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Introduction

Since 2003 the cod fishery in Kattegat has been restricted by steadily decreasing quotas due to low
abundance of cod estimated from the cod assessment. ICES consider, however, the cod assessment
in Kattegat uncertain due to the catch data quality and the analytic assessment has not been accepted
by ACFM in recent years. The assessment has shown a discrepancy between the estimated fishing
mortality and the reported landings and ICES assumed that the majority of the unallocated
mortality was caused by discard, but other factors such as migration, non reported landings and re-
allocation of catches also could be part of the problem. Furthermore, the surveys conducted at
present in the Kattegat area are not very suited for estimation of cod abundance mainly due to the
low coverage and sampling intensity. The abundance estimate in the areas is hence rather uncertain
and only shows trends in stock development, and the assessment of the cod stock would, without
doubt, benefit significantly from a survey directly aimed at cod. The 5 August 2006 a tender was
submitted by Swedish Board of Fisheries, Institute of Marine Research (IMR-SE) in response to the
open call for tenders, Reference No FISH/2006/15 Studies and Pilot projects for carrying out the
common fisheries policy, Lot No 3: “Evaluation of the pilot effort regime in Kattegat” from
Directorate-General for Fisheries and Maritime Affairs.

Both Swedish and Danish scientists and the fishermen’s organisations aggress that the poor survey
quality hampers the assessment of the cod stock in Kattegat and an expert group consisting of
people from the fisherman’s organisations and scientists has designed an improved survey. The
initiative has been taken by the LOT 3 project group and was originally a strictly Swedish project.
However, the involvement of Denmark has been considered as an improvement of the project and
the survey has been designed in all details in agreement between fishers and scientists from both
countries. The survey has been conducted since 2008 with a gap in 2012 and only Swedish vessels
participating in 2013. The survey strata has been moderated slightly since 2013 to take into account
the closed area very a separate strata has been placed.

The goal

The goal of the Kattegat cod survey is to estimate the abundance, biomass and distribution of cod
and to establish a fisheries independent time series of catch and effort series. Furthermore, a
recruitment index will be established. The results should be used, together with commercial catch
and effort data to strengthen the scientific advice on the cod stock in Kattegat. The survey will also
monitor the amount and distribution of cod within the proposed “closed area” in order to analyse the
effect of the closure.

Restrictions
The 24 commercial Swedish trawlers participating in the survey conduct the survey without any

restrictions in the vessels quota, days at sea regulation and with dispensation from all by-catch
regulations._ From Denmark the Danish scientific vessel Havfisken is participating.

Survey design

Survey area



The survey area is restricted to the Kattegat area covering from Skagen, to the Tistlarna lighthouse
and in south by an south-eastwards line between Ellekilde Hage and Lerbjerg and south-westwards
by a line between Gniben og Hassensgr on Djursland. Further, the area is restricted by the 20 m
depth contour line and the area is split in areas "North" and "South" (Fig. 1).

However, in two fjords Laholmsbugten and Skaldervigen fishing at stations shallower than 20
meter will take place and 1 or two stations will be placed in a small area in The Sound “Kilen”.

Survey method and stratification

The survey is designed as a random stratified bottom trawl survey. The survey area is since 2013
stratified in four strata: a stratum with high cod density, a stratum with medium density and a
stratum with low cod density based on information from the fishers a forth strata has been designate
to make sure not stations are placed within the closed area. Each stratum is further subdivided in
5*5 nm squares. Most stations according to the area are allocated to the high density stratum. In the
forthcoming years stations will be allocated to the different strata in order to minimize the variance
of the estimation of the cod biomass. The survey design allows a post-stratification of the survey
area if necessary without loosing comparability with previous surveys and hence to take changes in
the main focus area into account if the stock distribution is changing between years or the stock is
increasing or decreasing.

Station (tow) location

The survey is planed with in average 3.3 trawl hauls per day in 6 days for each of the 4 vessels i.e
in total 80 trawl hauls. The hauls are allocated randomly to the 5*5 nm squares and each vessel is
allocated 20 different squares. In the high and medium density strata several vessels are allowed to
fish in the same square. In the low density stratum only one haul is allowed in each square.
Furthermore the low density area is divided in a Southern and Northern area.

Numbers of stations by vessel, stratum and area

Ship | High density | Medium density | Low  density | Low density | Closed Total
(South) (North) area
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Stationer 'y

169
170
182
185
186
187
204
210
212
225

57.36890
57.61832
57.53052
57.61365
57.27578
57.52511
57.02037
56.11470
56.28098
56.10921
56.18931
56.35554
56.60486
56.34891
57.18657
57.26966
56.43541
56.68470
56.76780
56.85089
56.43200
56.93050
57.09665
56.34533
56.68126
56.76434
56.67763
56.76070
56.84377
56.42463
56.50769
56.67381
56.75687
56.66982
56.83591
56.58261
56.25849
56.17150
56.25456
56.33762

10.73973
10.75163
11.05677
11.06147
11.34978
11.36580
11.63879
11.12955
11.13878
11.42712
11.58144
11.59266
11.60973
11.89200
11.65063
11.65660
11.74833
11.76648
11.77259
11.77873
11.89831
11.93688
11.95002
12.04162
11.91744
11.92389
12.06837
12.07515
12.08196
12.19816
12.20516
12.21926
12.22637
12.37012
12.38504
12.51320
12.18428
12.32630
12.33350
12.34075

Stations valid for Havfisken 4Q 2017

[Formatted: Danish

Target species

The survey is directed to demersale species in Kattegat, but designed for cod. The catch of all
species is, however, recorded and the survey results are also made available for the assessment of

sole, plaice and Norwegian lobster.

Survey period

The survey will take place durlng October and November in - 2017 There is planned Wlth 1240
stationsfishing-days. 2 .




technicalproblems—Trawling is restricted to 15 min. before sunrise to 15 min. after sun set. For the
first time the survey will be conducted in combination with the KASU survey as the survey area is
similar. We will however need to evaluate if this synergy is possible between the 2 different surveys
or if we next year need to separate them again.

KASU lI/Torsketogt 39056-17 19/10-2/11 1. halvdel 15 Saren Grendby
Per Christensen
Peter Vingaard Larsen
Brian Thomsen

KASU II/Torsketogt 2/11-17/11 2. halvdel 15 Aage Thaarup
Jens Holm
Mads Jensen
Jan Pedersen

Vessels and Fishing gear

Vessels

The survey is conducted by four commercial chartered trawlers, two covering the northern and two
the southern area, respectively. Two vessels are Swedish and the other two are Danish. The vessels
have been appointed due to the similarity in engine power, length and applicability for scientific
investigations.

DK-Vessel 1
Danish participant Havfisken
Engine (KW):
Tonnage (BRT): 48
Length (m): 17,5
Door type/size

Owner DTU Aqua

The trawl is a commercial bottom trawl provided by the LOT 3 project.

Trawl (see annex): A Swedish TV-trawl 112 ft 24-464
13 pieces of 8’ balls and 16 pieces of 6’ balls.

4 thumps rubber discs at 10 cm

Mesh size in cod end: 70 mm stretch mesh.

Otter boards: 64”-66" "Thyborgn"

Warp: 35 mm.

Mellem liner der benyttes ma i 2017 varierer i l&ngden mellem 54 og 154 meter. Grimdelen” pa
27 meter skal bi- beholdes hvilket gives en total leengde pa mellem 81 og 181 meter. Det er bare
vigtigt at notere hvor lang en line der er benyttet.



The trawls are checked continuously during the survey.

Fishing operation

Within each square the skipper decides on the best way to fish at the location (e.g. exact position,
tow direction). Such an approach has been used successfully in the north-eastern North Sea and the
Skagerrak in comparable projects (Wieland et al. 2008).

Maximum 5 min of the total trawling time should be outside the allocated square. If the 5 minutes
are exceeded the haul should be terminated. Trawl procedure:

Towing time: 60/30 min (towing time down to 265 min is accepted).

Towing speed: Between 2.7 kn. and 3.4 over the seabed, but speed should not vary within a station.
Hauls start: when the trawl is considered going stable on the bottom, roughly 5-7 min after wires are
connected.

Haul end: when hauling back starts.

Trawled distance: is estimated from the plotter.

Around 50% of the hauls can be conducted with a 30 min towing time. It will be up to the skipper
to decide which of the hauls the that should be reduced to 30 min, they should however be spread
over the entire survey area. It is important that there is a clear registration of the tows towing time

for later analysis.

Sampling of catch
There will be two technicians/scientists from DTU-Aqua, who will be responsible for processing
the catch, on board.

The catch will be processed in accordance with BITS standard operating procedures for trawl
surveys. After each haul the catch is sorted by species and weighed to nearest 0.1 kg and the
number of specimens recorded. All fish species are measured as total length (TL) to 1.0 cm below.
Norwegian lobster is measured in mm.

Cod otoliths (1 per cm group per station) are sampled for age determination. The same fish that are
sampled for age are sampled for genetics. (DNA til Jakob)

Additional scientific samples can be collected if requested (genetic, tagging, frozen samples, etc.).

Screening of data

All trawl data (position, wingspread, towing speed etc.) and catch and length frequency data on
sole, cod, plaice and Norwegian lobster are screened for unrealistic figures before further
estimations.

Extra information to be sampled
In 2017, 25 adult flatfish of-each-ef the species-of-turbet, sole and-brit-should be sampled, for
genetic samples at a later stage. The fish is to be frozen hole with station information attached on



the plastic bag. The samples are for Jacob Hemmer. (Der kommer en opdateret plan fra Jakob
inden togt start)

Data
Data are stored in a standard data base and can, be uploaded to the ICES DATRAS system.

Estimation of stock indices
CPUE
CPUE is estimated as mean catch (kg or number) per hour (cod also number by age per hour).

Biomass and abundance

Hence no stations are deeper than 100 m, biomass and abundance is estimated for depths between
20 and 100 m. The survey area is stratified in density strata and the area between 20 and 100 m has
been estimated. The total survey area is 19037.6 km? (Table 1).

Biomass and abundance estimates is based on the randomly selected stations and obtained by
applying the swept area method:

Swept area= (estimated trawling speed *1.852)* wing spread * trawling time/60

using the recorded towing speed, wing spread and trawling time and taking the catchability
coefficient as 1.0 and the stratum area as weighting factor (Cohran, 1977).

All catches are standardized to 1 km?2 swept prior to further calculations.

Reporting

The survey results are reported to WGBAFAS as a working document. The document includes
information about aerial distribution, CPUE, biomass, abundance and length frequencies on cod,
sole, plaice and Norwegian lobster together with age distribution of cod.
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Fig. 1. Distribution of hauls by type and squares.

Table 1. Area (km?) 20-120 m depth by depth area.

High density | Medium density | Low Closed area All

density
21 squares 26 squares 65 squares | 8 squares 120 squares
1800.8 km? 2229.5 km? 5573.8 km? | 686 km? 10290 km?
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Fig. 33: To metoder til beregning af spilet er
her illustreret. Det letter udmalingen, hvis
wirerne kan samles med et baendsel.
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