head-roe animals 

atill occurring in late August or evan in the beginning of September. 

Compared to the Tunugdliarflk material the GodhaTn and ChristlansbAb 

material does not achieve the same high level o~ berried animalt, but a relatively 

Ireater part of the females seem to pass the winter months without roe. Thus 

the potential productivity per stock unit may be relatively low in the Disko Bay 

although also likely to vary greatly between years. For example, in 1950 and 1952 

the samples show a "relatively great number of head roe transitionals which 

contributed t9 a relatively high leTel of berried females in the same year. 

Thus year-class fluctuations seem to be significant. 

The most remarkable feature in Pigs. 7 and 8 is probably found in the 

group of berried females. It will be seen that the plots for the 1940-50ies 

(black dots and full line) generally lies somewhat higher than those for 1963-64 

and 1974-76 (open circles and broken lines). This could possibly reflect some 

influence from the fisher7 which increased considerably in the period (Fig. 3 

in Res.Doc. 76/VI/16) and which ma7 exploit the larger animals more heavily 

than the smaller animals, both due to actively seeking those grounds where larger 

animals dominate (as long as catehes here are good) and due to some mesh 

selection. Looking at the non-roe group it could also occur that a greater part 

loose their eggs in recent years than formerly. However, the length frequency 

diagrams 8uggest that the increase in the non-roe group is mainly due to 

recruitment of smaller individuals to the considered group or to gradual 

decrease of the larger animals. The groups will, of course, balance to the 100% 

and at present no firm data are ava1lable to clearly demonstrate absolute 

changes in the abundance of the variouB length and sex groups. Further analyses, 

including details on possible 108S of roe at spawning and of the tendency to 

"take a year of rest" after a year of spawning will need to be made before 

more firm conclusions oan be drawn. 

The material from the Godtbl~ Deep and the 5ukkertoppen Deep. 

The GodthAb Deep located east of the ~ylla Bank (Div. 1D) and the 5ukkertoppen 

Deep between the Fylla Bank and the Banana Bank (Div. 10) are two offshore grounds 

where standard stations for trawling have been established in the annual research 

program of the Greenland fisheriee research institute. 

The total material of shrimp samples from these two grounds are presented 

in Tables 4 and 5 sad illustrated in Pigs. 9 and 10. 

As sa1d earlier in the paper the head-roe group in the material from these 

grounds oannot be compared to tbe Tunugdliarfik and Disko Bay material because 

of the difference in the oriteria for bead roe (see page 2, middle of the page). 

One feature does, hewever, occur Ter, clearly, namely a somewhat later spawning 

than in the previously mentioned inshore areas. Thus berried females have not 

eoourred in the samples until mid August, whereas in the inshore samples berried 
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temales start to occur already in July. Hatching seems to take place at the same 

time as in Tunugdliarfik, probably a little earlier. 

A great percentage, more than eO~t of the spawning females 8eems to get 

berried, but the percentage of berried animals declines rapidly in the first 

months of the year, most probably due to a recruitment by tranBitionals to the 

length groups considered. However, since transitionals were not sorted out and 

sinoe the first stages ot head roe were not classified as head roe it is very 

difficult to interprete the fluctuations in the non-roe group. Some comments are 

given as footnotes to Tables 4 and 5. Future samples will have to be analyzed 

in more details before more firm conclusions can be drawn, but the present 

material suggests that spawning in these grounds was rather successful, at least 

in 1973 and 1975, but probably le88 successful· in 1974, when the relative 

abundance of berried females was low in November on both grounds, and also in 

the following January 1975 on the GodthAb Deep (the Sukkertoppen Deep was not 

sampled until April that year). The very low figure for berried females in 

January 1976 in the Sukkertoppen Deep is a mystery but may be caused either by 

a high new r~cruitment to the length group considered or a real decline in the 

number of berried females, possibly due to migration. 

The samples do not at present allow any judgement about the degree to which 

berried females w111 develop roe for the next seBson although most length 

frequency diagrams will suggest that also for these offshore areas an accumulation 

of age groups could take place in -the length groups 22-26 mm dorsal carapace 

length, corresponding to about 26-30 mm lateral length. 

GENERAL DISCUSSIOK AND CONCLUSIONS 

Although the length of the berried period varies somewhat between areas in 

Greenland it is generally of a considerable length compared to some of the other 

areas outside Greenland where the species occu~ In some areas, at least, the 

major part of berried females will develop roe for a new spawning to take place 

about 4 months after the eggs hatched. It is suggested that this will mean a 

very small annual increment in carapace length for such animals, and lead to an 

acoumulation of some age groups around the last high mode in the length 

frequenoy diagrams. In fact, compared to frequency diagrams of most fish catches 

there is a very high mode amongst the oldest animals where one would expect a 

decrease in modes it each mode represented an age group and if recruitment was 

rather constant. Difference between length groups in their occurrence at various 

depths and the selectivity of the gear may, of course, influence the length 

frequency diagrams conSiderably, but the said character of most diagrams is 

noteworthy. Anyway, detailed analyses of the distribution round the modes, 

especially the mode in the 22-26 mm length group(carapace dorsally measured) 

seems to require a close study. 

The commercial fishery exploits mainly that group of animals considered in 

this paper, vIz. the transitionals and females, but also the larger males 

(Berenboim et al., 1976. Fuertes and Lopez Veiga, 1976). The transitionals could 

probably be used as a measure of each year's recruitment to this group of 

animals. Anyway, it should be borne in mind that the long-term yield which can 

be taken from the said group of animals is no more than the mean annual 

recruitment to the group, and a part of the recruitment will have to be saved 

tor a spawning and a hatohing, ·the latter not taking place until about a year 
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af~er the trana1tlonala recruited to the said length group and to the fishery. 

The fact that Pandalus borealis 1s a protandric hermaphrodite makes the question 

about stock/reoruitment relationship and exploitation rate very important since 

no spawning by females oocur before they enter the exploited phase of their life, 

and the females are exposed to one full year's fishing mortality, at least, 

before they make their first contribution to the production of larvae. 
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REVISED TABLES 

Reo. Doc. 76/XII/l54 

Appendix 1. 

In Tables 2 and 3 the author initially used a fixed point of oarapace 

length to aBsume that all individuals without roe but larger than that size 

were transltionals or remales. ~or fables 4 and 5 the length frequency of the 

individual samples wse taken into account when separating the groups. This 

has now aleo been done for the Disko Bay material for the years 1974-76, and 

the revised figures are set out in Tables 2 and 3 revised. For the Christianshdb 

ground further samples are added. The revisions are in most cases rather amall. 

The revised figures are used in Figs. 7 and B. 

It w111 be seen that in most cas,s the knife-edge distinction point between 

the males and the tran8itionale plus females is at or very close to those used 

in the first instance for tha tables. 
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TABLE 1. Samples of PandalJJI ~ frolll Tunugdliarfik, near B&r88aq, 8outhe:rn Greenland. f indicates transitional 

stages, BR berried females, HR head roe vl~lble, BR no roe, KR lost or newly batobed roe. Peroentages are 

peroentages of total f + i . 

Year 
1 • DayjlQ()nth 

1947 1950 1950 1950 1950 1950 1951 1952 1953 
7.7 2.3 16.3 29.4 4.5 10.5 6.9 23.9 8.1 

1953 1953 
, 1.2 9.3 

1953 1953 
7.4 21.5 

1953 
11.6 

1953 
22.6 

2. Total sample (n08.) 160 216 121 213 185 213 942 294 209 378 449 475 562 '93 
,6 

412 

16 3. f total (noe.) 

4. i total (nos.) 
,. ~ NR % 
6. ~ HR % 
1. ? NR % 
B. ~ HR % 
9. ~ BR % 

10. !i! Xli: % 

Year 
1. ,DaY/month 

33 5 14 3 5 4 0 0 24 28 63 59 32 

40 38 80 14 6 7 51 34 14 40 56 82 43 " 102 

9.' 
45.2 2.3 

2.7 16.3 

52.1 11.6 

7.4 - 63.2 41.2 

7.4 17.6 45.6 36.4 - 52.1 41.8 

B.5 - '7.' 44.1 lB,4 14.7 

53.2 58.8 36.4 45.6 27.5 
_ 58.1 23.4 17.6 lB.2 18,2 35.3 47.1 

2.' 5.9 B.B 

1953 1953 1953 1953 1953 1953 1953 1953 
24.10 10.11 16.7 9.8 22.8 7.9 23.9 10.10 

- 12.4 14.2 

lB.4 44.1 34.7 42.6 

1953 
24.11 

195} 
11 .1'2 

1.0 1.4 

1953 
28.12 

42.7 46.8 13.6 

4.0 28.6 3.4 

16.0 

4.0 

33.3 

1954 
25.1 

24.7 78.8 

4.2 

1954 1954 1954 
12.2 1.3 18.3 

2. Total sample (nos.) 243 225 446 541 374 438 539 476 46, 40' 

21 

71 

379 

1954 
13.1 ,., 342 

10 

420 371 502 

3. ~ total (noe.) 

4. ~ total (nos.) 

,. ~ NR ~ 
,. ~ HR % 
7. ~ NH % 
8. <J HH % 
9. ~ BH % 

10. ~ KR % 

'lear 
1. Day/month 

2. Total sample(noe.) 

3. ~ total (noa,) 

4. !j! total (nos.) 

5. ~ NR % 
6. ~ OR % 
7. ~ NR ~ 

8. !j! HH % 
9.!j! BR % 

TO.!j! KR % 

Ye= 
1. DaY/llIOntb 

2. Total sample(no8.) 

3. ~ total (n08.) 

4. !j! total (nos.) 

5. f NR % 
6. ~ HB % 
7.!j! NR % 
B. " HR % 
9. ~ BB % 

10. <J KR % 

32 0 2 4 2 o '13 

56 22 57 87 72 66 60 71 " B7 
'0 
99 " 

" 1.7 4.4 1.4 2.3 - 15.5 

B 

77 
9.4 22.8 

B 

93 

7.9 

n 
107 

10.8 

104 

B.8 20.9 23.3 

36.4 1.7 - 60.9 

4.5 45.5 20.3 20.9 

53.4 13.6 13.6 2.2 

5.7 40.9 62.7 91.4 

26.0 29.5 18.3 45.2 28.2 39.1 20.8 12.5 10.5 3.6 6.5 1.6 

2.7 1.0 1.0 2.3 7.8 

69.9 68.2 81.7 39.3 62.4 37.0 71.3 75.0 76.3 73.6 64.3 29.7 

1954 
6.4 

512 ., 
B, 

1.1 

1954 1954 1954 1954 
20.4 1.5 21.5 B.6 

524 543 562 572 

20 15 6 12 

51 46 65 59 

1954 
21.6 

606 

B 

49 

5.6 3.3 1.8 

1954 
5.7 

51' 
14 

93 

1954 
23.6 

766 

o 
n 

1955 
22.8 

443 
1 

49 

1.1 1.7 0.4 

1955 1955 1955 1955 
7.9 23.9 24.10 14.11 

462 291 520 409 

o 0 0 0 

42 44 50 87 

1955 
14.12 

'95 
6 

17 
_ 26.1 

1956 
10.1 

32' 
17 

" 34.0 

34.1 22.5 21.3 6.5 16.9 12.3 13.1 2.0 

2.3 4.2 3.3 4.2 1.4 14.0 3.7 15.4 2.0 4.0 1.1 8.7 4.0 

11.9 2.8 19.7 69.0 78.9 70.2 81.3 - 74.0 31.0 

49.2 64.6 31.1 2.B 1.9 B4.6 22.0 69.0 97.7 96.0 98.9 52.2 60.0 

2.0 2.4 

1956 
10.4 

,7B 

7 

11 

- 21.3 15.5 2.8 1.8 

1956 1956 1956 
7.5 14.6 30.6 

484 33B 465 

4 4 , B ,2 

1956 
30.7 

340 

o ,. 

1956 
31.B 

47B 

1 

59 

3B.9 57.1 33.3 3.0 1.7 

- 41.7 12.1 12.8 11.7 

27.B - 57.6 76.9 40.0 

33.3 42.9 - 10.3 46.7 

- 25.0 27.3 

1956 
29.9 

459 

o 
55 

16.4 

1.B 

81.8 

2.2 B.7 

1956 1957 1957 1957 1957· 1958 195B 1958 
20.10 26.1 28.2 le.' 15.11 2.1 3,' 197 

233 433 251 179 314 274 397 517 

o 18 9 9 8 10 21 6 

25 39 8 9 19 66 15 26 

- 31.6 52.9 50.0 29,6 13.2 58.3 

16.0 14.0 5.6 

- 11.1 

84.0 54.4 35.2 33.3 63.0 

- 11.B 7.4 

A 10 

18.8 

1.3 B.3 

- 19.4 81.3 

81.6 13.9 

'.9 

1956 1956 
21.2 23.3 

307 688 

2 17 

5 21 

28.6 23.7 

- 21.0 

7.9 

71.4 44.7 

2.6 
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TABLE 2. Samples of PandaluB borealis from Dlsko Bay, tra~11ng ground along Diako between Godbavn and Skaneen. ~ indicates 

transitional stages, BR berried females, HR head roe visible, DR no roe, KR lost or newly hatched roe. Percentages 

are percentages of total ~ + ~. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 

1. 

2. 

J. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 

Year 
Da,rImonth 

Total sample (nos.) 

~ total (nos.) 

i total (noa.) 

~ IR ,; 

~ BR % 
~ DR 'If, 

~ HR % 
i BR :~ 

i KR % 

Y.~ 

Day/month 

Total sample (nos.) 

~ total (nOB.) 

i total (nos.) 

~ NR % 
~ HR % 
~ RR % 
~ HR % 
~ B. % 
i KR r;, 

1948 
2.9 

172 

10 

84 

10.6 

55.3 
31.9 

2.1 

1974 
23.9 

503 
1) 

126 
1) 
1) 

81.7 

18.3 
1 ) 

1949 
12,7 

320 

2 

27 

6.9 

44.8 

48.3 

1974 
30.9 

548 
1) 

175 
1 ) 

1 ) 

84.6 

15.4 
1 ) 

1949 
21,8 

46 

2.1 

44.7 

2.1 

51.1 

1950 1950 1952 1952 
6,6 1B.7 1.7 2B.7 
341 361 204 277 

16 68 39 15 

l' 76 27 146 

0.6 

55.2 47.2 59.1 8.7 

31.0 

n,B 

17.4 

20.8 

14.6 

15.2 36.6 

21.2 4.3 

4.5- 45.3 

4.3 

1974 1975 1975 
18.1029.4 29.4 

1975 
7.8 

1975 
20.9 

476 
1) 

129 
1 ) 

1) 

750 
1) 

185 
1) 

1 ) 

673 
1 ) 

221 
1 ) 

1 ) 

71.3 23.8 46.6 

34.1 26.7 

26.7 42.2 26.7 
1) 1) 1) 

749 
1) 

453 
1) 

1) 

1379 
1 ) 

346 
1) 
1) 

39.7 71.1 

26.5 

33.8 28.3 
1) 1) 

1953 
23.7 

273 

6 

24 

20.2 

16.7 

16.7 

46.7 

1953 
23.7. 

516 

8 

67 

10.7 

28.0 

22.6 

38.7 

1953 
18.8 

393 

7 

142 

4.7 

38.3 

2.7 

54.4 

1975 1976 1976 
15.10 13.5 16.7 

908 1457 797 
1) 1) 1) 

354 
1 ) 

1) 

47.2 

228 417 
1) 1) 

1) 1) 

42.1 4)41.2 

- 53.1 48.7 

10.1 
1) 

52.B 4.9 
1) 1) 

1954 1963 
1.8 12.8 

460 216 

22 6 

74 59 
3) 

22.9 9.2 

2.1 63.1 

25.0 16.9 

40.6 10.8 

9.4 

1964 
27.7 

341 

a 
23 

39.1 

43.5 
17.4 

1971 
24.7 

205 
1) 

59 
1 ) 

1) 

54.2 

39.0 

6.8 
1 ) 

1974 
4.8 

3'7 
2) 

101 
2) 

2) 

54.5 

24.8 

20.8 

1974 
31.8 

249 
1 ) 

129 , ) 
1) 

65.9 

13.2 

20.9 
1 ) 

1974 
20.9 

232 
1 ) 

10' 
1 ) 

1) 

77.9 
1.9 

20.2 
1 ) 

1)samPle broken down in 3 categories 
onll' i) no roe ii) head roe 
iii) berried. All individuals of 
categories ii) and iii) and 
individuals of category 1) above 
26 mm{lateral} or 22 mm{dorsal) 
carapace length aS8umed to be ~. 

2)Tran8itionas grouped witb i. 

3)Tranait1onalenot broken down but 
assumed to be with head roe. 

4)Length frequency diagram indicates 
that most of these could be J. 

TABLE 2, revieed. Samples from the GodhaTn ground, 1914-76. Samples where rel'isions occur are marked by X). The size 
above which all NR individuals are aoneid.red transitionala or females 1s given aa carapace length 
dorsally (d) or laterally (1) m.easured. 

Year 
Day/month 

Total nos. 

~+ino8. 
~+~R.% 
~+~HR% 
i BR :t 

mm carapace 

Referenoe 

Pootnotea 

1974 
4.8 

347 

131 

54.5 
24.6 

20.8 

26 1 

Sandgr. 

1974 
31.8 

249 

130 

66.2 

13.1 

20.8 

26 1 

4971 

x) 

1974 
20.9 

232 

104 

17.9 

1.9 

20.2 

26 1 

4986 

1914 
23.9 

503 

93 
75.3 

24.7 

271 

Alut 

x) 

1974 
30.9 

548 

175 

84.6 

15.4 

22< 

1974 
18.10 

476 

129 

71.' 

26.7 

22< 

Kinga_ Hana H. 
puk 

1915 
29.4 

673 

271 

58.3 

19.9 

21.8 

21 < 

Elisa­
beth 
x) 1) 

1975 
29.4 

750 

231 

39.0 

27.3 

33.6 

21 < 

Anda P. 

x) 1) 

1)The NR group i8 likely to contain recruiting transitionale. 

2)The NR group DlSy contain 80me large malea. 

A 11 

1975 
7.8 

749 

453 

39.7 

26.5 

33.8 

22< 

5101 

1915 
20.9 

1379 

293 

66.6 

23 < 

5129 

x) 

1975 
15.10 

908 

3" 
41.2 

52.8 

22< 

5141 

1976 
13.5 
1457 

228 

42.1 

53.1 

4.9 

22< 

5195 

2) 

1976 
16.1 

797 

417 

41.2 

48.7 

10.1 

22< 

5262 
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TABLE 3. Samples of Pandalus borealis fro. Dt.ko Bay, ground off Cbr1at1anahAb. ~ indicates transitional stages, BR berried 

females, HR head roe visible, NR no roe, KR loat or newly hatohed roe, Peroentagea are percentagea of total ~ + ? 

Year 
1. Day/month 

1947 
28.9 

1948 
29.6 

1948 
14.7 

1948 
19.8 

1948 
27.8 

1948 1948 '949 
26.8 31.8 B.7 

'949 
27.8 

1950 
22.7 

1950 
22.7 

1950 
1.6 

1950 1950 
15.8 1.9 

1952 
26.6 

1953 
3.7 

1953 
29.7 

2. Total sample (nos.) 324 546 

44 
", 

18 

'90 

24 

760 

11 

357 571 323 810 3" 
32 

"7 
18 

114 168 161 162 

,2 
42 

'5.4 

212 

11 

5" 
23 3. ~ total (noB,) 

4. '¥ total (nos.) 

<;. ~ NIl ~ 
6. ~ HR ~ 
7. ~ NR ~ 

B. ~ HR % 
9. ~ BR % 

10. ~ XR % 

Y'ar 
1. Day/month 

o 
26 

26.9 

73.1 

49 
2) 

2) 

2) 

2) 

2) 

2) 

1953 1953 
31.7 10.9 

214 
2) 

2) 

2) 

2) 

2) 

2) 

1953 
22.9 

91 

20.9 

9.6 

60.0 

9.6 

11 3 3 " 
165 57 B7 

16.2 11.1 

B.B 8.1 

25.0 43.4 

47.1 2B.3 

1954 
8.8 

8.1 

1974 
1.8 

38 41 

4.9 6.B 

2.4 

9.B 25.0 

24.4 68.2 

58.5 

4.5 

2.8 

50.6 

'.4 
38.B 

1974 
12.8 

1974 1974 
24.10 24.10 

69 

3.0 

28.7 

10.9 

'27.7 

28.7 

1.0 

19.75 
22.10 

62 

1., 

21.3 

16.3 

27.5 

28.8 

5.0 

1976 
25.8 

, 
25 

,.6 
7.1 

21.4 

10.7 

51.1 

26 

'.7 

25.9 

14.B 

55.6 

'.7 

32 
3.0 

12.1 

6.1 

72.7 

6.1 

37.8 

21.6 

24.3 

10.8 

94 61 

5.7}27.4 
4.B 

53.3 '1,0 

16.2 9.5 

lB.l 32.1 

1.9 

2. Total sample (nos.) 180 207 187 

1954 
'.6 
'14 

25 

55 

252 501 535 591 546 
1) 

1397 647 1)SamPle broken down in 3 
categories onlYI 1)no roe 
ii)head roe iii)berried. All 
individus.ls of oategories ii) 
and iii) and individuals of 
category i) above 26 mm 
(lateral) or 22 mm(dorsal) 
carapace length assumed to 

3. f total (nos.) 

4. 'i tots.l '" 

5. ~ NR % 
6. ~ ftR % 
7. i NR ~ 

8. ~ HR;( 

'I. ~ BI! % 
10. ~ KI! % 

fABLE 3. revised. 

Year 
Day/lIlOnth 

'fotal nos. 

i+~nos. 
~+~NR% 
~ + ~ HR % 
~ + ~ BR 

111m oarapace 

Reference 

Footnotes 

, 7 

59 81 

1.6 4.5 

3.2 3.4 
25.8 50.0 

17.7 13.6 

50.0 2B.4 

1.6 

4 

42 

B.7 

41.3 

50.0 

31.3 

52.5 

16.3 

, 
64 

4.5 

34.3 

29.9 

31.3 

1 ) 

,,8 
1) 
1) 

49.3 

29.0 

21.7 
1 ) 

1) 

132 
1) 

1 ) 

57.8 

14.4 
2B.0 

1 ) 

1 ) 

141 
1 ) 

1) 

58.9 

41.1 
1 ) 

164 
1 ) 

1 ) 

59.8 

40.2 
1 ) 

1) 

194 
1 ) 

1) 

44.8 

55.2 
1 ) 

1) 

268 
1) 

1) 

57.1 

0.7 

42.2 
1 ) 

be i. 

2).0 detailed break down of 
transitionala and females 

Samples from the CbrlatianahAb ground, 1974-76. Samples where revieions occur are marked by x) 
Tbe size above whioh all HII individuals are considered transitionals or temales is given as 
carapaoe length dorsally (d) or laterally (1) measured, 

1974 
1.8 

501 

"8 
49.3 

29.0 

21.7 

261 

1974 
12,8 

535 

132 

57.8 

14.4 

28.0 

261 

1974 
22.9 

246 

75 

64.0 

36.0 

26 1 

Kuluk Beathe O. 4988 

1 ) 

1974 
24.10 

546 

164 

59.8 

40.2 

26 1 

1974-
24.10 

591 

122 

52.5 

47.5 

27 1 

1975 
23.7 

B17 

212 

40.6 

44.8 

14.6 

22 4 

Hans Ole Hana Chr. 5081 

x) 1) 

1975 
17.9 

1075 

216 

54.6 

45.4 

" 4 

5122 

1 ) 

1)These samples are not included in the original Table 3. 

A 12 

1975 
22.10 

1397 

160 

40.6 

59.4 

23 4 

1975 
23.10 

976 

290 

40.7 

59.' 

,,4 
Rasmus A. 5151 

x) 1) 

1976 
19.5 

B89 ,,, 
7.6 

90.4 

1.9 

22 d 

5201 

1 ) 

1976 
25.8 

847 

251 

54.2 

0.6 

45.0 

22.5 d 

Kuluk 

x) 



- 12 -

TABLE 4. Sampl~s of Pandalus borealis from the GoathAb Deep. Div. ID. In this table the length frequency diagrams haa been 

1. 

2. 

1. 

•• 
5. 
b. 

8. 

1. 

2. ,. 
•• 
5. 
b. 

7. 

8. 

to judge the likely number of individuale without roe which may belong to the tranaitionals or females, and the eize 

above which animals are regarded as belonging to this category is given in the table. Percsnta,&a are percentage of 

total transltlonals (~) plua females (9). lIB- no roe. HR- haad roa. BR_ oarried females. d .. dorsal measure, 

L_ lateral 
Year 

Day/month 

measure of carapaoe. 
1970 1970 1971 
5.6 "4.7 17.1 

Total aample (nos.) 401 250 1&0 

Total f .. 9 (noa.) 110 5) 130 

~ + 9 NR ~ 68.2 35.8 10.0 

~ + 9' HR ,; )1.6 64.2 

1971 1971 
1).5 lB.8 

209 )53 

200 1)7 

92.0 H.5 

- 51.8 

1971 1972 1972 1973 1973 1973 1973 1974 1974 1974 
19.8 26.513.7 6.2 17.4 22.6 23.10 8.1 21.1 11.6 

)17 225 )90 129 147 164 228 170 177 275 

101 1)6 201 92 95 116 92 90 63 99 

42.6 )4.646.3 41.) ~6.) 1).8 31.5 16.7 27.0 19.2 

53.5 65.4 5).7 6.) B6.2 90.9 

9 BR , 90.0 B.O ].6 4.0 58.7 67.4 68.5 B].] 73.0 
She above which 
NR_individu§ls are 
considered ~ or 9(mm) 
Reference no. 
and footnotee. 4)7b 

Year 1974 
Day/month 1).7 

Total eamph (nos.) 270 

Total ~ + II (nos.) 195 

~.9NR~ 11.B 

~ + 2 HR ~ t:lB.2 

9 SR '% 
Size above which 
NR-i1dlvldu,le are 2bL 
considered ~ or 9(DIII) 
Reference no. 4943 
and footnotes 

24L 24L 25L 25L 25L 25L 25L 25L 26L 20L 

4422 4512 

1974 1975 
~d.ll 9.1 

217 221:1 

92 122 

b).O 76.2 

4530 4582 4582 
4} 

1975 1975 1975 
24.4 lB.G 19.8 

549 804 406 

4626 4669 4118 
5) 

1975 1975 1976 
1.10 10.11 20.1 

578 &84 541 

4nB 4754 

1976 
s .• 
72) 

149 122 149 273 219 

3b.9 32.0 )2.9 19.0 24.2 

4.0 08.0 bJ.l 0.7 

292 2eB 

10.) 02.5 

37.5 

37.0 23.8 '}9.1 4.0 80.2 75.8 89.7 

241 2)L 27L 22.5d 22.54 2)d 2)d 22.5d 22d 

5002 5016 50)1 5043 
;) 1) 1) 2) 

5110 5134 5158 
2) 

517b 
1) 

5209 

26L 27L 27L 26L 

4865 487b 4B77 4913 

1) 

2) 

) 

4) 

5) 

The NR group is likely to be 
composed mainly or tranaitiona1s 
which have or will develop head roe. 

The IR group may include relatively 
many large 1II81es. 

!he NR group likely to be composed 
of animals which are in the first 
transitional stages. 

The NR group 1ncludes many with 
recently hatched eggs. 

The record show 5t:1.7 ,; HR. out 
shOUld presumabJ.y rel&U 8R. 

TABLE 5. Samples of Pandalu8 borealis from the Sukkertoppen Deep, IORAr DiT. 10. In this taole the length frequency diagrams 

has been to judge the likely number of individuals without roe whicb may belong to the transitionale or females, and 

the size sbove which animals are regarded as belonging to this category is giveD in the tabls. Percentages are 

percentage of total tranaitionals ( ~ ) plus femalss (9). 0- no ros. HR_ bead roe. BR- berried females. d_ dornl 

measure. L. lateral measure of carapace. 

1. 

2. 

). 

4. 

5. 
b. 

7. 

8. 

Year 
Day/month 

Total sample (nos.) 

Total ~+9 (nos.) 

~ + 9 HR ,; 

~+9HR'; 
9 BR , 
Sise above which 
NR-individugls are 
considered ~ or 9(mm) 
Reference no. 
and foot notes 

1970 1971 1971 
1.6 28.5 20.8 

J41 171 226 

28B 150 182 

1972 1972 
14.4 14.6 

lB9 151 

125 133 

1973 
13,2 

144 
11. 

1973 
12.' 

121 

111 

197) 
28.6 

242 

217 

1974 
1B,6 

2.5 
208 

1974 1975 1975 197b 1976 1976 
.f.12 21.4 2+.6 li.1 10.4 9.6 

99.7 100.0 17.6 

0,) - 82.1 

BO.8 )6.8 41.0 54.1 4B.8 24.0 

117 122 478 591 595 460 

~ ~ ~~ 3. 279 )35 

S4.o gate 10.5 95.0 8B.9 32.8 

- 6).2 51.2 7b.0 

- 19.2 5b.0 1;.9 - 1b.0 

25L 26L 26L 26L 2bL 25L 25L 25L 2bL 

4375 4532 4583 4621 1637 4719 472b 4759 4916 500) 
2) 1)') 1) 1) 

- 89.5 1.8 67.2 

1.9 

2.L 2" 
50)0 5047 

5.0 

22. 

5175 
1) 

9. J 

22.5d 23.5d 

51B7 5215 
1) 

1 )The NR group is likely to be cOlllposed mainly of t:ransit10nal.s which have or will develop head roe. 

2)Most of those without roe have reoently hatohed the eggs (set:ae on the pleopods). 

J)The NR group contains sOllie which reoently batched the eggs. 

4 )The l'fR group may contain some large ma1ee. 
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