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Chapter 2: 
REEFS, SAND AND REEF-LIKE SAND: 
A COMPARISON OF THE BENTHIC BIODIVERSITY OF 
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(2015) Reefs, sand and reef-like sand: A comparison of the benthic biodiversity of habitats in the 
Dutch Borkum Reef Grounds. Journal of Sea Research 103: 84–92.
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Chapter 3:
MARINE FOULING ASSEMBLAGES ON OFFSHORE 
GAS PLATFORMS IN THE SOUTHERN NORTH SEA: 
EFFECTS OF DEPTH AND DISTANCE FROM SHORE ON 
BIODIVERSITY

Tim van der Stap1,2, Joop W.P. Coolen1,2, Han J. Lindeboom1,2

1. IMARES Wageningen UR – Institute for Marine Resource & Ecosystem Studies, P.O. Box 57, 
1780 AB Den Helder, The Netherlands. 
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The Netherlands.
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Chapter 4:
ARTIFICIAL REEFS INFLUENCE SPECIES DISTRIBUTION 

4.1: FIRST RECORD OF CARYOPHYLLIA SMITHII IN THE 
CENTRAL SOUTHERN NORTH SEA: 
ARTIFICIAL REEFS AFFECT RANGE EXTENSIONS OF 
SESSILE BENTHIC SPECIES

Joop W.P. Coolen1,2,3, Wouter Lengkeek3,4, Gareth Lewis3, Oscar G. Bos1, Lodewijk van 
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4.2: DISTRIBUTION OF THE INVASIVE CAPRELLA 
MUTICA SCHURIN, 1935 AND NATIVE CAPRELLA 

 (LINNAEUS, 1767) ON ARTIFICIAL HARD 
SUBSTRATES IN THE NORTH SEA: SEPARATION BY 
HABITAT

Coolen, J.W.P.1,2; Lengkeek, W.3; Degraer, S.4; Kerckhof, F.4; Kirkwood, R.J.1; Lindeboom, 
H.J. 1,2

1. IMARES Wageningen UR – Institute for Marine Resource & Ecosystem Studies, P.O. Box 57, 
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Droevendaalsesteeg 3a, 6708 PD Wageningen, The Netherlands.

3. Bureau Waardenburg, P.O. Box 365, 4100 AJ Culemborg, The Netherlands.
4. Royal Belgian Institute of Natural Sciences, Operational Directorate Natural Environment, 

Aquatic and Terrestrial Ecology, Marine Ecology and Management Section, Gulledelle 100, 
1200 Brussels, Belgium.

Published as: Coolen JWP, Lengkeek W, Degraer S, Kerckhof F, Kirkwood RJ, Lindeboom HJ (2016) 
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Chapter 5:
MARINE STEPPING STONES: WATER FLOW DRIVES 
MYTILUS EDULIS POPULATION CONNECTIVITY 
BETWEEN OFFSHORE ENERGY INSTALLATIONS

Coolen, J.W.P.1,2; Crooijmans, R. 3; Boon, A.R. 4, Pieternella Luttikhuizen7, van Pelt, H.1, 
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Name Full name Date Structure Size Depth

11 March 2015 0

BKUM Wind farm 25

Blythe Pier 0

BRES 0 3.5121

BVW BV W 0 3.5170

CALA Calais Pier 0

D15A 7

EUR7 0 3.5031

EURW 0 2.7232

5

13

HARW Pebble beach 0

Helgoland 0

Horns Rev Wind farm 0

K10B 27

0 53.5202

10

L15A

Longlines 2

LISB Lisbon 37 0

PAAL 0

Q13A 0 to 7

SCHV Scheveningen 0

Sylt 0

Wadden Sea A 0

Wadden Sea B 2
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Dye Temp Size range Reference

Set 1

VIC

Med722 55

Med733

Set 2

med 737 VIC

55

55
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Hydrodynamical model
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Figure 1: Figure 2:



Table 1.

depth Depth
Coordinates N Coordinates E Substrate sampled

25 0

0 30

22 22 22 53.33

32 0 27 53.52

25 0 5
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Univariate analysis
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min mean SD

total SE

Type Smin Smax Smean SSD n Stotal Chao ChaoSE

127

2 3.5

2 10.2 11 50

 and 
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M. 
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Figure 4:
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Table 3.

Df SumsOfSqs R2 Pr(>F)

5 0.15073

1

1

1 0.00012

1 0.0172

1

1

1

1

Table 4.

Df SumsOfSqs R2 Pr(>F)

3

1

Age 1 0.717

1 0.00035

1

1 0.0235

1

1 3.0107
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Appendix 

H 4.2 Supplement S1

H.J.

Year Source

2007 51.117 0 1

2015 0 1

2013 2.717 1 0

51.217 0 1

2005 51.233 0 1

2010 0 1

0 1

2011 0 1

0 1

0 1

2.550 1 0

2012 51.250 0 1

2005 0 0

2015 1 0

0 0

3.023 0 1



Year Source

51.301 0 1

2011 51.313 0 1

51.313 3.027 0 1

51.317 3.117 0 1

2003 51.317 3.117 0 1

2010 51.317 3.102 0 1

2010 51.325 3.127 0 1

3.213 0 1

2010 0 1

2012 3.217 0 1

2013 51.352 0 0

51.353 3.207 0 1

51.357 0 1

2013 0 1

2010 0 1

0 1

0 1

2011 0 1

2003 0 1

2007 3.117 0 1

2010 51.373 3.117 0 1

2010 51.375 0 1

2011 51.375 0 1

2003 3.272 0 1

0 1

2005 0 1

0 1

3.200 0 1

2007 3.002 0 1

0 1

0 1

2011 0 1

0 0

2.733 0 1

2010 0 1

0 1



Year Source

0 1

0 1

2005 0 0

2.527 0 0

2005 0 0

2007 0 1

2007 0 1

2013 1 0

2005 0 0

2005 2.305 0 0

2012 0 1

Wind farm 0 0

Wind farm 51.550 0 0

2007 0 0

2013 0 0

0 0

2015 0 0

1 0

Wind farm 2010 1 0

Wind farm 2011 0 0

Wind farm 2012 1 0

2005 0 0

51.702 2.705 0 0

2015 0 0

0 1

2015 0 0

0 1

2015 0 0

2015 0 0

2015 0 1

2015 0 0

2015 0 0

2013 1 0

2015 52.170 0 0

52.172 0 0

2015 0 0



Year Source

52.223 0 0

2013 52.255 1 0

2013 3.733 1 0

2015 0

2015 0 1

2015 0 0

2015 0 0

2015 0 0

2013 3.723 1 0

Wind farm 2013 1 0

Wind farm 2013 1 0

Wind farm 2011 1 1

Wind farm 2013 1 0

2013 3.751 1 0

Wind farm 2013 1 1

Wind farm 2011 0 1

2013 1 0

Wind farm 2011 0 1

0 0

2015 0 0

2013 1 0

2013 1 0

2015 0 0

0 0

2013 1 0

2013 1 0

2013 53.000 1 0

2005 53.033 0 1

2013 53.071 3.232 1 0

2015 53.121 1 0

2013 1 0

0 1

53.330 1 0

1 0

1 0

0 0



Year Source

1 0

1 0

0 0

0 1

2013 0 0

1 0

2015 1 0

0 1

2013 0 0

1 0

2015 0 0

53.520 0 0

53.573 0 0

 
reef

2013 53.575 0 0

Sand 2013 0 0

2015 5.507 1 0

 
reef

2013 0 0

Sand 2013 0 0

Sand 2013 0 0

Sand 2013 0 0

reef
2013 0 0

2013 0 0

2013 1 0

2013 0 0

0 0

2015 53.711 1 0

53.715 1 0

0 0

2013 1 0

5.227 1 0

Sand 2011 0 0

2015 0 0

Sand 2011 0 0

Sand 2011 0 0



Year Source

Sand 2011 0 0

Sand 2011 0 0

Sand 2011 0 0

Sand 2011 0 0

2011 0 0

2011 0 0

Sand 2011 0 0

2011 0 0

Sand 2011 0 0

2011 0 0

Sand 2011 0 0

Sand 2011 0 0

Sand 2011 0 0

Sand 2011 0 0

2011 0 0

2011 0 0

2011 0 0

Sand 2011 0 0

2011 0 0

2011 0 0

1 0

2011 0 0

Wind farm 2012 0 0

0 0

Sand 2012 55.333 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0



Year Source

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 2012 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Wind farm 2005 1

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0



Year Source

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Wind farm 2005 1

Wind farm 2005 1

Wind farm 2005 1

Sand 3.505 0 0

Wind farm 2005 1

Wind farm 2005 55.505 1

Sand 2012 55.513 0 0

Sand 55.525 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0



Year Source

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Sand 0 0

Marina 2012 0

Marina 2013 0

2013 1

Dive site 1

Marina 1

Pier legs 1

0

Marina 2012 0

Marina 2012 0

2012 0

Marina 2013 0

Dive site 0

0

Marina 2012 1

2012 0

Marina 2013 0

Marina 2013 0

Marina 2012 1
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