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A b str a c t .

The rep ort d e s c r ib e s  t h e  B e lg ia n  Nephrops d ir e c t e d  f i s h e r y  in  th e  C en tra l North  
Sea (Botney Gut -  S i l v e r  P i t  areaY and" a n a ly z e s ... t h e  d iu rn a l  v a r ia t io n s  in  CPUE 
and catch  com p o sit io n  o f  s e v e r a l  commercial Nephrops tr a w le r s  o p e r a t in g  in  t h i s  
a r ea .  Peak CPUE-values were g e n e r a l ly  ob ta in ed  a f t e r  dawn and b e fo r e  dusk. Some 
anom alies however d id  o ccu r . These a re  d is c u s s e d  in  r e l a t i o n  to  th e  n a tu ra l  
v a r ia t io n s  in  l i g h t  i n t e n s i t y  on th e  se a  f l o o r  and th e  food requirem ents  o f  
Nephrops. There was no ev id en ce  o f  s i g n i f i c a n t  changes in  th e  le n g th  com position  
of Nephrops taken a t d i f f e r e n t  t im es  o f  th e  day. The data  even su g g est  th a t  a l l  
s i z e  groups o f  Nephrops respond in  t h e  same way to  changes in  l i g h t  i n t e n s i t y .

Résumé.

Le rapport d é c r i t  l a  pèche la n g o u s t in iè r e  b e lg e  dans l a  Mer du Nord c e n t r a le  
( r é g io n  du Botney Gut e t  du S i l v e r  P i t ) .  I l  a n a ly s e  l e s  v a r ia t io n s  jo u r n a l i è r e s  
dans l e s  taux de ca p tu re  par u n it é  d ' e f f o r t  e t  l a  com p osition  des cap tu res  de  
p lu s ie u r s  la n g o u s t in i e r s  opérant dans c e t t e  r é g io n .  En g én éra l  l e s  ca p tu res  par 
u n ite  d ' e f f o r t  a t t e i g n a i e n t  le u r  maximum après  l ' a u b e  et  avant l e  c r é p u sc u le .  
Pourtant c e r t a in e s  an om alies  s e  sont m a n i f e s t é e s .  C e l l e s - c i  ont é t é  e n v is a g é e s  
par rapport aux v a r ia t io n s  n a t u r e l l e s  dans l ' i n t e n s i t é  lum ineuse au fond marin 
et par rapport aux b e s o in s  n u t r i t i f s  des Nephrops. I l  n 'y  a v a i t  pas de v a r ia t io n s  
d'im portance  dans l a  t a i l l e  des la n g o u s t in e s  p r i s e s  à d i f f é r e n t e s  heures  du jo u r .  
Les données su ggèren t même que t o u te s  l e s  Nephrops, de q u e l l e  longueur q u ' e l l e s  
s o i e n t ,  r é a g i s s e n t  de l a  même façon aux changements de l ' i n t e n s i t é  lu m in eu se .

This stud y  was s u b s id iz e d  by th e  I n s t i t u t e  fo r  S c i e n t i f i c  Research in  In d u stry  
and A g r ic u ltu r e ,  B r u s s e l s ,  Belgium .



1.  I n t r o d u c t i o n .

Our p resen t  knowledge on t h e  d iu rn a l a c t i v i t y  rhythm o f  Nephrops n o rv eg icu s  

i s  w e l l  documented by f i e l d  s t u d ie s  and by experim en ts  on c a p t iv e  anim als  

( f o r  e x te n s iv e  rev iew s  see. FARMER, 197** ; ARECrIGA and ATKINSON, 1975 ; NAYLOR 

and ATKINSON, 197 6 ; CHAPMAN, 1979 ; CHAPMAN and HOWARD, 1979 ; OAKLEY, 1979 ; 

ARECHIGÁ et a l . ,  I 98O ; MÖLLER and NAYLOR, I 9 8 0 ) .

In a r ecen t  rev iew  CHAPMAN showed th a t  th e  emergence o f  Nephrops from t h e i r  

burrows i s  r e la t e d  to  t h e  i n t e n s i t y  o f  l i g h t  r e a c h in g  th e  sea  f lo o r  (CHAPMAN, 
1 9 7 9 ) .  Peak c a tc h e s  a re  g e n e r a l ly  ob ta in ed  around dawn and dusk, but w ith  i n ­

c r e a s in g  depth th e  two peaks s h i f t  towards midday. The p er io d s  o f  peak emergence 

at d i f f e r e n t  d ep th s  however correspond to  t h e  same range o f  l i g h t  i n t e n s i t i e s  

at th e  se a  bed (CHAPMAN et a l . ,  1975 J CHAPMAN, 1 9 7 9 ) .

The p resen t  paper d i s c u s s e s  th e  d iu rn a l v a r i a t i o n s  in  CPUE and catch  com posi­

t io n  o f  s e v e r a l  commercial Nephrops tr a w le r s  f i s h i n g  in  th e  Botney Gut -  S i l v e r  

P i t  area  (C en tra l North S e a ) ,  at depths betw een 50 and 70 m eters . The p ro­

gramme was o r i g i n a l l y  d es ign ed  as a com parative s tu d y  to  e v a lu a te  th e  e f f e c t s  

o f  a p o s s i b l e  mesh change ( t h i s  i s  why th e  v e s s e l s  f i s h e d  with d i f f e r e n t  mesh 

s i z e s ) , but a fterw a rd s  th e  data f i l e s  were reworked to  ex tr a c t  data  on th e  

d iu rn a l changes in  CPUE and le n g th  com p osit ion  o f  th e  Nephrops, c a tc h e s .

2 . D e sc r ip t io n  o f  th e  f i s h e r y .

S in c e  1973 th e  bu lk  o f  th e  Nephrops landed by B e lg ia n  tr a w le rs  comes from th e  
C entra l North S ea . Thé y e a r ly  la n d in g s  from t h i s  area  in cr ea se d  from th e  mid­

s i x t i e s  to  th e  m id - s e v e n t ie s  t o  a l e v e l  o f  between ^50 and 650 m etr ic  ton s  

(T able  1 ) .

P r io r  t o  1968 however t h e  la n d in g s  from th e  w aters  around Ice la n d  e q u a lled  

or even outnumbered t h o s e  from the North S e a , .b u t  a f t e r  a sharp d e c l in e  in  

th e  p er iod  1966-197** t h e  B e lg ia n  f i s h e r y  fo r  Nephrops around Ice la n d  co m p le te ly  
ceased  in  1975. The la n d in g s  from o th er  a r e a s ,  such as th e  I r i s h  Sea, th e  

C e l t i c  Sea and th e  E n g lish  Channel habdly exceeded 60 m etr ic  to n s  and m ostly  

were l e s s  than 5 m etr ic  to n s  per year  (T able  1 ) .



The B e lg ia n  Nephrops d ir e c t e d  f i s h e r y  i n  th e  C en tra l North Sea i s  con cen tra ted  

around t h e  Botney Gut and th e  S i l v e r  P i t .  I t  i s  p ro secu ted  by 10 -15  v e s s e l s  
during summer and by 3 -5  v e s s e l s  during  w in te r .  Most Nephrops t r a w le r s  are  

m id -c la s s  v e s s e l s  w ith  200-375 HP and 5 0 -100  GRT. F i s h in g  t r i p s  u s u a l l y  l a s t  

7-1 0  d a y s ,  du rin g  which **0-70 h a u ls  o f  about 3 hours each a re  made. The Nephrops 

a re  s to r e d  in  huge q u a n t i t i e s  o f  i c e  and a r e  marketed f r e s h ,  uncooked. The 

landed b y - c a t c h  c o n s i s t s  m ain ly  o f  cod , w h it in g  and p l a i c e ,  to g e th e r  with  

sm a ller  q u a n t i t i e s  o f  e d ib le  crab , s c a l l o p ,  whelk, d o g f is h ,  gurnard, tu r b o t ,  

dab, lemon s o l e ,  s o l e  and monk.

Nephrops l a n d in g s ,  t o t a l  e f f o r t  and CPUE show a remarkable s e a s o n a l  e v o lu t io n ,  

w ith  maxima during  summer and e a r ly  autumn (May-October) and minima during  

w inter  and e a r ly  sp r in g  (December-March) (F ig u re  1 ) .  Between 60 and 70 % o f  

th e  f i s h i n g  e f f o r t  i s  co n cen tra ted  i n  t h e  main Nephrops season  (M ay-October), 

y i e l d i n g  betw een 75 and 85 #  o f  th e  la n d in g s .  During t h i s  season  t h e  tr a w le r s  

c a tc h ,  on a v e ra g e ,  10 -25  kg o f m arketab le  Nephrops ( i . e .  l a r g e r  than 80 mm 

t o t a l  l e n g th )  per hour f i s h i n g .  During w in ter t im e  CPUE's u s u a l ly  drop below  

5 kg Nephrops per hour f i s h i n g  (F ig u r e  1 ) .

3 .  D iu rn a l v a r ia t io n s  in  CPUE.

3 . 1 .  M a te r ia l  and methods.

Data on t h e  d iu rn a l v a r ia t io n s  in  CPUE were gathered  from s p e c i a l  forms com­

p le t e d  by t h e  sk ip p er s  o f  four Nephrops tr a w le r s  r e g u la r ly  o p e r a t in g  i n  th e  

Botney Gut -  S i l v e r  P i t  a r ea .  These forms con ta in ed  th e  fo l lo w in g  in form ation  

on each haul : Decca p o s i t i o n  o f  th e  v e s s e l  when sh o o t in g  and h a u l in g  th e  

g ea r ,  d u ra t io n  o f  th e  h a u l ,  weather c o n d i t io n s  and kilogrammes o f  m arketable  

Nephrops and b y -c a tc h  f i s h  cau gh t . The d ata  were c o l l e c t e d  during th e  main 

Nephrops s e a s o n ,  from mid-June to  mid-September 1978 (T able  2) .

These da ta  were used t o  c a l c u l a t e  h au l per haul CPUE-values (e x p r e ssed  in  

kilogrammes o f  m arketable Nephropá per  hour f i s h i n g ) .  The CPUE-values were  

p lo t t e d  on a t im e  s c a l e  v ersu s  th e  n a tu r a l  l ig h t - d a r k  regim e.



3 . 2 .  R e s u l t s  and d i s c u s s io n .

Some r e p r e s e n t a t iv e  examples o f  t h e  d iu r n a l  v a r ia t io n s  in  CPUE a r e  g iven  in  

F igu re  2 .  S o l i d  l i n e s  connect CPUE-values o f  c o n s e c u t iv e  h a u ls  on a same 

track  or in  a same very  sm all area  ; d o t te d  l i n e s  connect CPUE-values o f  hau ls  

0n d i f f e r e n t  t r a c k s  (e ¿ g .  l a t e  even in g  and e a r ly  morning h a u ls  "on Nephrops11 

a l t e r n a t e d  by m idnight h a u ls  "on f i s h " )  or s c a t t e r e d  over a wider area  ( e . g .  

when th e  v e s s e l  s h i f t s  from one a rea  t o  another in  search  o f  o th er  oir r ic h e r  

Nephrops g r o u n d s) .  T h is  d i s t i n c t i o n  was made t o  avo id  m ixing o f  h a u ls  in  

d i f f e r e n t  a l b e i t  sm all a r e a s ,  p o s s i b l y  w ith  d i f f e r e n t  d e n s i t i e s  and /or  s i z e  

c o m p o s it io n s  o f  Nephrops ( s e e  e . g .  A non., 1982, s e c t io n  5 .* * .2 . ) ,  which might 

obscure  t h e  n a tu r a l  rhythm o f  th e  p i c t u r e .  On th e  o th er  hand t h i s  r ig o ro u s  

r e s t r i c t i o n  makes su r e  th a t  th e  ob served  f l u c t u a t io n s  in  CPUE w ith  th e  time  

of th e  day can b e  co n s id ered  as  a r e f l e c t i o n  o f  th e  d iu rn a l emergence rhythm 
of Nephrops.

Even w ith in  t h e s e  c o n f in e s  55 com p lete  2*+-hour c y c l e s  cou ld  be  e x tr a c te d  from 

th e  a v a i l a b l e  d a ta ,  c o v er in g  about 50 % o f  th e  h a u ls  made during th é  f i s h i n g  

t r i p s  under i n v e s t i g a t i o n .

The CPUE-values o f  c o n s e c u t iv e  h a u ls  on a same track  or in  a same area  m ostly  

show a c l e a r  rhythm, w ith  maxima a f t e r  dawn (between O a n d  5 hours a f t e r  sun­

r i s e )  and b e f o r e  dusk (between 6 and Yz hours b e fo r e  su n se t )  (F ig u r e  2 ) .  In  

th e  l a t e  forsn oon  th e  CPUE's d e c r e a se  somewhat but remain f a i r l y  h igh  through­

out t h e  day. They r i s e  to  a h igh  l e v e l  aga in  in  th e  ( l a t e )  a f te r n o o n .  S h o r t ly  

a f t e r  su n s e t  t h e  CPUE's a eo r ea se  r a p id ly  and approxim ately  around midnight th ey  

are  a t  t h e i r  lo w e s t  l e v e l .  CPUE-values o f  forenoon and a ftern o o n  peak h au ls  

are  2-kO (on average  9) t im es  th o s e  o f  t h e  midnight h a u ls  p reced in g  or f o l l o ­
wing them.

These f in d in g s  are  in  g en era l  agreement w ith  th e  r e s u l t s  o f  s im i la r  i n v e s t i g a ­

t io n s  in  a r ea s  w ith  comparable d e p th s ,  v i z .  in  th e  I r i s h  S ea , th e  North Sea 

( o f f  North S h i e l d s ) ,  th e  Sw edish, S c o t t i s h  and I r i s h  c o a s t a l  w aters  ( 0 'RI0RDAN, 
1961 ; SIMPSON, 1965 ; HOGLUND and DYBERN, 1965 ? FARMER, 197** ; HILLIS, 1971 ; 

ARECHIGA and ATKINSON, 1975 ; CHAPMAN and HOWARD, 1979 ; OAKLEY, 1979 ; MOLLER 
and NAYLOR, I 98O ).



A tte n t io n  should  b e  drawn t o  some p e c u l i a r i t i e s  and an om alies  in  t h e s e  2*f-hour 

c y c l e s  :
(a ) The r e l a t i v e  im portance o f  th e  forenoon and a ftern o o n  peaks i s  not always  

th e  same and may change from one day t o  another ( s e e  e . g .  F ig u re  2 c ,  days 

3 and *0 . In  an ex trañ e  s i t u a t i o n  one o f  th e  peaks may b e  s t r o n g ly  reduced  

( s e e  e . g .  F ig u re  2a , days 7 and 8) or even d isap p ear  ( s e e  e . g .  F ig u re  2b, 

day 1 1 ) .
(b) In  some c a se s  th e  "afternoon" peak s h i f t s  to  midday h o u rs ,  7 -8  hours, b e fo r e  

su n se t  ( s e e  e .g*  F ig u r e  2b, day 1 0 ) .

( c )  During p e r io d s  o f  heavy weather th e  peaks tend t o  con verge  or to  l e v e l  out 

co m p le te ly  ( s e e  e . g .  F ig u r e  2d, days 7 and 8 ) .

The im portance o f  l i g h t  i n t e n s i t y  on th e  s e a  f l o o r  i n  e s t a b l i s h i n g  th e  d iu rn a l

emergence p a t te r n  o f  Nephrops has been emphasized by s e v e r a l  au th ors  (CHAPMAN and

RICE, 1971 ; HILLIS, 1971 ; CHAPMAN e t  a l . ,  1972 ; ARECHIGA and ATKINSON, 1975 5

ATKINSON and NAYLOR, 1 9 7 6 ) .  The emergence o f  Nephrops i s  g e n e r a l ly  co n fin ed  to
-5t h e  range o f  l i g h t  i n t e n s i t i e s  from 10 to  1 meter c a n d le s  (CHAPMAN, 1 9 7 9 ) .  At 

depths between 50 and 70 m eters (such  as in  th e  area under i n v e s t i g a t i o n )  t h i s  

optimum l i g h t  i n t e n s i t y  norm ally  occu rs  around s u n r is e  and s u n s e t .  However, l o c a l  

and tem poral c o n d i t io n s ,  such as  c lo u d in e s s  or in c r e a s e d  t u r b i d i t y  (due to  t i d a l  

c u r r e n t s  or stormy weather) .may red uce  th e  amount o f  l i g h t  r ea ch in g  th e  s e a  f lo o r  

e f f e c t i v e l y  meaning th a t  th e  p e r io d s  o f  optimum l i g h t  i n t e n s i t y  may occur a t  

o th er  t im es  o f  th e  day than around s u n r i s e  and su n se t  o r ,  i n  an extreme s i t u a t i o n  

may even not occur a t  a l l .  T h is  co u ld  a cco u n t ,  a t  l e a s t  p a r t l y ,  fo r  th e  v a r ia ­

b i l i t y  d escr ib ed  above, a lth ou gh  in  t h e  l a s t  c a se  reduced e f f i c i e n c y  o f  th e  gear  
c o u ld  a l s o  p la y  an im portant r ô l e .

Another f a c t o r  which may c o n t r ib u t e  t o  th e  observed v a r i a b i l i t y  are  th e  food  

req u irem en ts  o f  Nephrops (OAKLEY, 1979 5 MOLLER and NAYLOR, I 98O). Hunger s t a t e  

and food  a v a i l a b i l i t y  may ca u se  v a r ia t io n s  in  th e  numbers o f  Nephrops emerging  

from t h e i r  burrows -  a f e a t u r e  a lr ea d y  observed by CHAPMAN (1979) -  or may even 

d r iv e  them t o  l e a v e  t h e i r  burrows during p er io d s  o f  below  or above optimum l i g h t  

i n t e n s i t y .  The im portance o f  hunger s t a t e  and food a v a i l a b i l i t y  was r e c e n t ly  

r e c o g n iz e d  by MOLLER and NAYLOR who su g g e s te d  th a t  " d ie l  v a r i a t i o n s  in  traw l  

c a tc h e s  r e s u l t  from a com bination  o f  b eh a v io u ra l a c t i v i t i e s  which a t  p resen t  

appear to  in c lu d e  an endogenous n o c tu rn a l  a c t i v i t y  rhythm and a l a b i l e  emergence



p a t t e r n  determined by hunger s t a t e  and food a v a i l a b i l i t y "  (MOLLER and NAYLDR,

1 9 8 0 , pag . 1 1 2 ) .

ko D iurnal v a r ia t io n s  in  l e n g t h  com p osit ion  o f  th e  Nephrops c a t c h.

**.1. M a ter ia l  and methods.

Nephrops le n g th  frequency data  from in d iv id u a l  h a u ls  were c o l l e c t e d  throughout  

t h e  day by t e c h n ic ia n s  o f  t h e  F i s h e r i e s  R esearch S t a t io n  accompanying t h e  Nephrops 

t r a w le r s  a lrea d y  mentioned in  t h e  p rev io u s  s e c t i o n .  Samples o f  50-550 (on ave­

ra g e  200) in d iv id u a l s  o f  t h e  u n so r ted  Nephrops ca tch  were measured to  th e  n e a r es t  

0 . 5  cm t o t a l  l e n g t h ,  from t h e  t i p  o f  th e  rostrum t o  t h e  d i s t a l  edge o f th e  uro-  

pods ( t h i s  s i z e  in t e r v a l  corresp on d s t o  a s i z e  in t e r v a l  o f  about 1 mm carapace  

l e n g t h ) .  D e t a i l s  on th e .s a m p le s  tak en  a r e  g iven  in  T ab le  2.

Only le n g th  frequency data from h a u ls  on a same track  or in  a same very sm all  

area  were used to  i n v e s t i g a t e  d iu rn a l  v a r ia t io n s  in  le n g th  co m p o s it io n . This  

r e s t r i c t i o n  was in tro d u ced  t o  make su r e  th a t  a l l  th e  data  were from th e  same 

part o f  th e  p o p u la t io n  o r ,  in  o th er  words, t o  exclu d e  v a r i a t i o n s  due to  d i f f e r e n ­

c e s  in  th e  s i z e  com position  o f  d i f f e r e n t  p a r ts  o f  th e  p o p u la t io n  ( s e e  e . g .  Anon.., 
1 9 8 2 , s e c t i o n  5 ®**«2 . ) .

Two ty p e s  o f  comparisons between l e n g t h  .frequency d i s t r i b u t i o n s  were made. The 

f i r s t  ty p e ,  c a l l e d  "w ith in  day" com parison, in v o lv ed  th e  le n g th  d i s t r ib u t io n s  

o f  c o n s e c u t iv e  forenoon , midday, a ftern o o n  and midnight h a u ls ,  corresp ondin g  to  

th e  d a i l y  minima (midday and m idnight) and maxima ( f o r e -  and a ftern oon ) in  CPUE. 

The second ty p e ,  c a l l e d  "between days" comparison, in v o lv e d  h a u ls  at th e  same 
t im e  o f  th e  day but on c o n s e c u t iv e  d ays .

^. 2 o _ R esu lts  and d i s c u s s io n .

Examples o f  "w ith in  day" and "betweén days" comparisons a r e  g iv en  in  F ig u res  3 

and ko A b so lu te  frequency d i s t r i b u t i o n s  were transform ed i n t o  cum u lative  r e l a t i v e  

frequency  d i s t r ib u t io n s  to  v i s u a l i z e  more n e a t ly  th e  p o s s i b l e  f lu c t u a t io n s  in  th e  

l e n g th  com position  o f  th e  Nephrops c a tc h .



The "within day" com parisons r e v e a l  some s h i f t s  in  th e  le n g th  d i s t r i b u t i o n  o f  

th e  Nephrops ca tch  w ith  th e  tim e o f  th e  day, but t h e s e  s h i f t s  show no common 

tr e n d .  In some c a s e s  t h e  b ig g e s t  Nephrops were caught during n ig h t - t im e  and th e  

s m a l le s t  ones du rin g  d a y -t im e  ( s e e  e . g .  F ig u r e  3b) ; in  o th er  c a s e s  t h e  o p p o s it e  

was observed ( s e e  e . g .  F ig u r e  3 d ) .  M ostly  th e  s h i f t s  a re  ra th e r  s m a l l ,  1 - 1 .5  cm 

t o t a l  le n g th  between t h e  extrem es (co rresp o n d in g  t o  2 -3  mm carapace l e n g t h ) .

There i s  no c le a r  and g e n e ra l  ev id en ce  of s i 2.e r e l a t e d  d i f f e r e n c e s  in  th e  d iu rn a l  

a c t i v i t y  p a t te r n  o f  Nephrops. The observed v a r i a t i o n s  in  th e  le n g th  com p osition  

o f  th e  ca tc h e s  seem t o  be  ra th er  c a s u a l ,  and a re  probably  due to  sam pling v a r ia ­

t i o n s .  T his  i s  dem onstrated even more c o n v in c in g ly  by th e  "between.days" compa­

r i s o n s .  F igu re  ** shows th a t  th e  d i f f e r e n c e s  betw een th e  le n g th  co m p o sit io n s  o f  

Nephrops taken a t  t h e  same tim e on c o n s e c u t iv e  days a t  l e a s t  equal and sometimes  

even outrange th e  d i f f e r e n c e s  between th e  le n g th  co m p o sit io n s  o f  Nephrops taken  

a t  d i f f e r e n t  t im es  o f  t h e  day.

The l i t e r a t u r e  on t h e  s i z e  r e la t e d  d i f f e r e n c e s  in  behaviou r  o f  Nephrops i s  l i m i ­

te d  and somewhat c o n t r a d ic t o r y .  ANDERSEN- (1 9 6 2 ) ,  JENSEN (1965) and CHAPMAN and 

HOWARD (1979) rep o r ted  th a t  Nephrops c a tc h e s  taken during th e  day com prise  la r g e r  

in d iv id u a l s  than t h o s e  caught a t  n ig h t .  JENSEN (1965) however compared d a y -ca tch es  

t o  n ig h t -c a tc h e s  tak en  in  d i f f e r e n t  y e a r s ,  th u s  c o m p le te ly  o v er lo o k in g  p o s s i b l e  

lon g-term  changes in  t h e  le n g th  com p osition  o f  t h e  p o p u la t io n .  FROGLIA (1972)  

and FARMER (197**) record ed  th e  o p p o s i t e ,  w ith  th e  b ig g e s t  Nephrops taken during  

n ig h t - t im e .  MOLLER and NAYIOR (1 9 8 0 ) ,  f i n a l l y ,  found th a t  th e  l a r g e s t  in d iv id u a l s  

were caught a t  th e  t im e s  o f  peak c a t c h e s ,  in  t h e i r  c a s e  a few hours a f t e r  dawn 
and b e fo r e  dusk.

The p resen t  r e s u l t s  do not confirm  one o f  t h e s e  f i n d i n g s ,  n e i t h e r  do th ey  support  

ANDEJRSEN's h y p o th e s is  th a t  la r g e  Nephrops a r e  l e s s  s e n s i t i v e  t o  l i g h t  than t h e  

sm a lle r  ones (ANDERSEN, 1 9 6 2 ) .  The data  even s u g g e s t  t h a t ,  a t  l e a s t  in  th e  Cen­

t r a l  North Sea , a l l  s i z e  or age groups o f  Nephrops respond in  th e  same way to  
changes in  l i g h t  i n t e n s i t y  on th e  s e a  f l o o r .
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T able  1 -  B e lg ia n  Nephrops la n d in g s ,  by a r ea ,  196^-1983«
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F igure  1 -  Landings, f i s h i n g  e f f o r t  and catch  per u n it  e f f o r t  of the  B e l­
g ia n  Hephrops d ir e c te d  f i s h e r y  in  th e  C entral North Sea, hy 
month, 1977-1982.
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