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ABSTRACT. Thysanoessa inermis and 7. longicaudata were the dominant krill species observed in the 
western and central Barents Sea between 1984 and 1992. Both species are typically boreal and sub- 
arctic, and were found in very low abundances in the Arctic water masses in the northern Barents Sea. 
High abundances (up to 100 to 200 ind. m-2) of 7. inermis and T. longicaudata were found in the slope 
and adjoining deep waters south and south east of the Svalbard Bank. The main spawning times of T 
inermis and T longicaudata occurred in May-June and coincided with the spring phytoplankton 
bloom. 7. inermis has a life span of 3 to 4 yr, while 7. longicaudata can live up to 2 yr. Growth took place 
from late winter to aut'umn; a marked negative growth occurred during the late autumn and winter 
periods. The seasonally oscillating von Bertalanffy growth function gave a reasonably good fit to the 
growth curves. Coinciding with a strong reduction In the older capelin stock between 1984 and 1987, 
there was a subsequent increase in the abundance and biomass of T. inermis and 7 longicaudata. A 
decrease in krill abundance and biomass was observed to correspond with the rapid recovery and 
growth of capelin stock up to 1991. This indicates a clear predator-prey interrelationship between 
planktivorous capelin and krill in the Barents Sea and suggests that the krill populations are to a large 
extent controlled by predation. 
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INTRODUCTION 

Previous investigations have shown that a single 
genus of krill, Thysanoessa, dominates in the Barents 
Sea. The 2 dominant species in the western Barents 
Sea are T. inermis (Kr~yer)  and T. longicaudata 
(Kr~yer) ,  which are mainly found in the Atlantic 
waters. They penetrate only to a very limited extent 
into the Arctic water masses in the northern Barents 
Sea (Dalpadado & Skjoldal 1991). T. raschii (M. Sars) is 
more common in the shallow waters of the eastern Bar- 
ents Sea (Drobysheva 1987, Timofeev 1988). The 
larger krill species Meganyctiphanes norvegica (M. 
Sars) is less common in the Barents Sea and is 

restricted to the warmer Atlantic water to the west 
(Einarsson 1945, Lindley 1977, Drobysheva 1979, Dal- 
padado & Skjoldal 1991). 

Krill form an important part of the diets of many com- 
mercially and ecologically important fish species in the 
Barents Sea, such as capelin, herring, cod, haddock, 
red fish and polar cod (Lund 1981, Panasenko 1984, 
Mehl 1989, Ajiad & Pushchaeva 1991, Skjoldal & Has- 
sel 1991, Dalpadado 1993). Krill are major prey of 
planktivorous capelin and can constitute most of the 
diet of the 13 to 16 cm size group (Lund 1981, Hassel et 
al. 1991). The biomass of the 2 yr  and older capelln 
stock decreased drastically from about 2.6 million t in 
1983 to 0.7 million t in 1985 and 0.02 million t in 1987 
(Gjers~ter 1995). Skjoldal et al. (1992) indicated that 
after the sharp decline of the capelin stock between 
1984 and 1986 there was an increase in large forms of 
zooplankton such as krill and amphipods and this 
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probably again led to high individual growth rate ana 
rapid recovery of the capelin stock up to 1990. 

This study is an extension of the work of Dalpadado 
& Skjoldal (1991) on the distribution and life history of 
krill from the Barents Sea. In addition to studying the 
distribution, growth and life cycles of the 2 dominant 
h i l l  species Thysanoessa inermls and T longicaudata, 
we examined the predator-prey interactions between 
capelin and krill during the study period. 

MATERIALS AND METHODS 

The present study is based on samples of krill col- 
lected during 18 cruises to the Barents Sea between 
1984 and 1992. The sampling area ranged from 73 to 
78"N and from 10 to 45OE. Some of the data on krill 
from 1984 to 1989 (from 6 cruises) are extracted from 
Dalpadado & Skjoldal (1991). 

The samples, obtained from MOCNESS (Wiebe et al. 
1985) with a 1 m2 mouth opening, were used to deter- 
mine the abundances and size distributions of krill. 
Samples were preserved in 4 "/o formalin. Sub-samples 
were obtained using a Motoda plankton splitter. Krill 
were identified to species, and the number in each 
sample or sub-sample was recorded. The carapace 
length (CL, from the base of the eye-stalk to the 
posterior lateral edge of the carapace) was measured 
and rounded down to the nearest mm (Mauchline 
1980). For Thysanoessa raschi~ and Meganyctiphanes 
norvegica, total length (TL, from tip of the rostrum to 
tip of telson) was recorded in addition to carapace 
length because the catches of these 2 species were too 
low to obtain any reliable relationship between cara- 
pace and total lengths. For T inermjs and T longicau- 
data, CL was converted to TL with the following 
regression equations: 

For T. inermis: 

CL = 0.352 TL -1.092 
(n = 166,TL range = 9 to 29 mm, r2 = 0.92) 

(from Dalpadado & Skjoldal 1991) 
For T. longjcaudata: 

CL = 0.261 TL - 0.198 
(n = 303, TL range = 6 to 15 mm, r2 = 0.856) 

The regressions given below describe the relation- 
ships between TL and dry body weight (DW). These 
regressions and information on mean lengths were 
used to convert data on numerical abundance to bio- 
mass. 

For T. inermis: 

For T longicaudata: 

DW - 0.7 TL - 5.8 
(n = 18, TL range = 10 to 21 mm, r2 = 0.96) 

The data on abundance (ind, m-'), biomass (mg m-') 
and density (ind. m-3) of krill estimated in a MOCNESS 
profile were classified into data from Arctic, Atlantic 
and Polar Front regions using the descriptions of water 
masses given by Loeng (1989, 1991). 

Length frequency histograms for pooled data from 
each cruise were resolved into normally distributed 
components (cohorts) using Bhattacharya's analysis as 
i.mplemented in, the LFSA (1en.gth frequency sample 
analysis) by Sparre (1987). The mean lengths of the 
separated year classes were then used to obtain the 
seasonal growth pattern over the life span of the krill. 
The allocation of cohorts (year classes) was done 
according to the methods of Dalpadado & Skjoldal 
(1991). Growth equations were fitted to the von Berta- 
lanffy growth function (VBGF) modified for seasonal 
oscillations (Somers 1988) using the Macintosh version 
of the SYSTAT module NONLIN. 

RESULTS 

Geographical distribution 

The horizontal distributions of the 2 dominant krill 
species Thysanoessa inermis and T longicaudata are 
shown in Figs. 1 & 2 as the average abundances within 
ca 30 X 30 nautical mile grids during the study period, 
between 1984 and 1992. Table 1 shows the mean 
abundances and biomasses of these 2 species in 
Atlantic/Polar Front and Arctic water masses for each 
separate cruise. 

The major characteristic of Thysanoessa inerm~s 
and T. longicaudata distributions is that they are 
mainly restricted to the Atlantic and subarctic waters. 
Very low abundances (usually below 5 ind. m-2) were 
recorded in the Arctic water The areas of distribution 
for T. inermis and T. longicaudata overlap to a large 
extent, although the abundance and biomass of T 
inermis were in general higher. The highest abun- 
dances and biomasses of T. inerrnis (up to 207 ind. 
m-2 and 3000 mg m-2, respectively) and T longicau- 
data (up to 100 ind m-2 and 169 mg m-2) were ob- 
served In the deeper waters south and southeast of 
the Svalbard Bank. The highest abundances and b ~ o -  
masses of these species were observed in 1988 and 
1989. 

Meganyctiphanes norvegica, a warmer water spe- 
cies, was present only in the southwestern Barents 
Sea. The highest abundances of M. norvegica were 
recorded at 2 stations sampled in March and October 
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1988 at 73" 30' N,  19" 20' E and 73" 30' N, 19" 
50' E (47.5 and 11.6 ind. m-2, respectively). 
The abundance of M. norvegica was other- 
wise quite low (mean = 0.37 ind. m-2). Thysa- 
noessa raschii was recorded on most cruises, 
but with low abundance (mean = 1.08 ind. 
m-2, range = 0.012 to 3.80 ind. m-'). 

Fig 3 shows the numerical densities of 
Thysanoessa inermis and T longicaudata 
plotted against depth in vertical profiles at  
the sampling stations for 3 different time peri- 
ods: January-March, May-August and Sep- 
tember-October. The krill seemed to be dis- 
tributed throughout the water column at all 
time periods, although densities above 4 ind. 
m-"ere found only in deeper areas at 
depths between 400 and 500 m. 

Growth and life span Fig. 2. Thysanoessa longicaudata. Horizontal distribution in the Bar- 
cnts Sea, based on averaqe numerical abundance (ind. m-2) from all 
cruises, 1984-1992. (--)-polar Front. Note that samples were not 

Length frequency distributions for Thysa- obtained outside the shaded areas, and the figure therefore does not 
noessa inermis and T longicaudata from show the total distnbut~on area in the Barents Sea 

Atlantic and Polar Front regions were 
resolved into normal distribution components 
using Bhattacharya's analysis. Statistical splitting of 11.6 to 18.7 mm); 2-group = 18.5 mm (range = 15.6 to 
length frequency distributions usually gave 3 or 4 21 mm); and 3-group = 22.7 mm (19.7 to 25.6 mm). For 
cohorts for T inermis and 1 or 2 for T longicaudata. T T. longicaudata, the mean length was 9.3 mm (range = 

inermis mean lengths were: 0-group = 10.45 mm 8.0 to 11.1 mm) for the first mode and 12.8 mm (range 
(range = 8.2 to 12.8 mm); l-group = 13.9 mm (range = = 10 7 to 15.1 mm) for the second mode. On 2 occasions 

(cruises in September-October 1992 and Aug- 
ust 1985), a third cohort (mean = 17.2 mm, 
range = 15.8 to 18.5 mm) with a few individuals 
was observed. 

The seasonal variations in mean length of 
cohorts of Thysanoessa inermis and T, longl- 

B 1 0 . 1 - 3  caudata are  shown in Fig 4 The main growth 
of T. inermis seemed to occur from about Feb- 
ruary to August, whereas for T. longicaudata 
the growth period extended until October. A 

negative growth was apparent in T. 
rom August to February. A clear nega- 

tive growth was seen also for T longicaudata in 

The seasonalized version of VBGF was fitted 
growth data. The resulting growth 

curves are shown in. Fig. 5 and the parameter 
values are  given in Table 2. The seasonalized 
version gave reasonably good fits (corrected r2 

10- to -  30' 40' 50' 60-E = 0.92 for T inermis and 0.85 for Thysanoessa 
longicaudata). The t, values (see Table 2) were 

Fig. 1 Thysanoessa ~ner~njs. Horizontal distrlbution In the Barents quite similar for the 2 species whereas the 
Sea, based on avel-age numerical abundance (ind. m-') from all 
crulses 1984-1992. (--) Polar Front. Note that samples \vcrc not amplitude of the growth oscillations (C) was 

obtained outside the shaded areas, and the fiqure therefore does not much higher for T. jnermis ( C  = 2.8) than for T 
show the total distr~bution area in the Barents Sea longicaudata ( C =  1.5). 
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Table 1 Thysanoessa inermis and T longicaudata. Means and ranges of numerical abundance (ind. m-'), length (mm) and bio- 
mass (mg m-') observed during different cruises between 1984 and 1992 in Atlantic/Polar Front and Arctic water masses 

Cruise No. of stations Abundance (ind. m-2) Length (mm) Biomass (mg m-2) 
Mean Range Mean Range Mean Range 

AtlanticIPolar Front 
T. inermis 
Jun 1984 33.6 0.0-111.5 
Jan 1985 71.6 3.9-231.3 
A u ~  1985 26.6 0.0-124.8 
Apr 1986 37.0 7.7-76.8 
May 1986 46.8 6.8-86.7 
Jan-Mar 1987 168.1 6.9-819.9 
May-Jun 1987 152.2 12.8-432.3 
March 1988 620.2 9.1-2769.6 
Oct 1988 569.9 0.0-281 2.1 
Jan 1989 583.0 266.1 -1279.0 
May 1989 1088.0 33.5-3134.2 
Sep-0ct 1990 42.7 0.6-105.9 
Jan-Feb 1991 114.2 33.4-228.7 
May-Jun 1991 38.1 0.0-60.3 
Sep-Oct l992 84.4 1.2-182.6 
Sep-Oct l992 33.2 0.6-132.6 

T longicaudata 
Jun 1984 2.2 0.0-5.4 
Jan 1985 8.9 0.0-29.4 
Aug 1985 1.2 0.0-3.1 
Apr 1986 3.8 1.8-8.8 
May 1986 5.6 1.6-9.6 
Jan-Mar 1987 12.7 2.4-35.8 
May-Jun 1987 51.2 3.4-170.3 
March 1988 44.2 0.06-113.3 
Oct 1988 38.2 2.8 168.7 
Jan 1989 51.3 16.5 77.4 
May 1989 59.5 19.5-123.8 
Sep-0ct 1990 33.2 1.9-56.4 
Jan-Feb 1991 14.1 7.1-22.9 
May-Jun 1991 11.8 2.9-21.4 
Sep-0ct 1992 11.5 0.1-26.7 
Sep-0ct 1992 22.1 0.0-88.1 

Arctic 
T. inermis 
A u ~  1984 0.3 0.0-3.7 18.7 13.0-22.8 3.5 0.0-26.8 
A u ~  1985 l 0.5 0.1-1.5 20.0 13.0-26.0 8.0 0.0-19.4 
Sep 1988 3 0.3 0.0-0.9 21.0 17.0-25.0 6.2 0.0-18.6 
Sep-0ct 1990 3 0.7 0.0-2.0 14.8 13.0-17.0 3.8 0.0-11.4 
Sep-0ct 1992 5 2.0 0.0-6.7 17.7 6.2-28.4 17.8 0.8-49.2 
Sep-0ct 1992 5 0.7 0.0-2.5 12.7 10.5-14.9 1.6 0.0-5.8 

T longicaudata 
A u ~  1984 21 0.4 0.0-2.6 13.6 5.5-16.2 1.7 0.0-10.9 
A u ~  1985 11 1.1 0.0-5.3 12.6 6.5-17.0 2.8 0.0-20.4 
Sep 1988 3 1.5 0.6-2.4 14.5 11.0-17.0 6.2 3.4-10.9 
Sep-0ct 1990 3 1.5 0.0-4.1 13.7 12.0-19.9 8.1 0.0-23.6 
Sep-0ct 1992 5 1.9 0.0-5.0 14.8 8.8-19.9 7.3 0.0-19.8 
Sep-0ct 1992 5 0.5 0.0-1.3 14.2 8.0-15.0 37.8 0.0-1 14.7 

Krill a b u n d a n c e ,  b iomass  a n d  g r o w t h  i n  re la t ion  to 
cape l in  s tock s ize  

The mean biomasses of Thysanoessa inermis and T 
longicaudata observed in each year from 1984 to 1992 
and the stock size of capelin 2 yr and older recorded 

from 1982 to 1993 are shown in Fig. 6. The capelin 
stock collapsed from 1984 to very low levels in 1986. 
There was a subsequent strong increase in the abun- 
dances and biomasses of both krill species (Table 1, 
Flg. 6) with an  earlier increase for T. longicaudata, 
which has the shortest life span. The capelin stock 
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Fig. 4 .  (a)  Thysanoessa inermls and (b)  7 longicaudata. Sea- 
sonal variation in mean length of individual cohorts separated 
by length frequency analys~s  The identified cohorts have 

been ascribed to age  groups 
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Table 2. Thysanoessa inerrnis and 7 longicaudata. Parame- 
ters of von Bertalanffy growth function (VBGF) with seasonal 
oscillations: L, = asymptotic length; K = growth constant; ts  = 
starting point o f  oscillation with respect to time t ,  to = origin of 

the growth curve;l  C = amplitude of growth oscillation 

Parameter T inerrnis 
, 

r2 0.93 
L, 45.00 
K 0.16 

t S 0.88 
to  -0.4 1 
C 2.80 

Fig. 3. Thysanoessa inermis and T longicaudata. Numerical 
density (ind. m-3) in relation to depth in vertical profiles a t  

sampling stations in AtlantidPolar Front water masses 

recovered rapidly after 1989 to a very high level in 
1991 At the same time, there was a marked decrease 
in abundances and biomasses of the krill species, most 
pronounced for T inermis. 

Length and age frequency distributions for Thysa- 
noessa inermis and T. longicaudata are presented in 
Figs. 7 & 8, respectively, and in Table 3, for 3 time peri- 
ods: 1984 to 1986, when capelin stock size was 
decreasing; 1987 to 1989, when the stock was at low 
levels; and 1990 to 1992, when the stock was high. 
During 1987 to 1989, when the capelin stock was very 
low, the larger (>20 mm) and old age groups (2 and 
3 yr) of T. inermis were present, probably due to re- 
duced grazing pressure from capelin (Fig. 7,  Table 3).  
During periods with anticipated heavy predation by 
capelin a higher proportion of smaller individuals was 
observed and only 20% of the individuals were in age 

groups 2 and 3 compared to 59% during 1987 to 1989, 
a period with low predation. The mean length and age 
of T. longicaudata did not vary much during the differ- 
ent periods. 

DISCUSSION 

In the current study, the amount of krill caught at 
night was usually higher than in the daytlme, espe- 
cially in autumn (September-October) and in spring 
(March-April) cruises. Our investigations also show 
that the krill catches in summer were somewhat lower 
than in winter. Krill abundance might have been 
underestimated in the current study, although the 
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I a) Thysanoessa inermis 

Age (years) 

2o r b) Thysanoessa longicaudata 

Age (years) 

Flg. 5. (a) Thysanoessa inermis and (b) T longicaudata. 
Growth data fitted with seasonalized version of von Berta- 

lanffy growth curve 

Table 3. Thysanoessa inermis, T 1ony~caodata. Age distr~bu- 
tion of krlll (Y,) for the months January to August In the years 
1984 to 1986 and January to October in the years 1987 to 1989 

and 1990 to 1992 

Age group 
0 and 1 2 and 3 

T inermis 1984 - 1986 
1987-1989 
1990- 1992 

7. longicaudata 1984- 1986 
1987-1989 
1990-1992 

extent of this is not clear. In a previous paper (Dal- 
padado & Skjoldal 1991), we discussed some possible 
factors (v~sua l  avoidance of nets, towing speed and 
sampling range of MOCNESS) that could lead to 
underestimates of krill abundance. 

Our observations on the geographical distribution of 
krill confirm earlier studies (Einarsson 1945, Dunbar 
1964, Mauchline 1980, Dalpadado & Skjoldal 1991) 
which reported that none of the krill species found in 
the Barents Sea are true Arctic species. 

N h g g g g g g g g @ g g g  
Year 

Fig. 6 .  Thysanoessa inermis and T. longlcaudata. Variation 
In biomass (mg dry wt m-') of krill from 1984 to 1992 and 
the stock size of 2 yr and older capelin (million t) from 1982 

to 1993 

Thysanoissa inermis and T longica udata were the 
most abundant krill specles found in the investigated 
area (73 to 78" N and 10 to 45" E) covering Atlanti.~, Polar 
Front (region of mixed Arctic and Atla.ntic water) and 
Arctic waters. The largest of these 2 species, T. inermis 
(up to 35 mm), was the most abundant. The highest 
abundances (1 15 to 207 ind. m-') and densities (0.25 to 
0.60 ind. m-3) of this species were found in the slope and 
deep waters (300 to 500 m) south and southeast of the 
Svalbard Bank. High concentrations, up to 2 ind. m-', of 
T inermis have also been reported from the shallower 
areas around the Svalbard Bank (Drobysheva 1979, 
Drobysheva & Panasenko 1984, Timofeev 1988). 

Thysanoessa longicaudata was found at most sta- 
tions where T inermis was present, although at lower 
abundances. For 7. long~caudata, the highest abun- 
dances were recorded from the southwestern part of 
the Barents Sea (72 to 74" N, 15 to 20' E) ,  indicating 
that this species is more closely associated with 
Atlantic water than is 7 inermis. Drobysheva (1979) 
made similar observations on this species in the Bar- 
ents Sea.  Abundances of 7 inermis and T. longicau- 
data were generally higher in winter (January-March) 
than in other seasons. 
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Thysanoessa it~errnis 

1984- 1986 

3 10 I S 20 25 30 35 10 

Total length (mm) 

Tlzysilnoessa longicaudata 
1984-86 
l 

0 5 10 l S 20 25 30 

Total length (mm) 

Fig. 7. Th}/sanoessa inermis. Length-frequency histograms Fig. 8. Thysanoessa longicaudata. Length-frequency histo- 
for different time periods. N = number of krill, 1 = mean length grams for different time periods. N = number of krill, l = mean 

length 

The study of Lofnes (1993) on the distributions of krill 
eggs and larvae from the western and central Barents 
Sea supports our observations on the distributions of 
adult krill. He found the highest abundances of eggs 
and larvae of Thysanoessa inermis (mean = 12 500 ind. 
m-') and T. longicaudata (mean = 1050 ind m-') in the 
Atlantic water in May 1989; in the Polar Front reglon, 
the mean abundances were lower than in the Atlantic 
waters (4702 and 188 ind. m-', respectively). Only eggs 
and larvae of T. inermis (mean 520 ind. m-') were 
found in Arctic waters. His observations showed very 
low abundances of eggs and larvae of T raschii and 
Meganyctiphanes norveglca in the studied area. 

Dalpadado & Skjoldal (1991) showed that both 
Thysanoessa inermis and T. longicaudata reproduce 
successfully in the Barents Sea and that the reproduc- 
tive cycles of these 2 species were very similar. Their 
study and that of Zelikman (1958) showed that the 
main spawning season of these 2 species In the Barents 
Sea is from May to June.  Maturity observations from 
the present study confirm these findings. The spawn- 
ing of T inermis an.d T longicaudata seemed to coin- 
cide well with the main phytoplankton bloom in 
May-June (Skjoldal & Rey 1989, Dalpadado & Skjoldal 
1991). The study of Astthorsson (1990) showed that the 
spawning of T inerniis and T. raschii in the Isafjord- 
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deep, northwest Iceland, occurred during the spring 
phytoplankton bloom development. 

As the main spawning season of Thysanoessa iner- 
mis and T longicaudata is restricted to May and June, 
we assume that each length cohort represents a year 
class with a denoted change of age in spring. Our 
results indicate a 3 to 4 yr life span for T. inemis  and a 
2 yr lifesapan for 7. longicaudata, with maturation and 
first spawning occurring at the age of 2 yr and 1 yr, 
respectively, for the 2 species (Dalpadado & Skjoldal 
1991). Elnarsson (1945) reported that T. inermis could 
live for 3 yr in western Greenland waters. In more 
southerly waters, T. inermis has a life cycle of 1 to 2 yr 
(Einarsson 1945, Jorgensen & Matthews 1975, Kulka & 
Corey 1978, Astthorsson 1990). 

The main growth of Thysanoessa inermis in terms of 
length seems to occur from February to August. Falk- 
Petersen & Hopkins (1981) made a similar observation 
for T. inermis from a fjord (Balsfjorden) in northern 
Norway. T. longicaudata seems to have a more 
extended growth period than T inermis, from Febru- 
ary to October A marked negative growth was appar- 
ent for T. inermis as early as August. During mid win- 
ter (January-February) a clear decrease in growth was 
seen for 2- and 3-group T inerrnis as well as for 1- and 
2-group T. longicaudata. Negative growth during win- 
ter when food supply is low is reported in other studies 
(Falk-Petersen & Hopkins 1981. Hopkins et  al. 1984, 
Astthorsson 1990). Laboratory experiments on both 
Antarctic and Atlantic/Arctic krill have shown that 
negative growth is common, with positive growth 
being an exception under experimental conditions 
(Ikeda & D~xon 1982, Polek & Denys 1982, Dalpadado 
& Ikeda 1989, Buchholz 1991). As Dalpadado & 
Skjoldal (1991) pointed out, decrease in size might not 
pose many problems for population dynamic studies 
based on length-frequency distributions for short-lived 
species with well-defined spawning seasons such as T 
inermis and T longicaudata. 

For Thysanoessa inermis, a clear increase in size was 
seen between 1987 and 1989 When predation was 
minimal, reduced mortality allowed more individuals 
to grow into older age groups. The mean lengths of 7. 
longicaudata were similar during periods with high 
and low predation activity by capelin. This could be 
because more cruises (e.g. August 1984, 1985 and Sep- 
tember-October 1992) covered the colder waters 
where larger individuals of T longicaudata were re- 
corded. T longicaudata is apparently more dependent 
on the inflow from the Norwegian Sea than is T. iner- 
mis, which is more a shelf species. Major inflow events 
took place in 1982-1983 and 1989 and reduced inflow 
in 1987-1988 (Loeng 1991, Adlandsvik & Loeng 1991). 
It is possible that the inflow events transported a 
smaller proportion of T longicaudata into the colder 

regions of the Barents Sea where they grow to a larger 
size and older age. T. inermis from different water 
masses did not show marked variation in size. 

The capelin stock spends its whole life in the Barents 
Sea, spawning along the southern coast and feeding in 
the central and northern parts (Gjosseter 1995). The 
krill distribution area overlaps with the feeding 
grounds of capelin, especially in the winter to early 
summer period. Krill are important food for capelin in 
the Barents Sea (Lund 1981, Ajiad & Pushchaeva 1991, 
Hassel et al. 1991, Skjoldal & Hassel 1991). Lund (1981) 
showed that the amount of krill consumed by capelin 
(13 to 16 cm length) in terms of calories could vary from 
28 to 98% of the diet during different seasons. The 
highest values were observed in sprlng and the lowest 
in autumn. 

The biomass of capelin 2 yr and older decreased 
drastically from about 2.6 million t in 1983 to 0.7 mil- 
lion t by 1985 (Fig. 6). In 1984, there was a low biomass 
of zooplankton in the Barents Sea and the individual 
growth of capelin was low (Skjoldal et al. 1992). By 
1987, the biomass of capelin was down to 0.02 million t 
(Gjoszter 1995). The reduction in the capelin stock in 
the mid 1980s most likely eased the grazing pressure 
on krill and this probably led to the increase in abun- 
dance of Thysanoessa inermis and T long~caudata. 
The strong decrease in krill abundance as the capelin 
stock size increased was probably caused by increased 
predation from capelin. The high abundance of large 
zooplankton prey, such as krill, probably contributed 
to the high growth rate and rapid recovery of the 
capelin stock (Skjoldal et al. 1992). Skjoldal et al. 
(1992) further suggested that the abundance of krill is 
regulated by predation to a large extent. Dalpadado et 
al. (1994) found similar trends in the variation of abun- 
dance of amphipods (Themisto spp.) between 1984 and 
1992. These results therefore indicate clear predator- 
prey interactions between capelin and their major 
prey, such as knll and amphipods, in the Barents Sea. 
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