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Objectives

1. Participation in the German Small-scale Bottom Trawl Survey (GSBTS)to monitor the fish fauna in 6 out of 12 small
areas (boxes),

2. lnvestigation of the hydrographical conditions within the boxes (vertical distribution of temperature, salinity and
turbidity).
3. Experimental fisheries in the vicinity of an offshore windpark (box W)
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Narrative

FRV "Solea'l left Cuxhaven on the 25"d of July 2018 ,ni ,tr.t"d its scientific program the
following day in Box N (see Figure 1). ln general, the scientific program consisted ofthree days
with 7 hauls per day within each box. Each day at least two CTD casts were deployed. The
scheduled personnel exchange was carried out around noon of the 4th of August in Esbjerg.

The scientific program continued from the Sth of July until the 13th of August. The vessel

returned to Cuxhaven on the 14th of August 2018.
During this year's survey a total of 107 hauls with the cod hopper trawl net and an additional
46 accompanying CTD casts were conducted in five boxes of the GSBTS assigned to FRV

"Solea" and the additional experimental box W. Every year the actual sequence of sampling in

the boxes was adapted to the prevailing weather conditions (Box N (German EEZ;3 days), Box

W (German EEZ; 2 days), Box H (British EEZ;2 days), Box K (Danish EEZ;3 days), Box P

(German EEZ;2 days) and Box E (Dutch EEZ;2 days) (Figure 1). Due to bad weather box F

could not be sampled. A summary of the activities during 58751 within each box is given in
Table 1 and a summary of the total sampling effort within the GSBTS survey program by box

and year for the cod hopper is presented in Table 2. Since 2017 the GSBTS sampling comprises
the additional experimental box W (see Figure 1). Box W is similar in size of all the other
standard GSBTS boxes and represents similar habitat conditions as box N. Box W is enclosing
the offshore windfarm Butendiek, which is in operation since summer 2015. As shown in
Table 1a total number of 15 hauls were carried out in box W and the sampling procedure

followed the GSBTS standard protocol. The setting positions were homogenously distributed
across the main habitat types. ln general, a distance of 500 m had to be kept to the windfarm
boundary. The key question was if catches do significantly differ in composition, weight and

numbers in the vicinity of the windfarm compared to box N. ln addition, within box W and E a

total of three experimental edible crab (Concer pagurus) fisheries using crab pots have been

conducted. Emphasis was on testing the catchability of pots, the gear set up and handling on

board FRV "Solea."
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Figure 1: Positions of German small scale bottom trawl survey "boxes" (10 x 10 nm) monitored by the research
vessel ,,Solea" during cruise no. 751 and sampling stations as mid positions indicating fishing activity (black dot)
or fishing in combination with a CTD cast (red dot) per GSBTS box with intersecting EU NIS habitats categories.
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Table 1. Totol number of volid cod hoppet (KfN) houls ond CfD costs du ng SO 757.

Box KJH hauls CTDs

BOX E

BOX F

BOX H

BOX K

BOX N

BOX P

BOX W

2L

Total LO7 46

Tdble 2. Totol sompling 4fort (cod hoppet houls) in the stondard GSBTS boxes per survey yeor

Year BOXP BOXH BOXN BOXK BOXE

t4
2L

2L

15

15

8

6

9

9

7

7

BOXF Total

1990

r99r
1992
1993
r995
r996
1997
1998

1999
2000
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018

t7
23
23
20
l6
24
2t
2t
2t
2t
2t
2t
23
2t
21

15

t4

22
22
22
2l

21

2t
23

12

14

36

107

91

t02
96
99
75

85

84
I
58
110

r07
98
59

il8
t2t
120
tt4
80

88
125

r24
122
93

95
92

27
23
)\
26
t7
25

25

t7

8

28
28
n1

2l
28

6
t7
10

28
28
2t
23
25

26
18

20
27

8

24
r9
27
24
28

26
23

30

9
24
t7
l4
24
t2
l8
l5
l6
7

7

2l
l8
21

t4
17

2t

24
16

14

15

15

19
14

t7
24
t7
l6

t6
18

16

t4
2t
18

18

24
18

l8
l8
15

l5
20
t9
2t
2t
11

2l
2l
2l
23

17

t7
t6
16

2t

23

2t
24
2l
l0
2t
2t
2t
))
t2
l5
21

Total 268 528 299 476 468 468 2507



Results

Long-term trends in catch compositions
Trawl durations were constantly close to 30 min and the trawl speed ranged around 3.5 kn

across all valid hols (Table 3). Mean depth between sampled boxes varies between 19.8 and
7L.7 m.

Toble 3. Summoty of meon cotch depth (m), meon verticol net opening (m), meon truwl dutotion (min), meon trowl speed
(kn), meon lenqth oftrowlworp (m)ond meon distonce between truwldooß (m), ond ol ollvolid hols per box.

.
ln Figure 2 the total catches in kg 30min l weighted by the total number of stations sampled
per box are shown for each GSBTS box. Overall the total catches were in the respective
average range for all boxes. Overall an upwards trend in total catches can be observed in

boxes N and H, while total catches declined in box P.
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Figure 2: Trends in total catches as cPUE (kg 30 min-1) weighted by the number of stations sampled in each
GSBTS box. Box F was not sampled in 2018.

Box

BOX K

BOX E
eox H-

FJIN
BOX P
BOXW

mean
depth (m)

4t.l
71.7

42.2
20.6
46.2

19.8

mean
vertical net
opening
(m)
3.64
3.9s

4.66
4.49
4.06
4.93

mean trawl
duration
(min)

mean
trawling
speed (kn)

mean
length
trawl warp
(m)
225.10

350.21

225.14
123.86

240.07
115.07

mean
distance
trawl doors
(m)
48.4

59.4

52.9

46.0

56.s

46.1

30
30

30
30

30
30

3.51

3.s2
3.52
3.48

3.53
3.50
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ln Figures 3 to 7 for each GSBTS box the annual catches (kg 30min-1) of the species
contributing at least O.5% lo the cumulative total catch across all sampling years are
displayed. Between a number of ten and twelve species contributed the most to the overall
biomass caught in the respective GSBTS boxes.

. Although catches in Box P (Fig. 3 top and bottom) were highest in numbers and weights for dab

\Limondo limondol and European sprat (Sprottus sprottus), compared to all previous years the mean
cpue's were well below the median of the respective time series. Only one individual for each species

was caught for Cuckoo Gy lRojo noevusl, ling lMolvo molvo), Atlantic wollfish (Andrhichos lupus), and
European hake (Merluccius merlucciusl. Catches of plaice (Pleuronectes plotesso) continued to decrease
over the last five years. The caught Cuckoo ray was the first one ever recorded across all boxes

. ln Box H (Fig. 4 top and bottom) highest cupe values were detected for dab and whiting (Merlongius
merlongus) both exceeding by for median volues of the time series. Only one individual for each species
was caught for Norway pout lTrisopterus esmarkil and red gurnard (Aspitriglo cuculusl. Cotches of
hoddock (Melonogrommus oeglefinus) were comporobly low continuing the observed downword trend.

. ln Box N (Fig.s top and bottom) cpue values were highest for dab and Atlantic mackerel lScomber
scombrus). The upward trend of catches continued in 2018 for dab and grey gurna'd lEutriglo
gurnodusJ.ln contrast, catches of Atlantic horse mackerel lTrachurus trachurus) continued to decrease.
Only on individual was caught for solenette l,uglossidium luteuml, snake pipefish (gntelurus

oequoreusl, European anchovy (Engroulis encrosicolus), btill lscophtholmus rhombusl, and common sole

\5oleo vulgoris)-
o ln Box K (Fig. 6 top and bottom) the catches of dab were highest in weight and numbers, while

compared to previous years' catches dropped below the median of the time series. Grey gurnard was
the second abundant species in numbers and plaice had second highest cupe values. Only one individual
per species was caught for Lesser weever (Echiichthys vipero), poor cod lTrisopterus minutus), Fout-
bearded rockling (Rhinonemus cimbrius), brill, and starry smooth-hound lMustelus asterios).

o ln Box E (Fig. 7 top and bottom) catches were highest in numbers and weight for dab and European
sprat. ln 2018 dab catches the highest ones recorded by the respective time series. ln contrast, only one
individual per species was caught for lamprey (Lompetra fluviotilis), European floundet lPlatichthys
f/esus), and starry smooth-hound.
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Figure 3: Summed CPUE (kg 30 min-1) of the species contributing to least 99.5% to the cumulative biomass in Box
P. Bottom: Long-term trends in mean CPUE per haul (kg 30 min-1) of the selected species in Box P, with indicated
median CPUE per haul value over all sampling years (dashed line).
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Figure 4: Top: Summed CPUE (kg 30 min 1) 
of the species contributing to least 99.5% to the cumulative biomass

in Box H. Bottom: Long-term trends in mean CPUE per haul (kg 30 min-l) of the selected species in Box H, with
indicated median CPUE per haulvalue over all sampling years (dashed line).
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Long-term trends ln elasmobranch catches

An overview of the total elasmobranch catches in 2018 as kg per 30 min and numbers per 30
min for each box are given in Table 4. Overall most elasmobranches are generally caught in
box F. ln Figure 8 the decreasing trend of catches of thorny skate is shown for box H. While in
box E the catches of lesser spotted dogfish seem to slightly increase over the last decade.

Toble 4, Overuiew of elosmobronch cotches in the 2018 658T5-

Box Spccie3
Tot l Total
cakh citch(rr) (nl

BOX
E
BOX
E
BOX
E
BOX
E
BOX
E
BOX
K
BOX
K
BOX
P

MUSTELUS
ASTERIA§
RAJACLAVATA

MUSTELUS
ASTERIAS
SCYLIORHINUS
CAI{ICI'LA
RAJANAEWS

0.& I

4.6 2

RAJAMONTAGTII 4.2. 4

SCYLIORHINUS
CANICULA
RAIARADIATA

7.24 ll

1.63 4

3.07 I

0.82 2

0.89 r
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Figure 8: Examples of long-term trends of the two more frequently caught elasmobranchii

thorny skate (Rojo rodiotol and lesser spotted dogfish (Scyliorhinus canicula) as total
numbers 30 min-1.

Experimental fisheries in the vicini§ of an offshore windpark
ln 2018 the 15 stations sampled in 2017 have been replicated. Thus, trawl tracks have been
identical for the two subsequent years. ln 2OL7 and 2018 (GSBTS 737 and 751) a number of
twenty species have been commonly caught in the GSBTS boxes N and W (see Table 5).

ANOVA results (Table 6) showed that the factor "Box" was only significant for European
flounder (Plotichthys flesus), with significant more catches (N 30min-1) in box W. ln general,

European flounder prefers muddy substrates and is a migrating species of international
commercial relevance. ln both years dab dominated the catches in the two boxes and striped
red mullet was only caught in box N.

Toble 5: OveNiew of species cotches (N 31min 
1) 

in boxes N ond W in 2017 ond 2018

20t7 2018

Spcalc!

AGONUS CATAPHRACTUS

AMMODYTES MARINUS

AMMOOYTES TOEIANUS 21.38

BOX W

1.77

3.00

14.67 99.4s 104.14
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ARNOGLOSSUS LATERNA

BUGI.OSSIOIUM LUTEUM

CALLIONYMUS I,YRA
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SPRATTUS SPRATTUS
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AGONUS CATAPHRACTUS
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ARNOGLOSSUS LATERNA
CALLIONYMUS LYRA
CANCER PAGURUS
CLUPEA HARENGUS
ECHIICHTHYS VIPERA
EUTRIGTÄ GURNARDUS
HYPEROPLUS LANCEOLATUS
LIMANDA LIMANDA
MERLANGIUS MERLANGUS
MYOXOCEPHALUS SCORPIUS
PLATICHTHYS FLESUS

PLEURONECTES PLATESSA
PSETTA MAXIMA
SARDINA PILCHARDUS
SCOMBER SCOMBRUS

L.43
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Toble 6: ANOVA rcsults ol twenty species which were commonly cought in boxes N ond W du ng GSBTS 737 ond 757, where
significont rcsults ore highlighted in bold.
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For each mid positions of the stations sampled in boxes N and W the distance (m; DistTurb) to
the nearest wind turbine of the Butendiek windfarm was calculated. Adjacent to the north-
eastern corner of Butendiek an area with glacial boulders is located. Traditionally fishing
activities around these boulders are limited due to an increased risk of fishing gear loss. Since
this is a unique habitat feature which could also attract the aggregation of fish, the nearest
distance (m; DistBoulders) to this area was also calculated for each trawling mid-position. ln

Figure 9 the log-transformed cpues (N 30 min-1) of 18 in box W abundant species (2017 and

2018) were plotted against both the log transformed distances to the nearest wind turbine of
Butendiek and the area with glacial boulders. ln box W distances to the area with boulders
ranged from 500 m to 15000 m, while the distances to the nearest wind turbine ranged
between 5OO m to 6500 m. Overall no clear linear trends of increasing or decreasing
abundances in the close proximity of Butendiek and the boulders could be observed.
A comparison of the catches between the boxes N and W in relation to the distance to the
two spatial features is shown in Figure 10. Thus, the log transformed cpues (2077 and 2018) of
both boxes are plotted against log transformed distances to the nearest wind turbine of
Butendiek and the area with boulders. ln box W and N distances to the nearest wind turbine
and area with boulders ranged from 500 m to 28000 m. Figure 10 shows on this lager spatial
scale the significant differences of catches of European flounder between box N and W. Also it
seems that plaice catches were slightly increased close to the glacial boulders where fishing
activities are limited. ln box N and therefore with greatest distances to the two spatial
features catches of dab were clearly increased. ln Figure 11 the log-transformed mean length
(cm) of 18 abundant species in box W and N (2017 and 2018) were plotted against the log-
transformed distances to the nearest wind turbine of Butendiek. Again there were no clear
trends in the relationship between mean sizes and the distances to the spatial features
observed.
ln summary, the experimental fishing in box W revealed some differences in catches between
boxes W and N besides similar substrates in both boxes. For some species such European

flounder catches were clearly increased in box W, while habitat features were almost identical
across the sampled stations in both boxes.
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Figure 9: Trends in catches of 18 more abundant species caught in 2017 and 2018 in box W
with increasing log transformed distances (m) to the nearest wind turbine of Butendiek
(DistTurb; top) and to the area containing boulders (DistBoulders; bottom).
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Figure 10: Trends in log transformed catches and the mean length (cm) of the 18 more
abundant species caught in box W and N (2017 and 2018) with increasing log transformed
distances (m) to the nearest wind turbine of Butendiek (DistTurb; top) and to the area with
boulders (DistBoulders; bottom).
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Figure 11: Trends in log transformed mean length (cm) of the 18 more abundant species

caught in box W and N (2017 and 2018) with increasing log-transformed distances (m) to the
nearest wind turbine of Butendiek (DistTurb).
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