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The	DISCLOSE	researchers	have	started	writing.	After	years	of	collecting	data,	
discussing,	analysing	and	writing,	the	first	scientific	papers	have	been	published.	
At	this	point,	five	have	been	published	by	journals,	with	more	to	follow.	In	this	
newsletter,	the	researchers	explain	their	published	papers.	

New: Five DISCLOSE papers

Video Transects Reveal That Tidal Sand Waves Affect
the Spatial Distribution of Benthic Organisms
and Sand Ripples
J. H. Damveld1 , K. J. van der Reijden2 , C. Cheng3 , L. Koop4, L. R. Haaksma2 , C. A. J. Walsh2,
K. Soetaert3 , B. W. Borsje1 , L. L. Govers2,5 , P. C. Roos1 , H. Olff2 ,
and S. J. M. H. Hulscher1

1Water Engineering and Management, University of Twente, Enschede, The Netherlands, 2Groningen Institute for
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Institute for Sea Research and Utrecht University, Yerseke, The Netherlands, 4Acoustics Group, Faculty of Aerospace
Engineering, Delft University of Technology, Delft, The Netherlands, 5Department of Coastal Systems, NIOZ Royal
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Abstract The sandy seabed of shallow coastal shelf seas displays morphological patterns of various
dimensions. The seabed also harbors a rich ecosystem. Increasing pressure from human-induced
disturbances necessitates further study on drivers of benthic community distributions over morphological
patterns. Moreover, a greater understanding of the sand ripple distribution over tidal sand waves may
improvemorphological model predictions. Here we analyzed the biotic abundance and ripple morphology in
sand wave troughs and crests using video transects. We found that both the epibenthos and endobenthos
are significantly more abundant in sand wave troughs, where ripples are less abundant and more
irregularly shaped. Finally, we show that camera systems are relatively quick and effective tools to study
biotic spatial patterns in relation to seabed morphology.

Plain Language Summary Coastal seabeds are important areas for human activities and
constructions and are also inhabited by many organisms, collectively referred to as benthos. The interaction
of tides, wind, sand and biology leads to the growth of large, rhythmic seabed patterns. They can grow up to
several meters high, hundreds of meters long, and shift a few meters per year. Computer models can predict
this behavior, but they lack understanding of biological processes and variations in sand ripple patterns. To
increase the understanding of these effects, we present findings from two video transects, for which we
lowered a video camera to the seabed and recorded both organisms and sand ripples for ~200 m. We show
that, relative to crests, troughs havemore benthic organisms, and sand ripples are often absent or less regularly
shaped. Finally, we show that a camera is a quick and effective tool to study benthic spatial patterns.

1. Introduction

Worldwide, coastal seas are extensively used for numerous human activities. Fisheries, shipping, sand
extraction, land reclamation, wind farms, oil and gas production, and recreation are putting an increasing
pressure on the coastal environment (Eigaard et al., 2017; Halpern et al., 2008). Sustainable use of
available resources requires information on the environmental impact of these activities. In this respect,
knowledge concerning the distribution of benthic communities in these areas is crucial. It is well known
that benthic community composition is related to various abiotic variables, such as sediment type, grain
size, temperature, and chlorophyll-α content (Heip et al., 1992; Künitzer et al., 1992; Reiss et al., 2010).
However, less is known about how macrobenthic species relate to both large and small-scale morpholo-
gical bed patterns.

Bed patterns are common features in sandy coastal shelf seas and estuaries, shaped by the interplay of tides,
currents, waves, and biology. Various types of offshore bed forms can be found, for instance, sand banks
(Stride, 1982), long bed waves (Knaapen et al., 2001), tidal sand waves (van Veen, 1935), mega ripples
(Stride, 1982), and sand ripples (Allen, 1984). Of all the described bed forms, sand waves are the most relevant
to study as their dynamic behavior can pose a threat to offshore civil engineering constructions, such as pipe-
lines (Németh et al., 2003) and cables to wind farms (Roetert et al., 2017). Sand wave crests are perpendicular
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Key Points:
• Video transects over tidal sand waves

yielded detailed spatial information
of both benthic organisms and
small-scale seabed morphology

• Both epibenthos and endobenthos
are more abundant in sand wave
troughs compared to the crests

• Sand ripples are less abundant and
more often irregularly shaped in the
troughs, suggesting variations in
seabed roughness over sand waves
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Abstract

Introduction

The future protection of marine biodiversity through good conservation planning requires

both the identification of key habitats with unique ecological characteristics and detailed

knowledge of their human utilization through fisheries. Demersal fisheries are important dis-

turbers of benthic habitats. They often have a heterogeneous spatial distribution, pressuriz-

ing particular habitats with high abundances of target species. For the North Sea, we

quantified the commonness/rarity of habitats in relation to the environmental determinants

of so-called fishing hotspots, to support better-informed conservation planning of benthic

habitats in this intensively used continental shelf.

Methods

We first distinguished 9 main seascapes in the study area based on seabed morphology.

Secondly, we determined average fishing intensity and fishing hotspots using VMS-data for

the three dominant Dutch fisheries from 2008 to 2015: beam-trawlers targeting sole Solea

solea (Beam-Sole), beam-trawlers targeting plaice Pleuronectes platessa (Beam-Plaice),

and otter-trawlers targeting Norway lobster Nephrops norvegicus and demersal fish (Otter-

Mix). Within the seascapes subjected to >80% of the fishing activity, nineteen environmental

factors (summarized by PCA) were used to ecologically characterize fishing hotspot loca-

tions using MaxEnt response modelling.

Results

We found that all three fisheries target highly specific, uncommon habitats. Beam-Sole fish-

ers targeted warmer, shallow, dynamic, nearshore habitats, and within these specifically the

depressions between sand ridges. Beam-Plaice fishers mainly targeted the exposed, non-

muddy flanks of the Dogger Bank and similar large-scale elevations (50–75 km) where

especially the ridges of smaller sand banks are used. Otter-Mix fisheries concentrated in

areas with low bed shear stress, located in muddy, relatively deeper areas.
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Performance of Multibeam Echosounder
Backscatter-Based Classification for Monitoring

Sediment Distributions Using Multitemporal
Large-Scale Ocean Data Sets

Mirjam Snellen, Timo C. Gaida, Leo Koop, Evangelos Alevizos, and Dick G. Simons

Abstract—Obtaining an overview of the spatial and temporal
distribution of seabed sediments is of high interest for multi-
ple research disciplines. Multibeam echosounders allow for the
mapping of seabed sediments with high area coverage. In this
paper, the repeatability of acoustic classification derived from
multibeam echosounder backscatter is addressed. To this end,
multibeam echosounder backscatter data acquired on the Cleaver
Bank (North Sea) during five different surveys is employed using
two different classification methods, i.e., a method based on the
principal component analyses and the Bayesian technique. Differ-
ent vessels were used for the different surveys. The comparison
of the classification results between the different surveys indicates
good repeatability. This repeatability demonstrates the potential of
using backscatter for long-term environmental monitoring. How-
ever, the use of different classification methods results in somewhat
different classification maps. Monitoring, therefore, requires the
consistent use of a single method. Furthermore, it is found that
the statistical characteristics of backscatter is such that clustering
algorithms are less suited to discern the number of sediment types
present in the study area. The Bayesian technique accounting for
backscatter statistics is therefore recommended. A strong positive
correlation between backscatter and median grain size for finer
sediments (<0.5 mm) using a frequency of 300 kHz is observed
within the study area, but an ambiguity is found for sediments
with median grain sizes >0.5 mm. Consequently, for the situation
considered a unique assignment of sediment type to acoustic class
is not possible for these coarser sediments.

Index Terms—Backscatter, monitoring, multibeam
echosounder, repeatability, seafloor, sediment classification.

I. INTRODUCTION

ACOUSTIC remote sensing with multibeam echosounders
(MBESs) is extensively used for mapping the seafloor
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morphology because of the systems’ capability to map large
areas in relatively short time periods. However, capabilities of
these acoustic underwater techniques extend beyond the de-
termination of only the seafloor bathymetry. They also exhibit
strong potential for classifying the seabed sediments by investi-
gating the sediment backscatter strength that can be derived from
the intensities of the received echo. The backscatter strength is
physically attributed to seabed properties such as sediment bulk
density, seafloor roughness, volume heterogeneity, discrete scat-
terers, and sediment layering [1]–[3]. The contribution of each
factor to the backscatter strength is dependent on the complex-
ity of the seabed, acoustic frequency, and angle of incidence
[3]. Several regional studies have revealed a relationship of
backscatter to sediment properties such as median grain size [4],
[5], grain size distribution [6]–[8], or shell or gravel content [9]
for a specific study area and frequency. However, other studies
have shown that in diverse environments additional factors such
as benthic fauna [10], [11], activity of benthic organisms [12],
sediment compaction [13], or natural hydrocarbons [14], [15]
may influence the backscatter strength of the seafloor as well.

In general, classification methods employing measured
backscatter data can be divided into model-based and image-
based methods [16]. Model-based methods are attributed to
techniques that perform inversion based on physical backscat-
ter models either to exploit the measured backscatter strength
directly [17] or the angular backscatter response [18] to in-
vert for sediment properties (e.g., mean grain size, roughness
spectrum, volume scattering coefficient). Image-based methods
are based on statistical relationships and patterns within the
backscatter data [19], [20]. Whereas model-based methods re-
quire accurate models for predicting the backscatter strength
and well-calibrated systems for measuring backscatter strength
[3], [21], image-based techniques are also applicable to relative
backscatter values from poorly or uncalibrated systems.

In [22], a review of various strategies and methods employ-
ing acoustic remote sensing techniques including single-beam
echosounders, side scan sonar (SSS), and MBES to produce
sediment or habitat maps is given. They present 147 studies
utilizing acoustic survey techniques published during the last
two decades. This is a good indicator for the intensive re-
search already carried out and the still ongoing development

0364-9059 © 2018 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See http://www.ieee.org/publications standards/publications/rights/index.html for more information.
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Abstract: High resolution maps of sandy seafloors are valuable to understand seafloor dynamics,
plan engineering projects, and create detailed benthic habitat maps. This paper presents multibeam
echosounder backscatter classification results of the Brown Bank area of the North Sea. We apply the
Bayesian classification method in a megaripple and sand wave area with significant slopes. Prior to
the classification, corrections are implemented to account for the slopes. This includes corrections on
the backscatter value and its corresponding incident angle. A trade-off in classification resolutions
is found. A higher geo-acoustic resolution is obtained at the price of losing spatial resolution,
however, the Bayesian classification method remains robust with respect to these trade-off decisions.
The classification results are compared to grab sample particle size analysis and classified video
footage. In non-distinctive sedimentary environments, the acoustic classes are not attributed to only
the mean grain size of the grab samples but to the full spectrum of the grain sizes. Finally, we show the
Bayesian classification results can be used to characterize the sedimentary composition of megaripples.
Coarser sediments were found in the troughs and on the crests, finer sediments on the stoss slopes
and a mixture of sediments on the lee slopes.

Keywords: seafloor mapping; sediment; benthic habitats; multibeam echosounder; acoustic
backscatter; Megaripples; sand waves; marine geology

1. Introduction

In recent years, increasing use has been made of multibeam echosounder (MBES) systems to
characterize the seafloor by acoustic remote sensing. Use has been made of the bathymetric data derived
from MBES systems (or single beam echo sounders (SBES)), correlated with grab samples to determine
the variations in sediment over sand waves in the North Sea [1–4]. In addition to bathymetry data, MBES
systems also provide backscatter (BS) data which can be utilized more directly to characterize seafloor
sediments [5]. There are a variety of approaches in use for the classification of the seafloor using MBES
backscatter data. These range from image-based segmentation approaches [6,7], classification based on
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A B S T R A C T

The tube-building polychaete Sabellaria spinulosa (Ross worm) can form conspicuous biogenic reefs that stabilize
the seabed and increase biodiversity by providing a habitat for a multitude of other species. These reefs,
however, are assumed to be vulnerable to human-induced physical disturbances of the seabed. In the Greater
North Sea, S. spinulosa reefs are recognized to be under threat and worthy of protection. In August 2017, three S.
spinulosa reefs with a minimum extent of 1016m2 were discovered in the Dutch Brown Bank area. This area
comprises a large-scale sandbank and adjacent troughs. The reefs were found within the sandbank troughs,
which have proven to be subject to high demersal fishing intensities (fished> 5 times a year). Detailed
bathymetry measurements showed that S. spinulosa reefs were mainly located within valleys of smaller-scaled
sand waves, which have a perpendicular orientation compared to the large-scale sandbank structure of the
Brown Bank. We hypothesize that the valleys in between sand waves offer suitable substrate for settlement and
refuge from abrasion by fishing activities, enabling the S. spinulosa reefs to persist despite high fishing intensities.
ROV footage of the reefs showed higher estimates of species abundances on the reefs compared with adjacent
habitats, with some species present that are typical for hard substrate (rock gunnel, Pholis gunnellus; edible crab,
Cancer pagurus; and velvet swimming crab, Necora puber). The information presented could be used for drafting
management policies to protect these reefs, as Contracting Parties of the OSPAR Convention are committed to
take measures and protect biodiversity.

1. Introduction

Biogenic reefs are formed by ecosystem engineers, and are known to
promote biodiversity of otherwise soft sediment bottoms by increasing
habitat complexity and adjusting prevailing environmental conditions
(Connell, 1978; Jones et al., 1994). The best known biogenic reefs are

built by corals, but in temperate waters multiple species with similar
reef-building properties can be found. For instance, some sponges are
known to increase habitat complexity (Ryer et al., 2004), while oysters,
mussels, and sand mason worms form beds that act as biogenic reefs
(Lenihan, 1999; Rabaut et al., 2009; van der Zee et al., 2012). Habitat
complexity provides refuge possibilities and suitable substrate for
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‘Together	with	the	researchers	of	DISCLOSE,	
we	recorded	benthic	organisms	over	two	sand	
waves.	We	observed	more	organisms	in	the	
troughs	of	the	sand	waves	than	on	the	crests.	
On	page	6,	I	elaborate	on	these	results.’
Johan Damveld (University of Twente)

‘In	collaboration	with	Wageningen	Marine	
Research,	we	revealed	the	relationship	between	
fisheries	hotspots	and	seascapes.	Our	paper	was	
published	in	the	journal	PLOS	ONE.	See	pages	3	
and	4	for	an	explanation.’
Karin van der Reijden (University of Groningen)

‘Our	paper	on	the	seabed	of	the	Dutch	North	Sea	was	
published	in	early	2018	in	IEEE	Journal	of	Oceanic	
Engineering.	Here	we	describe	a	methodology	to	
combine	multiple	multibeam	echosounder	datasets	of	
Rijkswaterstaat.’
Leo Koop (Delft University of Technology)

‘March	2019,	this	paper	was	published	by	
the	journal	Geosciences.	The	seabed	of	the	
North	Sea	is	not	uniformly	flat.	Large	sand	
dunes,	like	the	Brown	Bank,	exist	as	well	as	
sand	waves	with	wavelengths	of	100	to	300	
meters.	These	sand	waves	are	overlaid	with	
smaller	megaripples.	We	have	succeeded	in	
mapping	sediment	types	along	megaripples	
using	multibeam	echosounder	data.	We	
found	coarser	sediments	in	the	troughs,	finer	
sediments	on	the	slopes	and	again	coarser	
sediments	on	the	crests.	In	this	article,	we	
combine	the	three	DISCLOSE	methods:	video	
footage,	sediment	samples	and	acoustics.’
Leo Koop (Delft University of Technology)

‘Our	unexpected	discovery	of	the	Sabellaria	spinulosa	(Ross	worm)	
reefs	in	the	intensively	fished	Brown	Bank	area	has	been	described	
in	this	paper,	published	by	the	Journal	of	Sea	Research.’
Karin van der Reijden (University of Groningen)

https://discloseweb.webhosting.rug.nl/wp-content/uploads/2018/11/Damveld-2018-Video-transects-reveal.pdf
https://discloseweb.webhosting.rug.nl/wp-content/uploads/2018/12/vdReijden-2018-Fisheries-hotspots.pdf
https://ieeexplore.ieee.org/abstract/document/8286887
https://www.mdpi.com/2076-3263/9/3/142
https://www.sciencedirect.com/science/article/abs/pii/S1385110118300145
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Why this interest in fisheries hotspots? 
“Within	DISCLOSE,	we	see	bottom	disturbing	
fisheries	as	the	largest	human	impact	on	
the	seabed	of	the	North	Sea.	Other	human	
activities,	like	sand	extraction	and	offshore	wind	
farms,	also	have	an	impact	the	seabed,	but	on	a	
much	smaller	scale.	To	really	determine	impact,	
we	first	need	to	know	where	the	fishermen	
fish,	and	in	which	environments.	Our	research	
question	was:	“can	we	explain	fisheries	hotspots	
with	the	prevailing	seascape,	or	do	fishermen	
create	fishing	grounds	by	‘ploughing’	the	
seabed?”	The	first	turned	out	to	be	the	case.	

How did you define the hotspots? 
“We	combined	datasets.	The	European	‘Vessel	
Monitor	System’	registers	the	location	of	all	
fishing	vessels	by	satellite	every	two	hours.	
Fishermen	report	their	daily	catches	and	gears	
used	in	logbooks.	For	this	study,	I	used	datasets	
from	2008-2015	off	Dutch	fisheries.	The	English,	

Fisheries hotspots 
versus seascapes 
Fishermen know exactly where to fish. For sole, plaice and Norway lobster they return to the same 
seascapes. That’s the conclusion of University of Groningen and Wageningen Marine Research 
in the scientific journal PLOS ONE. The paper received quite a lot of media attention. Leading 
researcher Karin van der Reijden from the University of Groningen explains.

Germans,	Danish,	Norwegians	and	Belgians	fish	in	the	North	Sea	as	well.	
That’s	why	I	focused	on	fisheries	which	are	dominated	by	the	Netherlands.	
Hotspots	were	defined	as	those	1	km	box,	which	belonged,	in	at	least	
seven	of	the	eight	years,	to	the	top	1%	most	intensively	fished	boxes	
within	a	fishery.”	

Karin van der Reijden (University of Groningen): 
‘The hotspots of the three studied 
fisheries – sole, plaice, and Norway 
lobster, are sitauted at different 
 locations within the North Sea.’

What did you conclude?
“Fishing	impact	is	clearly	divided	unequally	over	the	North	Sea	bottom.	
The	hotspots	of	the	three	studied	fisheries	–	sole,	plaice,	Norway	lobster-	
are	situated	at	different	locations	within	the	North	Sea	(see	map	and	
frames	page	4),	which	makes	sense.	Sole,	plaice,	and	Norway	lobster	each	
require	different	environmental	conditions.”
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What relation with seascapes was found?
“It	is	striking	that	all	hotspots	of	a	fishery	are	within	a	specific	seascape.	
It	means	that	the	fisheries	are	concentrated	within	a	limited	number	of	
seascapes.	I	determined	these	seascapes	based	on	available	datasets	of	
environmental	conditions	such	as	temperature,	depth,	salinity,	sediment	
type	and	water	dynamics.	Knowledge	of	the	underwater	life	are	not	
included	here,	since	no	suitable	datasets	are	publicly	available.”

How valuable are these hotspot-seascapes?
“All	hotspots	are	located	within	seascapes	which	are	relatively	uncommon	
in	the	North	Sea.	The	total	surface	of	intensively	fished	seascapes,	like	the	
troughs	of	sand	banks,	is	not	very	extensive,	and	for	this	reason,	potential	
conflicts	of	interest	may	arise.	Species	living	within	such	a	seascape	could	
be	put	under	pressure	by	the	intense	fishing	activity.	We	expect	that	
hotspot	seascapes	are	important	for	underwater	life.	This	is,	among	other	
things,	based	on	the	fact	that	part	of	the	hotspots	are	positioned	within	
Natura2000	areas.”

The research received quite a lot of media at-
tention. What did you think of the reporting? 
“Our	press	release	was	widely	received.	
Among	others	Trouw,	NRC,	RTV-Noord,	Radio	
Focus	and	Reformatorisch	Dagblad	reported	
about	our	study.	I	don’t	agree	with	some	of	
the	headlines.	ScienceGuide,	for	instance,	
stated:	‘Natura	2000	areas	not	safe	for	Dutch	
fishermen’,	which	was	not	our	message.	In	this	
way,	it	sounds	like	the	fishermen	are	illegally	
fishing	in	those	areas,	while	that	is	not	the	case.	
Our	message	is	that	fishing	activity	in	the	North	
Sea	is	divided	unequally	over	the	different	
seascapes,	and	that	this	could	negatively	affect	
underwater	life.”

Otter trawl targeting Norway lobster
“The	otter	trawl	with	80mm	mesh	size	mainly	targets	Norway	lobster	in	the	North	Sea.	They	also	catch	demersal	fish	
species,	like	plaice,	dab,	and	turbot.	With	this	fishing	technique,	the	nets	are	held	open	by	large	otter	boards,	which	are	
placed	on	either	side	of	the	net.	The	hotspots	are	concentrated	at	three	locations	within	the	central	part	of	the	North	Sea.	
All	three	locations	turned	out	to	be	the	deeper	parts	of	the	North	Sea,	with	relative	calm	conditions	and	few	currents.	
These	locations	are	relatively	muddy.”

Beam trawl targeting plaice
“Fisheries	targeting	plaice	
are	very	flexible	compared	to	
other	fisheries.	The	fishermen	
are	active	within	a	broader	
range,	yet	we	could	identify	
fishing	hotspots.	These	are	
located	in	the	central	North	
Sea,	predominantly	near	
the	Dogger	Bank	tail,	at	the	
height	of	the	Danish	coast.	
Fishermen	show	a	preference	
for	the	slopes	of	large-scale	
structures,	where	they	are	
mainly	active	at	the	crests	of	
the	smaller	sand	waves.” Beam-trawl and pulse-trawl targeting sole

“The	hotspots	of	sole	targeting	fisheries	are	located	
in	the	Southern	part	of	the	North	Sea.	Here,	the	
temperature	is	slightly	warmer,	and	there	are	higher	
tidal	currents.	Remarkably,	the	fishermen	only	fish	in	
the	troughs	of	the	sand	banks.”	

Natura	
2000-area

Click here for 
the interactive 
North Sea map

https://arcg.is/1T8fuP
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DISCLOSE	seeks	collaboration.	In	this	section,	
external	people	with	overlapping	interests	get	
to	say	their	piece.	How	do	they	view	the	rese-
arch?	What	are	the	opportunities	and	the	pit-
falls?	In	this	episode:	Pim	Visser,	director	of	the	
fisheries	interest	group	VisNed.	

The	publication	about	fisheries	hotspots	and	seascapes	(see	page	3	and	
4)	caused	resentment	among	the	fisheries.	The	analysis	itself	was	not	
discussed,	but	rather	the	publicity	surrounding	it.	Wageningen	Marine	
Research	and	University	of	Groningen	jointly	published	a	press	release.	
The	fisheries	were	triggered	by	the	word	“prefer”	in	the	headline.	
“Fishermen	do	not	have	a	preference	for	a	specific	habitat,	which	was	
concluded	by	science.	Fishermen	solely	focus	on	the	catching	of	fish,	
not	explicitly	on	fishing	in	protected	areas”,	explains	Visser.	He	wrote	an	
opinion	piece,	titled	‘Coloured	facts	obstruct	the	discussion	about	North	
Sea	fisheries’,	which	was	published	in	the	Reformatorisch	Dagblad.	

Pim Visser (Visned): 

‘DISCLOSE will enable an informed discussion.’

More factual
Also,	the	emphasis	of	the	overlap	of	fisheries	hotspots	and	Natura	
2000	areas	in	the	media	was	not	appreciated	by	the	fisheries.	“These	
messages	sounded	like	the	fishermen	were	illegally	and	secretly	fishing	
in	protected	nature	areas.	It	almost	sounded	like	fishermen	are	poachers,	
which	is	unjustified.	Fishermen	there	are	fishing	completely	legally”,	
says	Visser.	He	detects	a	difference	in	tone	between	the	two	institutes	
involved,	especially	on	social	media.	“According	to	us,	messages	by	
Wageningen	Marine	Research	were	more	objective	and	factual,	and	
less	biased	than	those	of	University	of	Groningen.	Some	researchers	
are	tempted	to	become	nature	conservationists.	Whether	that	is	the	
case	within	DISCLOSE,	I	can’t	judge	that”.		Better	engagement	with	
stakeholders	could	have	prevented	the	negative	image,	he	states.	“Within	
some	research	projects,	like	DiscardLess,	there	are	regular	meetings	with	
stakeholders	in	the	soundboard	group.”

Clear segregation
Visser	argues	for	a	clear	segregation	between	science	and	advocacy,	
both	for	fisheries	and	nature	conservation.	“When	fishermen	collect	

‘Objective facts are 
 essential for policy’

and	provide	data,	the	question	of	whether	
or	not	these	data	can	be	trusted	arises.	
That	question	is	valid,	so	the	data	should	
be	collected	according	to	a	validated	and	
warranted	protocol.	But	the	same	applies	
for	nature	conservationists.	Within	VisNed,	
we	have	recently	employed	a	scientist.	He	
operates	outside	of	our	advocacy	and	takes	
part	in	conversations	with	other	researchers.”	
Within	DISCLOSE,	researchers	cooperate	with	
the	North	Sea	Foundation.	“It	is	then	essential	
that	all	parties	involved	stay	with	their	own	
‘role’,	says	Visser.	“Scientists	should	leave	the	
advocacy	to	advocates.”	

Objective facts 
Objective	facts	are	essential	for	good	policy	
according	to	Visser.	“Scientists	should	provide	
objective	and	verifiable	facts,	without	value,	
to	enable	a	weighted	balance	of	interests	by	
policy	makers	and	politicians.	For	example,	a	
balance	between	nature	and	food	provision.”	
He	is	positive	about	the	ambition	of	DISCLOSE	
to	map	the	North	Sea	nature.	“DISCLOSE	will	
enable	an	informed	discussion.”

Pulse fisheries
The	decision-making	in	the	pulse	fisheries	is	his	
bugbear.	“Science	has	been	completely	ignored	
in	this	decision	making.	Emotions	dominated”,	
he	evaluates.	The	debacle	does	not	undermine	
his	faith	in	science.	On	the	contrary.	“The	
collaboration	between	fisheries	and	science	
has	strongly	improved	over	the	last	decennia,	
and	we	will	continue	this.	The	knowledge	of	
fishermen	about	the	North	Sea	is	phenomenal.	
Fishermen	can	contribute	in	the	collection	of	
trustworthy	data.”

Pim	Visser
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This	collaboration	was	definitely	opportunistic.	
“The	DISCLOSE	researchers	joined	our	cruise.	
It	was	only	when	we	were	on	board	the	RV	
Pelagia	that	we	actually	met”.	Damveld	studies	
the	seabed	from	the	civil	engineering	aspect.	
He	studies	sand	waves,	which	is	the	term	for	
underwater	‘hills’.	He	describes	the	North	
Sea	seabed	as	a	sloping	landscape.	“Sand	
waves	have	heights	of	several	meters,	wave	
lengths	of	a	few	hundred	meters,	and	they	
migrate	over	the	seabed.	Within	the	SANDBOX	
project,	I	study	the	effects	of	benthic	organisms	
on	sand	wave	migration.	Some	organisms	
stabilise	the	seabed,	while	others	destabilise	
it.	Over	a	longer	period,	small	organisms	can	
cause	considerable	differences,	which	would	
be	an	important	consideration	for	seabed	
infrastructure,	such	as	the	installation	of	offshore	
wind	farms.”

Crest and trough
It	was	on	board	that	Damveld	became	
enthusiastic	about	the	NIOZ	camera,	which	was	
recording	the	seabed.	For	the	first	time	he	saw	
sand	waves	and	benthic	organism	in	real	life.	
“Really	nice	to	observe	these	live”,	he	says.	
Approximately	twenty	kilometres	offshore	of	
the	coast	of	Texel,	the	researchers	recorded	
two	sand	waves.	They	focused	on	the	crests	
and	troughs.	“For	each	video	still,	we	counted	

Life at sand wave bottoms 

the	number	of	holes,	as	a	proxy	for	the	number	of	organisms	living	in	the	
seabed,	the	so-called	endobenthos.	In	addition,	we	counted	the	number	
of	benthic	organisms	living	on	the	seabed,	the	epibenthos.	The	method	
applied	was	very	time	effective.	“Traditional	sampling	comprises	sediment	
samples	obtained	with	a	Box	Corer,	which	have	to	be	processed	and	
identified	in	the	lab.	The	analysis	of	video	footage	is	much	faster.”

Johan Damveld (University of Twente): 
‘More organisms live in sand wave 
troughs compared with sand wave 
crests.’

Thirty times more 
The	differences	between	crests	and	troughs	are	considerable.	“Many	
more	organisms	live	in	the	troughs	compared	with	the	crests,	concludes	
Damveld.	In	numbers:	they	counted	thirty	times	more	holes	in	the	sand	
wave	troughs,	potentially	created	by	crustaceans,	bivalves,	polychaetes,	
and	other	organisms.	They	observed	four	times	more	star	fish,	hermit	
crabs	and	flatfish	in	the	troughs.	Troughs	may	provide	shelter;	currents	are	
stronger	at	the	crests”,	he	explains	the	observations.	

Different sand ripple pattern 
Damveld	observed	another	difference:	the	difference	in	sand	ripple	
pattern.	“Sand	waves	are	superimposed	by	smaller	sand	ripples.	In	the	
troughs,	we	hardly	observed	such	sand	ripples,	while	there	were	plenty	
at	the	crests.	These	ripples	roughen	the	seabed,	resulting	in	higher	
resistance	to	the	water	flow.	Our	current	computer	simulation	models	are	
currently	based	on	a	homogeneous	distribution	of	these	ripples.	That	is	
incorrect,	but	without	the	camera	footage	we	would	not	have	noticed.”

The	researchers	of	DISCLOSE	and	SANDBOX	shared	a	vessel	by	chance	during	
a	North	Sea	expedition.	This	cooperation	resulted	in	a	scientific	publication.	
Johan	Damveld,	researcher	at	Twente	University,	elaborates	about	the	
distribution	of	benthic	organisms	at	sand	wave	bottoms.	

30	×	holes	in	bottom,
4	×	animals	on	bottom

TOP

VALLEYmany	sand	ripples
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When	we	talk	with	Sarah,	she	is	stationed	in	the	office	of	Leo	Koop	from	
TU	Delft	–another	researcher	within	DISCLOSE.	“Within	DISCLOSE	
we	have	an	integrated	and	multidisciplinary	approach.	Leo	and	I	are	
currently	collaborating	on	a	scientific	manuscript,	in	which	we	combine	
Leo’s	acoustic	data	and	my	biological	data	from	the	Brown	Bank	area.”	
Of	the	three	DISCLOSE	researchers,	O’Flynn	studies	the	seabed	from	a	
taxonomic	perspective.	But	her	methodology	goes	beyond	the	species	
level.	The	behavior	and	life-strategies	of	the	species	are	also	important	to	
her.	‘Trait-based	analysis’,	she	calls	the	approach,	in	which	trait	represents	
species-specific	characteristics.	“Every	species	has	specific	characteristics,	
related	to	their	life-history	including	their	foraging	method,	where	they	
life,	how	many	offspring	they	produce,	and	so	on.”	

Sarah O’Flynn (NIOZ): 

‘Some species groups recover quicker and better from 

disturbances than others.’

Determination of resilience
O’Flynn	combines	species	presence	with	species’	traits,	with	which	she	
can	try	to	assess	the	resilience	of	benthic	communities.	Some	communities	
can	handle	some	disturbance,	while	others	cannot.	“Resilience	is	the	
ability	to	recover	from	a	disturbance,	like	storms	or	demersal	fisheries.	
Some	species	groups	recover	quicker	and	better	than	others.	Long-lived	
species,	for	instance,	produce	few	offspring	and	grow	slowly.	This	causes	
them	to	be	more	susceptible	to	disturbances	than	fast	growing	species	
with	many	offspring.”	The	first	group	is	mainly	observed	in	the	deeper	
parts	of	the	North	Sea,	while	the	second	group	is	more	abundant	in	
shallower	parts.	However,	it	is	too	early	to	draw	conclusions.	

Nice, but time-consuming
O’Flynn	is	halfway	through.	She	has	joined	several	North	Sea	expeditions	
for	DISCLOSE.	Her	Box	Corer	has	been	lowered	to	the	seabed	over	a	
hundred	times,	to	take	a	sample	from	the	seabed.	The	sieving	yielded	an	
immense	number	of	benthic	organisms,	which	are	all	identified	to	species	
level	in	the	lab.	Nice	work,	she	states,	but	time	consuming.	“We	have	
so	many	samples	that	we	have	hired	additional	laboratory	technicians,	
otherwise	I	would	have	to	spend	all	my	time	in	the	lab.	Now	it’s	time	to	
focus	on	data	analysis	and	writing	articles.”	

Switch from business
O’Flynn	is	Irish.	She	originates	from	Cork,	in	
the	southern	part	of	the	country.	There	she	
obtained	her	bachelor	‘Environmental	Sciences	
(Zoology)’.	Subsequently	she	obtained	her	
master	‘Marine	and	Lacustrine	Sciences’	in	
Belgium.	She	was	familiar	with	fieldwork	at	sea	
and	the	identification	of	benthic	organisms.	
Before	DISCLOSE	she	worked	as	environmental	
researcher	at	a	commercial	marine	survey	

Within	DISCLOSE,	three	Ph.	D.	candidates	are	active.	Together	they	are	mapping	the	
expanse	of	nature	in	the	North	Sea,	each	from	their	own	perspective	and	with	their	own	
techniques.	This	column	lets	the	researchers	have	their	say.	Third	episode:	Sarah	O’Flynn.

How vulnerable is a community?

Name:  Sarah	O’Flynn
Age:  37	years
Employment:  Royal	Netherlands	Institute	
	 for	Sea	Research	(NIOZ)	in	
	 Yerseke
Research:  Determine	resilience	of	
	 benthic	communities
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More information over the project
www.discloseproject.nl	and	from	the	project	leader	
Dick	Simons	of	TU	Delft,	e-mail:	d.g.simons@tudelft.nl.

company.	“I	worked	on	environmental	reports	and	marine	taxonomy”,	she	
explains.	She	likes	the	switch	to	fundamental	research,	mainly	because	of	
the	freedom,	the	possibilities	to	explore,	and	the	ambitions	of	DISCLOSE.	
“The	Netherlands	are	behind	in	North	Sea	research.	The	distribution	of	
benthic	habitats	and	communities	is	not	as	well-known	in	the	Dutch	part	
of	the	North	Sea,	compared	with	other	North	Sea	nations.	Hopefully,	we	
can	contribute	with	DISCLOSE.”	

12 JUNE 2019: DISCLOSE-SYMPOSIUM
DISCLOSE	is	organizing	her	first	symposium	on	Wednesday	
June	12th.	The	symposium	is	free	and	is	held	in	‘het	Muntge-
bouw’	in	Utrecht.	Welcome	is	from	09:30	with	coffee	and	tea,	
after	which	the	program	will	start	at	10:00.	Lunch	is	provided.	
The	program	will	end	with	drinks	at	17:00.	

The	day	comprises	four	sessions	of	an	hour	each.	During	
each	session,	a	DISCLOSE	researcher	will	give	an	overview	
of	the	relevant	DISCLOSE	results,	after	which	an	external	
speaker	will	delineate	recent	developments	in	the	research	
field.	Goal	of	the	symposium	is	to	present	the	first	results	
of	DISCLOSE	and	to	give	an	perspective	of	monitoring	and	
nature	conservation	in	the	North	Sea.

The four sessions:
1.	Acoustic	imaging:	Leo	Koop	+	external	speaker
2.	Benthic	biodiversity:	Sarah	O’Flynn	+	external	speaker
3.	Habitat	disturbance:	Karin	van	der	Reijden	+	external	
speaker

4.	Effective	conservation:	Christiaan	van	Sluis	+	external	
speaker

Register	for	the	symposium	at	the	website:	https://disclose-
web.webhosting.rug.nl/disclose-symposium-2019.	For	ques-
tions	regarding	the	symposium,	please	contact	Christiaan	van	
Sluis	from	the	North	Sea	Foundation	(c.vansluis@noordzee.nl),	
or	one	of	the	DISCLOSE-researchers	(k.j.van.der.reijden@rug.nl,	
sarah.oflynn@nioz.nl,	l.koop@tudelft.nl).

Address	het	Muntgebouw:	Leidseweg	90,	3531	BG	Utrecht.
It	is	a	10	min	walk	from	Utrecht	Central	Station	to	the	Munt-
gebouw.	For	directions	with	car	or	public	transport:		
https://www.muntgebouw-utrecht.nl.		

continued page 7
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