
ANNUAL REPORTANNUAL REPORT 2012 2012

ROYAL NETHERLANDS INSTITUTE FOR SEA RESEARCH



CONTENTSCONTENTS



With interviews With interviews 
on pages 26 to 29on pages 26 to 29



 4

JaJaJaanunununuarararary y y y 1,1,1,1, 2222010101012222 rererereprprprpresesesesenenee teteetet dddd a mimimimim leleleleststststononononeeee in the
~1~1~1~140404040 yyyyeaeaeaearsrsrsrs hhhhisisisistotototooryryryry oooof f f f ththththeeee ininininststss itittututte,e,e,e,e wwwhehehehennnn ththttt e
fofofoformrmrrmerererer CCCCenenenentrtrtrtreeee ofofofof EEEEststststuauauauaririririnenenene aaaandndndnd MMMMMararrininnneeee EcEcEcEcolololologogogogy y yy
(C(C(C(CEMEMEMEME)E)EE) iiiinnnn YeYeYeYersrsrsrsekekekekeeee memememergrgrgrgedededed wwwwitititith hhh thththhee RoRoRoRoyayayayallll NeNeNeNeththththerere -----
lalaalaaandndndn s s ss InInInInII stststtitititititittututututeeee fofofoforrrr SeSeSeSea a a a ReReReReseseseseararararchchchch NNNNIOIOIOOZ,Z,Z,Z, llllococococatatatatedededed oooonnnn
thhththe e eee IsIsIsslalalaandndddndnd ooooof ffff TeTeTeTeTT xexexexel.l.l.l. TTTTheheheheee ccccomomomombibibibinenenenenen d d dd ininininststststititititutututute e ee fafafafalllllssss
unununundedededeerrrrrr ththththththeeeeee umummmumbrbrbrbrbb elelelelele lalalalaaaa oooof f f f ThThThThThhhe e e e eee NeNeNeNeNN ththththhhhererererererlalalalaalandndndndndndssss OrOrOrOrgagagaganininin sasasasasa----
tititionononon fffffforororor SSSSScicicciienenenennntitititt fi fifific c c c ReReReReReReReseseseseseesearararaararchchchchchchh ((((((NWNWNWNWNWNWWO)O)O)O)O)O)O cccccononononononststststststs itititititittutututututututeseseseseseses ttttthehehehehe
lalalaargrgrgrgesesesestt cocoooc ncncncncn enennentrtrtrtrtt atatatatioiooiooonnnnnnn ofofofofofofof mmmmmmmarararararrarinininnineeee scscscscieieieeieientntntntntn issssisiststststttts iiiinnnnnn ThThTThThThe ee eee
NeNeNNeNN ththththerereerlalaalaandndndndnds.s.s.s.s TTTThehehehe mmmmerererergegegegegegeer rrrrrr wawawawawawwassssssss fofofoformrmrmrmrmalalalaalizizizizzedededed oooonnnn ApApApApApriririril l ll
4 444 bybybybyb HHHHisiss RRRoyoyoyo alala HHHHHigigighnhnhnneseseeesss thththhtheee e eeee PrPrPrPrinininincececece ooof ff ff OrOrOrO ananangegeege iiiin nn
thhhe e e prpprpresesese enenenencececec oof fff reerer prprprpreseesesenenenentatat titiveveves s s ofofoff tthehehhe RRRoyoyoyoyalal
NeNethththhherererlaalandndnds s AcAcadademmemy y ofofofof AArtrtss annanandddd ScScieieiencnceses
(K(KNANAW)W)W)W , NWNWN O,O, ppololicicy-y-mamam kekersrs,, cocoopopererratattiningg ununi-i-
veversrsititieies s ananddd ininststs ititututionsns aandnd mmara ititimime e inindudustryry..
ThThe memergrgerer ssigigninifi ficac ntn ly sstrengthened ththe rorolele oof 
RoRoyayal NIN OZOZOZ as ththe e natit onnalal Netetheheh rlrlllanandsdss oooceceeanana o-o-o
grgrgrappaphihh c c ininsts ittututte,e,e, aaaalslssso o o ininin aaan n nn ininteteternrnattatioiooonaanall l pepeep rsrsrsrspepepeec-c-c--
tivevee.

GaG innnini g fundndamamenentatall ininsisighghtsts iinnn cocococomppm lelex 
andd dydynamimicc marinee eecocosysysttemems s anandd ennne vivivirorororonmn ennnts
is of viv tatal immmi popopoportanncece forr mmodernn soociete y y y anananandddd atataa
thththeee heh ara t of tthehehehe mmmmisssisiiionon of Rooyayay ll NIOZ. OuuuO rrrr acacacactitititivivivivi----
titititieseseses,, ouoo r r r mim sss ioon,n,n,n ooooururuu mmmmmulululultitititidididid scs ipippplilililinananaaryry reseseaearcrcrcch,h,h,h,
ininininclclclclududududinininingggg frfrfrfrrononnontititit erererer aaaapppppppppppplilililiedededede sssssstutututudidididid eseseses,, anananandddd ouououour rrr momomomodedededernrnrn
fafafafafafafacicicicicc lilililitititititieseseseseee , ,, , inninininclclclclclc udududududu innininng g g gg shshshshshhhipipipipipipips,s,s,s,s,s, aaaarererereeee dddddddededededededdicicicicicii atatatatatattededededededed tttttto o o o o o ththththththisisisisisis
tatataaataskskskskskskk....

FuFuFuFuFuFuurtrtrtrtrtrtrtheheheheheheh rmrmrmrmrmrmrmmorororororororo e,e,e,e,e,e,e,e NNNNNNNNIOIOIOIOIOOIOZZZZZZZ susussususuppppppppppppppppororororororortststststststs aaaaaaacacacacacacacadedededededededemimimimimimmiccccccc mamamamamamamama-----
rirrinenenen rrresesse eaeaeearcrcrcrcrcrrchhhhhhhh wiwiwiwwiw thththththhthth kkkkknonononononononowlwlwlwlwlwlwlw edededeede gegegeg aaandndddnd iiinfnfnffffrarararastststststrururuurur ctctctctctc ururururure e e ee
innin ttthehe NNNetetetheheheh rlrlrlanananndsdssd aaaaandndndndn aaaabrbrbrbrbroaoaoad.dd

ReReseseararchch att RoRoyayall NININIOZOZOZ ffocococususeses oonnn mamaririnene eenvnvirironon--
mementntss glg obo ally, frfromom eeststuauaririeses aandnd ddeleltaat ici ssetettitingngs,s,
frromm polo arr rregegioionsns vvia teme pep raratete zzononeses tto o tropopiccicalaal
coorarall rereeefefe s,s,s aandnd iintntoooo thththeeee dededeptptpths ooff thththe e e ocococeaeaeansnsnsns. ThThThisissis
ananannunuualalaa rrepepepororortt prprpresese enene tsts ttheheehe 22220101010 2222 hihihih ghghghghlililil ghghghghtststs ooof ff ououoo r r 
acaccactititit vivivitititiesesees aandndndnd rrreseseesulultsts aalolongngngg aannn inininin---- totototo ooooffffffffshshshshororororeeee cocococon-n-n
tetextxt, anandd isis bbacackekeed d dd upup bby y ththe vitat l ststtstsss tattatatiissttiticsscs iinn thththhe ee

fi nanal pageges. MMore e ininfoformationn isis aavavavavailabbblee oon-n-lilinene
viv aa www.nioz.nl/annual-report-2012

ThThTheee yeyear 22012 22 waw s a yeeey ara oof f exexexexcecececelllllllleneneneent ttt prppp o-o
dududuductctctttivvvvitititity,y,y,y, ggggrororoowtwtwtww hhh and ddd chhanngegeee, ananaa ototototheheheherr r r veveveveryryryryy ssssucucucuc-
cecececessssssssfufufufullll anananandddd dydydydynanananamimmimm c cc yeeyyy ararararr fforor oooururururu iiiinsnsnsnsn titititit tututututetetete...

HeHeHeHeeHeHenknknknknknkn BBBBBBBriririririr nknknknknknkhuhuhuhuhuhuhuisisisisisisis,,, GeGeGeGeGeGeGenenenenenenenerarararararal llll DiDiDiDiDD rerererererectctctctctc ororororororr
HeHeHeHeHH rmrmrmrmmmrmanananananan RRRRRRRididididididi dedededededederirriririrr nknknknknknkhohohohohohohof,f,f,fff,f, DDDDDDDDepepepepepepepepututututututy y y y y y y y DiDiDiDiDiDiDD rererererererer ctctctctctctctororororororor

IntroductionIntroduction



5
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Increasing water temperatures
and stagnant bottom waters pro-
mote oxygen free zones in coastal
areas. Lake Grevelingen repre-
sents a model system to study the
effects on the chemistry of water
and sediments.
Lake Grevelingen is a former
Meuse-Rhine estuary that turned
into Europe’s largest non-tidal
brackish water lake upon the com-
pletion of the Brouwersdam in
1972. Its water quality may dete-
riorate dramatically during warm
summers, when a high oxygen de-
mand and limited mixing of water
due to the exclusion of tides result
in severe oxygen depletion. Such
hypoxic conditions may be detri-
mental to water tourism and the
mariculture of mussels and oysters
in Lake Grevelingen, but at the
same time it provides an excellent
opportunity to study its biogeo-
chemical consequences. In 2012,
an intensive fi eld campaign was
conducted in collaboration with
various national and international
partners. The water column and
sediment of a single anoxic basin
were sampled on a monthly basis
with RV Luctor. Experiments and
analyses covered a wide range of
biogeochemical topics, including
benthic metabolism, nitrogen cy-
cling, microbial long distance elec-
tron transport, and the thread-
forming bacterium Beggiatoa.

Lake Grevelingen: a model Lake Grevelingen: a model 
ecosystem in our backyardecosystem in our backyard

Bart Veuger, Ecosystem Studies

bart.veuger@nioz.nl
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Benthic biodiversity patterns from
Greece to Norway show species
richness to decrease with higher
food supply. The cause for this re-
lationship remains elusive.
Through the Marine Biodiver-
sity and Ecosystem Functioning
(MARBEF)-network, a total of 15 
data sets on seafl oor biodiversity
were made available for statisti-
cal analyses. The data covered
habitats from Greek to Norwe-
gian waters, encompassing a wide
range in food supply to the sea-
fl oor. Species richness, the num-
ber of benthic species per unit
area, was found to be highest in
the Irish Sea and the Sea of Crete
and showed a minimum in the
Dutch Delta. Relating species rich-
ness to environmental conditions
showed a convincing negative
trend with the rate of food sup-
ply. This observation accords well
with the declining trend of the
general hump-shaped relationship
between diversity and productiv-
ity (see fi gure). The upward cline 
presumably refl ects food limita-
tion on species richness, but such
low rates of food supply are ap-
parently lacking for the habitats
investigated here. The immediate
cause for the observed declining
trend, however, is hard to identify,
as an increase in food supply may
occur along with other changes in
environmental conditions that af-
fect species richness.
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Vincent Escaravage, Monitor Taskforce

vincent.escavage@nioz.nl
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Phytoplankton provide food for
the higher trophic levels in marine
systems. Novel monitoring tools
are developed to understand their
distribution in dynamic estuaries.
Estuaries are vital coastal ecosys-
tems of great economic and eco-
logical value, where microscopic
algae represent an important food
source for the higher trophic levels.
In order to understand their distri-
bution we developed (PROTOOL,
EU) measuring tools to be applied
on ships of opportunity, like fer-
ries. For example, the ‘refl ectance
module’ is designed to capture the
light refl ected by the water column
which allows us to quantify phyto-
plankton abundance. This resem-
bles the technique that is applied
in remote sensing by satellites, but
now at the ship’s level. The Google
Earth image shows green bars for
the chlorophyll estimates along a 
transect (yellow line), as obtained
from this module for a cruise on
the Oosterschelde. The light green
bars show the locations of the
fi xed stations according to stand-
ard sampling strategies. Note that
continuous monitoring reveals
substantial spatial variability in
phytoplankton biomass, which
may go unnoticed by conventional
techniques.

Novel tool reveals highly Novel tool reveals highly 
variable chlorophyll contents variable chlorophyll contents 

in estuariesin estuaries

Jacco Kromkamp, Marine Microbiology

jacco.kromkamp@nioz.nl
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The marine diatom Phaeodac-
tylum tricornutum accumulates
unusually large amounts of lipids.
Pilot studies should demonstrate
economic feasibility to use micro-
algae for biodiesel production.
Micro-algae not only have a high-
er yield per surface area than mac-
roscopic plants, but many of them
can grow in environments that are
unsuitable for crops. Moreover, 
mass cultivation of marine micro-
algae does not depend on the sup-
ply of freshwater, which often lim-
its the production of fresh water
algae and crops. We have isolated
the marine diatom Phaeodacty-
lum tricornutum and demonstrat-
ed that it accumulates unusually
large amounts of lipids which even
increased while growing the algae
under nitrogen limitation (see illu-
stration). This, along with the abil-
ity to convert waste products of
biodiesel production into lipids as
well, renders Phaeodactylum tri-
cornutum an excellent source for
biodiesel production. A high bio-
mass and lipid content are the pre-
requisites to make the harvesting
economically feasible. Within the
framework of the EU demonstra-
tion project InteSusAl, this diatom
will eventually be cultivated in bi-
oreactors of up to 10 hectares.

Sh
u

tt
er

st
o

ck
.c

o
m

 ©
PH

B
.c

z 
(R

ic
h

ar
d

 S
em

ik
) 

Nitrogen %

m

Microscopic algae as future Microscopic algae as future 
source for biodiesel?source for biodiesel?

Lucas Stal, Marine Microbiology

lucas.stal@nioz.nl
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Seagrasses are among the few
vascular plants able to root and
grow in sulfi dic marine sediments.
A tripartite cooperation with
clams that host symbiotic bacteria
allows them to grow in these toxic
sediments.
Intertidal sediments receive large
quantities of organic debris which
is largely decomposed by bacteria
producing the highly toxic hydro-
gen sulfi de. Some vascular plants
growing in sulfi dic sediments re-
lease oxygen from the atmosphere
via the roots into the sediment in
order to detoxify the sulfi de by
oxidation. However, seagrass has
developed a unique tripartite
life form to alleviate the lethal
sulfi de stress. Small clams living in
the rooted zones of seagrass host
symbiotic bacteria on their gills
that are capable of sulfi de oxida-
tion for growth. The bacteria are
harvested by the clams as a food
source whereas the seagrass ben-
efi ts from the reduction in sulfi de
stress. It has been demonstrated
that seagrass plants grow faster
in habitats with such clams than
without. If we are to preserve and
restore seagrass beds, we clearly
need to examine how they coop-
erate with other organisms as well
as studying the plants themselves.

Seagrasses survive toxic Seagrasses survive toxic 
sediments thanks to co-occurring sediments thanks to co-occurring 

clams with symbiotic bacteriaclams with symbiotic bacteria

Jan van Gils, Marine Ecology

jan.van.gils@nioz.nl
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Humans are ecosystem engineers
par excellence, but the success of
their efforts to preserve or restore
specifi c habitats may depend on
species interactions.
Ecosystem engineers are species
that modify their physical habitat
and thereby improve their fi tness.
Such modifi cations may prohibit
the establishment of other spe-
cies, a phenomenon known as
‘biomechanical warfare’. In a res-
toration project of the seagrass
Zostera noltii in the Oosterschel-i
de, we excluded negative inter-
actions between lugworms and
seagrass by applying a 10 cm thick
shell layer in the sediment, and
planting the seagrass on top of
this. The layer effectively excluded
adult lugworms and signifi cantly
reduced the relief caused by the
worms. At a sheltered site we ob-
served a signifi cant improvement
in seagrass growth, whereas at
an exposed site, physical distur-
bance due to waves was a domi-
nant effect wiping out the conse-
quences of ecological interactions.
Shielding restoration species from
biomechanical antagonists can
contribute to restoration success
by helping the planted species
to overcome a minimal density
threshold above which it can fur-
ther maintain itself.
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Eliminating biomechanical Eliminating biomechanical 
warfare contributes to warfare contributes to 

restoration successrestoration success

Peter Herman, Spatial Ecology

peter.herman@nioz.nl
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Red knots exhibit various person-
alities which are expressed in their
feeding strategies during periods
of food shortage.
Animals differ from each other:
some are bolder, more aggres-
sive, or more explorative than
others. Red knots are shorebirds
that depend on the mudfl ats of
the Wadden Sea where they live
off buried clams. In an experi-
mental setting, their individual
behaviour was studied by quanti-
fying the way they explored fi ve 
artifi cial food patches. Some in-
dividuals remained at one patch,
while others readily explored all
patches. Given these results, we
re-analysed red knot occurrence
in the Dutch Wadden Sea in years
of food shortage due to cockle
dredging. It is now recognized
that ‘non-explorative’ knots need
to deal with food shortages lo-
cally, whereas ‘explorative’ knots,
in search of better forage, go to
mudfl ats in, for instance, England
and Germany. This versatility pre-
sumably increases the resilience of
red knot populations in the Dutch
Wadden Sea.

Red knot personalities affect Red knot personalities affect 
mudfl at exploitation on a large mudfl at exploitation on a large 

scalescale

Allert Bijleveld, Marine Ecology

allert.bijleveld@nioz.nl
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Do spoonbills choose the best
places to spend the winter? An
analysis of their survival and win-
ter site choice suggests they do
not.
Spoonbills that breed in the Neth-
erlands winter along the Atlan-
tic coast between France in the
north and Senegal in the south.
Year-round observations of more
than 2000 adult spoonbills that
were ringed as nestlings from
1988 to 2010 revealed that birds
that spend the winter in Europe
have a higher survival rate than
birds that fl y to their ‘traditional’
wintering grounds in West Africa.
Despite this, a signifi cant number
of spoonbills keep making the
journey each autumn all the way
to Africa. Spoonbills thereby de-
monstrate that habitual behaviour
can be a major limitation when
it comes to making the necessary
adaptations to a changing climate
or habitat.
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Spoonbills habitually Spoonbills habitually 
migrate further south migrate further south 
than is good for themthan is good for them

Tamar Lok, Marine Ecology

tamar.lok@nioz.nl
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A summer bather entering a calm
sea from the beach may sense al-
ternating warm and cold water. 
Surprisingly, these variations seem
to be caused by internal waves.
On a calm summer day, an ar-
ray of high precision sensors has
measured fast changes in water
temperature of up to 1°C near a 
Texel beach. The measurements
show that sensed variations are in
fact internal waves, supported in
part by vertically stable stratifi ca-
tion in temperature, hence in den-
sity. Such motions are common in
the deep ocean, but generally not
in shallow seas where mixing is
expected strong enough to ho-
mogenize. The internal beach
waves have amplitudes ten times
larger than those of the small
surface wind waves. Their mixing
rates are larger than for internal
waves found in open ocean but
smaller than wave breaking above
deep sloping topography. Results
not only improved our knowledge
on the redistribution of material
in seas and ocean, we also learned
that humans can sense differences
of 1°C in waters of 18°C.

Internal waves near Internal waves near 
Texel-beachTexel-beach

Hans van Haren, Physical Oceanography

hans.van.haren@nioz.nl
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The colour of natural waters pro-
vides invaluable information on
their composition. CITCLOPS aims
at developing low-cost solutions
to collect coastal and oceanic data.
Currently, colour determinations
for quality assessment of natural
waters are largely based on spec-
tral measurements at sea and from
space. A simpler approach involves
the almost forgotten Forel-Ule
colour comparator scale. It has
been applied since the 19th cen-
tury and provides a methodologi-
cal connection to historical ocean
colour data series which are used
as a baseline for recent climate
change. The CITCLOPS consortium
will design an extended, rugged,
and low-cost scale to be used by
the general public. A second de-
velopment concerns the design
and construction of low-cost wa-
ter quality sensors and methods to
establish water clarity and natural
fl uorescence. Applications (App’s)
for smartphones will be developed
to monitor these water quality pa-
rameters. This EC-funded project
(3 years) to establish a Citizens’
Observatory for Coast and Ocean
Optical Monitoring, is carried out
by a consortium from academia,
technology centres, industry and
end-user organisations based in
fi ve EU countries.
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Citizens participate in Citizens participate in 
collecting oceanographic collecting oceanographic 

datadata

Marcel Wernand, Physical Oceanography
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The surface water temperature 
of the Baltic has increased by
2°C since the Little Ice Age. The
spreading of oxygen free bottom
waters in the Baltic may be a sce-
nario of future climate warming.
Climate change has a strong im-
pact on ecosystem health, par-
ticularly in marginal seas such as
the Baltic, for example causing
the spreading of oxygen-free ar-
eas, the so-called dead zones. An
integrated study of the sedimen-
tary record (past 1,000 years) by
NIOZ, German and Scandinavian
scientists provided new insights
into the functioning of the Baltic
Sea ecosystem under natural and
human-infl uenced climatic chang-
es. Between the Little Ice Age (AD
1550-1850) and the Modern Warm 
Period the surface water tempera-
tures, reconstructed using TEX86 as
a molecular ‘palaeo-thermometer’,
increased by ~2°C. Simultaneously, 
the anoxic areas in the Baltic Sea
began to expand signifi cantly as 
evident from the accumulation of
laminated sediments. These results
provide evidence that changes in
surface temperature strongly in-
fl uence deep water oxygenation,
and highlight the risk of a contin-
ued spreading of anoxic areas dur-
ing climate warming in the future.

Climate warming limits Climate warming limits 
oxygen supply to Baltic oxygen supply to Baltic 

bottom watersbottom waters

Jaap Sinninghe Damsté, 

Marine Organic Biogeochemistry

jaap.damste@nioz.nl



17171171717171771717171717171717177171717177171711171717177171171711777177

The nano-wiring of sediments by
chains of bacteria may speed up
chemical reactions and provides
new views on the biogeochemical
functioning of bacterial communi-
ties and sediments.
In 2010, laboratory experiments by
Danish researchers revealed that
fi lamentous bacteria are capable
of transferring electrons over cen-
timeter-scale distances in marine
sediments. By generating electrical
currents, these intriguing bacteria
make marine sediments operate as
a natural battery. In 2012, we have
demonstrated that this remark-
able phenomenon not only occurs
in the lab, but also in natural sedi-
ments. In Dutch coastal waters,
we have discovered various habi-
tats where long-distance electron
transport occurs, such as subtidal
sediments, salt marshes and sea-
sonally hypoxic basins. Our results
show that the process strongly im-
pacts the sedimentary oxygen up-
take and sulphur cycling at these
sites, showing that long-distance
electron transport could have pro-
found implications for the mineral
cycling and ecosystem functioning
of the seafl oor. On the applied
side, this process may potentially
lead to novel bio-electrical applica-
tions, such as improved electricity
generation in microbial fuel cells,
or even to new conductor materi-
als applied in bio-electronics.
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Marine sediments operate Marine sediments operate 
as natural batteriesas natural batteries

Filip Meysman, Ecosystem Studies

fi lip.meysman@nioz.nl
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NIOZ’ fl ag ship RV Pelagia with 
crew and technicians supported a 
research project between Germa-
ny and Saudi Arabia on the geo-
logy and biology of the Red Sea.
In April and May RV Pelagia sailed 
to the Red Sea for a 63-days charter 
within the framework of the “Jed-
dah Transect Project”, a scientifi c 
collaboration between GEOMAR
(Kiel, Germany) and the King Ab-
dulaziz University (Jeddah, Saudi 
Arabia). Four projects participat-
ed in two multidisciplinary cruise
legs. The fi rst leg concentrated 
on the geology, microbiology and 
geophysics of the central Red Sea 
Rift zone, whereas the second leg 
focused mainly on biology. Aided 
by GEOMAR’s submarine JAGO, 
special attention was given to 
food web structures, corals and 
macro algae. Between the cruise
legs in Jeddah harbour, a two-day 
VIP event was organized on board
RV Pelagia, attended by GEOMAR 
director P. Herzig and the presi-
dent of the Helmholz Association
J. Mlynek. On that occasion, many 
locals visited the ship and the Pela-
gia crew was in turn invited to the 
gala dinner that celebrated the 
end of the project.

Pelagia supportsPelagia supports
international Red international Red 

Sea projectSea project

Erica Koning, Marine Research Facilities

erica.koning@nioz.nl
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A 17,500 km long sampling tran-
sect in the West Atlantic reveals a
wealth of information on the bio-
availability of trace nutrients and
their sources.
Each organism needs six trace
elements for growth: iron, zinc,
manganese, cobalt, nickel and
copper. In the open oceans these
trace metals occur in extremely
low abundances. Plankton ecosys-
tems in large parts of the oceans
likely are limited by the availabil-
ity of one of these bio-essential
trace nutrients. The NIOZ is at
the forefront of the international
GEOTRACES program to discover
and map for the fi rst time the 
large scale distribution of these
trace metals. Engineers of NIOZ
designed a revolutionary new tita-
nium sampling system with 24 sam-
plers of ultraclean PVDF plastic.
The longest-ever (17500 km) full-
depth (4-6 km) open ocean vertical
section was sampled in the West 
Atlantic Ocean from Iceland to the
Falklands. The resulting database
is unprecedented with more than
1300 data values for each of many
trace metal elements. Iron has
multiple sources like dust from the
Sahara, hydrothermal vents, min-
eralization in oxygen minimum
zones, and the Amazon River. Zinc
shows close covariance with major
nutrient silicon.
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On a voyage of discovery: On a voyage of discovery: 
unravelling the role of trace metals unravelling the role of trace metals 

in the biological cyclein the biological cycle

Micha Rijkenberg, 

Biological Oceanography

micha.rijkenberg@nioz.nl
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Oscillating currents in Whittard 
Canyon were demonstrated to re-
sult in net up-slope transport of 
suspended particulate matter. This 
observation urges for a more di-
versifi ed view on sediment trans-
port in submarine canyons.
Submarine canyons are common-
ly viewed as conduits for merely 
down-slope transport of particles
from the shelf to the deep sea. 
This view is challenged by observa-
tions made with bottom landers in 
Whittard Canyon, a large branch-
ing submarine canyon system in-
cised in the shelf edge and slope
of the northern Bay of Biscay. In 
its upper reaches, oscillating tidal 
currents with peak velocities in 
excess of 50 cm s-1 transport sus-
pended particulate matter alter-
nately up- and down-slope, with
a conspicuous up-slope tendency. 
The up-slope transport is counter-
acted, however, by intermittent 
down-slope mass transport as sedi-
ment gravity fl ows, the submarine 
equivalent of avalanches. These 
gravity fl ows periodically fuel 
deep-sea benthic ecosystems with
relatively fresh food. The study of 
Whittard Canyon was carried out
in the framework of the Europe-
an integrated HERMIONE project
(2009-2012), in which 50 research
institutes participated.

Henko de Stigter, Marine Geology

henko.de.stigter@nioz.nl

Internal tides drive Internal tides drive 
up-slope sediment up-slope sediment 

transporttransport
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Bottom landers deployed near
cold water coral communities
on the North Carolina continen-
tal slope revealed extreme fl uc-
tuations in water temperature,
brought about by the meandering
of the Gulf Stream. Fluctuations
between 5 and 15°C in a matter of
days, stretch the known tolerance
limits of these iconic deep sea or-
ganisms.
Reef-building ‘cold-water corals’
are mostly found in pitch-dark wa-
ters at intermediate and high lati-
tudes where the water tempera-
ture usually is below 10°C. Thanks
to revolutionary advances in deep-
sea observation technology, it has
become apparent that these corals
have a worldwide distribution and
equal tropical coral reef systems in
species richness. The most prolifi c
growth of cold-water corals cur-
rently known is on the continental
slope west of Ireland. Here the ac-
cumulated skeletal debris of corals
together with accompanying fau-
na has resulted in the formation of
giant carbonate mounds of up to
several hundred metres high. Vig-
orous bottom currents and a high
availability of food particles de-
rived from the surface waters ap-
pear the key factors determining
the success of these corals in this
part of the ocean.
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Cold-water corals tolerate Cold-water corals tolerate 
extreme temperature extreme temperature 

fl uctuationsfl uctuations

Furu Mienis, Marine Geology
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Over the past 150 million years,
the Earth has frequently expe-
rienced a much warmer climate 
than today. New techniques de-
veloped at NIOZ enable an accu-
rate reconstruction of paleocli-
mate temperatures.
The technique used to reconstruct
ancient temperatures is based
on the chemical structure of fos-
sil bacterial membrane lipids and 
is therefore called ‘molecular
palaeothermometry’. It has been 
applied to a 1000 m long ocean 
sediment core from East Antarc-
tica to reconstruct Antarctic tem-
peratures during the Eocene (ca.
55 – 48 million years ago), a warm 
period with atmospheric carbon
dioxide levels four to fi ve times 
higher than at present. Molecular
palaeothermometry revealed sum-
mer temperatures of over 25°C 
and extremely mild winters. This 
scenario is well in line with the 
pollen and spore analyses by re-
searchers from the Universities of 
Utrecht and Frankfurt, which sug-
gest that the prevailing climate
supported growth of subtropical
forests along the Antarctic coast-
line. Similarly it was demonstrat-
ed, in collaboration with research-
ers from the University of Oxford,
that the Southern Ocean experi-
enced subtropical temperatures
around 140 million years ago.

Subtropical conditions forSubtropical conditions for
Antarctic coast and Southern Ocean Antarctic coast and Southern Ocean 

in ancient greenhouse worldin ancient greenhouse world
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Acidifi cation of the Arctic Ocean
promotes a shift towards smaller
microalgae. This change may re-
duce the effi ciency of the biologi-
cal pump.
Approximately half of the CO2

released by the burning of fos-
sil fuel is absorbed by the oceans.
The resulting acidifi cation of the
ocean may strongly impact the
community composition of micro-
algae which form the basis of the
ocean food web. The Arctic Ocean
is particularly sensitive to acidifi ca-
tion due to the high solubility of
CO2 and low carbonate saturation 
state of its cold surface waters. In
Kongsfjorden (Spitsbergen), we
studied the consequences of ocean
acidifi cation on the natural Arctic
community of algae and microor-
ganisms. Large enclosures were
manipulated by imposing a range 
of CO2 pressures and the commu-
nity composition was monitored
for a period of one month. Partic-
ularly, the growth of algae smaller
than three micrometer in diam-
eter was stimulated at higher CO2

levels. These small algae are inten-
sively grazed and appeared prone
to viral lysis, which dramatically af-
fect the structure and functioning
of the Arctic food web, and reduc-
es the biological draw-down of at-
mospheric CO2 into deeper waters.
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The Netherlands Organization
for Scientifi c Research (NWO) 
launched a joint research program 
with the British Antarctic Survey. 
Two out of fi ve projects are super-
vised by NIOZ scientists.
West Antarctica is rapidly warm-
ing. Glaciers melt faster causing
extra sea-level rise, a concern for 
The Netherlands. Some once per-
manent ice fi elds at sea have dis-
appeared and there is less annual
winter sea ice. The frozen paradise
still is a habitat for microscopic 
algae in the sea, krill, penguins,
whales and for top predators like 
the leopard seal and orca. Yet, 
warming seawater, less ice, more 
meltwater, affect the algae that 
are the base of the foodweb. NWO 
has launched a joint program with 
the British Antarctic Survey (BAS).
Joint enthusiasm of BAS, NWO 
and NIOZ was pivotal for the ini-
tiative and for the design, realiza-
tion and names of the new Dirck
Gerritsz Laboratory and its four
mobile laboratories Annunciation,
Faith (Geloof), Hope (Hoop), and 
Love (Liefde). Two of the fi ve pro-
jects are by NIOZ scientists. Johann
Bown, Patrick Laan and Hein de 
Baar measure dissolved iron in the 
sea, because iron is essential for
growth of the algae. Tristan Biggs 
and Corina Brussaard study the 
foodweb interactions between
the algae, viruses and microzoo-
plankton.

Cold fusion in AntarcticaCold fusion in Antarctica Without a trace….

Hein de Baar, Biological Oceanography

hein.de.baar@nioz.nl
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The mobile Dirck Gerritsz Labora-
tory has been set up at Rothera
station to accommodate Dutch
polar research. Dedicated gear has
been developed by NIOZ work-
shops to complement the Antarc-
tic research facilities.
Two Antarctic research projects
by NIOZ focus on the nutrition
and growth of microorganisms,
requiring ultraclean procedures
for sampling this pristine habitat.
NIOZ’ workshops have construct-
ed equipment to support these
studies. For collecting water sam-
ples down to a maximum depth of
650 m, a battery powered winch
was designed to be operated from
a Zodiac. It is made of titanium
and furnished with a Kevlar cable.
The actual sampling is done with
a scaled-down version of the ul-
traclean NIOZ PRISTINE watersam-
pler. This fi ve liter sampler can be
clamped to the cable and closed
with a messenger weight running 
down the cable. This combination
of proven techniques with a newly
developed hydraulically actuated
valve resulted in a highly reliable
sampling device even under polar
conditions. The choice of materials
warrants ultra-clean procedures
with a minimal risk of contaminat-
ing water samples for trace metal
analyses.

©
C

o
ri

n
a 

B
ru

ss
aa

rd
 N

IO
Z 

TX

Without a trace….Without a trace….

Marck Smit, Marine Technology
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The past may help to gain insight into climate 
changes in the present. This is one of the primary 
aims of biogeology. Dr Gert-Jan Reichart, head of 
the department of Marine Geology since Septem-
ber 2012, believes that NIOZ can make a signifi -
cant contribution to climate research. ‘We have
the expertise and good facilities. Our workshops 
can build all sorts of equipment and we have our 
own fl eet of research vessels. This is the power of 
NIOZ, top-notch’. 
 Single-celled organisms building calcareous 
skeletons, similar to mussels and oysters, abound 
in the oceans; these might well hold the key to 
understanding climate change. Their calcareous 
skeletons have been preserved in the sediment on 
the sea fl oor ever since these organisms existed. 
Analysis of their remains, retrieved from sediment 
layers, may provide clues about the history of our 
climate. ‘The calcareous skeleton is formed by 

calcium, oxygen and carbon. Their stable isotope 
composition varies depending on the circum-
stances under which the skeletons were formed. 
By measuring the stable isotopes we may fi nd
answers to questions such as what was the climate
like when the organisms lived and what was the 
salinity of the sea water? Combining all data on 
past climate conditions may help to explain what 
is presently happening to our climate.’

‘Crucial knowledge’, says Reichart. ‘The 
current rise in global temperature is worrying, but 
it may turn out a lot worse than we think now. 
The rise is likely to be slowed down by the gradual
melting of the ice caps. But we don’t know how 
long this is going to continue. We know a lot, but 
not everything.’ 

Starting off as a welder, Reichart switched 
to working as a scientist for Utrecht University and 
the Alfred Wegener Institute in Germany. At NIOZ, 

he is involved in attracting new, and supervising 
extant staff. ‘I’ve more time to do research now. 
At university, one is also involved in teaching. I like 
doing the chemical analyses myself, and I want to 
see all data for interpretation. I am really on the
ball, which I have to be, I think.’ 

Gert-Jan Reichart

Climate Research Using Climate Research Using 
the Pastthe Past
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mimim neneneraallll shhshhororortataagegeges.s.s. TTTogogogetetheheer,r tthehesese ccrereatatee fefertrtililee
sosooos ilili . I II imimagaginine e thht atatt tttthhihisss wowoworkrkks s inin aaboboutut tthehe ssamame e 
waway y inin tthehe ooceceanan.’.’ 

SStutuutut’s’s rreseseaearcrchh prprojojecect t ststararteted d inin OOctcto-o-
beber r 20201212 aandnd wwilili ll cocontntininueue fforor fifivvee yeyearars.s. DDeveviciceses  
foforr cocollllecectitingng ddeseserert t dudustst ffroromm ththee atatmomospspheherere 
anandd frfromom tthehe sseaeawawateter r hahaveve bbeeeen n momoororedd ttoo ththee
seseababeded iinn ththee AtAtlalantnticic OOcecec anan oonn fifi vevve sssitiitesesees bbettete weweweenenen 

AfAfAfriricaca aand ttthehe CCCCararaa ibibbebebeananan. DaDaDatatataa ffffrororoommmm thththththesesseseseeeee dedededeevivvvvicecececec ss
ininn cccomomombibibinananatititionononn wwwitititthhh sasasateteteelllllll ititite e ee imimimimagagagagesesees wwwwililiii l bebebebebe uusedd
tototototo rrrreceececororrororo ddddd vavvaavariiriririababbababiliili itity yy iiniin dddddususust tt t trtrtrananaanspspsporrorort tt anananddd seseettttlilingng  
thththroroouguggughohohoututut ttthehhe yyeaear.r. 

IInn adaddidititionon tto o ththe e prprojojecect t leleadaderer,, a a tetechch-
ninicicianan,, twtwoo PhPhD D ststududenentsts aandndd aa pposstdtdocococ,, eaeachch 
cocontntriribubutitingngg ttheheirr oownwn eexpxpx erertitisese,, arare e ininvovolvlveded inn 
ththisis pprorojejectct. AsAss aa ggeoeolologigistst,, StStuuuut t isis aalslsoo ininteterereststedede  
inin tthehe hhisistotoryry ooff ththee dedesesertrt ddusust:t: ‘‘1010,0,00000 yyeaearsrs 
agago,o, tthehe SSahaharara a wawas s a a a sasavavannnnahah wwitithh trtreeees.s. BButut 
duduriringng tthehe llasast t icice e agage e 2020,0,00000 yyeaearsrs aagogoo, , ththt ee arareaea  
wawas s evevenen mmorore e babarrrrenen tthahan n itit iis s totodadaayy, aandndd llotots s ofof 
dedesesertrt ddusust t enendededdd upup iinn ththe e ococeaean.n. TThehe llayayerers s ofoff 
sesedidimementnt tthahat t acaccucumumuulalateted d onon tthehe ooceceanan flfloooror iiinnnnn
ththee cocoururuu sese oof f hihiststororory y ththhususs rrrepepepreresesentnt aa kkinind d ofoff cclii--
mamatete aarcrchihiveve... InIn sseddimmenene t t t cococorerereees s s rerereeetrtrrieieevevev ddd frfromom tthehe  
seseeababeded,, wewe ccana  tryry to ininteterprpreret t ththhesese ee lalaayeyersrs.. ThThisis iiss
ininteterereststiningg bebecacaususee wewe mmayay vverery y wewellll kknonow w whwhenen 
ththee icice e agageses ooccccururrered d bubut t wewe sstitillll kknonow w veveryryy llitittltlleee
abababououut t t ththe e clclimimatate e ofof AAfrfricica a atat tthehe ttimime’e’..

Jan-Berend Stuut
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ThThe e mmemergrgr erer oof ff NINININN OZOZZOZ oooonn TeTexexexexeexell anaananananndddd thhhhheeee Ceeentntnntrere foro  
EsEstutuararinine e anannnnndddd MaMaMaM ririr neneee EEEcocoololoolll gygygyygy ((CCECECEEEECC MEMEMEMEMM )))) inininnn YYYYerererersesesesekek  
onon 1 JJJananuauaryy 2220101010122 consnssssollooo ididdidaatataa edededd tthhehee pposositionnnn ofofofoff tttthehehh  
twtwtwo ooo momomm stsst iimmpmppporororoortant Dututchchchcch iinsnstitituutetees s s ininn tttttheheheheh fifififi eldldld ooff f
cocoasasasastatatatalll anana dd seseaaa rerereses arch. WWeWeWeWell over r a a yeyeyey arra aaftftttfterererere ttttttthheheheh  
acactutualalall mmmmerere geg r,, tthehe participaaantntntnts s aree sasatitisfisfisfieed.d.d PPPProrororof.f.ff  
Peteter rr HeHermann,, diddddirerector of thhheeee YeYeYeYeY rsrsrsekekkekeeee didididivivivivisiisss ononnnn 
saaysys::: ‘O‘O‘ f f ff cococooouruururrsesesese aadaptp ining too aan n exexexxisistitingngng ooorgrgrggananananiiziziza-a-
titititionononon andnd tttooo o o iti s procedurru eses aaandndndnd ccccusustotomms ccanan bbe e didif-f-
fi fi fificucuc ltt aat timemeees,s  butut oveerarallll iittt wawawas s s OKOK. CoCollabborrooo atatioionnn
wiwithth Texe el haaasasaas many y pooosisisiisiss ttittiveveev aaaaspspspspecececectstssts’.’  

OOOOOneneneneee ooof f thhee fi firsstttt prprpproojojecectsts wwhehehh rereere ssssciciccic ene tiissttss 
frfrfrfromomomomm TTTTTTexexe elel aandnd YYererseekekekeke aaaare wworo king ttogoggetetetete heheh r r 
ininvovolvvesse rrreseseseaeeaearcrcrcr hh intotoo ttttheh  connseseququene ces ofofofof oxxyygeg nn
dedeeeded plplplplplpleetetetetetioiioionnn onon bbbbenenee tht iccic llllifii e inn ttheh fforro mmer GGrrreeveeveellini -
gen esstutuararry y inin ZZZZeee lal nnndndndnd.. Sincncee NINIOZOZO  and YYYYeeerersesekke 
have mmmmerererggeeg d,d, ppphyhyh siciciciciststtsts annd ththe e llanderr ggggrroroupupp ffroroomm
TeTexexeexellll ararreee ala soso iinnvnvolo veeed.d.d.dd. UUUUsing their mmmeeasusuurringg dde-e-

vviviiviviccccceceeeecc s,s, wwwweeee cacacannnnnnnnn aacacacachihiieveve ee mmomorererere tttthahah nn wew  couoouldld oooonnnn ouououo r r
ooowowwwwwown.n. 

TTTTTTTTTTTTTThhhhhhhheheheehhheeehhheh aaavavaaavaililababilitty yy yy ofofoffofoff ddddeeveve icici eseses tthah t are devel-
oooopopopo eeded iiiinnnnnnnnnn tttthhhththhtt eeeeeee TeTeTeTTeeexexexeexxx ll wowowowoworkrkkkkshshshs opoopop iiss a grgrreaeatt advantage 
ooooffofooo tttttthehehehehe mmmmmmmmmmmmmmeeererere gegeg r,r sssssayayayyyayaaaayyssss HHeeHeHermrmmmananaa . ‘WWe e ususeded ttoo bububuyyy ththhee
stsstststststanannnnndadaaaaaaarrrrddrdrdr eeequququippmmmemeeemm ntnttt;;;; nononoww www w wew  have sommememeththththinininingggg
unununu iqiqiqqqquueueeeeeeuuu . AAnAnddd d wwewweeee’v’v’vv’ e sosooomemetththhthinini gg too oofffff ererr aaaassss wewwelllll..
EqEqEquiuuiiippmpmmmmmppmene t t ththtt atatattt wwee ususe e fofor r memmeeeasasururu inng g mumudfldflat 
fofooformrmrmrmaaattttaa ioioii nnn inn ZZZeeeeeeee lalalandnddn ccana aalslssooo bebebeb uuusessedd foforr rereseseararchchhh  
ininnntotototo ssuuububu sisidedencncee inii ttttheheheheh WWWadadaddedenn SSeSeSeea’.

DDDesesesspipipip tetee aalllll tthehehehh ppppososososoo itititi ivviveee eeexexpepeperiiriieneneneenncccec s,s, HHHHeerererererer---
mamann alalsosoo hhasass hhisis wworororririeses, essssee pppepeepep ccic alallylyy abob ututtuttut ttttthehehehehee
fufututut rereer ooof fufundndamamenenee tatal rereseseearrrara chchhcchcc . ‘W‘W‘WWeeeee hahahahavvevee tto o oo seseseseizizizizeeee
evevevverere y y y opppoportrtununitityy toto surviv vee.. WWeWee hhavavvavvee e totoo jjoioioio nnnn
fofof rcrcesess ttto o sesecucuree oourur ppososititioionn wiwiw ththinin tthehee ToToopspspspsecececec-
totottorerennn.. AnA dd itit’s’s iincn rereasa inglglyy imimpoportrtananttt ththt atattt wwwweee
jojoinin innn wiwiw ththht rregegioionan ll prprp ojojecectst . WeWWe’vve ee tatakekeennnn upupupupup ttthehehe 
rorolele oof f scieientntifiificc aadvdvisisorors ss onono tthehee dddeeee pepepeniniingngngg oooof f ff ththe e

riivevever r ScScheheeehelddldde,e, aaanndndddnd we’ree alsso o inininnnvovovovovoovoovovoooolvlvlvlvlvlvlvllvvlvlvvvllvvvvvvvvedededededed iiinnnn prprprprojojoo ecececectstststss 
ininnn tttthehee GGGGreerevevev lingngeeeenne  estuary aandnndddddddd OOOOOOOOOOOOOOOOosososososososossstetetetet rsrsrsrsrssschchchchhelelelelellldededddded . . . AtAtAtAAt 
ththtt ee sasasaamemememme tttimimime,ee,e,e wwwee e mumust guauardrdrdrdrdrdd tttttthehehehehehehe iiiintntntntn erereee nananananatitititiononononalalal 
rererelellevaavancncn eee ofoffoff ooourururu wwwwwwoorororoo k,kk, ttoo eenennnnnennsssususussurere ooooouruururur ppppppararararaaarrtittttit ciciciicicippapapaapppatit onon 
inininn EEEEuruuru opopeaeaeaannnn prprprojojojojo ecce tstststss.. WeWeWW ddddoononon’t’tt’t wwwwwwananannanana tttttt totototototo bbbbbbeeee seseseeses enenen 
asas ssomommmee smsmalallll,l,ll rregeggegge ioionaaaallllll ininnii ststs ittututttttteeeee eieieieee thththththherererereeee ,,,,, oroororororoooororr eeeeeeeeevveveev nnnn
wow rsrse,ee, aas s a a kikind offfff coococococc nsnsuulululltatatatt ncncnn y’y’’’. . LaLaaaaaugugugugguggguggghihihihhhh ngngngngg,, hehee  
ada ds, ‘wwe’e’rereree ttoo expennnsiisissss veveee fffforroor tttthahaaatt’t’’’’’t ...

AAAAllll tthihihisss afafaffectcts s HHeHeeermmr anannna ’s’s’s’s oooownwnwnwnn aaaaaactctctctctctctctctivivivivivitititititi ieieieieieeees;s;s;s;ss;s;;;;;; 
apapapapapappparararararartt tt t tt frfrfrf ommmmmomo bbbbeingg aaaa ddddivvisisisisioionn maamm nnanaagegegger,r,r, hhhheeeee isisisisisisis aaaallslslllslsoooo oo
aaaa prprprprofofofo esessssssosoososos rrr r ananaa dddd thththhththhheee e heh adadaddad of f ththee e deded pappapap rtrrtmemememenntntntnttnt ooooff fff ff
SpSpSpS atatattiaiaiaiallll EcEcEcEcolololoo ogogogggogogo y.y.y.y.y.y. ‘I’m momomomomooorerer ooften oooooonnnn ththththeeee gogoo aaaandndndn II 
hah ve ttto o o atatatattetetetendndddddndn mmmmmmmeeeeeeeeeee titt ngggs s ss moomm rere freequququuuuuq eneenee tltly.y.y IIt’tt’t’t s sss atatattaa  
thtt ee exexxpepensnsnssee e ofofofof oooothhhttherereee tttassaa ks, buububb t t t t tht atatttattt’s’s’ssss tttttheheheehee wwwayay iiiitt
is. HoHHH wewevevevever,r,r,r, IIII ddddoooo wawwawaantntnnn ttoo oo ststststtayayyayay iiiiinvnvnvnvvvnvnvololoo veved d innn ssssciciic enenee tititifi fifi c cc
reeresesearrchchchh.... ThThThThatatata ’s’s’s mmmmy y y y bbababasisisss c motitivavatitionon aandnddnddd III dddddonnoono ’t’t’  
wawaaantntntt tttto o o o bebebeb cococomememe eeesttstrararangngngnngngededdddededd ffffffrrrorororr mm itit.’

Peter Herman
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At depths of 300 to 800 metres below the ocean 
surface, reefs can be found that have been formed
by cold-water corals. To the best of knowledge, 
the highest coral reef densities are found off the 
coasts of Ireland and Norway, but reefs have also 
been observed in the Bay of Biscay, the Mediter-
ranean Sea and along the west coast of Africa. As 
sunlight does not penetrate to depths where these
corals live, they cannot produce food themselves. 
Awareness of their vulnerability has led to meas-
ures directed at their conservation, says Dick van 
Oevelen from the department of Ecosystem Stud-
ies at NIOZ.
 Van Oevelen talks passionately about his 
research that involves collaboration with scien-
tists from various disciplines. As an ecologist, he 
shares his interest in the secrets of the cold-water 
corals with geologists. ‘These organisms are very
special. They feed on dead algae that sink to the

seabed, using tentacles to gather their food. An-
other interesting aspect of the coral reefs is that 
they abound with other life forms. It is the corals 
that mainly build the reef, but they are part of 
a diverse community of soft corals, sponges and 
worms, each with their specifi c role in maintain-
ing the reef. Some worms, for example, produce 
parchment-like tubes, which are subsequently 
enveloped by a calcareous layer produced by the 
corals. This form of collaboration contributes to 
the strength of the reef.’ 
 Some carbonate mounds formed by cold-
water corals are as old as 2.5 million years. Under-
water robots and other modern - and expensive 
- equipment enabled scientists during the last 
two decades to study the reefs in more detail. We 
have learnt a lot over the past years, but many
questions still remain unanswered. It is not clear 
yet, for example, how many cold-water reefs exist 

worldwide. ‘We don’t know how many reefs have 
disappeared either, but probably a lot. Trawling 
by fi shermen has about the same effect on reefs 
as clearcutting has on a forest: everything is taken 
down. A dead reef can recover but that may take 
decades due to the very slow growth of the corals 
in the cold environment where they live. Much of 
the reef in the Bay of Biscay has probably disap-
peared. What is left, is found in areas inaccessible 
to trawlers. That is telling in itself.’
 However, there is still some hope. ‘Trawl-
ing is no longer allowed in areas with reefs. Re-
strictions have also been imposed on the oil indus-
tries. Companies are obliged to do research before 
they can start working in a particular area. In this 
way, cold-water corals may force us to revise our 
views on the deep sea.’

Dick van Oevelen

Cold-Water Corals: Cold-Water Corals: 
Unique and VulnerableUnique and Vulnerable
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ThThThThe e ee ovovvvo ererereralalll bubub dgdgdd etetee ffforororr 22220101010112222 amamamamouououounttntnttededdededed tttto o ooo o 3131313131.8.8888 MMMMM€€€€€..
NWNWNWNWOO O O cocoontntntntriririribubububuteteeetteddddd bybybyby 1114.4.44 6 6 MMMM€€€€ aaass ss ststststruruructctctturururalalaa fffunununnd-dd-d
ininini gggg anandd bybybyby 1111.9.99 MMMM€€€€ aaaaass s aaaaa onononoone-e-ee ofoffo f f f susususubsbsbssidididyy.y.y AAAAdddddddddititititioioionanallll
fufufundndininngg,, tttototaalinngggg 11111.1.1.1.1 MMM€€,, wawawaw s sss rerererececececeivivvedededed ttthrhrououghgh 
nanananatititionono alalal (((3.3.3.3 777 MMMM€€€)))) anandddd inininininteteteteternrnrnatata ioioonaanaalll (7(7.4.44.4 MMMM€€€€))) prprpp o-o-o-
jejejejectctctct aacqcqquiuiisisisi itititionononss.ss. CCChahahartrterererininng gg RVRVRV PPPPelelelelagagaagiiaia tttoo thhththiiririrddd
papapartiees yiyieleldeded d d aa neneett t reerevevev nununn eee ofof 11.5.55 MMM€€.. MiM scele -
lalaaneneouuous s anandd adad hhococ fufundndinini g,g,gg mmosostltly y rererelalatet dddd tot tttheh  
memergrgerer wwwitithhh NINIOOOO-C-CEMEME,E, aamomounu tet d to 22.77 MMM€€.. A AA
dedeetatailileded bbududgeget t ovovererviviewew iis s prpresesene tetedd on-linne ee atataa  
www.nioz.nl/annual-report-2012

PPPPerrssooonnnneeell
PePePeP r rr 3131 DDeccemembeer,r NNIOIOZ ZZ ememempllp oyyyedd 33353535 ssstatataffffff, 
equiuivavavaalelentnnt to 313118.8.5 5 ftftte’ee s.s TTThe inttn erernan tiono ala pproofi fi lelee 
ofofo NNNNIOIOOOZ Z ZZ issis uundndererscscccororo ededed bbby yy ththe e susubsbsbstataantntiaiaall nunun mbmberer  
ofofo eeeempmppplolololoyeyeyeyeesese ffffroror mmm ououououtststsidide e ththe e e NeNeeethththererlalaandndndnds:s:s 8899
frfromommm ooooveveveerr rr 20202020 ddddififfffefefef rererentntntnt nnnnatatatioionanaliliitititieseseses... ThThThTheeee rerererelalalatititiveveveve 
didiid stststririibububub titit onononon ooovever r r vavavaaririririouououous s ss ststtstafafafa f f f f cacacatetetegogogoriririeseseses ((((sesesesee e ee thththeeee
pipie e e didid agagagrarar m)m))m hhasas bbbeeeeenn fafafairirlyly ccononststtanananant t ovoverer tthehe 
pap stst yyeaearsrs. AdAdmim nin sstrt atatioon,n, SShip CrCrewews s and TeT chc -
nicall ststafaff f acaccoounteed fofor appproximimately 3030%% ofof 
thee poopup latit on, whwhilile e scscieientntifiificc sstataffff,, ininclclududiningg
tet nunurerer dd scscieientntisiststs,, PhPhDsDss,, popoststdododocscscc ttttenenene urrededd aandnd 
nonoon-n-teteenunurerereeeddddd lalaabobobb rarararatotoryrryy tttecechnhnhnniciciciaiaaansnsnsns,, acacaccococoounununteeetedddddd fofoforr
rororoouguggughlhlhlhly y yy 7070707 %.%.%.%. FFFForororoo mmmmororooreeee ininininininfofofofof rmrmrmrmatatatatioioioonnnn (i(i(i( nnnn DuDuDuDutctctctch)h)))h)h) ssssseeeeeee  
www.nioz.nl/annual-report-2012
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NINININ OZOZOZOZOZ ssscicicienenenenentititititiststststss s hahahhah veveve aautututhohohohhorerereredddd 2525255555 pepepepeererere rrreveve ieieieweweedddd
pupupuppup blblbbblicicicatatatttatioionsns, tetenn ofof wwwwwhihihih chchchch iiiiinnn jojojojoururururnanaalsls wwwwititthhhh anana  
imimmmmpapapapp ctctctt fffacaccctotoootor r r ovovovovoverereree ttttenenenen... EiEiE ghghgghghttt PhPhPhD’D’ss sususus ccccccc esessese sfsfsffulluluullylylylly 
dededeeefefefeefendndndndndedededededed tttthhheheh irr ttthehehesisisisssss ananaand d d dd rerererececeececeiivivivi ededed ttttheheheheheiririrrir dddococococtotototot r-rr-rr

tatatatatate;e;e;e;e; ttthrhrhh eeeeeee aaaatttt ththththee ee UnUnUnUnUnivivvvveerere sisiss tytytyyty ooof fff f GrGrGrGronononninininingegeggen,n,n, oooooonenenenene aaaaat tttt 
VUVUVVU UUUUninininiveveveersrsrsrsr ittitttyyyyy AmAmAmAA ststs ererdadad m,m,m aaandndn ffffououoo rr r atatatat UUUUUttrtrtrececechththt 
UnUnUnUUnivivivivivererererersisisiisitytytytyty.. MoMoMoMorererereovovoo eree ,, aaaa cococ mpmpmpm leleleeetetetetete bbbooook,k,kkk ssixixxx cconono -
trtrribibbutuutinng g boboookoko cchahh ptptttererere sss s asasas wwwelelelllll asasa 6688 nonnon-reefefferereeded  
pupublblicicata ioionsnsns aaandndddd ttenen NNNIOIOOOOZZZZ rererer popopoportrtrtts hahaveve bbeeeennn
wrwrwrwrwrititititttetet n.nn MMororee thththanan 2280808 oooraralsllsls aaaandndddnd 1120022020 pposostersrs hhavaavvee
bebbeenenen ppreresesentntededed aaaaatt ttt sysysyyymppmpososssiaia oooorrr wowoow rkrkr shshopo s ananana ddd thththhe eee
weweweweekeke lyly    NINIOZOZ ccolollooququqq iuuummm seseseseerirriir esesses cccovooovereree edd cclooseee too
4040 llecectutureres.s. OOveverr 5005 ppubublicc ououtrt eaeachch aactctivivititieies s susuchhch 
ass pubublilic c leectctcturrresse ,,, radidididio/oo/o teteeelelelelevivivv sisss onono ooor rr nenennewswspapapapepepeper rrr 
inntetervrvieiewws wwerrrreeee ororororgagagaganinininiseseseseddd byyyy iiiindnddndivvididididuauaual l scieientntisi tstt .
FoFoFoFor rr a deed tataililede oovevvvervvrvieieeew www ofofofof NNIOOOIOZZ ZZ ouooo tptptptputututut aandnd ooututuut-
reeeeacacaach,hh  seee www.nioz.nl/annual-report-2012

Marine Research Facilities (MRF)
The NIOZ research vessel Pelagia sailed for 223 
operational days in ten cruises, three of which 
as charter cruises with third parties,  and seven 
within the National Programme for Sea Research 
(ZKO: Zee- en Kustonderzoek), EU/ESF or NIOZ 
programmes. RV Luctor sailed for 147 days in fi ve 
research projects, mainly on the river Schelde, 
Oosterschelde and Grevelingen. RV Navicula sailed 
for 170 days in ten research projects, fi ve student 
courses, and a charter cruise along the North Sea 
coast for IMARES. More information on NIOZ’ re-
search vessels and cruises can be found at 
www.nioz.nl/cruises

RVRVV PPPelelelagagagiaa
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The mission of NIOZ is to gain and communicate scientifi c knowledge on seas and oceans for a better 
understanding and sustainable use of our planet, to manage the national facilities for sea research and to 

support research and education in the Netherlands and in Europe.

NIOZ Royal Netherlands Institute for Sea 
Research, situated on Texel and in Yerseke, 
is an institute of the Netherlands Organisa-
tion for Scientifi c Research (NWO).

www.nioz.nl

NIOZ Texel
Visiting address:
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1797 SZ ’t Horntje, Texel

Postal address:
P.O. Box 59
1790 AB Den Burg, Texel
The Netherlands
Telephone: +31(0)222 - 369300
Fax: +31(0)222 - 319674
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Visiting address:
Korringaweg 7
4401 NT Yerseke
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P.O. Box 140
4400 AC  Yerseke
The Netherlands
Telephone: +31(0)113 - 577417
Fax: +31(0)113 - 573616
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The annual report can be ordered free of 
charge, by preference on an exchange base, 
from the library of NIOZ Royal Netherlands 
Institute for Sea Research. It is also available 
at the NIOZ website www.nioz.nl/annual-
report-2012
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