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WBSTRACT 

This report gives a detailed description of the sampling technique, 
empleying the Gulf III plankton sampler. The c01Pected data are 
displayed on distribution mapa, which show both the total abundanee of 
capelin larvae and the abundance for each of four Eength groups. A 
relative index is given for the number of capelin larvae. 
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1.1 Sam~lina with Gulf I11 ~lankton saapler 

Samples of capelin larvae and plankton were collected with a Gulf I11 
plankton sampler (Zijlstra 1970) in oblique hauls from surface to 6 0  
meters depth and back. Cruising speed during the hau1 was 5 knots, and 
the wire speed was 0 . 5  meters per second. To obtain a maximum depth of 
6 0  meters, approximately 250-260 meters wire were given out, making 
the duration of the hau1 about 17 minutes. 

In order to check the depth of the Gulf 111, a Benthos depth recorder 
was connected to the sampler in some of the hauls in 1981. In 1982 and 
1984 an echo transduser was attached to the tail fin of the Gulf I11 
(Fig. 1 ) .  The towing cable transmitted signals from the transducer to 
a recorder, allowing depth to be traced during the haul. When the 
sampler reached a depth of 6 0  meters, it was hoisted. In 1983 a 
wireless Scanmar depth censor was connected to the Gulf 111, which 
allowed the depth to be traced continuously onboard the vessel during 
the haul. Unfortunately a malfunction of the depth censor made the 
readings uncertain. The transducer method used in 1982 and 1984 seems 
to be preferable. 

Scanmar depth 
sencor and wire 

General Oceanics 

Fig. 1 .  Arrangement o f  the transducer i 1 9 8 2  and 1 9 8 4 1 ,  the Scanmar 
depth censor ( 1 9 8 3 )  and the flowmeter ( 1 9 8 1 - 8 4 ) .  

A flowmeter, Model 2030 General Oceanics, was mounted in the opening 
of the Gulf 111. The number of revolutions per hau1 was taken as the 
counter difference before and after hauling. 
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1.2 Mesh size of the net 

The mesh size of the net in the plankton sampler was 273p, measured as 
indicated by the arrows in Fig. 2. . . 

Fig. 2. Measurement of the mesh size 
in the plankton net. 

Number of larvae per square meter surface is calculated by the 
following formula: 

i 

N = number of larvae per square meter surface 
n = total number of larvae caught 
I = depth interval (0-60 meters = 60) 
a = area of front opening of Gulf I11 sampler in square meters 

(Tar2 = T-0.095~ = 0.0283529) 
d'= calibration constant = 0.316 (see next section) 
R = number of flowmeter revolutions 

Example: Station 59, date 1.6.1983: 
n = 44 
I = 60 
R = 11634 

i.e. number per square meter surface = 25.3 

1.4 Calåbration of the flowmeter 

Calibration of the flowmeter can be made either in a tank or in the 
field. Calibration in tank is done by reading off the counter, towing 
the flowmeter a known distance and reading the number of revolutions. 
From the following formula the calibration constant can be calculated: 

d ' = distance 
no. of revolutions 

Tank calibrations of the flowmeter used in these investigations gave: 
d' = 0.316. 



DISTRIBUTION AND MIGRATION 
Investigations on capelin larvae in 1981-84 

Fig. 3. Cruise tracks and grid of stations for the capelin larval 
cruises in 1 9 8 1 - 8 4 .  
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Calibration in the field can be accomplished by attaching an 
additional flowmeter with a known calibration constant to the tailfin 
of the sampler. Both flowmeters are read before and after the haul, 
whose distance can be calculated from the calibrated flowmeter 
seading. Using the formula given above, the calibration constant for 
the flowmeter in the sampler's mouth may be calculated. To avoid 
clogging, the plankton net should be removed from the sampler before 
such a calibration haul. During the capelin larval cruise in 1984 
three calibration hauls were carried out. The mean value of the three 
calibration constants gave a d1=0.316. 

1.5 Surveving the distribution area 

Stations along north-south transects were usually taken at intervals 
of one degree (Fig. 3 ) .  However, the distance between stations in 
areas with high densities of larvae, (more than 501, was 10 nautical 
miles. In areas with low densities, the distance between the stations 
was extended to 15 nautical miles. Stations were also sampled along 
the coast near known spawning grounds. 

The total number of capelin larvae (Eig. 4 )  and the number of larvae 
in four different length groups (Figs. 5-81 per square meter surface 
have been plotted on charts for each year. Then isolines were drawn 
and, by area integration, the total number of larvae and number of 
larvae in each length group was found (Table 1). 

2.1 Total distribution of caeelin larvae 

Fig. 4 shows the total distribution of capelin larvae observed on the 
cruises in 1981-84. In 1981 and 1982 the areas of distribution were 
sirnilar and relatively small, whereas in 1984 the area of distribution 
was extended to the east by about 60 nautical miles. The most 
widespread diatribution was found in 1983. 

The highest concentrations of capelin Larvae were usually found near 
the coastal spawning grounds. The cruise in 1981 gave the highest 
values in these areas, (more than 1000 larvae per square meter 
surface), a magnituåe occasionally attained in 1982 and 1984. 1983 
resulted in a different distribution pattern, with the highest coastal 
concentrations o& capelinolarvae less than 500. Conversely, in an area 
of open sea (72 IO'N, 23 E) one patch of more than 500 capelin larvae 
per square meter surface was found. 

In 1982 and 1984 relatively few capelin larvae were found along the 
coast in the western part of the investigated area, and few larvae 
were found %n the eastern part during 1981-84. The number of capelin 
Earvae in the Varangerfjord area was extrernely low in 1983, mostly 
below 50 larvae per square meter surface. 
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Fig. 4. Total numbes of capelin larvae per square meter surface in 
1 9 0 1 - 0 4 .  
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Figs. 5-8 show the distribution of capelin Parvae in the' length groups 
5-9 mm, 10-14 mm, 15-19 mm and >20 mm. typically, the highest 
concentrations of larvae of 5-9 mm are found neax the coast, which 
thin out until about 900 nautical miles from the coast. 

The figures show elearly an increasing area of distribution with 
increasing length of the Parvae. Most of the larvae are transported 
away from the spawning grounds to the open ocean by the current, but 
some still xemain in coastal watexs and fjords. 

The number of larvae observed during the cruises 1981-84 is given in 
TabPe 1.  The total number sbsesved is remarkably constant for this 
period. Lasvae in the two smallest length groups constitute the 
majosity, while the number of Parvae >20 mm is very 10w. The number of 
larvae per sub-area varies from year to year but was generally low in 
the eastern seskion. %hia corresponds well with the observed spawning 
areas, as these yeara only minor spawning took place off Eastern 
Finnmark. 

T a b l e  1 .  C a l c u l a t e d  number OF c a p e l i n  l a r v a e  ( x  10-12) f o r  t h e  y e a r s  
1 9 8 1 - 8 4 .  
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F i g .  5 .  Number o f  c a p e l i n  l a r v a e  p e r  s q u a r e  m e t e r  s u r f a c e  f o r  
d i f f e r e n t  l e n g t h  g r o u p s  i n  1 9 8 1 .  
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Fig. 6. Number of capelin Zarvae per squase meter surface for 
different %eng%h groups in 1982. 
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F i g .  7 .  Number of capelin larvae per square meter surface for 
d i f ferent  length groups i n  1 9 8 3 .  
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F i g .  8 .  Number o f  capekin J.arvaie per square meter surface for 
d i f f erent  length groups  i n  1984. 
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3.1 Carnulina techniuue 

During the period of investigations the sampling technique has 
remained nearly unchanged from year to year, apart from the systems of 
reading the sampling depth. These do not affect the hau1 itself. 

If the maximum depth per hau1 should be increased, correspondingly 
greater time would be needed for each cruise. Greater accuracy cannot 
be guaranteed in the results. No thorough investigations have been 
done so far, but in 1997 a capelin larval cruise was carried out, 
using Clarke Bumpus Plankton Samplers (CLARKE and BUMPUS 1950). Three 
CBPS were attache8 to the wire (Dragesund 1978) to sample at 5-25, 
30-50 and 55-75 meters. The catch showed a trend of decreasing numbers 
with increasing depth (9% of the total in the last depth intervall and 
supports the practice of hauling only to 60 meters. 

3.2 Coveraue of the distribution area 
d 

To be able to cover the whole distribution area with one vessel within 
a reasonable short time period, a relatively open sampling grid is 
necessary. As a consequence of this, the accuracy of the area 
integration may be low in areas with strong gradients in the larval 
density. In most years such gradients may be found close to the coast, 
primarily affecting the smallest length group. An assessment of the 
resulting effect on the calculated larval index has not been 
attempted, but one may speculate that in some cases the effect could 
be substantial. 

3.3 Time of svawnins - time of larval cruise 
The main spawning period for the Barents Sea capelin is March-April, 
while minor spawning takes place from the end of February until the 
summer. A dense concentration of spawning capglin was fgund in end of 
February 1984 along the coast of Troms (70 201N, 18 E) (TORESEN 
1984). One month later a dense concentration of newly hatched capelin 
larvae was found in the same area (DOHMASNES,A., pers. comm.), but 
that year's larval cruise found very few larvae in this area. A mass 
mortality may have occurred to these larvae, but most likely they were 
transportedoto th& north-east by the current. The patch of larvae at 
position 92 N, 20 E seen in the lower map on Fig.8 probably came from 
this spawning area. This illustrates the difficulties of obtaining a 
detailed picture of the early life of capelin larvae, based on only 
one cruise a year. 

The larvae experience a high and probably unpredictable mortality at 
the earliest life stages. Consequently the larval index is not only 
dependent on number of larvae hatched, but als0 on the time lag 
between hatching and Parval cruise covering. The long spawning period 
adds to this source of variance. 
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It seems though that the larval cruise in June is carried out well 
after the main hatching, and probably after the period of most intense 
larval mortality. Gonsequently the larval abundance index can be 
regarded as a tentative index of year class strength. While too rough 
for a forecaat of spawning stock biomass two or.three years ahead, it 
may give information on major changes taking place in the success of 
spawning, hatching and survival through the earliest life stages of 
the capelin. 
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