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ABSTRACT: Fisheries closures are rapidly being developed to protect vulnerable marine ecosystems 
worldwide. Satellite monitoring of fishing vessel activity indicates that these closures can work effec­
tively w ith good compliance by international fleets even in rem ote areas. Here we summarise how 
rem ote fisheries closures w ere designed to protect Lophelia pertusa  habitat in a region of the NE 
Atlantic that straddles the EU fishing zone and the high seas. We show how scientific records, fishers' 
knowledge and surveillance data on fishing activity can be com bined to provide a powerful tool for 
the design of M arine Protected Areas.
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INTRODUCTION

The past few years have seen rapid developm ent in 
the use of fisheries closures to protect deep-w ater coral 
habitats from destructive fishing practices throughout 
the North Atlantic. The world's first deep-w ater coral 
protected area came into effect in 1984, but did not 
prevent trawling dam age to Oculina varicosa reefs off 
the Atlantic coast of Florida due to lack of enforcem ent 
(Reed et al. 2005). Surveys in the late 1990s revealed 
that bottom trawling and long-lining w as also causing 
w idespread and long-term  dam age to more northern 
coral communities on both sides of the Atlantic (Jones 
& Willison 2001, H all-Spencer et al. 2002). This met 
with rapid responses by the authorities, with the estab ­
lishment of cold-water coral protected areas first in 
Scandanavia and C anada (Fossâ et al. 2002, 
M ortensen et al. 2005) followed by closures in EU 
waters, the USA and Iceland. The first areas in the 
Atlantic high seas to be closed to protect deep-w ater

habitats en tered  into force on 1 January  2005 and w ere 
recom m ended by the North East Atlantic Fisheries 
Commission (NEAFC), followed by closures in the NW 
Atlantic by the Northwest Atlantic Fisheries O rganiza­
tion (NAFO) from 1 January  2007 (Table 1). Satellite 
monitoring of fishing vessel activity has indicated that 
these closures can work effectively w ith good compli­
ance by international fleets even in rem ote areas such 
as the Darwin Mounds, a coral-rich area 180 km off the 
NW coast of Scotland (Davies et al. 2007).

H ere w e summarise how deep-w ater Lophelia p er­
tusa habitats w ere selected for closure on Rockall Bank 
(see ICES 2002, 2006, 2007a). The Bank lies to the west 
of Scotland in the NE Atlantic and straddles the bound­
ary betw een  the fishing zone m anaged by the EU and 
the high seas, w here fishing is m anaged by NEAFC. 
The Bank supports im portant fisheries for haddock and 
other shallower w ater species on the upper slopes and 
top of the bank, together w ith deeper-w ater species 
such as monkfish and blue ling on the lower slopes.
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T able  1. A reas c losed  to b o ttom  traw l fish ing  in  th e  N orth  
A tlantic  to p ro tec t deep - an d /o r co ld -w ater h a b ita ts  (ad ap ted  
from  ICES 2007a). N ote  G ilk inson  & E d inger (2009) p ro v ide  
an  u p d a te  on C a n ad ian  closures since  2007. NEAFC: N orth  
East A tlan tic  F isheries Com m ission; NAFO: N o rthw est 

A tlantic  F isheries O rgan iza tio n

METHODS

Based on evidence presen ted  by the World Wildlife 
Foundation, the Convention for the Protection of the 
M arine Environment in the North Atlantic (OSPAR) 
com m unicated to NEAFC its concern about the conser­
vation of Lophelia pertusa  reefs on the Bank. NEAFC 
then requested  the International Council for the Explo­
ration of the Sea (ICES) to indicate appropriate bound­

aries of any closure of areas w here cold-water corals are 
affected by fishing activities. Three sources of inform a­
tion were used by the ICES Working Group on Deep Wa­
ter Ecosystems (WGDEC) to identify such boundaries. 
These were: (1) records in the scientific literature and 
elsewhere of the occurrence of L. pertusa-, (2) the knowl­
edge of fishers using the Bank on the distribution of 
Lophelia-, and (3) records of fishing activity derived from 
satellite-based vessel monitoring systems (VMS).

Each of these sources had  their advantages and dis­
advantages. Scientific records may be very old, and 
historical records of coral occurrence may now be inac­
curate, as may be the geographical locations of records 
due to poor position fixing or if the data are from long 
dredge hauls (Hall-Spencer et al. 2007). In contrast, 
fishers' knowledge is recent and therefore may be 
more 'believable' to the fishing industry, but may not 
be complete or fully accurate. VMS records showing 
the location of trawling activity are generally com pre­
hensive and unbiased, but there are several reasons 
for an area of the seabed to rem ain unfished; notw ith­
standing the presence of net-dam aging corals, other 
seabed obstructions may exist or it may be too deep for 
trawling to take place. These sources could not neces­
sarily be relied upon individually to identify suitable 
closure areas, but w hen used together provided a pow ­
erful tool indicating w here such closed areas should be 
established.

VMS positions w ere provided by NEAFC, the Irish 
Navy and the UK D epartm ent of Environment, Food 
and Rural Affairs for 2005, the most recent year of com ­
prehensive available information on the distribution of 
fishing fleets in the area. VMS data  w ere filtered to 
remove non-trawling activity by only including vessels 
travelling betw een 1.5 and 4.5 knots. Note that this fil­
ter did not rem ove all pelagic traw ling tracks from the 
plot and may include some vessels travelling slowly in 
the area, but not fishing. These records w ere com bined 
with data  on coral distribution provided by WGDEC 
reports, and new  information on Lophelia distribution 
from surveys carried out by the UK G overnm ent in 
2005 and 2006 (Davies et al. 2006, Howell et al. 2009), 
a Fisheries Research Services (FRS) monkfish survey in 
Novem ber 2006 (FRS unpubl. data) and data from the 
EU HERMES program m e (van Duyl & Duineveld 
2005). The final analysis (Fig. 1) com bined information 
on the spatial distribution of coral records and data 
describing fleet distribution to select potential sites for

Fig. 1. N o rth  East A tlantic  F isheries C om m ission/E U  closures 
(hatched) a ro u n d  R ockall off Sco tland  a n d  Ire lan d  in  2007. 
(a) D eep -sea  sc leractin ian  a reas n o ted  by  fishers (black sh a d ­
ing) a n d  (b) scientific reco rd s w ith  overlay  of filte red  vesse l 
m on ito ring  system  (VMS) tracks for 2005 show ing  th e  p a tch y  

d istribu tion  of fish ed  a reas a ro u n d  R ockall B ank

C losed  a rea R egion Y ear closed

O cu lina  B ank USA 1984
Sula  R eef N orw ay 1999
Iv e rry g g en  Reef N orw ay 2000
S e llig ru n n en  Reef N orw ay 2000
S ack en  ree f EU (Sw eden) 2001
Sp iran  re e f  (degraded) EU (Sw eden) 2001
V adero  ree f (degraded) EU (Sw eden) 2001
N o rth east C h an n el C an ad a 2002
Tisler Reef N orw ay 2003
F je llk n au sen e  Reef N orw ay 2003
Rost Reef N orw ay 2003
T he Gully C an ad a 2004
Stone F ence C an ad a 2004
D arw in  M ounds EU (UK) 2004
A zores, M adeira , EU (Spain/Portugal) 2004

C an ary  Islands
R eykjanes R idge NEAFC 2005

(part of)
H e k a te  S eam ounts NEAFC 2005
F arad ay  S eam ounts NEAFC 2005
A ltair Seam ounts NEAFC 2005
A ntia lta ir Seam ounts NEAFC 2005
O c ean o g rap h er C anyon USA 2005
Lydonia C anyon USA 2005
H ornafj arOardjúp Iceland 2006
S kaftárd júp Iceland 2006
R eynisdjúp Iceland 2006
O rp h an  Knoll NAFO 2007
N  ew f o u n d lan d NAFO 2007

S eam ounts
C orner S eam oun t NAFO 2007
N ew  E n g lan d NAFO 2007

S eam ounts
H atto n  B ank NEAFC 2007
NW  R ockall B ank N EA FC /EU  (UK) 2007
W Rockall M ounds NEAFC 2007
L ogachev  M ounds N EA FC /EU  (Eire) 2007
NW  P o rcup ine  B ank EU (Eire) p ro p o sed
H o vland  M ound EU (Eire) p ro p o sed

Province
SW Porcup ine  B ank EU (Eire) p ro p o sed
B elgica M ound EU (Eire) p ro p o sed

Province
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closure w here the conservation benefit of closures was 
maximal and the displacem ent effect on fishing was 
minimal.

RESULTS AND DISCUSSION

Following ICES advice, areas of Rockall Bank in 
NEAFC- and EU-controlled waters w ere closed to fish­
ing effective from M arch 2007 (ICES 2007a). Fig. 1 
shows the North West Rockall, Logachev M ounds and 
West Rockall M ounds areas that w ere closed to protect 
coral habitat in 2007, in addition to an area that was 
closed to protect haddock stocks in 2001 w hich has the 
additional benefit of helping protect benthic habitats.

The process of designing and enforcing a netw ork of 
offshore M arine Protected Areas is ongoing and has 
m ade significant progress in recent years. A new  
tranche of deep-w ater coral closures has been  pro­
posed w ithin the Irish EEZ, also based on a com bina­
tion of scientific surveys, fishers' knowledge and VMS 
(ICES 2007b). Further challenges to designing an eco­
logically robust netw ork of closures rem ain, such as 
the need  for an increased understanding of cold-water 
coral food w ebs and of larval transport to and from pro­
posed closures, w hich could be tackled using m olecu­
lar approaches (Le Goff-Vitry et al. 2004, van Oevelen 
et al. 2009). Effective surveillance and enforcem ent are 
critical to the protection of coral in these areas, which 
will be helped by VMS records w hich include data on 
the gear in use and vessel activity. Boundaries will also 
need to be designed to account for gears used and the 
frequency of transit.

A ck n o w led g e m e n ts .  This w o rk  w as fu n d e d  b y  th e  E sm ée 
F a irb a irn  F o u n d a tio n  DC-UK p ro jec t (w w w .deepseaconser- 
vation .org) a n d  con tribu tes to  th e  E C -fu n d ed  F ram ew o rk  7 
p ro jec t K n o w led g e-b ased  S u sta in ab le  M an ag em en t for 
E urope 's  Seas (Know Seas-226675.
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