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Preface 

Annual catch quotas and other regulations of the Barents Sea fisheries are set through 

negotiations between Norway and Russia. Assessment of the state of the stocks and quota 

advices are given by the International Council for the Exploration of the Sea (ICES). Their 

work is based on survey results and international landings statistics. The results from the 

demersal fish winter surveys in the Barents Sea are an important source of information for the 

annual stock assessment. 

 

The development of the survey started in the early 1970s and focused on acoustic 

measurements of cod and haddock. Since 1981 it has been designed to produce both acoustic 

and swept area estimates of fish abundance. Some development has taken place since then, 

both in area coverage and in methodology. The development is described in detail by 

Jakobsen et al. (1997), Johannesen et al. (2009) and Appendix 2. At present the survey 

provides the main data input for several projects at the Institute of Marine Research, Bergen: 

 

- monitoring abundance of the Barents Sea demersal fish stocks 

- mapping fish distribution in relation to climate and prey abundance 

- monitoring food consumption and growth 

- estimating predation mortality caused by cod 

 

This report presents the main results from the surveys in January-March 2018. The surveys 

were performed with the Norwegian research vessels ñHelmer Hanssenò and ñJohan Hjortò 

and Russian research vessel ñFritjof Nansenò. Annual survey reports since 1981 are listed in 

Appendix 1, and names of scientific participants are given in Appendix 3. 
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1  Introduction 

The Institute of Marine Research (IMR), Bergen, has performed acoustic measurements of 

demersal fish in the Barents Sea since 1976. Since 1981 a bottom trawl survey has been 

combined with the acoustic survey. Typical effort of the combined survey has been 10-14 

vessel-weeks, and about 350 bottom trawl hauls have been made each year. Most years three 

vessels have participated from about 1 February to 15 March.  

 

The purpose of the investigations is presently: 

¶ Obtain acoustic abundance indices by length and age for cod and haddock 

¶ Obtain swept area abundance indices by length (and age) for cod, haddock, redfish, 

Greenland halibut and blue whiting 

¶ Map the geographical distribution of those fish stocks 

¶ Estimate length, weight and maturity at age for cod and haddock 

¶ Collect stomach samples from cod, for estimating predation by cod. Results from analysis 

of cod stomach samples from the 2018 survey were not available when this report was 

finalized. Results of such analyses for the period 1984-2017 are given in the 2017 survey 

report.   

¶ Map the distribution of maturing/prespawning capelin 

 

Data and results from the survey are used both for stock assessments in the ICES Arctic 

Fisheries Working Group AFWG and by several research projects at IMR and PINRO. 

 

From 1981 to 1992 the survey area was fixed (strata 1-12, main areas ABCD in Fig. 2.1). Due 

to warmer climate and increasing stock size in the early 1990s, the cod distribution area 

increased. Consequently, in 1993 and further in 1994 the survey area was extended to the 

north and east (strata 13-23, main areas DôES in Fig. 2.1) to obtain a more complete coverage 

of the younger age groups of cod, and since then the survey has aimed at covering the whole 

cod distribution area in open water. For the same reason, the survey area was extended further 

northwards in the western part in 2014 (strata 24-26 in Fig. 2.1). In many years since 1997 

Norwegian research vessels have had limited access to the Russian EEZ, and in 1997, 1998, 

2007 and 2016 the vessels were not allowed to work in the Russian EEZ.  In 1999 a rather 

unusually wide ice-extension partly limited the coverage. Since 2000, except in 2006, 2007 

and 2017, Russian research vessels have participated in the survey and the coverage has been 

better, but for various reasons not complete in most years. In 2008-2015 Norwegian vessels 

had access to major parts of the Russian EEZ. The coverage was more complete in these 

years, especially in 2008, 2011 and 2014.  Table 3.6 summarizes degree of coverage and main 

reasons for incomplete coverage in the Barents Sea winter 1981-2018. 
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2 Methods 

2.1  Acoustic measurements 

The method is explained by Dalen and Smedstad (1979, 1983), Dalen and Nakken (1983), 

MacLennan and Simmonds (1991) and Jakobsen et al. (1997). The acoustic equipment has 

been continuously improved. Since the early 1990s Simrad EK500 echo sounder and Bergen 

Echo Integrator (BEI, Knudsen 1990) were used. The Simrad EK60 echo sounder replaced the 

EK500 on R/V ñJohan Hjortò in 2005 and on R/V ñHelmer Hanssenò since the 2008 survey. 

The latest R/V ñG.O. Sarsò has used EK60 since it replaced R/V ñSarsenò (former R/V ñG.O. 

Sarsò) in 2004. The Large Scale Survey System (LSSS, Korneliussen et al. 2016) replaced 

BEI on R/V ñG.O. Sarsò and R/V ñJohan Hjortò in 2007 and on R/V ñHelmer Hanssenò since 

the 2008 survey. On the Russian vessels EK 500 was used from 2000 to 2004 and ER60 since 

2005. The new Simrad EK80 echo sounder has been used on R/V ñG.O. Sarsò since 2017 and 

on R/V ñJohan Hjortò since 2018. 

 

In the mid-1990s the echo sounder transducers were moved from the hull to a retractable 

centreboard, on R/V ñJohan Hjortò since the 1994 survey, on R/V ñSarsenò (former R/V 

ñG.O. Sarsò) since 1997, on the latest R/V ñG.O. Sars in 2004 and on R/V ñHelmer Hanssenò 

since the 2008 survey. This latter change has largely reduced the signal loss due to air bubbles 

in the close to surface layer. None of the Russian vessels have retractable centreboards. 

 

On the Norwegian vessels, acoustic backscattering values (sA = nautical area scattering 

coefficient NASC) are stored at high resolution in LSSS. After scrutinizing and allocating the 

values to species or species groups, the values are stored with 10 m vertical resolution and 1 

nautical mile (NM) horizontal resolution. The procedure for allocation by species is based on: 

- composition in trawl catches (pelagic and demersal hauls) 

- the appearance of the echo recordings 

- inspection of target strength distributions 

- inspection of target frequency responses 

 

For each trawl catch the relative sA-contribution from each species is calculated (Korsbrekke 

1996) and used as a guideline for the allocation. In these calculations, the fish length 

dependent catching efficiency of cod and haddock in the bottom trawl (Aglen and Nakken 

1997) is taken into account. There is no reason to believe that trawl catches give an accurate 

representation of species composition in the sea, so the calculated sA-contribution from the 

trawl hauls are used as a guidance only. 

 

The new Sea2Data software StoX has been applied to estimate acoustic indices with CVs for 

cod and haddock. Acoustic estimates for the period 1994-2017 were re-estimated using StoX 

(Mehl et al. 2018). The main difference between the SAS based BEAM Program (Totland and 

Godø 2001) used until 2017 and StoX acoustic abundance estimation is that in BEAM the 

survey area is divided into rectangles, and for each rectangle an average acoustic density (sA) 

is calculated, while in StoX transects are defined within each stratum (Figure 2.1) as primary 

sampling units (PSUs) and used to calculate acoustic density (Jolly and Hampton 1990). 
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The survey area is divided into eight Main Areas (A, B, C, D, E, S and N, Fig 2.1) and 26 

strata. In 2014, the investigated area was enlarged by three new strata in northwest, 24-26 

(Main Area N, Fig. 2.1). Within each stratum, the acoustic course tracks are divided into 

transects, separated by the trawl stations in the stratum since the course tracks run through the 

net of fixed bottom trawl stations in the bottom trawl survey. An area of about 2 nautical 

miles around each station is not included in the transects. For the time series 2004-2017 this 

was done by first running a R-script tagging all the transects and then the transects were 

inspected and edited manually in StoX if necessary. Minimum length of a transect is 4 

nautical miles. In this process miles with obvious errors in the sA-values, e.g. bottom 

contribution, were removed from the transects. 

 

For each transect and stratum, an arithmetic mean sA is calculated for the demersal zone (less 

than 10 m above bottom) and the pelagic zone (more than 10 m above bottom).  

 

The conversion of mean NASC (m2 nmiī2) to density of fish followed a standard procedure 

where all trawl stations within a stratum with a catch of more than 5 individuals were 

assigned to each PSU. If less than 3 trawl stations had been carried out in a stratum, stations 

in neighbouring strata were assigned to the PSUs such that at least 3 stations were assigned to 

each PSU.  

 

The combined length distribution (d) was calculated for each transect (PSU (j)) as:  

 

ä=
=

s

s jsljl dd
1 ,,,  

 

where dl,s,j is density (number by 1 NM tow distance) by 1 cm length group (l) for the stations 

(s) assigned to PSU (j).  

 

The trawl catches are normalised to 1 NM towing distance and adjusted for length dependent 

catch efficiency (Aglen and Nakken 1997, Dickson 1993a,) using the parameters given in the 

text table below: 

 

Species a b lmin lmax 

Cod 5.91 0.43 15 cm 62 cm 

Haddock 2.08 0.75 15 cm 48 cm 

 

The areal density of fish (ɟ) (n per nmi2) by length group l by transect j was calculated as 

 
where NASCj,l is the mean nautical area scattering coefficient by transect (j) and length group 

(l) and ůl is the acoustic backscattering cross-section for a fish of length l. 
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NASCj,l is calculated as:  

 

 
 

where ůl,p is the acoustic backscattering cross-section for a fish of length l multiplied with the 

proportion (p) of a fish of length l in the total length distribution and NASCj is the mean 

nautical area scattering coefficient  in transect j. 

 

The acoustic backscattering cross-section (m2) for a fish of length l is calculated as 

 

 
 

where the target strength, TS, for a fish of length l (cm) is calculated as 

 

 
 

Where m and a are constants. For cod and haddock we applied 

 

  (Foote, 1987), 

 

 

The fish abundance (N) by length group (l) for stratum k is: 

 

, 

 

where A is stratum area and the mean density of fish of length group l and stratum k is: 
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where 
kkjkj LLw /=  (j= 1,2, nk) are the lengths of the nk sample transects. 

 

 

Estimates by length are converted to estimates by age using available age-length data from all 

selected (filtered) stations in the stratum, weighted by station density. The total biomass is 

estimated by multiplying the numbers at age by weight at age. The abundance by stratum is 

then summed for defined main areas (Figure 2.1). 
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2.2 Swept area measurements 

All vessels were equipped with the standard research bottom trawl Campelen 1800 shrimp 

trawl with 80 mm (stretched) mesh size in the front. Prior to 1994 a cod-end with 35-40 mm 

(stretched) mesh size and a cover net with 70 mm mesh size were mostly used. Since this 

mesh size may lead to considerable escapement of 1-year-old cod, the cod-ends were in 1994 

replaced by cod-ends with 22 mm mesh size. At present a cover net with 116 mm meshes is 

mostly used.  

 

The trawl is now equipped with a rockhopper ground gear (Engås and Godø 1989). Until and 

including 1988 a bobbins gear was used, and the cod and haddock indices from the period 

1981-1988 have since been recalculated to órockhopper indicesô and adjusted for length 

dependent catch efficiency and/or sweep width (Godø and Sunnanå 1992, Aglen and Nakken 

1997).  The sweep wire length is 40 m, plus 12 m wire for connection to the doors.  

 

In the Norwegian Barents Sea shrimp survey (Aschan and Sunnanå 1997) the Campelen trawl 

has been rigged with some extra floats (45 along the ground rope and 18 along the under belly 

and trunk, all with 20mm diameter) to reduce problems on very soft bottom. This rigging has 

been referred to as ñTromsß riggingò. When the shrimp survey was terminated 2004 and later 

merged with the Barents Sea Ecosystem survey in 2005, improved shrimp data were also 

requested from the winter survey, and the ñTromsß riggingò was used in parts of the shrimp 

areas in 2004 (11 stations) and 2005 (9 stations). In 2006-2014 ñTromsß riggingò was used 

for nearly all bottom trawl stations taken by Norwegian vessels in the winter survey, while 

since 2015 ñTromsß riggingò has not been applied. 

 

Vaco doors (6 m2, 1500kg), were previously standard trawl doors on board the Norwegian 

research vessels. On the Russian vessels and hired vessels V-type doors (ca 7 m2) have been 

used. In 2004, R/V ñJohan Hjortò and R/V ñG.O. Sarsò started using a V-type door for bottom 

trawling (Steinshamn W-9, 7.1m2, 2050 kg), the same type as used on the Russian research 

vessels. In 2010 the V-doors were replaced by 125ò Thyborßn trawl doors. R/V ñHelmer 

Hanssenò has used Thyborßn trawl doors since the 2008 survey. To achieve constant 

sampling width of a trawl haul independent of e.g. depth and wire length, a 10-15 m rope 

ñlocksò the distance between the trawl wires 80-150 m in front of the trawl doors on the 

Norwegian vessels. This is called ñstrappingò. The distance between the trawl doors is then in 

most hauls restricted to the range 48-52 m regardless of depth (Engås and Ona 1993, Engås 

1995).  Strapping was first attempted in the 1993 survey on board one vessel, in 1994 it was 

used on every third haul and in 1995-1997 on every second haul on all vessels. Since 1998 it 

has been used on all hauls when weather conditions permitted. Strapping is not applied on the 

Russians vessels, but the normal distance between the doors is about 50 m (D. Prozorkevich, 

pers. comm.).  

 

Standard tow duration is now 15 minutes (until 1985 the tow duration was 60 min. and from 

1986 to 2010 30 min.). Trawl performance is constantly monitored by Scanmar trawl sensors, 

i.e., distance between the doors, vertical opening of the trawl and bottom contact control. In 

2005-2008 sensors monitoring the roll and pitch angle of the doors were used due to problems 
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with the Steinshamn W-9 doors. The data is logged on files, but have so far not been used for 

further evaluation of the quality of the trawl hauls. 

 

At the start of the survey at least two of the trawls on the Norwegian vessels should go 

through a ñsea testò. The purpose of the test is to check that the geometry of the trawl is 

within the specified limits and that the trawl performance is satisfactory, especially that the 

bottom contact is stable. It is further checked that the trawl sensors operate as they should.    

 

The positions of the trawl stations are pre-defined. When the swept area investigations started 

in 1981 the survey area was divided into four main areas (A, B, C and D, Fig 2.1) and 35 

strata.  

 

 

Figure 2.1. Strata (1-23) and main areas (A,B,C,D,Dô,E and S) used for swept area estimations and acoustic 

estimations with StoX. Additional strata (24-26, main area N) are covered since 2014, but not included in the 

standard time series. 

 

During the first years, the number of trawl stations in each stratum was set based on expected 

fish distribution to reduce the variance, i.e., more hauls in strata where high and variable fish 

densities were expected to occur. During the 1990s trawl stations were spread out more 

evenly, yet the distance between stations in the most important cod strata is shorter (16 or 20 

NM) compared to the less important strata (24, 30 or 32 NM). Considerable amounts of young 

cod were now distributed outside the initial four main areas, and in 1993 the investigated area 

was therefore enlarged by areas Dô, E, and the ice-free part of Svalbard (S) (Fig. 2.1 and 
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Table 3.5), 28 strata altogether. In the 1993-1995 survey reports, the Svalbard area was 

included in area Aô and the western part of area E (west of 30̄E). Since 1996 a revised strata 

system with 23 strata has been used (Figure 2.1). The main reason for reducing the number of 

strata was the need for enough trawl stations in each stratum to get reliable estimates of 

density and variance. In 2014 the investigated area was enlarged by three new strata in 

northwest, 24-26 (main area N, Fig. 2.1). However, the data are due to few years so far not 

included in the standard time series of standard abundance indices used in the assessments. 

 

Swept area fish density estimation  

Swept area fish density estimates (rs,l) by species (s) and length (l) were estimated for each 

bottom trawl haul by the equation: 

 

 ls

ls

ls
a

f

,

,

, =r

 
  

ls,r     number of fish of length l per n.m.2 observed on trawl station s  

lsf ,     estimated frequency of length l  

lsa ,     swept area: 

 1852
,

ls
ls

EWd
a

Ö
=   

 

ds      towed distance (nm) 

lEW   length dependent effective fishing width: 

 
ba lEWl Ö=  for  <minl maxll <   

 minll EWEW = = ba minlÖ  for minll ¢  

 maxll EWEW = =  ba maxlÖ for maxll ²
 

 

The parameters are given in the text table below:  

Species a b lmin lmax 

Cod 5.91 0.43 15 cm 62 cm 

Haddock 2.08 0.75 15 cm 48 cm 

 

The fishing width was previously fixed to 25 m = 0.0135 nm. Based on Dickson (1993a,b), 

length dependent effective fishing width for cod and haddock was included in the calculations 

in 1995 (Korsbrekke et al., 1995). Aglen and Nakken (1997) have adjusted both the acoustic 

and swept area time series back to 1981 for this length dependency based on mean-length-at-

age information. In 1999, the swept area 1983-1995 time series was recalculated for cod and 

haddock using the new area and strata divisions (Bogstad et al. 1999). 

For redfish, Greenland halibut and other species, a fishing width of 25 m was applied, 

independent of fish length. 
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The new Sea2Data software StoX has been applied to estimate swept area indices with CVs 

for cod, haddock, golden redfish, beaked redfish, Norway redfish, Greenland halibut and blue 

whiting. Swept-area estimates for the period 1994-2016 was re-estimated using StoX (Mehl et 

al. 2016), and so was length and weight at age for cod and haddock. All estimates for 2017 

and updated estimates for 2016 and 2014-15 strata 24-26 was re-estimated with StoX version 

2.3, Rstox 1.5 and updated input data downloaded from DataSet Explorer: 

http://tomcat7.imr.no:8080/DatasetExplorer/v1/html/main.html.  

 

The main difference between the SAS based Survey Program previously used (years 1981-

1993 of the time-series, see earlier reports for results and method details) and StoX swept area 

estimation is in the use of the age-length data. StoX does not use age-length keys (ALK) in 

the traditional sense with ALKs estimated for large areas. Missing age information is imputed 

from known age-length data within station. If age information is still missing StoX searches 

within strata, or lastly within all strata. If no age is available for a length group, the abundance 

estimate is presented as unknown age. StoX does also allow for uncertainty estimation by 

bootstrapping primary sampling units (PSUs). 

 

2.3  StoX input, filters and settings 

StoX version 2.5 and Rstox 1.8 was used for acoustic, swept-area, length and weight at age 

and CV estimations for 2018 (http://www.imr.no/forskning/prosjekter/stox/en). R for 

Windows version 3.4.3 was used in the R calls (https://www.r-project.org/). 

 

In FilterAcoustic, FreqExpr was set to frequency=38000 or frequency=37879. In 

NASCExpr, acocat was 31 for cod and 30 for haddock. 

 

In NASC and LayerType was set to DepthLayer. 

 

Under FilterBiotic  and FishStationExpr, in the acoustic estimations was applied: 

fs.getLengthSampleCount('TORSK') > 5 for cod and fs.getLengthSampleCount('HYSE') 

> 5  for haddock and fishstationtype !~ ['1', '2', '3'] , filtering out stations with less than six 

specimen and stations with experiments,  (see Johnsen et al. 2016 and Mjanger et al. 2017 for 

more info about filters and codes). 

 

In the swept area estimations was used: FilterBiotic  and FishStationExpr, gear 

=~['3270','3271'] and gearcondition < 3 and trawlquality  =~['1','3'] and fishstationtype != 2. 

In DefineStrata, vintertokt_barentshavny.txt was used as basis for strata definition. Nodes 

for strata towards north and east have been adjusted to reduce the strata according to coverage 

and ice border in each year. 

 

In StratumArea and AreaMethod, Accurate was applied. 

 

http://tomcat7.imr.no:8080/DatasetExplorer/v1/html/main.html
http://www.imr.no/forskning/prosjekter/stox/en
https://www.r-project.org/
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Under StationLengthDist and LengthDistType, NormalLengthDist was used, and under 

RegroupLengthDist and LengthInterval , 1.0 is applied in the acoustic estimations and 5.0 

in the swept area estimations. 

 

Under Catchability and Catchability Method , LengthDependentSweepWidth was used for 

cod and haddock with the parameters given above. 

 

In the swept area estimates, for SweptAreaDensity, LengthDependent was use, and for 

SweepWidthMethod, Predetermined was applied for cod and haddock and Constant with 

SweepWidth 25 m for the other species. 

 

In the acoustic estimates, for BioStationAssignment and AssignmentMethod, Stratum was 

used. EstLayers was set to 1~PEL 2~BOT. 

 

Under BioStationWeighting and WeightingMethod, SumWeightedCount was used. 

 

In AcusticDensity, m was set to 20 and a to -68. 

 

Under SuperIndAbundance and AbundWeightMethod, StationDensity was used, with 

LengthDist set to RegroupLengthDist. 

 

 

2.4  Estimation of variance.  

The acoustic and swept area survey indices are presented together with an estimate of 

uncertainty (coefficient of variation; CV). These estimates were obtained by using StoX with 

a stratified bootstrap routine treating each transect as the primary sampling unit. In addition, a 

bootstrap routine for all trawl stations by strata was carried out within each run.  

 

The estimated CV (Standard Deviation Ā 100/mean) is estimated from 500 iterations and is 

strongly dependent on the choice of estimator for the indices. A CV of 20% or less could be 

viewed as acceptable in a traditional stock assessment approach if the indices are unbiased 

(conditional on a catchability model). Values above this indicate a highly uncertain index with 

little information regarding year class strength. 

 

2.5  Sampling of catch and age-length keys.  

Sorting, weighing, measuring and sampling of the catch are done according to instructions 

given in Mjanger et al. (2017). Since 1999 all data except age are recorded electronically by 

Scantrol Fishmeter measuring board, connected to stabilized scales. The whole catch or a 

representative sub sample of most species was length measured on each station. 

 

At each trawl station age (otoliths) and stomach were sampled from one cod per 5 cm length-

group. In 2007-2009, all cod above 80 cm were sampled, and in 2010 all above 90 cm, limited 

to 10 per station. The stomach samples were frozen and analysed after the survey. Haddock 

and Greenland halibut otoliths were also sampled from one specimen per 5 cm length-group. 
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Regarding the redfish species Sebastes norvegicus and S. mentella, otoliths for age 

determination were sampled from two fish in every 5-cm length-group on every station. Table 

3.3 gives an account of the sampled material.  

 

 

2.6  Raising of indices 

 

In 1997, 1998 and 2007 only the Norwegian EEZ (NEZ) and parts of the Svalbard area (S) 

was covered. The swept-area indices for cod, haddock, golden redfish, beaked redfish and 

Greenland halibut has therefore been raised to also represent the Russian EEZ (REZ) (Mehl et 

al. 2016). 

 

In 2006, there was not a complete coverage in southeast due to restrictions. The observations 

in the partially covered strata 7 were extrapolated to the full strata, and the observations in the 

partially covered strata 13 were extrapolated to the same area as covered in 2005. In 2012 the 

coverage was incomplete in the eastern areas, and the cod and haddock swept area estimates 

within the covered area were raised by the ñindex ratio by ageò observed for the same area in 

2008-2011 (ICES 2012). The scaling factor (ñindex ratioò) for estimating adjusted total from 

<Total ï area Dô> was the average ratio by age for Total/(Total ï area Dô) in the years 2008-

2011 (Aglen et al. 2012). 

 

In 2017, the Norwegian vessel was not allowed to operate south of 70Ü 10ô N and west of 41Ü 

00 º E, and no Russian vessel participated in the survey. Only a small part of strata 7 was 

covered, and strata 13, 15, 17 and 20 were not covered. The cod, haddock, Greenland halibut 

and beaked redfish swept area estimates and cod and haddock acoustic estimates within the 

covered area were raised following the same procedure as for 2012. The scaling factor for 

estimating adjusted total from <Total ïstrata 7 > was the average ratio by age for Total/(Total 

ï (strata 7+13+15+17+20)) swept area indices in the years 2014-2016. 
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3 Survey operation and material 

Table 3.1 presents the vessels participating in the survey in 2018 and IMR trawl station series 

numbers, and Figure 3.1 shows survey tracks, trawl stations and ice cover.  

 

 

Table 3.1. Vessel participation by period and trawl station series numbers by vessel for the winter survey in 

2018. 

 Period Series no. 

Johan Hjort 28.01-12.03 70001-70220 

Helmer Hanssen 20.01-27.02 70301-70540 

Fritjof Nansen 08.02-11.03 00001-00118 

 

 

 

Figure 3.1. Survey tracks and all trawl stations in the winter survey 2018. Data source for the ice cover: 

ftp://sidads.colorado.edu/DATASETS/NOAA/G02135/north/monthly/shapefiles/shp_extent/02_Feb/ 

 

 

 

ftp://sidads.colorado.edu/DATASETS/NOAA/G02135/north/monthly/shapefiles/shp_extent/02_Feb/
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Table 3.2 presents the number of swept area trawl stations, other bottom trawl stations and 

pelagic trawl stations taken in the different main areas. For the calculation of swept area 

indices to be used in the assessments, only the successful pre-defined bottom trawl stations 

within the standard strata system (strata 1-23) were used. The number of stations in the new 

strata 24-26 are also given.  

 

Table 3.2. Number of trawl stations by main area in the Barents Sea winter 2018. B1= swept area bottom trawl 

(quality=1 and condition<3), B2=other bottom trawl, P=pelagic trawl, N=trawl stations in new strata. 

 

Main  area Trawl type 

 

 

A 

 

B1 

B2 

P 

46 

8 

1 

B 

 

B1 

B2 

P 

33 

9 

5 

C 

 

B1 

B2 

P 

19 

1 

2 

D 

 

B1 

B2 

P 

172 

14 

11 

D' 

 

B1 

B2 

P 

56 

- 

1 

E 

 

B1 

B2 

P 

34 

- 

4 

S 

 

B1 

B2 

P 

57 

1 

1 

Inside standard strata 

system 

B1 

B2 

P 

417 

33 

25 

N 
B1 

B2 

P 

87 

1 

9  P 9 

Outside strata system B2 6 

Total 
B1+B2 

P 

544 

34 
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Table 3.3 gives an account of the sampled length- and age material from bottom hauls and 

pelagic hauls. 

 

Table 3.3. Number of fish measured for length (L) and age (A) in the Barents Sea winter survey 1994-2018.  

   Cod 

 

Haddock 

 

Golden 

redfish 

Beaked 

redfish 

Greenland 

halibut  

Blue 

whiting  

 Year  L           A L             A L      L  L  L  

 1994  57290 3400 40608 1808 3157 12389 525  

 1995  66264 3547 37775 1692 3785 9622 583  

 1996  61559 3304 34497 1416 2510 10206 587  

 1997  35381 2381 30054 1003 5429 10997 675  

 1998  39044 2843 12512 859 1739 9664 649  

 1999  22971 2321 12752 926 1266 6677 397  

 2000  31543 2871 25881 1426 1161 8739 546  

 2001  36789 2998 30921 1657 1173 7323 499  

 2002  45399 3730 58464 2057 1143 6660 688  

 2003  59573 2857 54838 1883 1102 4654 657  

 2004  40851 3175 51705 1874 1438 5507 459  

 2005  33582 3216 67921 2060 835 5166 832  

 2006  19319 2683 23611 1899 728 3356 962  

 2007  16556 2954 26610 2023 798 4544 973 4657 

 2008  26844 3809 50195 2490 897 8568 1020 1350 

 2009  22528 3486 40872 2433 455 9205 807 891 

 2010  30209 4085 35881 2367 429 8564 984 626 

 2011  26913 3959 29180 2260 286 6885 607 105 

 2012  17139 3020 33524 1854 574 5721 354 2441 

 2013  14525 2451 19142 1671 479 6087 263 1091 

 2014  22624 4501 35940 2586 563 9310 444 1846 

 2015  25401 3795 18483 2038 395 8933 541 1991 

 2016  16636 3368 25423 2067 614 8668 425 2396 

 2017  12402 2851 15689 1955 576 8898 448 4799 

 2018  42462 5178 43294 3307 1211 11500 548 1443 
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The coverage of the most northern and most eastern strata differs from year to year. The areas 

of these strata are therefore calculated according to the coverage each year. Table 3.4 gives 

the area covered by the survey every year since 1981. In that table ñExtrapolated areaò 

reflects the size of areas where some kind of extrapolations/adjustments have been made to 

take account of incomplete coverage (see also section 2.6). Table 3.5 summarizes the degree 

of coverage and main reasons for incomplete coverage in the whole period. 

 

Table 3.4.  Area (NM2) covered in the bottom trawl surveys in the Barents Sea winter 1981-2018, 1994-2018 are 

StoX estimates. 

  Main Area    Extra - 

polated 

area 

 

Year A B C D D' E S N 
Total 

excluding N 

 

eexcluding 

1981-92 23299 8372 5348 51116 - - -   88135  

1993 23929 8372 5348 51186 23152 8965 16690  137642  

1994 27180 9854 5165 53394 36543 11417 17557  161110  

1995 26797 9854 5165 53394 58605 13304 24783  191904  

1996 26182 9854 5165 53394 54047 5738 11809  166190  

19971 27785 9854 5165 23964 2670 0 18932  88371 56200 

19981 27785 9854 5165 23964 5911 3829 23931  100440 51100 

1999 27785 9854 5165 43230 8031 5742 18737  118545  

2000 27173 9854 5165 52314 29438 14207 25053  163204  

2001 26609 9854 5165 53394 29694 15777 24157  164652  

2002 26594 9854 5165 53394 21914 15757 24689  157369  

2003 26621 9897 5165 52072 23947 6259 23400  147361  

2004 27785 9854 5165 53394 42731 4739 20760  164428  

2005 27785 9854 5165 53394 39104 19931 24648  179883  

20062 27785 9854 5165 53394 35302 13872 24691  170064 18100 

20071 27785 9854 5165 23911 8498 20822 27858  123894 56700 

2008 27785 9854 5165 53394 23792 18873 26313  165176  

2009 27785 9854 5165 53394 31978 15739 27858  171774  

2010 27785 9854 5165 53394 17882 18562 27858  160501  

2011 27785 9854 5165 53394 33432 16835 27858  174324  

20122 

 

27785 9854 5165 53394 9917 17289 27858  151263 16700 

 2013 27785 9854 5165 53394 58183 21118 27858  203358  

20143 27785 9854 5165 53394 54800 29897 27858 58048 

 
208754 

 

20153 27785 9854 5165 53394 45449 26541 27858 47263 196047  

20163 27785 9854 5165 53526 29266 20342 27630 54387 

 

173568  

20172,3 27785 9854 5165 45493 

 

12223 18524 27858 38786 146903 37460 

20183 27785 9854 5165 53394 45193 23095 27630 44186 192117  
1REZ not covered  
2REZ not completely covered (Strata 7 and 13 in 2006, Area Dô in 2012 and strata 7, 13, 15, 7 and 20 in 2017). 
3 Additional northern areas (N) covered, not included in total and standard survey index calculations. 
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Table 3.5.  Barents Sea winter surveys 1981-2018. Main Areas covered, and comments on incomplete coverage. 

 

Year Coverage  Comments 

1981-1992 ABCD  

1993-1996 ABCDDôES  

1997 Norwegian EEZ (NEZ), S Not allowed access to Russian EEZ (REZ) 

1998 NEZ, S, minor part of REZ Not allowed access to most of REZ 

1999 ABCDDôES Partly limited coverage due to westerly ice extension 

2000 ABCDDôES Russian participation starts 

2001-2005 ABCDDôES Russian vessel covered where Norwegians had no access 

2006 ABCDDôES No Russian vessel, not allowed access to Murman coast 

2007 NEZ, S No Russian vessel, not allowed access to REZ 

2008 ABCDDôES Russian vessel covered where Norwegians had no access 

2009 ABCDDôES Reduced Norwegian coverage of REZ due to catch handling 

2010 ABCDDôES Reduced Norwegian coverage of REZ due to bad weather 

2011 ABCDDôES Russian vessel covered where Norwegians had no access 

2012 ABCDDôES No Norwegian coverage of REZ due to vessel problems 

2013 ABCDDôES No Norwegian coverage of REZ due to vessel shortage 

2014 ABCDDôESN Strata 24-26 (N) covered for the first time 

2015 ABCDDôESN Slightly reduced/more open coverage due to bad weather 

2016 ABCDDôESN No access to REZ, Russian vessel covered most of REZ 

2017 ABCDDôESN No Russian vessel, not allowed access to southwestern REZ 

2018 ABCDDôESN Russian vessel covered where Norwegians had no access 
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4 Total echo abundance of cod and haddock  

Table 4.1 presents the time series of total echo abundance (mean sA multiplied by strata area and 

summed over all strata) of cod and haddock in the investigated areas.  

    

Table 4.1.  Cod and haddock. Total echo abundance in the Barents Sea winter 1994-2018 (m2 reflecting surface · 

10-3) estimated by StoX. Observations outside main areas A-S are not included. 

 

 StoX 

Year Cod Haddock Sum 

1994 5282 3898 9180 

1995 3671 2948 6619 

1996 2789 1248 4037 

19971 1355 832 2187 

19981 2254 543 2797 

1999 1517 771 2288 

2000 2833 1534 4367 

2001 2158 1488 3646 

2002 1976 2247 4223 

2003 3717 3570 7287 

2004 1174 2087 3261 

2005 1370 2519 3889 

2006 1116 2541 3657 

   20071   675 2311 2986 

2008 3510 6195 9705 

2009 2452 5300 7752 

2010 3526 5939 9465 

2011 2967 3715 6682 

2012 3478 4182 7660 

2013 5026 3604 9656 

2014 4847 2915 7762 

2015 5245 2161 7406 

2016 2879 1587 4466 

20171 2139 2588 4732 

2018 3537 2851 6388 

1 not scaled for uncovered areas 

 

 

Since 1993 the acoustic values have been split between the two species during the 

scrutinizing. The values for cod have showed an increasing trend since the late 2000s, with a 

peak in 2013-2015. Total echo abundance was 40% lower in 2016 compared to 2015 and 

decreased further from 2016 to 2017, while there was an increase of more than 50% from 

2017 to 2018. The values for haddock increased gradually from the end of the 1990s to 2008, 

decreased gradually to less than one third of the 2008 value in 2016 but increased 

considerably in 2017.  

 

 

 
































































































































