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Objectives

L. Participation in the German Small-Scale Bottom Trawl Survey (GSBTS) to monitor the fish fauna in 5 out of 12 small

areas (boxes),

2. lnvestigation of the hydrographical conditions within the boxes (vertical distribution of temperature, sallnity and

turbidity).

3. Experimental fisheries in the vicinity oftwo offshore windparks located in the German EEz

p.r E-M.ll:
EMEL R€f. 614
EMEL R€f.613
Eundcs.nrtilt fär Ländwirtschaft und Ernährun& Hamburt
Söf.fatührunt FfS "
Präsidiälbilro (Michrel V,/ellin8)
P€rsonalreterat BräunschwelS
Tl - Fls.h.relökolo3le
n - Osts€€llscherei Ronod
FIZ-ti5dt€.ei
TI, PR

MRI- BF€L HH, FB Fischqu.lität
Dr. Rohlf/5F - Reiseplanung Foßchungssthiffe

&rnd.eämt filr s€eschifffihn und Hydroaräphle, Hämbu18
Mecll.nbuBer Ho.hse€fscherei GmbH, Rosto.k
Ootteöank s€efischer.i GmbH, Breme.haven
D.ut5ch.r Fischerei - Veöänd .. V., H.mburt
Leibnk-lnsütut für Meer.swirs€nschaften IFM6EOMAR
H. Cammann{ehn€, 8SH

D€utsch€. Hochseefisch€renverband €-v.
DTFU

tdter:
Dr. Ge.d Kraus

Thünen Insttut

fiir seeflscherel

H.rrhsu-.ße 3l ph ++49-471-94460 100
D27572 Bremerh.ven Fat ++49-471-9446,0 199

wwv{,thuenen.de
sf@thuenen.de



1. Narrative
FRV "Solea" left Cuxhaven on the 25nd ofJuly 2019 and started its scientific program the following day in Box P (see

Figure 1). ln general, the scientific program consisted of three days with 7 hauls per day within each box. Each day at
least two cTo 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 25th of July until the 9th of August. The vessel returned to
Cuxhaven on the 10th of August 2019.

During this year's survey a total of 92 hauls with the cod hopper trawl net and an additional 38 accompanying CTD

casts were conducted in five boxes of the GSBTS assigned to FRV "Solea". ln addition, an experimental box W and the
vicinity of an offshore windfarm close to the island of Heligoland was sampled. Like in previous years the actual
sequence of sampling in the boxes was adapted to the prevailing weather conditions (8ox N (German EEZ; 5 days), Box

w (German EEZ;2 days), Box H (British eEz;2 daysl, Box K (Danish EEz; 3 days), and Box P (German EEz; 2 daysxFigure
1). Due to bad weather boxes E and F could not be sampled. Further, in the context of the project "offshore wind
farms in the context of ecosystem-based marine spatial management" 20 stations were sampled with strings of crab
pots targeting brown crab lConcer pogurus). A summary of the activities during S8755 within each box is Siven 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 FiSure 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 Eutendiek, which is in operation since summer 2015. As shown in Table 1a total number of 15 hauls were
carried out in box W. 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. Four additional hauls were positioned in the proximity of the offshore
windfarm Meerwind Süd/Ost, approx. 20 km off the lsland of Heligoland. Keeping a minimum distance of 500 m to the
east of the windfarm, five crab pots per station were positioned with a soaking time of 24h.
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Figure 1: Positions of German small scale bottom trawl survey "boxes" (1.0 x 10 nm) monitored by the research vessel

,,Solea" during cruise no. 765 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 EUNIS habitats categories.
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2. Results

2.1, 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 valld hols (Table

3). Mean depth between sampled boxes varies between 16.3 and 69.5 m.

Tdble 3. Sunmoty of fieon cotch depth (mL meon verticol net opening (m), meon trawl dutotion (min), meon trowl speed (kn),

meon length of trowl wory (m) ond meon distonce between trcwl doors (m), ond of ollvolid hols per box.

ln Figures 2 to 5 for each GSBTS box the annual catches (kg 3omin 
1) of the species contributing at least 0.5% to the

cumulative total catch across all sampling years are displayed. Between a number of ten and thirteen species
contributed the most to the overall biomass caught in the respective GSBTS boxes.

. ln Box P cpue values (Fig. 2 top and bottom) were highest lot dab (Limdnda limondol and grey gurnard

lEutriglo gurnqrdus). For the majority of the selected species mean cpue's were well below the median of the
previous years. For European hake (Merluccius merluccius) and thorny skate (Ralo rodioto) only one
individual was caught. Catches of plaice lPleuronectes plotessol continued to decrease over the last five
years.

. ln Box H (Fig. 3 top and bottom) highest cupe values were detected for dab and haddock lMelonogrommus
oeglefinusl, whereby catches of haddock dropped from 30 to 40 kg pei 30 min over the past years to
approximately 10 kg per 30 min. Only one individual for each species was caught for starry ray, Norway pout

lTrisopterus esmorkil, poor cod lTrisopterus minutusl and tub gurnard lTriglo lucerno). Catches of haddock
were slightly higher than the all-time median values.

. ln Box N (Fig.4 top and bottom) cpue values were highest for dab and Atlantic mackerel (Scomber scombrusl.
The upward trend of catches continued in 2018 for dab and grey gurnard lEutriglo gurnodusl. ln contrast, cat
ches of Atlantic horse mackerel (Trochurus trachurus) continued to decrease. Only one individual was caught
for solenette {Buglossidium luteuml, snake pipefish (Entelurus aequoreus), European anchory lEngraulis encr
osicolus\,brill (Scophtholmus rhombus), and common sole lSolea vulgoris).

. ln Box K (Fig. 5 top and bottom) the catches of dab were highest in weight and numbers, while compared to p
revious 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 (Ech iichthys viperal, poot cod lTrisopterus minutusl, Four-bea rd ed rccklin9 lRhinonemus cimbr
ius), brill, and starry smooth-hound lMustelus asteriasl.

Further at three stations in boxes K (1) and H (2) one indiviual of blackbelly roselish lHelicolenus dactylopterusl was
caught. The three specimens had a length of 12.5 to 14.5 cm with a wet weight varying between 34 and 58 g. This

reflects an excepitional catch, since this is a deep sea species. ln the years 1995, 1996 and 1997 at total of 5 blackbelly
rosefish have been caught by GsBTs survey in the central and southern North Sea.
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Box mean depth
(m)

mean
vertical net
opening (m)

mean trawl
duration (min)

mean trawling
speed (kn)

mean length
trawl warp (m)

mean distance
trawl doors
(m)

BOX H 69.s 3.61 30.06 3.49 375.50 6L.7

BOX K 34.2 3.38 30 3.42 222.95 55.1

BOX M 2L.O 3.68 30.25 3.33 137.50 44.6

BOX N 20.6 2.43 30.05 3.54 115.70 45.6

BOX P M.t 3.43 30 3.43 230.00 53.4

BOX W 16.3 3.45 30 3.47 111.93 43.9
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Figure 2: Summed CPUE (kg 30 min'l1 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 3: Top: Summed CPUE (kg 30 min-l) 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 
11 of the selected species in Box H, with indicated

median cPUE per haulvalue over all sampling years (dashed line).
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2.2. Long-term trends ln elasmobranch catches

An overview of the total elasmobranch catches in 2019 as kg per 30 min and numbers per 30 min for each box are

tiven in Table 4. Overall, most elasmobranches are generally caught in box K. ln Figure 6 the decreasing trend of
catches of thorny skate ls shown for box H while in box K the catches of lesser spotted dogfish lscyliorhinus coniculol
seem to slightly increase over the last decade.

Toble 4. OveNiew ol elosmobrcnch cotches ln the 2079 GSBTS.

Tot l Tot l
catch c.tch8o[ Spccles

BOXK RAJA CTAVATA

BOXP RAJA RADIATA

n

3.85 3

0.63 1

Bor H.R{. trf.n Bor?-i.tsrrd.h

t
I§;2e

t.
P€2

rts M

Eox K - lcrno.hhur c.nlcuL

20 2010

Y-

M 2010

YI

2010 20r!

YI

m

ras 2dE

FiSure 6: Long-term trends of the two more frequently caught elasmobranchii thorny skate (Rojo rodidtol and lesser
spotted dotfish (scyliorhinus conicuro) as total numbers 30 min'1.
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2.3. Eg.dmcntal fisherlee ln tlu vkln§ of en ofßhoru wlndperk

ln 2011 th€ 15 fb(ed stations haye bcen sampled. Thus, trawl träcks have b€€n almon Eentlcal for the thrcc
subscgu.nt years. Across the three sampllng yeaß (GSBTS 732 751, 7551 a total number of 35 spcdes w. cauglrt ln
thc GSBTS box.s l{ and W (see Tabh 5}. ln all ycars dab domlnated the catches In th. two bores.

fdbte 5: (N.,vrew ol the mcon @td1rJs (N !tomln'') ol @mmüty cought spedcs ln t,4,x(5 N ond w h m77, m78 ond 2079.

1 I 1AG(XUS CATAPHSACTUS 1 1 1

AI.OSA FAI.IAX 0 0 0 0 2 9

AMM(»YIEs MARI'{US 0 3 o o o o

AMMODYIES TOEIAI{US 2t 19 99 1(,4 65 8

ARNOGTOSSUS TAIERNA 1 2 7 2 1 1

BUGI.O!§IOIUM I.UTzuM 0 0 I 0 o o

CATUOT{YMUS tYnA 1 2 2 2 1 4

CATIJOT{YMUS MACUI.ATUS 0 0 0 0 0 1

1 2 2 2CANCER PAGURUS 2 2

CLUPEA HARENGUS 1 1 2 I 1 1

24 I 4 2 7ECHIICHII{YS VIPERA 2

CNGNAUUS ENCRASICOLUS o o I I 0 0

1ENIETURUS AEqUOREUS 0 0 I I 0

EUTRIGTA GURI{ARDUS 37 4 6l lt1 10 13

GADUS MORHUA 0 o 0 1 1t 1

HOMARUS WLGARIS o 0 0 o I o

}IIIPEROPLUS I.AIICEOI.ATUS 43 182 2olt 185 105 93

tlMAl'lDA UMANDA 749 363 736 552 295 151

MEI.ANOGRAMMUS

AE6LEFIT{US

0 0 0 0 2 I

10 665 25MERTAITIGIUS MERtAN6US t7 8 62

o 0 7 0 I IMtcRosroMus Krr
2 0 t2 2MUTTUS SURMUIEIUS 1 0

MYOXOCEPHAI.US $ORPI US I 1 2 1 I 1

15 5 9 3 4PLANCHI}IY5 FIISUS 3

27 4it 32 37 16 t2P1EURONECIES PI.AIESSA

I I 1 2 0 0P§ETTA MA]XIMA

0 0 0SARDINA PILCTIARDUS 6 3 5

SCOMBER SCOMBRUS 2ü :x)4 227 155 196 160

0 I o 0 0SCOPHITIAIMUS RHOMBUS 1

0 1 0 0SCALrcRHINUS CANICUI.A 0 0

0 0 7 o o ISOTEA VUIGARIS

2 3 4 1SPRATTUS SPRATTUS 1 2

0 0 o 2 ISVNGNATHUS ROSIETIAIUS 0

5 6 372a 74 30rRACI{URUS INACHURUS

2 35 7 3 2.TRIGI.A LUGRIIA
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ANOVA results {Table 5} showed that the factor'gof was only significant for European floundet lPlotichthys flesusl
and dab, with significant more catches (N 3omin-1) of European flounder in box w and more catches of dab in box N.
ln contrast, the mean length (cm) of European flounder, plaice and dab were significantly larger in box N. While the
mean fength of whiting and tub gurnard lTriglo lucemdl wete siSniflcantly greater in box w.

Toble 5: ANOVA results of twenty-seven species which were commonly cought ln boxes N ond W dulng GS9TS 737, 7Sl ond 765,
wherc signticont rcsults ote hlghllghtcd ln bold.

Sp€d6 Df Me.nsq Errorvar F r.tb Fv.luc

AGONUS CATAPHRACTUS

AI.OSA FALI.A(

AMMODYTES TOEIANUS

ARNOGI.OSSUS LATERNA

CALLIONYMUS tYRA

CANCER PAGURUS

CLUPEA HARENGUS

ECHIICHTHYS VIPERA

ENTELURUS AEQUOREUS

EUTRIGI-A GURNARDUS

GADUS MORHUA

HYPEROPLUS I.ANCEOI.ATUS

TIMANDA TIMANDA

MEI.ANOGRAMMUS
AEGLEFINUS

MERLANGIUS MERIAN6US

MICROSTOMUS KITT

MULLUS SURMULETUS

MYOXOCEPHALUS SCORPIUS

PLATICHTHYS FLESUS

PLEURONECIES PI.ATESSA

PSETTA MAXIMA

SARDINA PILCHARDUS

SCOMBER SCOMBRUS

SPRATTUS SPRATTUS

SYNGNATHUS ROSTEI-IATUS

TRACHURUS TRACHURUS

TRIGLA LUCERNA

75 254.44 2888.81 0.88 0.35

For each mid positions of the stations sampled in box W the distance (m; DistTurb) to the nearest wind turbine of the
Butendiek windfarm vvas 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 tear loss.
Since this is a unique habitat feature which could also attract the aggregation of fish, the nearest distance (m;
DistBold) to this area was also calculated for each trawling mid-position. ln Figure 9 the log-transformed cpues (N 30
min-l1 of 18 in box W abundant species (2017 to 2Ol9) 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 50O m to 6500 m.
Overall no clear linear trends of increasint 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 FiSure 10. Thus, the log transformed cpues (2017 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 50O m to 28000 m. Figure 10 shows on this lager
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spatial scale the siSnificant differences of catches of European flounder between box N and W. Also it seems that
plaice catches vvere 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
lo8-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.

For brown crab we found a degreasing trend in the size ranges of the carapax width (cm) (difference between max and
min length) with increasing distance to the wind turbines (Figure 10). This indicates that closer to the wind turbines
catches composed of smaller and greater individuals, while sizes were more uniformly distributed at greater distances.

In 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 l8 more abundant species caught in 2OL7,2Ol8 and 2019 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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Fi8ure 10: Spatial trend of size ranges of the carapax width (cm) (difference between max and min lengthl of brown
cf,ab lconcet pogurusl.
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