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Basic idea from the start

'HOVERCRAN: “HOVERIng
~_pulse trawl for a selective
'* ~ CRANgon fishery”




In practice

* The Netherlands: 5 vessels
* Germany: 2 vessels
* Belgium: 1 vessel, soon 2

» Almost all are equipped with the same Marelec
system

* Subtle (and less subtle) differences in gear design
lead to variable efficiency and by-catch levels:
Controversy
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in practice

=

* Has led to EXTRA technical requirements in the
Netherlands: max. 14 bobbins, max. 250kg, ...

ILVO

Case Study: seasonal catch comparison HA 31
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Vangst commerciéle gamaal bij puls en traditioneel vistuig
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Res u ‘ts Procentueel verschil vangst puls vs traditioneel vistuig
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Conclusions

* Increase in commercial catch: max. 9% (early summer)
 Reduction in discarded shrimp: -19 to -31%

+ By-catch reduction: -50 to -76%

* Reduction drag resistance: -23%

* Unique configuration (1 out of many). Importance of
bobbin rope design
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Material & Methods

SPECIES

m<2
W25
W 5-10
W 1015
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W 2550

| 50-100
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Microscopic

Results
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Exposu;e ef dxfferent i:fe stages of 7
cod (Gadus morbua} '

46DPH
Metamorphosis

 Materials & Methods

_ Exgésure éhaéeteri5t§c$

* Shrimp pulse in homogeneous electrical field
*150V/m

*5Hz

* 5 seconds
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*No significant difference
in hatching rate between
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Egg stage

*There is a significant effect

of stage
Survival larvae & juvenile stages
100 *No significant survival
% —#Gontrol differences in Larval stage
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4, 5 and 7 or the juvenile
stage 8 between control &
exposed groups

0 L_MExposed

Survival %
3 83388

*Survival is significantly
higher in the control group
of the 6' stage, OR 1.94
(p<0.0014)!

N
5

o

Developmental stage

Eggs: No significant differences
 Larvae: Significant difference in artemia feeding
stage

* Juvenile: No significant differences

Morphometrical analyses:
_ on-going |

* In situ situation
* Heterogeneous electrical field

Laboratory
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Adverse effects of shrimp pulse?

* Ampullae of lorenzini {Aol)
Electrosensitive organs
= Morphological
= Functional analysis
* By simulating prey with
electrodes

_ « [Institute for Agricultural and Fisheries Research, Belgium l\Vl

|+ Faculty of Veterinary Medicine, Ghent University, Belgium
|+ Faculty of Science, Ghent University, Belgium

* The Norwegian Institute of Food, Fisheries and Aquaculture Research

* IMARES, the Netherlands

* The Institute for innovation by Science and Technology, Belgium

* The European Fisheries Fund

*  The Flemish Government

* Aquaculture infrastructures for excellence in European fish research
(AQUAEXCEL)
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WP 2 - Effects on sediment biogeochemistry and

ecosystem functioning
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WP2 - Field Studies: Ecosystem Effects (Nutrient Dynamics)

Task 2.1 Field campaign 1.
Experimental assessment of the short-term

effect of pulse stimulation on sediment
nutrient cycle

Task 2.2 Field campaign 2.
In situ effects of pulse and beam trawling
on the benthic ecosystem

Task 2.3 Field campaign 3. .
Long-term effects of fishing

Task 2.4 Predictive model

IMARES
WAG ENINGENDEN
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Task 2.1 Field campaign 1.

Short-term effect of pulse stimulation on sediment nutrient cycle — on board
Methods:

- Large Boxcores incubated onboard in large tanks/cooling containers
- Measurements taken in overlying water (nutrients, oxygen)
- 4 hours incubation
- artficial perturbation
- (1) electrical pulses and removing large animals
- (2) mechanical disruption of sediments
- Same measurements repeated.

Requirements:

- Large box cores

- Enough benthic blomass/dwersnty

- (Area that is fished by pulse)

- - Preferred area: Oyster grounds / Dogger bank

Utilise BTS in 2016 - 2018 to spread effort / cover higher
spatial variability '

IMARES
WAGENINGENDEER




Task 2.1 Field campaign 1.

Set-up:
- BTS will be carried out by Tridens from 2016 onwards.
- Designate one week of BTS for extra programme
- request 24 hour crew for one week
- Boxcore sampling carried out during/early morning before fishing (7:15am).
- Planning together with BTS route to minimise steaming time
- = per station: 6 cores plus cores for porewater profiles
- Number of stations and station locations/distances to be decided

Personnel:

- 3 NIOZ staff for one week to carry out coring
- Post-processing of data by NIOZ (PhD)

Timing:
Aug/Sep 2017 and 2018

IMARES , , db
WAGENINGENDNEE E dedid
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Task 2.2 Field campaign 2.

Short-term effect of pulse stimulation on sediment nutrient cycle - in situ

Set-up:
- Follow a puls/beam trawl fishing boat and sample in its wake
- In situ lander positioned in and out of the fishing track
- Measures nutrient and oxygen fluxes
- Repeat on board incubations.
- 6 cores for nutrient fluxes plus cores for porewater profiles

Personnel: ;

- One week of Pelagia ship time; possibly combined with NorthSea monitoring of NIOZ
- 5 NIOZ staff to carry out in situ and on board experiments.

- Post-processing of data by NIOZ (PhD)

Note: Relies on collaboration with sector to carry out treatments

Timing:
2017 or 2018

IMARES
WAGENINGEN [FEE
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Task 2.3 Field campaign 3.

Long term effects of fishing: field study

BACI-design experiment - three treatments: (1,2) pulse, (3) without electricity

Set-up:
Vlakte van de Raan
One reference area, highly fished Pulse
One reference area, closed for fishing
- Three treatments: Reference
- Pulse fishing at low intensity 1
- Pulse fishing at high intensity No elec
- Pulse fishing without electricity

Sampling:
- TO0 (before fishing)
- T1 (immediately after fishing
- T2 (48 hours later)

Timing:
- Summer 2018

IMARES
WAGENINGENDNGE
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Task 2.3 Field campaign 3.

Measurements ~BENTHIS:

Ship

o - O

Boxcores: benthos

Flux measurements
Multibeam, SPI

Fishing (stomachs/injuries)

One week of Simon Stevin ship time; cooperation with ILVO
2 NIOZ staff to carry out experiments

ILVO, IMARES: focus on fishes

Post-processing of data by NIOZ (PhD) , and ILVO (multibeam, fish) and IMARES
(SPI, fish)

CC BY 3.0, https://en. wikipedia.org/id4918936

Note: Relies on collaboration with sector to carry out treatments

IMARES
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Measurements

Current work: Eastern Scheldt monitoring
- Monthly intertidal and subtidal benthic core samples

Importance to IAPF
- Develop familiarity with the methodology
- Characterisation of the experimental sediments

Measurements:
- Nutrient Fluxes (discrete samples)
- Porewater nutrients
- Top 5cm/Bottom 5cm |
- 02 Consumption (continuous measurement)
- Sediment community O2 consumption (SCOC)
- Macrofaunal O2 respiration
- Bioirrigation
- Uranine (continuous measurement)
- Bromide (discrete samples)

IMARES
WwWAG ENINGENDNEN
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Preliminary Perturbation
Experiments

L_,W. N

Intertidal perturbation experiments
- Eastern Scheldt

Sediment disturbance experiments
- Three treatments (top 8cm)

- Mixed sediment

- Sediment removal

- Sediment added

Electrical pulse experiments

- Initial incubation (4 hr)

- Application of electrical pulse s%\
- After pulse incubation (4 hr)

IMARES
WAGENINGENNEN




Progress pulse research (WP3 + WP4)

26 January 2018,

WAGENINGEN

UNIVERSITY 8 RESEARCH

eld sampling
Commercial fleet

Effects on marine
organisms

Post doc
Modelling benthic
impact

UNIVERSITY & RESEARCH

Modelling pulse fleet
dist

Impact Assessment
{Synthesis)

e

Modelling impact
marine organisms




WP3 - Tasks

® Task 3.1 Predictive model of the distribution of pulse and beam
trawling in space and time

e DSVM ( )
e Habitat association (
e Frequency distribution of repeated exposure (still to do)

" Deliverable 1. .Manuscript on predicting the small scale
distribution of pulse and beam trawling in relation to sea bed O
habitat

WAGENINGEN : f 3
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Predicting effort distribution

fleet dynamic model ( )
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Fleet dynamic model

® Model refinement (fleet definition; harbours)

Efficiency multiplier

Efficiency multiplier

0.6

1 |
0.6

1

" Re-parameterisation pulse and beam trawl
e Catch efficiency by species
® Size selectivity by species

" Downscaling effort to scale of gear * habitat interaction
(Hintzen)

e Stability in fine scale effort distribution
e Habitat association

WAGENINGEN

UNIVERSITY & RESEARTCH
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Predicted proportion

Down-scaling effort to scale of gear

VMSping ~ explanatory variables *

gear + fancy(space + time)

WAGENINGEN
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Habitat association: Gravel content

| Puls
W Traditional

<

o

]

o

N

P g

-

i

c ] . - el

it | T T T T T

1
0,0 (10,20 (20,30] (30,40] (40,50] (50,60] (60,70]  (70,80]  (80,90]  (90,100]

Gravel content



Stable fine-scale distribution (aggregation
parameter of negative binomial

distribution) [ | '
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WP3 - Tasks

= Task 3.2 Predictive model of the impact of pulse trawling and
beam trawling on the benthic ecosystem at the scale of the
O North Sea |

e Model electric field (3d) around pulse trawl (WP1)
e Thresholds injuries / behaviour |

e Mechanic impact (BENTHIS PD, LL)

e Model sediment resuspension (BENTHIS spin off)

e Impact module from WP2

e Distribution model of benthic communities / functional
groups

" Deliverable 2 - Manuscript on the effect of a transition from the
beam trawl to the pulse trawling on the benthic ecosystem

WAGENINGEN
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Field strength around pulse trawl:
-measurements in situ

® Array electrical probes
on, 10 & 20 cm above,
10 & 20 cm in seabed

® Pair Delmeco conductors

® Two study sites:
e Neeltje Jans
e Mokbaai

WAGENINGEN

UNIVERSITY & RESEARCH
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Res U Its Position \Y
’ Field strength
Probe
Date Data ro Elect (Z axis)
(ID) {mm)
X Y C conductors Q
~-20 | ~10 0 +10 | +20
2016-
. 191481 . .| 69| 23
12-14 4(57.5| 180 | 60 ,
6|57.5|1 180 | 60 |19 (46| | 69| 23
2016-
. 18144 | |68 | 21
12-15 9{57.5| 180 | 60
10(57.5| 180 | 60 (18 |44 | |67 | 21
0|162.5| 180 | 60 |31 |64 {107| 66 | 26
10(162.5| 180 | 60 |31 | 64 |107]1 66 | 26
13/57.5| 180 | 51 |14 | 36 |185] 55 | 17
14{57.5]| 180 | 54 |15 |39 |.1159 | 18
13]162.5/ 180 | 51 |26 | 53 | 89 |55 22
e =N 14 |162.5| 180 | 54 {27 |57 | 96 | 59 | 23




Mechanical disturbance sea bed  _3e¢,
(BENTHIS: WMR, ILVO, CEFAS)  genthis

Beam trawl tickler Pulse traw!

Disturbed layer

Y

Disturbed layer

Depestele et al (in prep)

Assessment framework

Trawling pressure
Penetration

Habitat

Longevity
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Depth of disturbed layer (SPI)

Depth (cm)
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— tickler-chain trawling
— pulse trawling
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Tickler
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Footprint and impact
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Reduction in impact due to
« lower footprint (surface area fished)

«  reduced penetration (mortality)

WAGENINGEN

UNIVERSITY & RESEARCH

%
 BENTHIS



WP3 - Tasks

® Task 3.3 Catch proportion injured by exposure to the pulse
stimuli

e Model electric field (3d) around pulse trawl (WP1)

e Model spatial distribution number of fish species
(discards, marketable size)

e Cod, whiting, gurnards, others (match WP1)
e Elasmobranch
e Distribution of egg / larval stages

" Deliverable 3 - Manuscript on the effect of a transition from
the beam trawl to the pulse trawling on the discarding
WAGENINGEN 21
WP4
" Synthesis
O e WP1, WP2, WP3

e Other relevant project
e Survival experiments ( )
e Development in fleet (catch per tow logbooks)
e Fishing patterns (. )

WAGENINGEN
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Overview results ongoing work

WAGENINGEN
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Fishing patterns: small scale dynamics of
exploitation
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Suggested modifications
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