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ABSTRACT: There are many signals that different human activities affect the marine ecosystem on 
local and sometimes regional scales. There is evidence that in the Dutch sector of the North Sea at 
least 25 species have decreased tremendously in numbers or have totally disappeared. But what has 
caused their disappearance: fisheries, pollution, eutrophication, climatic changes, or a combination 
of causes? On the Dutch Continental Shelf, the fisheries are now so intensive that every square metre 
is trawled, on an average, once to twice a year. Furthermore, it has been shown that trawling causes 
direct damage to the marine ecosystem. This indicates that the "natural" North Sea ecosystem we 
are studying is already a heavily influenced system. And what is the value of data on the diversity 
and production of benthic animals, if the research area has been raked by beamtrawl gear an 
unknown amount of times before sampling? To be able to study the natural trends in the marine 
ecosystem, or to answer the question which human activity has most influenced the ecosystem, there 
is an absolute and immediate need for protected areas to be established. The size of the protected 
areas must be determined by the behaviour of that species characteristic for the area. In such areas, 
where fisheries and local pollution would be forbidden or very limited, scientific research into the 
species composition and age distribution of different populations should be carried out and trends 
should be established. 

I N T R O D U C T I O N  

Over  the  las t  f e w  d e c a d e s ,  t he  s ea  has  b e e n  s e n d i n g  out  m o r e  a n d  m o r e  s igna l s  tha t  

s o m e t h i n g  is c h a n g i n g .  L o n g - t e r m  va r i a t ions  in p h y t o p l a n k t o n  a n d  z o o p l a n k t o n  h a v e  

b e e n  r e p o r t e d  f rom the  c o n t i n u o u s  p l a n k t o n  r e c o r d e r  s tud ies  ( A e b i s h e r  e t  al., 1990). In 

t he  ear ly  '80s, anox ic  c i r c u m s t a n c e s  o c c u r r e d  in  t he  G e r m a n  Bight  (Ger lach ,  1990).The 

la te  '80s b r o u g h t  t he  b l o o m i n g  of Chrysochromulina polylepis in S k a n d i n a v i a n  w a t e r s  

(Nie l sen  & Richa rdson ,  1989). For  years ,  ha rd l y  any  d o l p h i n s  or p o r p o i s e s  h a v e  b e e n  

f o u n d  n e a r  t he  D u t c h  coast .  In t he  la te  '70s a n d  ear ly  ' 80s  in t he  en t i r e  N o r t h  Sea  the  

ca t ch ing  of h e r r i n g  w a s  total ly b a n n e d ,  d u e  to its scarci ty.  A l t h o u g h  the  h e r r i n g  r e t u r n e d ,  

soon  a f t e r w a r d s  it w a s  the  m a c k e r e l ' s  turn.  a n d  n o w  the  cod is d e c l i n i n g  (Daan,  1989; 

D a a n  et  al., 1990a). The  b lue  tuna a n d  the  g r e a t e r  w e e v e r  h a v e  a lmos t  d i s a p p e a r e d  f rom 

the  Nor th  Sea  lDaan.  1989}. T h e  a g e  c o m p o s i t i o n  of t he  d r a g o n e t  Callionymus 1yra. a 
n o n - c o m m e r c i a l  f i sh  spec ies ,  c h a n g e d  b e t w e e n  1950 a n d  1980 (van d e r  V e e r  e t  al.. 1990). 

N o w a d a y s ,  rays  a n d  sha rk s  are  h a r d l y  f o u n d  in t he  D u t c h  par t  of t h e  N o r t h  S e a  (de Vooys  

et  al.. 1991). B e r g m a n  et  al. (1991) r e p o r t e d  tha t  in this a r ea  at l eas t  10 b e n t h i c  s p e c i e s  

h a v e  subs tan t i a l ly  d e c r e a s e d  in n u m b e r s  or h a v e  total ly d i s a p p e a r e d .  O n  t h e  o t h e r  h a n d ,  

s eve ra l  b i rd  s p e c i e s  h a v e  i n c r e a s e d  in n u m b e r s .  

cD Biologische Anstalt Helgoland. Hamburg 



592 H.J .  Lindeboom 

Although there is little doubt about the occurrence of these changes, the causes are 
still very disputable. Climatic changes,  eutrophication, pollution and fisheries are the 
most posited explanations (Lindeboom, 1989; Corten, 1990). However, in m a n y  cases the 
cause-effect relationship cannot  be scientifically founded. And this is becoming  more and 
more of a problem, especially for m a n a g e m e n t  purposes. In the field, both  natural  and 
anthropogenic  causes can have the same effect, e.g. pollutants, fisheries and  climate 
change  may influence certain populations. What is the actual cause, a nd  what  can 
m a n a g e m e n t  effectively do? 

This paper  will provide arguments  that the establ ishment  of protected areas in the 
North Sea is absolutely necessary for scientific studies on the effects of fisheries versus 
eutrophication, pollution or climate change. Furthermore, if we want  to s tudy the long- 
term effects of fisheries, reference areas are a prerequisite. And what  is the scientific 
value of benthic monitoring data, if our sampling stations are raked by beamt rawl  gear 0 
to 30 times per year? 

SIGNALS FROM THE ECOSYSTEM 

There are many signals that fisheries seriously affect the marine  ecosystem. For fish 
species with a commercial value, the changes  have been  well documented  (Daan et al., 
1990a). In the North Sea, the stocks of herring, mackerel,  sole and, more recently, cod 
have shown t remendous declines. For several other species, more irregular pat terns have 
been  reported. Although it has been  indicated that changes in hydrography could also 
explain some of the changes (Corten, 1990), exploitation, especially in  the case of 
overflshing, clearly influences the biomass of fish stocks (Daan, 1989). 

For species with less or no commercial  value, the data on changes in their occurrence 
in the North Sea are much more scarce and often not well documented.  At the Nether- 
lands Institute for Sea Research. a registration has been  kept of rare fish species caught 
be tween  52 and 55 ~ N and 3 and 7 ~ E - from 1930 up to the present time. De Vooys et al. 
(1991) have reported these data for 16 fish species. They concluded that the occurrence of 
the following species was probably negatively influenced by fishery: skate (Raja batis), 
stingray (Dasyatis pastmaca), dogfish (Scyliorhinus canicula), smooth h o u n d  (Mustelus 
mustelis), angler  (Lopius piscatorius), and greater  weever  (Trachinus draco). The pos- 
sible effect of the beamtrawl and increased motor power on the n u m b e r  of fish caught 
since their introduction is demonstra ted in Figure 1. This Figure gives the principal  
component  analyses of the change in numbers  of fish caught be tween  1930 and  1990. 
The change after the early 'sixties can be explained by the increasing fishing intensity: 
an initial increase in the numbers  caught is followed by a sohd decrease. Rays and  sharks 
are vulnerable  to fishery intensi ty because  a close relationship exists b e t w e e n  their stock 
and reproduction. Elasmobranchs have a slow growth and  a low level of reproduction 
(rays ca 100 egg capsules per  year, sharks far fewer). Apparently,  the n u m b e r  of young is 
too small to maintain  the stock. This conclusion is confirmed by the l and ings  of rays 
caught in the North Sea (de Vooys et al., 1991). 

The occurrence of other species, such as tadpole fish (Raniceps raninus), electric ray 
(Torpedo nobiliana) and conger (Conger conger), also fluctuates, but their pa t te rn  seems 
more related to other causes. 

So far our unders tanding  of the long-term changes  in the ecosystem in  relationship 
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Fig. 1. The first principal component (explained variance is 53 %) from a PCA on the registration of 
13 rare fish species caught in the Dutch sector of the North Sea between 1930 and 1990 (from de 

Vooys et al., 1991) 

to f isher ies  is v e r y  l imited.  H o w e v e r ,  the  sho r t - t e rm  effects  of b e a m t r a w l  f i sh ing  h a v e  

b e e n  s tud ied  in tens ive ly .  In 1984, de  Groot  c o n c l u d e d  that  b e a m t r a w l s  wi th  t ick ler  cha ins  
ser iously  d a m a g e  s o m e  groups  of animals ,  e.g. e ch inode rms ,  poss ib ly  l e a d i n g  to long-  

t e rm shifts in spec ies  compos i t ion  and  n u m b e r s  (de Groot,  1984). M o r e  recen t ly ,  an  
e x t e n s i v e  Du tch  s tudy  (BEON, 1990, 1991, 1992) l ed  to the  fo l lowing  conc lus ions :  

- a c o m m e r c i a l  b e a m t r a w l  dis turbs  h a r d - s a n d  s e d i m e n t  to a dep th  of at l eas t  4 - 8  cm; 
- th ree fo ld  t r a w l i n g  resu l ted  in a s tat is t ical ly s igni f icant  d e c r e a s e  in dens i ty  (40-65 %) of 

starfish (Asterias rubens), smal l - s ized  hea r t  u rch ins  (Echinocardium cordatum) and  the  
p o l y c h a e t e  w o r m s  Lanice conchilega and  Spiophanes bombyx. For smal l  c rus taceans ,  
var ious  b iva lve s  and  l a rge r  hear t  urchins,  an  ins ign i f i can t  d e c r e a s e  was found;  

- the  c h a n c e  of surv iva l  for benthos ,  w h i c h  is r e t u r n e d  to the  s ea  after  the  ca t ch  has  b e e n  

p rocessed ,  is for C a n c e r  a n d  Arctica a low 10-15 %, for o ther  mol luscs  a n d  crabs  not  
g rea t e r  t han  40 %, for starfish at l eas t  70 -80  %, and  for w h e l k s  and  h e r m i t  crabs  

a p p r o x i m a t e l y  100 %; 
- all d i s c a r d e d  fish r e t u r n e d  to the sea  af ter  p r o c e s s i n g  of t he  ca tch  will die;  

- in the  s tudy  area,  sole f i sher ies  p r o d u c e d  at leas t  5 kg  d i s c a r d e d  fish a n d  1 kg  d e a d  
ben thos  p e r  k g  m a r k e t a b l e  sole. 

A l t h o u g h  t he se  d i rec t  effects  canno t  be  t r ans l a t ed  into l o n g - t e r m  effects ,  one  can  
i m a g i n e  the  poss ib le  c h a n g e s  in the  e c o s y s t e m  w h e n  the  f ishing in tens i ty  is t a k e n  into 

account .  For  t he  Du tch  par t  of the  Nor th  Sea,  W e l l e m a n  (1989) e s t ima ted  the  spat ia l  

d is t r ibut ion  of the  Du tch  b e a m t r a w l  f i shery  for 1982 (Fig. 2A). F i g u r e  2B g ives  the  
e s t i m a t e d  d is t r ibu t ion  for 1990. As a mean ,  e v e r y  m 2 of the  Du tch  part  of the  Nor th  Sea  is 
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t rawled  at leas t  once a year.  Severa l  ICES rec tangles  are t rawled 2-3  t imes per  year,  
whereas  for one rec tang le  a mean  t rawl dens i ty  of 7 t imes per  year  was es t imated.  And  
these  da ta  only reflect  the activities of the la rger  Dutch fishing vessels  (> 300 hp). Smaller  
vessels  and  other fleets are not included.  It is clear that  the sed iment  of the North  Sea is 
f requent ly  r a k e d  by  the heavy  beamt rawl  gear  with its t ickler  chains. 

Rijnsdorp et al. (1991) desc r ibed  the spat ial  distr ibution of f ishing efforts and  
concluded  that  vessels  do not t rawl at r andom but  concentra te  their  efforts on rest r ic ted 
fishing grounds.  For the  five ICES rec tangles  studied, they conc luded  that  in two 
rec tangles  the fishing was randomly  distr ibuted,  whereas  in three r ec tang les  the fishing 
vessels  involved t rawled  less than 60 % of the avai lable  area.  From this s tudy,  the pa tchy  
distr ibution of the beamt rawl  effort is clear. But their  conclusion that  s ignif icant  a reas  of 
the North Sea remain  un t rawled  - g iv ing refuge to the species  of the ben th ic  communi ty  
most vu lnerab le  for t rawling - r emains  quest ionable .  This was i l lus t ra ted by  our 
exper iences  in the Borkum Rift (BEON, 1992). The Borkum Rift is an a r ea  r e g a r d e d  by  
Dutch f isherman as one of the few places  in the southern North Sea w h e r e  beamt rawl  
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Fig. 2A. Registered minimum mean yearly trawling frequency by Dutch beamtrawlers (> 300 hp) in 
1982 (data adapted from Welleman, 1989) 
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Fig. 2B. Trawling frequency by Dutch beamtrawlers, as in Fig. 2A, but for 1990 (data RIVO) 

fishing is seriously hampered  because  of the presence  of rocks in the Rift. However .  when  

a side-scan sonar recording of the area (Fig. 3) was made,  70 % of a 3-km transect  was 
covered with trawl tracks, render ing the area unsuitable for the p lanned  study on the 

long-term effects of beamtrawling.  Attempts to discover other "untrawled"  areas in the 
Dutch sector were  unsuccessful.  With present-day fishing techniques,  it is very l ikely that 

all areas in the Dutch part of the North Sea where  exploitable amounts  of fish are found 

will be t rawled regular ly  by the Dutch fishing fleet. 
Bergman et al. (1991) concluded that there is hardly any place in the Dutch sector of 

the North Sea where  benthic communit ies  can develop undisturbed. It appears  that a 

selection has taken  place, from a diverse system to one where  only fast-growing, good 
reproducing, smaller  organisms can survive. The large, s low-growing bivalves  are 

disappear ing and are be ing  replaced by worms. The s lower-reproducing fish, such as 

sharks and rays, have more or less d isappeared  from larger  parts of the North Sea; the big 
cods have  gone, while a number  of smaller, faster-growing species have  increased 

Some bird species have  increased in numbers,  probably due to the fishing practices 
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Pig: 3. Section of the transect in the Borkum Rift area inspected by side-scan sonar  in  August  1991 
and  showing many  trawltracks (from BEON, 1992) 
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(Dunnet et al., 1990), while the fisheries may have contributed to the decline of sea 
mammal  populations (Reijnders & Lankester, 1990). 

There are many  signals that the ecosystem has changed,  and that fisheries have 
something to do with the change. However, hardly any conclusive scientific evidence 
exists for the cause-effect relationships. 

The effects of the offshore industry in the Dutch sector of the North Sea have been  
demonstrated by Daan et al. (1990b; 1991). They found significant effects of the dis- 
charges of oil-based mud containing drill cuttings on the benthic  fauna around drilling 
platforms. However, after the implementa t ion  of the 1992/94 ban  on discharging oil- 
based muds into the marine envi ronment  it is unlikely that the oil and gas industry will 
continue to significantly infhience the biota. So far, studies on the effects of water-based 
muds have not yielded any significant effects (Daan & Mulder, 1993). 

Sand and gravel extraction and the laying of pipelines and cables will result in local 
effects on the benthic system (Bergman et al., 1991). The long-term effects of these 
activities, as well as the effects of shipping and  military activities, are not really known. 

Recently, Boon & ten Haliers found a high percentage of imposexolike p h e n o m e n a  in 
female whelks (Buccinum undatum) near  the deep water shipping route on the Dutch 
Continental  Shelf (ten Hailers et al., in press). Whether  this is caused by tributyltin, as 
was demonstrated for dogwhelks (Nuce//a lapillus) (Bryan et al., 1986), is present ly under  
investigation. On the other hand,  fisheries might  also inf luence the whelk population. 
The only way to establish whether  fisheries significantly contribute to the observed 
phenomena  seems to be by the creation of protected areas. 

PROTECTED AREAS FOR SCIENTIFIC RESEARCH 

Since fishing seems to be the major anthropogenic  activity which inf luences the 
ecosystem and which can be controlled by establishing protected areas, we will focus on 
this activity. However, when  protected areas are established, other activities, such as 
offshore industry, shipping, sand and gravel extraction and military exercises will also 
need  some form of regulation. 

There are various reasons for establishing protected areas for marine  research. 
Recently, a biological monitoring programme was started in the Dutch sector of the North 
Sea IDuineveld, 1992). Benthic samples are taken  annual ly  at 25 sites and analysed  for 
infauna  and small epifauna. The aim is to establish possible trends in the development  of 
this fauna  dur ing a period of 5-10 years. But what  do these data mean  if beamtrawls  have 
ploughed the sampling area an u n k n o w n  amount  of times prior to the sampling? Or when 
in one year the area remained  untouched by fisheries, whereas in another year. fisher- 
men made it their favourite fishing area. The research on the direct effects of fisheries 
(BEON 1990} indicates that the infauna and epifauna are easily influenced by fisheries 
on a short-term scale. Thus fisheries may influence the data collected in monitoring 
programmes, render ing these data useless for establishing possible trends caused by, for 
example, eutrophication or polhition. If trends, caused by actions other than fisheries, are 
to be monitored in the Dutch sector of the North Sea, the sampling sites should be off- 
limits to the fisheries. The results of several other scientific programmes knowingly,  or 
more often unknowingly ,  may have been  inf luenced by fisheries. Studies of the settle- 
ment  and survival of benthic organisms, studies of sediment-water  exchange  or the 
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transport of suspended  matter, and  even the benthic  mapping executed by ICES- 
members  in 1986 (Kiinitzer et al., 1992) are possible examples. 

Moored systems are used to measure  the short-term variation in physical,  chemical  
and /o r  biological parameters.  In the Integrated North Sea Programme (INP), one of the 
projects is the deployment  of a mooring, equipped  with instruments provided by different 
countries and institutes. However, dur ing the first year, several ins t ruments  (e.g. sedi- 
men t  traps) were lost from this mooring. The cause of the loss is most probably  related to 
the passing of beamtrawl  gear close to the mooring (Veth, pets. comm.). Other  mooring 
programmes have had similar experiences.  These programmes, which deploy very 
expensive equ ipment  in the field for long periods of time, would benef i t  from the 
establ ishment  of fishing-free areas. The size of protected areas for the purposes  men-  
t ioned above could be rather small, e.g. 1 km 2 for every sampling site. In these cases, the 
surface of a protected area would be de termined by practical considerations on how to 
actually keep fisheries away from the area. If the area is too small, it is uncontrol lable ,  
and  fishermen could reach the in tended  sampling site too easily. Thus an appropriately 
sized buffer zone around the 1 km 2 would be needed.  

Another purpose for protected areas are studies of the long-term effects of fisheries. 
As stated before, long-term changes  in the underwater  ecosystem have  often been  
observed, and several of these seem to be related to the fisheries. But so far it has been  
impossible to indisputably identify cause-effect relationships. For example,  the apparen t  
d isappearance of rays from the Dutch coastal zone (de Vooys et al., 1991) is most likely 
due to fisheries. But incontestable evidence is still needed.  Comparisons  be t w e e n  
extensively fished and relatively unf ished areas may provide such evidence,  or give 
results which clearly reject the hypothetical  relationship be tween  fisheries and  the 
occurrence of rays. Such research will even yield more conclusive results if a large 
fishing-free zone is created in a previously heavily-fished area. The size of such an area 
depends  upon  the species to be studied. For sessile benthos, such as the long*living 
shellfish, the area could be rather small, but  considerable  areas need  to be  closed off for 
migrat ing animals. There is a lot of experience with the es tabl ishment  of reserves 
especially in tropical areas (Craik et al., 1990). However, these authors state that "the 
selection of sites usually owes more to the fact that they are not in d e m a n d  for more 
obvious economic priorities than the intrinsic nature  of the ecosystem". 

Comparing the effects of fisheries with the effects of other anthropogenic  inf luences  
will be a major task of applied scientific research. Especially when  an economic recession 
forces governments  to direct the available money  to measures that will have  the most 
effect for a sustainable development  of the marine ecosystem, quest ions of what  
measures  are most effective are be ing  raised. Studies to answer these quest ions are 
becoming  more and more important.  However, as discussed before, it is almost impos- 
sible to quanti tat ively estimate the individual  effects of fisheries eutrophicat ion and  
pollution in  a given marine area. The es tabl ishment  of a protected region in  such an  area 
may provide the practical means  to study the effects of different an thropogenic  activities. 

From the above, it becomes clear that the establ ishment  of protected areas is a 
prerequisi te for scientific marine  research in open-sea areas heavily in f luenced  by 
h u m a n  activities. This certainly applies to the Dutch area of the North Sea, and  more than 
likely to several other oceanic areas too. However, there are more reasons for creat ing 
protected areas. 
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P R O T E C T E D  AREAS FOR N A T U R E  C O N S E R V A T I O N  

In the  Ne the r l ands ,  w e  c o n d u c t e d  a s tudy  into the  necess i ty  and  feas ib i l i ty  of the 

d e s i g n a t i o n  of p r o t e c t e d  a reas  in the  Du tch  sec tor  of the  Nor th  Sea  as a con t r ibu t ion  to 

the  conse rva t i on  and,  w h e r e  possible ,  r ehab i l i t a t ion  of a na tu ra l  d ivers i ty  of eco log ica l ly  

v a l u a b l e  a reas  (Be rgman  et al., 1991). T h e  ob jec t ives  of such  a d e s i g n a t i o n  w o u l d  be:  

- to p re se rve ,  r ehab i l i t a t e  and  deve lop  na tu ra l  va lues  by l imi t ing  the  effects  of h u m a n  

act ivi t ies  that  c ause  de t ec t ab l e  changes ;  
- to pro tec t  an ima l s  w h i c h  are  an  in teg ra l  par t  of the  Du tch  sec tor  of the  Nor th  Sea.  

It is b e y o n d  the  scope  of this ar t icle  to go into all the  de ta i l s  of our  study; t he re fo re  only 

the  mos t  impor t an t  a spec t s  will  be  m e n t i o n e d .  
First, w e  d e v e l o p e d  four  cr i ter ia  that  m a y  be  u s e d  for the  de s igna t i on  and  se lec t ion  of 

a reas  wh ich  qua l i fy  for a p r o t e c t e d  status. The  first cr i ter ion a d d r e s s e s  the  e x t e n t  to wh ich  

speci f ic  act ivi t ies  h a v e  d e v e l o p e d  into a th rea t  to the ex i s t ence  or normal  func t ion ing  of 
g roups  of an ima l s  or species .  The  s e c o n d  cr i ter ion a d d r e s s e s  the  ques t i on  w h e t h e r  a 

p roh ib i t ion  or res t r ic t ion of cer ta in  h u m a n  act ivi t ies  w o u l d  r e d u c e  this threat .  T h e  third 

cr i te r ion  is the  use  of eco log ica l  criteria,  such  as diversi ty,  r e p r e s e n t a t i v e n e s s ,  in tegr i ty  

and  vu lne rab i l i t y  to ident i fy  the  a reas  most  su i tab le  for p r o t e c t e d  status. Final ly,  the  
four th  cr i ter ion a d d r e s s e s  the  ques t ion  of w h e t h e r  the re  are  a d e q u a t e  l ega l  i n s t rumen t s  

to e n s u r e  e f fec t ive  p ro tec t ion  of the  s e l ec t ed  areas.  
T a k i n g  into accoun t  the  effects  of d i f fe ren t  h u m a n  act ivi t ies  d e s c r i b e d  ea r l i e r  in this 

ar t ic le  and  on the  basis  of the  a b o v e  criteria,  it was  c o n c l u d e d  that  an  a r e a  direct ly  

n o r t h w e s t  of the  Fris ian Is lands (Fig. 4) qual i f ies  for p r o t e c t e d  status. In this area,  
con t a in ing  coasta l  waters ,  s andy  bot toms,  the  Fris ian Front  area,  m u d d y  a reas  and  

res t r ic ted  s tony areas,  it w o u l d  be  poss ib le  to pro tec t  d i f fe ren t  types  of b e n t h i c  com- 

muni t ies ,  i n c l u d i n g  i nve r t eb r a t e s  and  fish. 
The  fo l lowing  p ro tec t ive  m e a s u r e s  h a v e  b e e n  p r o p o s e d  for the  area:  (1) c lose the 

a r e a  to all types  of f i sher ies  t h r o u g h o u t  the  year ;  (2) p r e v e n t  or m i n i m i z e  o i l - con ta in ing  

d i s cha rges  f rom offshore  m i n i n g  insta l la t ions;  (3) t a k e  a rea - spec i f i c  m e a s u r e s  wi th  
r e spec t  to offshore  min ing ,  sh ipping ,  mi l i ta ry  activit ies,  sand  ext rac t ion,  d u m p i n g  and  the  
l ay ing  of cab les  and  p ipe l ines  w h e n e v e r  the  s i tua t ion  in the  a rea  calls for such  measu re s ;  

(4) cons ide r  add i t iona l  m e a s u r e s  if the  a rea  is to be  u s e d  as a r e f e r e n c e  a r e a  for scientif ic  

research .  
Fo l lowing  the  pub l i ca t ion  of B e r g m a n  et al. (1991), the  D u t c h  g o v e r n m e n t  d e c i d e d  to 

t ake  ini t ia t ives  to es tab l i sh  a p r o t e c t e d  a r e a  in the  Du tch  sec tor  of the  Nor th  Sea  in order  
to s tudy  the ac tua l  p ro tec t ive  effects  of such  an  area.  A p lan  con t a in ing  seve ra l  al ter-  

na t ives  will  soon be  sent  to par l iament .  Because  of t he  sca le  of the  Nor th  Sea,  it ~s 

des i r ab le  not  to focus sole ly  on the  Du tch  s i tuat ion H o w e v e r .  s ince  ac tua l  m e a s u r e s  n e e d  
to be  i m p l e m e n t e d  by the  EC. it is l ikely  that  a more  n a t i o n w i d e  a p p r o a c h  wil l  be  

fo l lowed  in the  future .  
In the  Nor th  Sea.  seve ra l  p ro tec t ive  m e a s u r e s  h a v e  a l r eady  b e e n  t aken .  A "pla ice-  

b o x "  and  a " c o d - b o x "  w e r e  e s t ab l i shed  in the  eas t e rn  par t  of the  Nor th  S e a  to protect  

ce r ta in  c o m m e r c i a l  fish spec ies  or thei r  offspr ing ( B e r g m a n  et al.. 1991). T h e  resul ts  
o b t a i n e d  wi th in  a n d  a r o u n d  the  "p l a i ce -box"  ind ica te  that  f i sher ies  m i g h t  e v e n  benef i t  

f rom p r o t e c t e d  areas.  H o w e v e r ,  the  ac tua i  m e a s u r e s  wi th in  the  boxes  are  no t  ye t  a iming  

at the p ro tec t ion  of the  e c o s y s t e m  as a whole .  
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Fig. 4 Area within the Dutch sector of the North Sea qualifying for protected status (from Bergrnan 
et al.. 1991) 

CONCLUSION 

From the above, it is clear that there  are good reasons to create p ro tec ted  areas in the 

marine environment .  Scientific research despera te ly  needs  them; nature conservat ion 

calls for them; and even  fisheries might  benefi t  from them. However ,  since the establish- 

ment  of such areas in the open sea will demand  the approval  of the European  Commun-  

ity, and because  economics may  be  affected by the creation of f ishing-free areas, a long 
and difficult political process lies ahead,  throughout  which sociocultural aspects  will also 

have  to be t aken  into account {Fiske, 1992). Only an approach that in tegra tes  the needs  
and possibilities of all managers ,  exploiters, and scientists involved will  facilitate the 

successful creation of protected areas. In such areas an intensive research  p rogramme 

into the species composition, abundance  and age  distribution should be carr ied out, and 

trends should be established. 
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