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Marine laboratories are unique and essential
for marine research (in partnership with vessels, satellites,
remote systems etc.)

Providing access to marine ecosystems including
valuable (historical) time-series data

Providing access to marine models for Biomedicine,
ecotoxicology, biodiversity, gene discovery

Providing logistics for ex situ experiments, including
modern equipment for biology

Providing logistics for hosting and catering










The world's first marine station at Ostend : the 'Dune
laboratory' in the oyster farm of Valcke-Deknuyt

Founded by Professor Pierre-Joseph van Beneden (1809-1894)

“For his marine research, Pierre-Joseph found a source of inspiration in Sweden and
England. At that time in Kristineberg, Sven Lovén and other Swedish marine scientists
joined a colony of naturalists to carry out marine research in what would later (1877)
become a research station. “



Since the 1800’s..........
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Monitoring plankton with the CPR Survey

1930s
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Northwards shifts in plankton: today SAEPN:
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Western Channel Observatory

Incorporates long-term stations E1 and L4
Some data going back many decades

Western Channel Observatory Blog PML ‘ PLYMOUTH MARINE

LABORATORY

PML’s atory Blog

Weekly sampling at L4 for —20 years
Physico-chemical variables
Nutrients
Pigments
Cell-counts
Phytoplankton
s Microzooplankton
E—— Zooplankton
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Recent JPR special issue celebrating
20 years sampling at L4.

Journal of

Plankton Research

VOLUME 32 NUMEER § MY 2000
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10 papers describing WCO,
biological control of pCO2, effects of
high CO2 on fixed N, phytoplankton,
zooplankton and meroplankton
community dynamics, sardine eggs,
fish phenology, zooplankton grazing
and predation

WCO now includes:

In-situ data buoys at E1 and L4,
collecting data in real-time;
Multi-scale benthic surveys and
meroplankton investigations to link
pelagic and benthic dynamics;
Detailed in-house links to satellite
observations and ecosystem
models;

Links to operational forecasting



PML ‘ Elybmoutth Marine
Genomic studies at L4 i
Comprehensive time-series data
Ongoing genetic studies at L4 on viruses, archaea, bacteria and plankton
Weekly sampling and preservation of environmental DNA samples
‘the most sequenced body of water on the planet”
>80 Million reads:metagenomic and metatranscriptomic
=20 billion base pairs of data!!

Example
Analysis of ~monthly samples over 7 years
=20 million 16S rDNA V6 tags 2 454 pyrosequencing, Illumina runs

651 Robust seasonal cycle in
63 bacterioplankton diversity and
o community structure
o Diversity peaks in mid-winter
5.9 - Cycle correlates with day-length
Evidence of longer-term change
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BIOMARE sites are now marine sites for Life-Watch in the ESFRI programme
MARS sites founding members of EMBRC and EcoBOS programmes






De tres grandes lignées évolutives n'ont pas
de renracantgnts terrestres

Chromalveolates

Archaeplastida

Stramenopiles

land plants
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Genomics
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The Sea Urchin as a Model System for Analysis of

Development
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Large numbers of External fertilization
gametes > 107 eggs per In vitro fertilization
female yield 100%

Embryo . .
optically clear Gene regulatlo?rﬁzlézfig?]n;fan be tested by
simple structure :

P DNA, mRNA, or morpholinos

Egg can be oriented through a

subequatorial pigmented band
(Mediterranean P. lividus only)

Physically manipulable(cell
transplantation/isolation)

Rapid, synchronous
development

Resources for genomics

S. purpuratus :
Genome (800 Mb, 23000 gene
models)

EST databases, arrayed libraries

Many others soon.....



Ocean acidification and calcifying organisms
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Sir John Carew Eccles; Alan Lloyd Hodgkin & Andrew Fielding Huxley



Leland H. Hartwell, Tim Hunt & Paul Nurse

The Cell Cycle
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2008

© Reuters

Roger Tsien, Martin Chalfie & Osamu Shimomura



What for the future?



Europe

> 60+ Labs/Insts

#s

SARS, Norway  CCMAR, Portugal




USA > 120 labs/institutes

\ Regional Associations of NAM

NEAMGLL, Northeastern Association of Marine and
Great Lakes Laboratories, includes the Mid-Atlantic,
New England, and the Great Lakes states;

SAML, sauthern Aciaciation of Marine Laharataries,
includes coastal states from Maryland to Texas. and
Bermuda, Puerto Rico, Panama and the Antarctic;

WAML, Western Association of Marine Laboratories,
includesthe states of the West Coast, Hawaii, Guam and
Palau.




Au Stralia Tropical Marine Network

eAffiliation of Six Research Stations

belonging to three universities and
the Australian Museum

LNDIAN
*Based largely on the Great Barrier OCEAN
Reef

*Delivers co-operative education

programs and Joint infrastructure
developments
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Japan > 150 (largely small) marine stations

& Marine Station - National University

Science

Graduate School of Science,

Field Science Center, University Institute (total 21)

Directors Congress —
iculture/Fisheries —

Graduate School of Agriculture/Fishernes, E——

Field Science Center, Umiversity Institute (total ~25) :

Directors Congress
# Marine Station
- Prefectural or Private University (~10)
€ JAMSTEC
(Japan Agency for Marine-Farth Science and Technology)
4 Experimental Station
- Prefectural Fisheries Station (~100)

® Company; Corporation, etc h e




"WAMS”

The World Association of Marine Stations

A Network of Marine Stations and Institutes
for the 21st Century
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WAM

activities and mission

*Exchange programmes, (e.g. Global ERASMUS programme)
*Training and education,

eCapacity building

*“In kind” sharing of data and access to facilities,

Joint development and harmonization of techniques and
methods,

°Integrated research strategies.

*WAMS fellowships, (WAMS trust fund in cooperation with the
10C).

Particularly important activities for WAMS in its
initial phase will be:

* Inventory of the WAMS membership marine sites
*Portal site for each marine station
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United Nations Educational,

Scientific and Cultural Organization

NATURAL SCIENCES SECTOR

Biosphere

Reserves

MARINE AND COASTAL BIOSPHERE RESERVES
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United Nations Educational, *
Scientific and Cultural Organization |

The World Network of Biosphere
Reserves : 551 sites in 107 countries
(2009)

More than 30% of those sites
encompass a marine and/or coastal
component

Countries with different
socioeconomic backgrounds and
cultures

Different marine ecosystems such as:

mangrove, river deltas, marshland,
island and deep ocean systems

=== | NATURAL SCIENCES SECTOR

Biosphere
Reserves

_ Africa 12%
Asia 17%

Europe 27% South ang
Central

America 15%

Distribution of Marine and
Coastal Biosphere Reserves per
Region







The Timeisright ................

Knowledge about marine biodiversity ............is
;ex‘renswe owing to ...centuries of its sfudy in many
'places and by a var'le'ry of enterprises. ......the

innumerable academic institutions with shore
facilities for study of the marine environment
.............. have provided foci of research and

knowledge....." Fautin et al. (2010) PLoS ONE 5(8)

~Another point of consensus .............. .is the
‘inventory of threats to marine biodiversity. Indeed,
most threats identified ....are true for the entire
world.” Birmingham Science News Examiner August

5th 2010




