ML ULL REPORT 2012

ROYAL NETHERLANDS INSTITUTE FOR SER RESEARCH



DEELTA INTERTIDAL GOASTAL

PM?E ° RVluclor NGE10 RV Navicula PAGE 14

\‘ ) &
N ,/\H




Withlinterviews
@ma@@@a@

RV Pelagia POLAR
OPEN OCEAN PGt 22

PAGE 18




nioduction

January 1, 2012 represented a milestone in the
~140 years history of the institute, when the
former Centre of Estuarine and Marine Ecology
(CEME) in Yerseke merged with the Royal Nether-
lands Institute for Sea Research NIOZ, located on
the Island of Texel. The combined institute falls
under the umbrella of The Netherlands Organisa-
tion for Scientific Research (NWO) constitutes the
largest concentration of marine scientists in The
Netherlands. The merger was formalized on April
4 by His Royal Highness the Prince of Orange in
the presence of representatives of the Royal
Netherlands Academy of Arts and Sciences
(KNAW), NWO, policy-makers, cooperating uni-
versities and institutions and maritime industry.
The merger significantly strengthened the role of
Royal NIOZ as the national Netherlands oceano-
graphic institute, also in an international perspec-
tive.

Gaining fundamental insights in complex
and dynamic marine ecosystems and environments
is of vital importance for modern society and at
the heart of the mission of Royal NIOZ. Our activi-
ties, our mission, our multidisciplinary research,
including frontier applied studies, and our modern
facilities, including ships, are dedicated to this
task.

Furthermore, NIOZ supports academic ma-
rine research with knowledge and infrastructure
in the Netherlands and abroad.

Research at Royal NIOZ focuses on marine environ-
ments globally, from estuaries and deltaic settings,
from polar regions via temperate zones to tropical
coral reefs, and into the depths of the oceans. This
annual report presents the 2012 highlights of our
activities and results along an in- to offshore con-
text, and is backed up by the vital statistics in the

final pages. More information is available on-line
via www.nioz.nl/annual-report-2012

The year 2012 was a year of excellent pro-
ductivity, growth and change, another very suc-
cessful and dynamic year for our institute.

Henk Brinkhuis, General Director
Herman Ridderinkhof, Deputy Director




Microbial Food
Web & Biogeo-
chemical Cycles

Structure &
Dynamics of

Organisms ~ Land-
scape Interactions

Ecology & Biogeo- Microbial Benthic Communi-
chemistry Ecophysiology ties as Environ-
mental Indicators
About NI1OZ

The Royal Netherlands Institute for Sea Research,
NIOZ, is the oceanographic institute of the Nether-
lands. The mission of NIOZ is to extend and com-
municate scientific knowledge on seas and oceans
for a better understanding and a sustainable use
of our planet, to manage the national facilities for
sea research, and to support research and educa-
tion in the Netherlands and abroad.

In 1876, the institute was established as the
Zoological Station in Den Helder. It evolved into
a multidisciplinary oceanographic institute while
addressing marine physics, chemistry and geol-
ogy from the late 1950's onward. The institute
was renamed as ‘The Netherlands Institute for Sea
Research’, and since 1970 it resides at the Frisian
island of Texel. On January 1, 2012, NIOZ merged

with the Centre for Estuarine Marine Ecology
(NIOO-CEME) in Yerseke. NIOZ now has two loca-
tions, one on Texel at the border between the
North Sea and the Wadden Sea, and one in Yer-
seke, situated in the Dutch Delta area.

NIOZ Research is organized in five scientific
departments at Texel and four research groups in
Yerseke as illustrated in the figure. NIOZ Research
is supported by Marine Research Facilities (MRF)
and Ship Management & Logistics (SML), manag-
ing our fleet of five research vessels and sea going
equipment, by Marine Technology (MTec) for con-
structing and servicing equipment as well as for
technical support during cruises, and by the Data
Management Group (DMG), responsible for the
archiving and accessibility of research data.

Marine Populations

Sedimentary
Systems & Climate
Reconstruction

Origin & Fate of
Organic Matter at
Molecular Level

Physical Controls
on the State of the
Ocean

A recent development concerns NIOZ Science
Harbour, where fundamental science meets green
initiatives for the exploitation of the seas. Compa-
nies are invited to develop and test new ideas and
concepts in an inspiring setting with direct access
to scientific expertise and excellent research facili-
ties.

For more information check our website at:
WWW.nioz.nl



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 field 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.

Bart Veuger, Ecosystem Studies
bart.veuger@nioz.nl

Lake Greyvelingen:
inflour backyard
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Increasing organic enrichment

lilsson & Rosenberg (2000)
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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 seafloor 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-
floor. 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 figure). The upward cline
presumably reflects 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.

Vincent Escaravage, Monitor Taskforce

vincent.escavage@nioz.n/



Phytoplankton provide food for
the higher trophic levels in marine
systems. Novel monitoring tools ‘
are developed to understand their

distribution in dynamic estuaries. Nﬂvel taOI reveals Dj:w

Estuaries are vital coastal ecosys-

tems of great economic and eco- variablelchlorophyllicontents
logical value, where microscopic e a =
jestuaries

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 ‘reflectance
module’ is designed to capture the
light reflected 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
fixed 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.

Jacco Kromkamp, Marine Microbiology
jacco.kromkamp@nioz.nl



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.

Lucas Stal, Marine Microbiology
lucas.stal@nioz.n/
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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 sulfide. Some vascular plants
growing in sulfidic sediments re-
lease oxygen from the atmosphere
via the roots into the sediment in
order to detoxify the sulfide by
oxidation. However, seagrass has
developed a unique tripartite
life form to alleviate the lethal
sulfide stress. Small clams living in
the rooted zones of seagrass host
symbiotic bacteria on their gills
that are capable of sulfide oxida-
tion for growth. The bacteria are
harvested by the clams as a food
source whereas the seagrass ben-
efits from the reduction in sulfide
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.

i

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
specific habitats may depend on
species interactions.

Ecosystem engineers are species
that modify their physical habitat
and thereby improve their fitness.
Such modifications 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-
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 significantly
reduced the relief caused by the
worms. At a sheltered site we ob-
served a significant improvement
in seagrass growth, whereas at
an exposed site, physical distur-
bance due to waves was a domi-
nant effect wiping out the conse-
guences 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.

Peter Herman, Spatial Ecology
peter.herman@nioz.n/



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 mudflats 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 five
artificial 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
mudflats in, for instance, England
and Germany. This versatility pre-
sumably increases the resilience of
red knot populations in the Dutch
Wadden Sea.

Allert Bijleveld, Marine Ecology
allert.bijleveld@nioz.nl

mudflat exploitationionla
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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
fluorescence. 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
five EU countries.

Marcel Wernand, Physical Oceanography
marcel.wernand@nioz.n/
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NIOZ’ flag 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 scientific
collaboration between GEOMAR
(Kiel, Germany) and the King Ab-
dulaziz University (Jeddah, Saudi
Arabia). Four projects participat-
ed in two multidisciplinary cruise
legs. The first 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.

Erica Koning, Marine Research Facilities

erica.koning@nioz.n/
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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-
versified 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’ 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 flows, the submarine
equivalent of avalanches. These
gravity flows 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.n/




Bottom landers deployed near
cold water coral communities
on the North Carolina continen-
tal slope revealed extreme fluc-
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 prolific
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.

Furu Mienis, Marine Geology

furu.mienis@nioz.nl



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 five 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.

Stefan Schouten,
Marine Organic Biogeochemistry

stefan.schouten@nioz.nl
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Acidification of the Arctic Ocean
promotes a shift towards smaller
microalgae. This change may re-
duce the efficiency of the biologi-
cal pump.

Approximately half of the CO,
released by the burning of fos-

! algae I . sil fuel is afbsorb(.ed. l:')y t.he oceans.

The resulting acidification of the

Ed:h °plan ﬂmm“n : ocean may strongly impact the

community composition of micro-

—L]FD:D @ evels = algae which form the basis of the
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ocean food web. The Arctic Ocean
is particularly sensitive to acidifica-
tion due to the high solubility of
CO, and low carbonate saturation
state of its cold surface waters. In
Kongsfjorden (Spitsbergen), we
studied the consequences of ocean
acidification on the natural Arctic
community of algae and microor-
ganisms. Large enclosures were
manipulated by imposing a range
of CO, 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 CO,
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 CO, into deeper waters.

Corina Brussaard, Biological Oceanography

~ corina.brussaard@nioz.nl




The Netherlands Organization
for Scientific Research (NWO)
launched a joint research program
with the British Antarctic Survey.
Two out of five 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 fields 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 five 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.

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 five 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.

Withoutialtrace™==

Marck Smit, Marine Technology

marck.smit@nioz.nl



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 fleet 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 floor 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

26

Gert-Jan Reichart

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 find
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,

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

Seven hundred to nine hundred million tons of
Saharan dust is blown into and across the Atlantic
Ocean annually. This may cause damage to, for ex-
ample, corals or cause respiratory problems among
the Caribbean population. Moreover, the outbreak
of foot-and-mouth disease in the UK in 2001 may
well have been caused by germs, carried by dust
over thousands of kilometres.

The wind-blown dust, however, may also -

have positive effects. Nutrients in Saharan dust
may stimulate the growth of algae, which takes
CO, from the atmosphere and produces oxy-
gen. The sinking of dead algae out of the upper
ocean removes the CO, from the atmosphere for
a prolonged period of time. ‘That's the hypoth-
esis at any rate’, says Jan-Berend Stuut, who was
awarded a 2-million-euro grant by the EU last year
to study this phenomenon.

The idea for this project, which is partially
funded by NWO (Netherlands Organisation for

Jan-Berend Stuut

Scientific Research), was conceived during the
re-enactment of the Beagle journey in 2010. On
board, Stuut engaged in a discussion with a geo-
engineer who proposed reducing the greenhouse
effect by adding large amounts of iron dust to the
sea. The reality, however, is more complex. ‘After
the eruption of an Icelandic volcano in 2010 along
with the volcanic ash a large amount of iron was
deposited in the sea. The boost of algae growth,
however, was short-lived because of a nitrate
shortage. It's like in agriculture, where farmers
alternately apply lime and fertilizers to prevent
mineral shortages. Together, these create fertile
soil. | imagine that this works in about the same
way in the ocean.’

Stuut’s research project started in Octo-
ber 2012 and will continue for five years. Devices
for collecting desert dust from the atmosphere
and from the seawater have been moored to the
seabed in the Atlantic Ocean on five sites between

Africa and the Caribbean. Data from these devices
in combination with satellite images will be used
to record variability in dust transport and settling
throughout the year.

In addition to the project leader, a tech-
nician, two PhD students and a postdoc, each
contributing their own expertise, are involved in
this project. As a geologist, Stuut is also interested
in the history of the desert dust: ‘10,000 years
ago, the Sahara was a savannah with trees. But
during the last ice age 20,000 years ago, the area
was even more barren than it is today, and lots of
desert dust ended up in the ocean. The layers of
sediment that accumulated on the ocean floor in
the course of history thus represent a kind of cli-
mate archive. In sediment cores retrieved from the
seabed, we can try to interpret these layers. This is
interesting because we may very well know when
the ice ages occurred but we still know very little
about the climate of Africa at the time'.
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InternationaliRelevance

The merger of NIOZ on Texel and the Centre for
Estuarine and Marine Ecology (CEME) in Yerseke
on 1 January 2012 consolidated the position of the
two most important Dutch institutes in the field of
coastal and sea research. Well over a year after the
actual merger, the participants are satisfied. Prof.
Peter Herman, director of the Yerseke division
says: '‘Of course adapting to an existing organiza-
tion and to its procedures and customs can be dif-
ficult at times, but overall it was OK. Collaboration
with Texel has many positive aspects’.

One of the first projects where scientists
from Texel and Yerseke are working together
involves research into the consequences of oxygen
depletion on benthic life in the former Grevelin-
gen estuary in Zeeland. Since NIOZ and Yerseke
have merged, physicists and the lander group from
Texel are also involved. Using their measuring de-
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vices, we can achieve more than we could on our
own.

The availability of devices that are devel-
oped in the Texel workshop is a great advantage
of the merger, says Herman. ‘We used to buy the
standard equipment; now we have something
unique. And we've something to offer as well.
Equipment that we use for measuring mudflat
formation in Zeeland can also be used for research
into subsidence in the Wadden Sea’.

Despite all the positive experiences, Her-
man also has his worries, especially about the
future of fundamental research. ‘We have to seize
every opportunity to survive. We have to join
forces to secure our position within the Topsec-
toren. And it's increasingly important that we
join in with regional projects. We've taken up the
role of scientific advisors on the deepening of the

river Schelde, and we‘re also involved in projects
in the Grevelingen estuary and Oosterschelde. At
the same time, we must guard the international
relevance of our work, to ensure our participation
in European projects. We don‘t want to be seen
as some small, regional institute either, or even
worse, as a kind of consultancy’. Laughing, he
adds, ‘we're too expensive for that'.

All this affects Herman'’s own activities;
apart from being a division manager, he is also
a professor and the head of the department of
Spatial Ecology. ‘I'm more often on the go and |
have to attend meetings more frequently. It's at
the expense of other tasks, but that's the way it
is. However, | do want to stay involved in scientific
research. That's my basic motivation and | don’t
want to become estranged from it.’



Cold:Water
Unique¥andiVulnerable

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

Dick van Oevelen

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 specific 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 fishermen 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.’
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Budget

The overall budget for 2012 amounted to 31.8 ME.
NWO contributed by 14.6 M€ as structural fund-
ing and by 1.9 M€ as a one-off subsidy. Additional
funding, totaling 11.1 M€, was received through
national (3.7 M€) and international (7.4 M€) pro-
ject acquisitions. Chartering RV Pelagia to third
parties yielded a net revenue of 1.5 M€. Miscel-
laneous and ad hoc funding, mostly related to the
merger with NIOO-CEME, amounted to 2.7 M€. A
detailed budget overview is presented on-line at
www.nioz.nl/annual-report-2012

Personnel

Per 31 December, NIOZ employed 353 staff,
equivalent to 318.5 fte's. The international profile
of NIOZ is underscored by the substantial number
of employees from outside the Netherlands: 89
from over 20 different nationalities. The relative
distribution over various staff categories (see the
pie diagram) has been fairly constant over the
past years. Administration, Ship Crews and Tech-
nical staff accounted for approximately 30% of
the population, while scientific staff, including
tenured scientists, PhDs, postdocs tenured and
non-tenured laboratory technicians, accounted for
roughly 70%. For more information (in Dutch) see
www.nioz.nl/annual-report-2012
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Output & Outreach

NIOZ scientists have authored 255 peer reviewed
publications, ten of which in journals with an
impact factor over ten. Eight PhD’s successfully
defended their thesis and received their doctor-
ate; three at the University of Groningen, one at
VU University Amsterdam, and four at Utrecht
University. Moreover, a complete book, six con-
tributing book chapters as well as 68 non-refereed
publications and ten NIOZ reports have been
written. More than 280 orals and 120 posters have
been presented at symposia or workshops and the
weekly NIOZ colloquium series covered close to

40 lectures. Over 50 public outreach activities such
as public lectures, radio/television or newspaper
interviews were organised by individual scientists.
For a detailed overview of NIOZ output and out-
reach, see 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 five
research projects, mainly on the river Schelde,
Oosterschelde and Grevelingen. RV Navicula sailed
for 170 days in ten research projects, five 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

RV Pelagia

RV Luctor

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

www.nioz.nl
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