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What does MA means for the ‘Belgian’ Marine and 
Coastal Systems ? 

Belgian Part of the North Sea
* soft substrates (mud-sand-gravel)
* sand banks parallel to the coast
* 0.5 % total surface of the NS 
(1/9 of the surface of Belgium)
* max. depth 46 m

Source : RCMG : Verfaille et al., in press

http://www.vliz.be/imisdocs/Photos/gallery/4316.jpg


A SEA OF CHAOS ...

Source : GAUFRE project : Maes et al. 2005 
A FLOOD OF SPACE : towards a spatial structure plan for sustainable management of the North Sea



Source : Maes et al. 2005

99 %fishing

97 % of fishing, 
of which 20 % 
traffic

26 % military use
15 % sand and 
gravel extraction

18 % cables and pipelines
4 % nature conservation

Potential use of space 
based on legislation

1.9 % coastal recreation



Identification, Definition and Quantification of 
Goods and Services provided by Marine Biodiversity : 

Implications for the Ecosystem approach

Source : Beaumont et al. (MarBEF unpublished results) 

Paper of the European NoE : 
MarBEF : Theme 3 :  
‘Socio-Economic Importance of 
Marine Biodiversity’
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Four categories of Goods and Services provided by 
Marine Biodiversity : 

1. Production services

2. Regulating services

3. Cultural services

4. Supporting services

5. Option use value....



Examples for the BPNS : 

Production services : FOOD PROVISION

‘extraction of marine 
organisms for human 
consumption’

Herring

Belg. Part : < 0.01%

From : ICES – Fish Map



Internat. 
Catch (t)

Belgian 
catch (t)

Belgian 
contr. 
(%)

Herring 479585 5 <0.01
Mackerel 607850 5 <0.01 
Cod 30870 1285 4.2
Haddock 68735 310 0.5
Whiting 16370 270 1.6
Plaice 66500 3770 5.7
Sole 21580 1445 6.7

Source : ICES data & ILVO (Belgian data), Mira-T 2005 Calewaert et al.  



Regulating services : Gas and Climate regulation

Low density of phytoplankton (?) and no macroalgae 
present so low impact on gas and climate regulation

Regulating services : Disturbance prevention

not present : no seagrassbeds, no marshes, ..... but dunes

Regulating services : Bioremediation of waste

Belgian Part of the North Sea is a high energy area 
with high turbidity and sediment bedload. 

The organisms are capable of withstanding waste 
compounds, including organic matter from rivers, and 
redistributing them (cf. further e.g.  Lanice reefs)



Cultural services : cultural heritage and identity

e.g. traditional shrimp fisheries take place which attracts 
tourists



Cultural services : Cognitive benefits

Field trips at sea by schools, universities, ... 
Excursions on the beach and in dunes...
Good knowledge of ecosystem components : scientific data from the 

area is frequently used by international scientists : interesting case 
study area (cf. MARBEF ... BIOMARE reference sites, ...)

European Marine Biodiversity Research Sites

EU-project BIOMARE



European platform for sharing knowledge and 
experience in coastal science, policy and practice 2006-2008

http://www.encora.org/home/main.htm


BeNCoRe, the Belgian national network for coastal research aims at initiating 
and facilitating knowledge sharing and cooperation between Belgian marine 

institutes. BeNCoRe is part of the European Network ENCORA.

www.bencore.be





Cultural services : Leisure and recreation

Diving, angling, beach fisheries with bottom set gill nets, 

Bird watching, ...

Cultural services : Feel good or warm glow ?

Few people know what biodiversity exists in the soft 
substrates...



Supporting services : Biologically mediated habitat
+ bioremediation of waste

e.g. Lanice conchilega reefs
subtidal

intertidal



MACROBENTHOS
Community structure
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stabilise sediment

provide refuge for predators

modify benthic boundary layer

supply O2 through piston pumping

Increased Biomass Productio

Increased Biodiversity

n

Aggregations/

REEFS

Associated fauna

Increased food provision 
for higher trophic levels

Lanice reefs are important 
habitat structuring marine 

bioherms that provide GOODS 
for human use

Lanice conchilega as important habitat engineer

Source : Rabaut et al.(unpublished)



GOODS AND SERVICES : summary 7 European sites 
Gdansk Lister BPNS Flamborough Atlant. Scilly Azores

site 1 site 2 site 3 site 4 site 5 site 6 site 7

Food provision : + + $$ + + + $$

Raw materials $$ ? ? + + + ?

Gas and climate regulation : + + + + + + ?

Disturbance prevention : + ? 0 0 0 0 0

Bioremediation of waste : + + + + + + ?

Cultural heritage and identity : + + + + ? ? ?

Cognitive benefits : + + + + + + +

Leisure and recreation : + + + + + + 0

Feel good and warm glow : ? + ? + + + +

Future or speculative values : + ? ? ? + ? +

Resilience and resistance : ? ? ? ? ? + +

Biologically mediated habitat : + + + + + + ?

Nutrient cycling : + + + + + + +

‘+’ : present;   $$ : monetary value available

‘0’ : not present;   ‘?’: unknown;    
Source : Beaumont et al., unpublished (MarBEF, Theme 3)



Top-down pressure: trends in North Sea landings
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• Landings in 1900
– 1 m tonnes

• Landings in 1970s
– 3.5 m tonnes

• Landings now 
– 2.5 m tonnes

• NS fish biomass 
estimated at 10mt

• Current landings 
represent annual 
removal of c. 25% 
of standing stock 
biomass.
– Ignores black-

landings
– Ignores by-catch 

and discarding!ICES Data

FISHERIES



Evolution of fish stocks in the North Sea (1980 – 2005)
Data source ICES, 2006 

herring cod

plaice sole
1980 2010

http://images.google.be/imgres?imgurl=http://www.fisherycrisis.com/DFO/herring.jpg&imgrefurl=http://www.fisherycrisis.com/DFO/transitions.htm&h=198&w=264&sz=14&hl=nl&start=2&tbnid=51xE00VGcPSVPM:&tbnh=84&tbnw=112&prev=/images%3Fq%3Dherring%26svnum%3D10%26hl%3Dnl%26lr%3D%26sa%3DG
http://images.google.be/imgres?imgurl=http://www.univ-lehavre.fr/cybernat/images/solesol1.jpg&imgrefurl=http://www.univ-lehavre.fr/cybernat/pages/solesole.htm&h=268&w=448&sz=32&hl=nl&start=3&tbnid=RDP58NZgk3T71M:&tbnh=76&tbnw=127&prev=/images%3Fq%3Dsolea%2Bsolea%26svnum%3D10%26hl%3Dnl%26lr%3D
http://images.google.be/imgres?imgurl=http://homepage.ntlworld.com/adrianjacobs/Small_Plaice_Church_Ope_14-2-03(1).jpg&imgrefurl=http://homepage.ntlworld.com/adrianjacobs/&h=370&w=414&sz=43&hl=nl&start=9&tbnid=Ps2n4J3RPE47sM:&tbnh=112&tbnw=125&prev=/images%3Fq%3Dplaice%26svnum%3D10%26hl%3Dnl%26lr%3D
http://www.fishbase.org/Photos/ThumbnailsSummary.php?ID=69


Evolution of the biomass of the spawning stock (B) for 
7 indicator species compared to the precautionary 
level Bpa (North Sea and adjacent regions, 1980-2003)

B / Bpa

0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

1980 1985 1990 1995 2000 2005

Haring

Makreel

Kabeljauw

Schelvis

Wijting
Schol

Tong

Bpa

COD

Source : ICES data and ILVO in Milieurapport, MIRA-T, Calewaert et al., 2005





PUBLIC AWARENESS !



MACROBEL
Long term trends in the macrobenthos of the Belgian Continental Shelf

1976 - 1986

1994 – 2001 

Degraer et al., 2006

MACROBENTHOSBPNS : 1971 - recent



Number of macrobenthic species : 265 species

Western coastal zone (+ Vlaamse Banken 
+Zeelandbanken : maximum values of both density 
(150.000 ind/m²) and diversity (81 species per station)



Some differences in trends between 76-86 and 94-01

max. dens. (ind/m²) 1976 - 1986 1994 - 2001

Abra alba 13888 4834
Ophelia limacina 656 158
Pectinaria koreni 1075 350

Donax vittatus 42 302
Macoma balthica 13 165
Spisula subtruncata 351 1308
Capitella capitata 43 696
Eumida sanguinea 800 3489
Lanice conchilega 2106 9327
Magelona johnstoni 211 8950
Spiophanes bombyx 1500 11793

Degraer et al., 2006



Pectinaria density per sq. m.
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‘Coast and Open Sea’ : winter densitiesBirds :
Fuut (winter)
n/km²

0

0 - 0,2

0,2 - 0,5

0,5 - 1,5

1,5 - 4,5

> 4,5

Drieteenmeeuw (winter)
n/km²

0

0 - 1,0

1,0 - 2,0

2,0 - 5,0

5,0 - 10,0

>10,0

Great crested grebe

Kittiwake

Source : Stienen, 2006



Great Crested Grebe
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Challenges to developing indicators of 
ecosystem services

how can observable attributes of ecosystems and human well-
being be linked ?

how can indicators be aggregated across spatial scales without 
smoothing out important heterogeneity ?

how can indicators reflect future consequences for human 
well-being ?

what is the minimal set of indicators to represent multiple 
facets of ecosystem services ?

... VERY DIFFICULT TO ANSWER NOW !

Source : Carpenter et al, Oct 2006, Science, vol 314



BIOLOGICAL VALUATION

“The intrinsic value of marine biodiversity, without reference to anthropogenic use “

Biological valuation Socio-economic valuation
Intrinsic value 

(high value = f.i. hotspot area for 
nature preservation)

Relative value

Value of goods and services
(high value = many goods & services 

provided to humans)

Absolute/relative value
Non-monetary score Usually monetary score

Lecce, 9-11 May 2006



Modeled distribution
of the Abra alba community

MARINE BIOLOGICAL VALUATION:
TESTING THE PROTOTYPE VALUATION STRATEGY

Lecce, 9-11 May 2006

FIRST CASE STUDY AREA:
BELGIAN PART OF THE NORTH SEA (BPNS)

MAIN ADVANTAGES

• Small and well-studied

• Very good spatial data coverage for
Macrobenthos
Seabirds
Epibenthos (demersal fish, ...)
Hyperbenthos (shrimps, ...)

Degraer et al. 



Community level - structure
Is the species richness in the 

subarea high?

RARITY – AGGREGATION -
FITNESS CONSEQUENCES

Species/population level -
structure

Is the subarea characterized by 
high counts of many species?

AGGREGATION

Is there a high percentage of a 
species population located 

within the subarea?

PROPORTIONAL 
IMPORTANCE

Biological 
valuation map 

seabirds

Other valuation questions (other biodiversity levels/criteria)

TESTING: SEABIRDS BPNS

Scoring

Scoring

Scoring



TESTING: BIOLOGICAL VALUATION MAP BPNS
Map 

seabirds 
(final)

Map 
macrobenthos 
(hypothetical)

Value

Value

Map 
hyperbenthos 
(hypothetical)

Map 
epibenthos 

(hypothetical)

Integration of values for 
separate ecosystem 

components

Value

GENERAL
BIOLOGICAL VALUATION MAP



MARINE BIOLOGICAL VALUATION:
IN CONCLUSION

(1) A integrated, common strategy for biological valuation would be
a powerful tool within marine Decision Support System

(2) A prototype strategy for marine biological valuation is set up and
is now in the process of testing

(3) Everybody who is an expert, curious or suspicious
about biological valuation is invited to contribute
to the strategy’s improvement

Towards a
scientifically acceptable and generally applicable 

biological valuation strategy for the marine environment

Lecce, 9-11 May 2006

Derous et al. submitted : Biological valuation: Towards a 
scientifically acceptable and generally applicable protocol 
for the marine environment
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Derous et al. subm.



ECOSYSTEM-approach : links between role of bioindicators.....

Source : Claus & Cuvelier (2004) : The marine food web in the BPNS 
TROPHOS –BELSPO project



MA question : How does an MPA influence the ecosystem 
functioning and how does this provide goods (in casu fish) for 
human use?

Protection degree

Trawl activity

Lanice 
conchilega

Solea solea

Habitatcomplexity Biodiversity

?

?

?

?

Source : Rabaut et al. unpublished



CONCLUSIONS : MA for Belgium ? 

BPNS well-known (although not integrated over the 
several ecosystem components) : importance of the 
ecosystem approach and valuation of the functional 
role of the bio-indicators (cf. WESTBANKS-BELSPO)

‘Biological valuation’ (INTRINSIC biological value) 
should be combined with ‘goods and services’ approach

Importance of long term data series (without gaps) 
and proper data archives (standardised methods!)


