
Introduction*
!
The Norwegian Sea is home to more than 250 species of 
fish and serves as an important societal resource, both in 
terms of economics through fisheries and as a food 
source. Amongst the most important commercial species 
are herring (Claupea harengus), mackerel (Scomber 
scombrus) and blue whiting (Micromesistius poutassou). 
These stocks are highly dependent on food availability 
and climate variability. Calanus sp. is the major food 
source of most of the pelagic fish species, with the 
dominant prey species being Calanus finmachius, 
especially important for younger fish life stages. Besides 
the biological properties, the hydrodynamics of the 
Norwegian Sea also serve as an important variable, as it 
is dominated by warm and saline Atlantic water that is 
carried along the Norwegian continental shelf break. The 
species living and breeding in the Norwegian sea are 
highly adapted to the area specific hydrodynamics. For 
example, herring spawns along the coast from February 
to March and the larvae are then transported by currents 
to the nursing grounds along the coast to the Barents 
Sea. 

Methods*
!
Station*data**
Prior to every trawl, the vertical profile of the water 
column was analysed with a CTD (Figure 8) and 
corresponding water samples were taken. Plankton nets 
were deployed at measured chlorophyll peaks to analyse 
the plankton composition.  
 
Fishing**
An echo-sounder (SIMRAD EK60 : 18, 38, & 120 kHz) 
was used to locate potential schools of fish. After a 
suitable location was found, a mid-water pelagic trawl net 
was deployed. After towing the net, the catch was brought 
on board. 
 
 
 
 
 
 
 
 
 
!
On*board*processing*and*sampling**
Firstly, a total haul weight was taken, the haul was then 
sorted into species, total number of species and weight to 
determine the haul composition. Biological data were 
taken on species of interest. Including, length (n = 320), 
weight (n = 180), sex (n = 180), maturity (n = 180) and 
otoliths (n = 180). 
 
Post*sampling*analysis**
Using excel, a length to weight ratio was established. 
Lengths were plotted to determine potential cohorts in the 
catch. This was then applied to all non-weighed fish. 
Maturity data were compared to length data to establish a 
length to maturity relationship. A known age-length ratio 
was applied to determine age of caught fish to determine 
approximate ages. 

Results*and*Discussion*
!
From the echograms, figure 3, different levels of biomass 
were observed, with the majority in the photic zone. 
Based on the observed biomass concentrations from the 
echogram, the composition of catch was assessed to be 
of predominantly consisting of phyto- or zooplankton.  
The plankton net catches showed the zooplankton 
community was commonly or predominantly Calanus sp., 
as well as other common fish prey, such as krill (Figure 
2). This provides good feeding grounds for fish. However, 
the echogram did not show large biomasses, which would 
be expected with fish schools or large fish, this was 
reflected by the small haul size.  
The species composition of the catch were composed 
mainly of commercial and abundant species, e.g. herring, 
mackerel and blue whiting. The analysis of blue whiting 
was the primary focus. The frequency at different lengths, 
show two peaks, which could indicate two different 
cohorts were present within the total catch. (Graph 1). In 
graph 3, we see the female and male proportions and 
well as their respective maturity proportions. The 
unidentified fish are assumed to be undeveloped because 
the fish is likely too small to be examine accurately. 
Based on a subsample, a length-weight relationship was 
derived and used to calculate weight of individual length 
classes for the whole sample (Graph 2). Only a slight 
difference of 830 g was observed between the calculated 
and measured, which could be explained by small sample 
size or inaccurate weight measurement due to ship 
motion.  
The maturity analysis show that all the individuals where 
either immature or had already spawned, which was 
expected in this location at this time of year. There was a 
slight size to maturity trend, more mature fish were 
slightly heavier and longer (Graph 4), but there is some 
overlap in the data.  
Using a Von Bertalanffy growth curve taken from Ybema 
(2015) the age of all fish were estimated based upon their 
length. (Table 9) This shows that we have members from 
seven separate cohorts, with three predominant cohorts. 
This is different than the previous discussed pair of 
cohorts visible on the length graph (Graph 1). This could 
be because the Von Bertalanffy curve is based upon 
accurate otolith ring measurements and not just simple 
length class abundance. 
Work l ike this is conducted to perform stock 
assessments, estimate age, sex and maturity of fish 
caught, thus allowing us to manage fisheries to maintain 
healthy stocks. 
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Graph 1. Numbers at length from 
blue whiting 

Graph 2. Length and weight 
relationship for blue whiting 

Figure 1. Map of Norwegian coast and the three trawl sampling 
stations (haul 1 – pink, haul 2 – green, haul 3 – red).  
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Table 4. Haul data (haul 1 – pink, haul 2 – green, haul 3 – red) 

Aims*
!
•  To examine the composition of pelagic trawl catches in 

the Norwegian Sea 
•  To establish length-weight, length-age and length-

maturity ratio of predominant species 
•  To discuss the gathered information, taking into 

consideration existing data 

Figure 3. Echogram for haul 1 

Figure 4. Mackerel from haul 1 

Figure 5. Blue whiting from haul 2 

Figure 6. Herring from haul 3 

Figure 2. Krill from 
haul 2 
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Figure 8. CTD measurements (haul 1 – pink, haul 2 – green, haul 3 – red) 
 

Total Observed Weight 21.82 
Total Expected Weight 20.99 
Difference 0.83 
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Graph 3. Female/Male proportion and 
maturity stages for blue whiting 

Graph 4. Length and maturity stage 
relationship for blue whiting 

Table 3. Characteristics of bycatch 
species in haul 3 

Table 1. Characteristics of target species 

Table 2. Characteristics of bycatch species in haul 2 

Table 5. Species composition 
for haul 1 

Table 6. Species composition 
for haul 2 

Table 7. Species composition 
for haul 3 
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Table 8. Blue whiting weight 
(kg) 

Table 9. Blue whiting age  

Age 
(years)     Count 

0 6 

1 106 

2 72 

3 103 

4 31 

5 1 

8 1 
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Figure 7. Lumpfish from haul 3 
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