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ABSTRACT: Predat ion has  b e e n  demonst ra ted  to be  of fundamenta l  importance in s tructuring 
benth ic  communit ies  in the inter t idal  zone. The aim of the present  invest igat ion was to e lucidate  
some of the effects of predat ion on structuring communit ies  in  unvege ta ted  subt idal  sediments.  
Field manipula t ive  cage exper iments  were performed on sed iment  in the inner  par t  of the Oslofjord 
(Norway), where  the species composit ion was typical for a moderate ly  organical ly enr iched 
sediment.  Sediment  from this area was t ransferred to an  area not suspected a priori to be  seriously 
affected by organic pollution, and  the effect of predat ion on the fauna was evaluated.  Predat ion 
effects were not observed in the Oslofjord exper iments  partial ly because  of extensive obstruction of 
recrui tment  to the sediment  by set t lement  of Polydora antennata on the cage; however,  further  
exper iments  are in  progress in this area. No such sett l ing was observed in the unpol lu ted  area. Here 
63 taxonomic groups were identified, 57 in the control and  50 in the cages; 43 taxonomic groups 
were found in both  the cage and  the control. The total n u m b e r  of individuals  was significantly 
h igher  in  the cage (4779) than  in the control (2849). The fauna recrui ted to the sediment  in the cage 
responded to decreased predat ion by macropredators  by  a significant reduct ion in diversity. Of the 
10 most abundan t  groups 3 (Tellinacea, Syllidae and  Pholo~ minuta) were significantly more 
abundan t  in  the cage than  in the control; 3 others (Prionospio malmgreni, Microphthalmus 
abberans and Paraonidea) were significantly more abundan t  in the  control. It is concluded that  in an  
unpol lu ted  area predat ion is an  important  factor in controll ing numbers  of at least  some of the most 
abundan t  species. However,  the effect of predat ion does not seem to be  of the same importance in 
the subt idal  as has  previously b e e n  recognized for unvege ta ted  inter t idal  mudflats. 

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

M o n i t o r i n g  of m a r i n e  c o m m u n i t i e s  i n  o r d e r  to d e t e c t  p o l l u t i o n  e f fec t s  is b a s e d  o n  t h e  

i d e a  t h a t  u n d e t e c t a b l e  s m a l l  s c a l e  p h y s i o l o g i c a l  or b e h a v i o u r a l  e f fec t s  a t  t h e  i n d i v i d u a l  

l e v e l  a r e  m o r e  r e a d i l y  d e t e c t e d  a t  t h e  c o m m u n i t y  l eve l .  H o w e v e r ,  p r e s e n t  e c o l o g i c a l  

t h e o r y  a n d  e c o - p h y s i o l o g i c a l  k n o w l e d g e  c a n n o t  p r e d i c t  t h e  r e s p o n s e  a t  t h e  c o m m u n i t y  

l e v e l  f o l l o w i n g  s m a l l  s c a l e  f l u c t u a t i o n s  i n  n a t u r a l  v a r i a b l e s .  T h e r e f o r e ,  t h e r e  is a t  

p r e s e n t  a h i g h  l e v e l  of b a c k g r o u n d  n o i s e  i n  t h e  m e a s u r e m e n t  of p o l l u t i o n  e f fec t s  o n  

m a r i n e  c o m m u n i t i e s .  

O n e  of t h e  n a t u r a l  v a r i a b l e s  a f f e c t i n g  c o m m u n i t y  s t r u c t u r e  is p r e d a t i o n .  In  t h e  r o c k y  

i n t e r t i d a l  z o n e  a t t a c h m e n t  s p a c e  is o f t e n  a l i m i t e d  r e s o u r c e  ( C o n n e l l ,  1961a,  b, 1972). 

T h e  u s u a l  o u t c o m e  of c o m p e t i t i o n  for  t h i s  r e s o u r c e  is t h a t  c o m p e t i t i v e  s u p e r i o r  s p e c i e s  

w i l l  e x c l u d e  i n f e r i o r  s p e c i e s  a n d  t h e  s u b s t r a t e  is t h e r e f o r e  m o n o p o l i z e d  b y  o n e  or  a f e w  

s p e c i e s .  M e n g e  & S u t h e r l a n d  (1976) a n d  P e t e r s o n  (1979a)  d e m o n s t r a t e d  t h a t  m y t i l i d s  i n  
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areas  wi th  few preda tors  wi l l  ou tcompete  ba l an ids  and  monopol ize  the  substrate.  
However ,  severa l  p rocesses  (for example ,  predation} may  in ter rupt  the  compet i t ive  
in terac t ions  so that  monopol iza t ion  is not  achieved.  Peterson (1979a) i nves t iga t ed  the 
re la t ive  impor tance  of p r eda t i on  and  compet i t ion  in  o rgan iz ing  an  in te r t ida l  ep i f auna l  
communi ty .  He showed  that  in a p ro tec ted  a rea  p reda tors  p reven t  monopo l i za t ion  of the 
mid  and  low in te r t ida l  by  the compet i t ive  dominan t  Mytilus. 

In in te r t ida l  mudfla ts  Reise (1977a, b, 1978} found that  r e d u c e d  p reda t i on  u n d e r  
cages  resu l ted  in  h ighe r  a b u n d a n c e  and  a l t e red  composi t ion  of the  fauna.  Genera l ly ,  the  
exclus ion  of p reda tors  from u n v e g e t a t e d  in te r t ida l  flats resul ts  in a d ramat ic  increase  in 
macroben thos  abundance .  However ,  in an  ex tens ive  inves t iga t ion  Commito  (1976} 
found no suppor t  for the  hypothes is  that  fish and  crabs control  the  s tructure of two 
softbottom in te r t ida l  communi t i es  in the  Newpor t  River estuary,  Nor th  Carol ina ,  USA. In 
ee lg rass  and Corophium beds  Reise (1978} found that  exc lus ion  cages  d id  not  have  the 
same dramat ic  effect on a b u n d a n c e  as found on u n v e g e t a t e d  sand  and  mudflats ;  some 
species  r e s p o n d e d  wi th  a h ighe r  a b u n d a n c e  wi th in  the cage  and  others  wi th  a h ighe r  
a b u n d a n c e  in the control. Young & Young (1978), observ ing  exclus ion  cages  in  seagrass  
associat ions,  found that  total  macrofauna  spec ies  were  more  a b u n d a n t  in cages  than  in 
controls, but  only  cer ta in  spec ies  had  thei r  h ighes t  dens i t ies  ins ide  the  cages.  A poss ib le  
exp lana t ion  for the r e d u c e d  effect of p reda t ion  on a b u n d a n c e  of macroben thos  in 
seagrass  associat ions  as compared  with  u n v e g e t a t e d  sand and mudfla ts  is that  the 
grasses  provide  phys ica l  re fuges  from p reda t ion  (Reise, 1978}. 

Genera l ly ,  p r eda t i on  seems  to be  an  impor tan t  va r i ab le  in de t e rmin ing  communi ty  
structure both  in in te r t ida l  flats and  in p ro tec ted  areas  o n  the midd le  and  low in ter t ida l  
rocky shore. In the rocky in te r t ida l  r e d u c e d  p reda t ion  often resul ts  in monopol iza t ion  of 
the subs t ra te  by  one or two species ,  and  in u n v e g e t a t e d  in te r t ida l  flats r e d u c e d  p reda t ion  
leads  to an  increase  in a b u n d a n c e  and d ivers i ty  (Peterson, 1979b). 

Few exper imen t s  have  b e e n  d e s i g n e d  to eva lua te  the  effect of p reda t ion  on com- 
muni ty  structure in  sub t ida l  sediments .  B legvad  {1927} pe r fo rmed  exper imen t s  at 5.5 m 
dep th  at Nissum Bredning  in Denmark ,  and  Virns te in  (1977, 1979} inves t iga t ed  the  effect 
of p reda t ion  on the in fauna  at a dep th  of 1.4 m on a sandy  bot tom at C h e s a p e a k e  bay,  
USA. Arntz  (1977} pe r fo rmed  man ipu la t i ve  cage  expe r imen t s  at a dep th  of 20 m in the  
Kiel  Bight  in  order  to s tudy t ransfer  of ben th ic  b iomass  to demer sa l  fish. B legvad  and  
Virns te in  found a cons ide rab le  inc rease  in a b u n d a n c e  w h e n  p reda t ion  pressure  was 
r e d u c e d  by  the exclus ion  cages,  thus r e s emb l ing  the resul ts  from in te r t ida l  sand and  
mudfla ts  as found by  Reise (1978). The  resul ts  from Arntz ' s  expe r imen t s  are  more 
difficult  to in te rpre t  b e c a u s e  of d e v e l o p m e n t  of unusua l ly  h igh  number s  of preda tors  
ins ide  the  cages.  

The a im of the  p resen t  inves t iga t ion  was  to try to e luc ida te  some of the  effects of 
p reda t ion  in s t ructur ing soft bo t tom communi t i es  in sub t ida l  a reas  w h e r e  phys ica l  and  
chemica l  va r i ab le s  are  more  s table  than  in the  in te r t ida l  and  in the  sha l low subt idal .  The 
subt ida l  a rea  be low the pycnoc l ine  should  be  a pr ior i  more  convenien t  for b io log ica l  
moni tor ing  because  of its more  s tab le  env i ronmen ta l  var iables ,  though  one must  bea r  in 
mind  that  many  sub t ida l  o rganisms  are  s tenotopic  whi l e  in te r t ida l  o rgan isms  often are 
eurytopic .  
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METHODS 

The effect of predat ion  was eva lua ted  by performing field manipu la t ive  cage 
experiments .  The basic idea  in  such exper iments  is that a part  of the substrate is 
protected from predat ion  by construct ing a cage. Predat ion effects are de te rmined  by 
compar ing faunal  composi t ion and  abundanc e  inside and  outside the cage. Higher  
a b u n d a n c e  inside the cage indicates  that predat ion is involved in  control l ing a b u n d a n c e  
outside the cage. Altered species composit ion may indicate  the effect of predat ion  on 
competi t ive interactions.  

Sediment  for the exper iments  was collected at the exper imenta l  site in  the Oslofjord 
(10 ~ 37' 64" E, 59 ~ 52' 26" N, see Pig. 1) us ing  a t r iangular  dredge. In the laboratory the 
sediment  was homogen ized  in  a cement  mixer; stones, mollusc shells and  other larger 
objects were removed. The homogen ized  sed iment  was filled into grey PVC exper imen-  
tal boxes (60 • 40 • 12.5 cm, see Pig. 2). Homogeniza t ion  min imised  the possibi l i ty of 
sed iment  heterogenei ty.  The boxes with the sediment  were frozen in  order to kil l  all 

200 k m 
I I 

Inner 
Oslofjord 

N I / '  I 
/ /  

+ r 

/ 
c 
t 

I 

t I 

I -  
~, Norway 

J 

F a r s u n d  - -  

Pig. 1. Chart showing experimental sites. Oslofjord (10 ~ 37' 64" E, 59 ~ 52' 26" N). Farsund (6 ~ 49' 15" 
E, 58 ~ 4' 6" N) 

macrofauna  and  to prevent  wash ing  out the sediment  w h e n  submerg ing  the boxes in  the 
sea. One half of each exper imenta l  box {referred to as "cage") was covered by a 3-ram 
mesh ne t  for exclusion of ep ibenth ic  macropredators from the sed iment  ins ide  the cage. 
The other half of each box is referred to as "control". The exper imenta l  boxes were 
submerged  (a) in the inner  Oslofjord at 23 m depth and  (b) on the south coast of Norway 
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near  Farsund  (6 ~ 49' 15" E, 58 ~ 4' 6" N, see Fig. 1) at a depth of 18 m. The sea bed  at both 
stations is almost horizontal.  No or very few macroalgae were present,  and  so far no 
structures above the surface of the sed iment  which may obstruct predators have b e e n  

observed. 
The sed iment  at the station in  the inner  Oslofjord had a high content  of faecal pellets 

and  the fauna  in the area was typical  for a moderate iy  organic enr iched sediment .  
Common taxa were Polydora, Chaetozone, Cirratulus, Ophiodromus, Lagis, Capitel l i-  
dae, Dorvil l idae and  Thyasira. The sediment  at Farsund was a priori not suspected to be 
organical ly  enriched. It was main ly  composed of mollusc shell  f ragments  and  some mud  
and  sand. The natura l  faunal  composit ion of the sediment  was not know n  in  any  detail. 
However,  all  of the a b u n d a n t  taxa found in  the exper imenta l  box, except Microphthal- 
mus abberans, were found in  comparable  a b u n d a n c e  on the natura l  sed iment  outside 
the box. Tempera ture  and  sal ini ty were recorded only at the station in  the inner  
Oslofjord. Dur ing  the exper imenta l  period it var ied be t w e e n  the limits of 7-8.5 ~ and  
31.5-32.5 %0 S at a depth of 23 m. The exper imenta l  boxes were submerged  in  the inner  

Fig. 2. Experimental box with net cover and grid divider 

Oslofjord on 27 Jan. 1978 and  at Farsund on 25. Feb. 1978. The boxes were recovered by 
scuba divers after 7 months of submergence .  Several  other exper imenta l  boxes have 
b e e n  submerged  in  the innerOslof jord ,  bu t  the results from these exper iments  are only 
b r i e f lyment ioned  in  this paper.  Prior to recovery, the predator-exclusion ne twas  remov- 
ed and  4 grids (see Fig. 2) were pushed  into the exper imenta l  box, d iv iding this into 60 
compartments  (surface area 27.5 cm2). A lid was fas tened to the box to avoid f lushing of 
the sed iment  w h e n  t aken  to the surface. In the laboratory 150 ml of sediment,  corres- 
pond ing  to 5.5 cm depth, was removed from each compartment .  Marg ina l  compartments  
were excluded in  order to avoid possible edge effects. The sediment  was preserved in 
10 % neut ra l ized  formaldehyde and  washed  through 500-~m and  250-/~m sieves. The 
remains  on the sieves were s ta ined with rose bengal .  The animals  were sorted unde r  a 
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b inocu la r  microscope and  all animals ,  except nematodes  and  protozoans were ident i f ied 
to species or taxon. 

In order to measure  to what  extent  the predator-exclusion ne t  reduces sed imenta t ion  
unde r  the cage, one exper imenta l  box with 24 jars (12 in  control and  12 in  cage} were 
submerged  for 3 months  from 11 May 1978 in  the inne r  Oslofjord. The jars were closed 
dur ing  submergence  and  recovery. The dry weight  {dried at 60 ~ un t i l  constant  weight) 
of the content  in  each jar was determined,  and  cage and  control were compared. 

The l ight  reduct ion caused by  the predator-exclus ion ne t  was de te rmined  wi th  a 
l ight  sensor (United Detector Technology, model  80 X photometer).  On land,  I0 al terna-  
t ing l ight  in tens i ty  measurement s  were made  in  cage and  control in  one exper imenta l  
box. Measurements  were made  at the level  of the sed iment  surface. 

For statistics Shannon  Wiener  diversity index  (H), Pielous evenness  index  (J), total 
n u m b e r  of specimens  and  taxa in  each compar tment  were calculated.  For each of the 2 
exper iments  performed, the fauna  was d iv ided  into a certain n u m b e r  of taxonomic 
groups so that each group was represented  in  both cage and  control. The m e a n  n u m b e r  
of ind iv idua ls  wi th in  a group was higher  than  1. The groups were ranked  according to 
a b u n d a n c e  in  control. A b u n d a n c e  of an imals  wi th in  cage and  control was then  plotted as 
a funct ion of rank  in  control. The effect of predat ion  can then  be visual ized by  compar ing 
the curve for cage and  control. 

RESULTS 

S e d i m e n t a t i o n  a n d  l i g h t  m e a s u r e m e n t s  

The m e a n  weight  of the content  in  each jar unde r  cage was 3.77 g (S. D. ---- 0.96} a nd  
in  control 4.35 g (S. D. = 1.13}; a t-test however  could not indica te  any difference in  
contents  b e t w e e n  cage and  control at the 0.05 level  of significance.  Set t lement  of 
PoIydora on the net  covering the cage was observed. 

Measurements  showed a l ight  in tensi ty  reduct ion of 25.5 % unde r  the cage as 
compared to the control w h e n  measured  on land  with no animals  or sed iment  on the net. 

E x p e r i m e n t s  i n  the  i n n e r  O s l o f j o r d  

On  recovery of the exper imenta l  box an  extensive amount  of PoIydora spp. {mainly 
Polydora antennata) was observed on the net  covering the cage. A total of 23 taxa was 
ident i f ied in the exper imenta l  box, 20 i n  the control and  18 in the cage. The 5 most 
a b u n d a n t  taxa were Potydora, Capitel l idae,  Chaetozone, Dorvell idae and  Pholo~. The 
m e a n  n u m b e r  of indiv iduals  in  each compar tment  in  the control (507) was s ignif icant ly 
higher  than  in  the cage (103). The m e a n  n u m b e r  of indiv iduals  of Polydora in  the control 
was 381 and  in  the cage 52; this difference is caused, at least partially, by the extensive 
amount  of Polydora on the net  covering the cage. Therefore Polydora was excluded in  
calculat ions of diversity and  evenness ,  g iving H = 2.61, J = 0.61 in  the control and  
H = 2.88, J = 0.70 in  the cage. However,  ne i ther  m e a n  diversity nor  m e a n  evenness  was 
s ignif icant ly h igher  in  the cage than  in  the control (t-test, P = 0.05). The fauna  in  the 
exper imenta l  box was divided into 8 groups (see Table  1). All groups were represented  
with a higher  n u m b e r  of indiv iduals  in  the control than  in  the cage (see Fig. 3). Of the 
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Table 1. Groups in control ranked according to decreasing abundance 
(Inner Oslofjord, Vassholmen; 7-month experiments) 

Rank in control Species/taxa 

Polydora spp. 
Capitellidae ( Capitornastus and Capitella) 
Chaetozone setosa Malmgren 
Other taxa (12 in control and 10 in cage) 
Dorvellidae ( Ophryotrocha and Schistomenngos} 
Pholo~ minuta (Fabricius) 
Polychaeta, indet. 
Harpacticoidea 

total n u m b e r  of an imals  74.3 % were re ta ined  on 500-/~m sieves in  the control and  36.6 % 
in  the cage. The corresponding results after exc luding  PoIydora were 54 % and  36 %, 
respectively. Ranking  the 8 groups found in  cage and  control according to a bunda nc e  
and test ing for the existence of a correlation be tween  rank  n u m b e r  in  the cage and  in  the 

control reveals  a correlation coefficient Rs -- 0.94 (N = 7) (Spearmans rank  correlation 
coefficient). This gives a h ighly  s ignif icant  correlation (P = 0.001) (see Fig. 5b). Two 

other exper iments  have b e e n  performed in  the inner  Oslofjord: one in  the period 2 
Aug . -9  Nov. 1977 and  another  in  the period 27 Jan. -21 Apr. 1978. In none  of these 
exper iments  was the total a b u n d a n c e  in  the cage h igher  than  in  the control. In both 
exper iments  the a b u n d a n c e  of Polydora 
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Fig. 3. Results f rom 7-month experiments in inner Oslofjord. Abundance of animals in cage and 
control as a funct ion of rank number in control. Vert ical  lines indicate 4- 1 S. D. 
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al though,  only some sed iment  and  no visible  foul ing was found on the net  covering the 
cage. 

E x p e r i m e n t s  at  F a r s u n d  

No sed iment  or an imals  were visible on the net  covering the cage on recovery. A 
total of 63 taxonomic groups were identified,  57 in  the control and  50 in  the cage; 43 
were found both in  the cage and  the control. The m e a n  n u m b e r  of ind iv idua ls  in  each 
compar tment  unde r  the cage (398) was s ignif icant ly  higher  (t-test, P -- 0.05) than  in  the 
control (237). Diversity and  evenness  in  the control (2.69, 0.46 respectively) were h igher  
than  in  the cage (2.32, 0.41). M e a n  diversity for each compar tment  in  the control (2.43) 
was s ignif icant ly  h igher  than  in  the cage (2.23). Mean  evenness  was also h igher  in  the 
control, though this difference was not s ignif icant  (t-test, P -- 0.05). The an imals  in  the 
exper imenta l  box were divided into 11 groups (see Table  2); of these 3 (Tellinacea, 
Syll idae and  Pholo~ minuta) were s ignif icant ly more a b u n d a n t  in  the cage and  3 
(Prionospio malmgreni ,  Microphthalmus abberans and  Paraonidea) were s ignif icant ly 
more a b u n d a n t  in  the control. In the 5 r em a i n i ng  groups no signif icant  difference 
b e t w e e n  the cage and  the control was found (results are summarized  in  Pig. 4). Out  of 
2849 ind iv idua ls  in  the control 20 % were re ta ined  on sieves with mesh size of 500 prn 
whereas  the corresponding results fron*t the cage (4779) were 21%.  In these exper iments  
there was a h ighly  s ignif icant  (P ---- 0.01) correlation be t w e e n  rank  in  cage and  rank  in  

control, bu t  the correlat ion coefficient is lower (Rs --- 0.77, N ~- 10) than  in  the experi- 
men t  in  the inne r  Oslofjord (see Pig. 5c). 

Table 2. Groups in control ranked according to decreasing abundance 
(Parsund; 7-month experiments) 

Rank in control Species/taxa 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Harpacticoidea 
Tellinacea 
Others (47 in control and 41 in cage) 
Ophiuroidea, spat < 500/~n 
Prionospio malmgreni (Clapar&de) 
Exogene naidina Oersted and Sphaerosyllis tetralix Eliason 
Sphaerosyllis hysterix Clapar&de 
Paraonidea (Paraonis fulgens?) 
Halacaridae 
Microphthalmus abberans (Webster & Benedict) 
Pholo~ minuta (Fabricius) 

DISCUSSION 

L i m i t a t i o n s  of t he  m e t h o d  

The basic  idea  of the exper iments  was that reduced predat ion pressure, if existing, 
would  result  in  an  increased prey organism a b u n d a n c e  in  the cage. However,  several  
difficulties arise in  the in terpre ta t ion of the results for cage experiments ,  s ince factors 
other than  predat ion  may  inf luence  the results. 
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Fig. 5. Rank in control as a function of rank in cage. (a) Inner Oslofjord, 3-month experiments.  (b) 
Inner Oslofjord, 7-month experiments.  (c) l%rsund, 7-month experiments. (d) Species common to 
both cage and control. Data from experiments  on unvegeta ted mudflat (Reise, 1978, Table ?)~ I t  

species were exclusively found in the cage whereas  none were exclusively found in the control 
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Enhanced abundance of some species may result in reduced competitive success for 
taxa not directly affected by predation. This could result in . reduced  abundance for 
competit ively inferior species in the cage. 

The cage modifies some physical  variables. In this investigation light intensity is 
reduced by at least 25 % in the cage. Because animals are known to respond to variations 
in the physical  variables of their habitat,  a difference in community structure in the cage, 
compared with the control, might not be due to predation, but rather to modifications of 
the physical  environment. For example,  a photonegative larva might aggregate  under  
the cage when settling. Enhanced sedimentation in the cage might also be a problem. In 
my experiments no significant increase of sediment in the cage was observed. However, 
an extensive sett lement of PoIydora on the net covering the cage may have reduced 
sedimentat ion under the net. From cage experiments on rocky substrate enhanced 
sedimentat ion is known to be of importance (H. Christie, personal  communication). 

The net itself and the presence of fouling organisms might  obstruct larval settle- 
ment. Results from cage experiments in the inner Oslofjord are clearly affected by 
obstructed larval recruitment (see Fig. 3). 

An abundance increase inside the cage may result in emigration of mobile species 
out of the cage. Conversely, predators capable of passing the cage might migrate into the 
cage if abundance of 'their prey is higher there. The cage can also function as a refuge 
from predat ion by secondary carnivores for predatory species capable of passing the 
cage (Arntz, 1977}. Thus, migration might camouflage or bias predat ion effects on 
community structure in the cage in several ways. 

Species with the abil i ty to recruit over the whole experimental  period might have 
the same density in the cage and control, not because predat ion on these animals did not 
take place, but because there are always individuals ready to replace an individual  
removed by predation. In the inner Oslofjord Schram {1968) found that Polydora larvae 
were present  all the year  round. 

Predators do not always remove the whole prey, for example only the siphon of 
bivalves or palps of polychaetes may be utilised. This form of predat ion results in a 
reduction in biomass but not in a reduction in abundance and would not have been  
recognised in my experiments.  

The experimental  box was situated on the natural sediment. This created a vertical 
barrier  from the surface of the surrounding sediment to the surface of the sediment in the 
box. I postulate that this barrier  is unimportant  in restricting demersal  fish from the 
control {gobids have been  seen on the control}. On the contrary, the experimental  box 
may attract fish because the box represents heterogenei ty on the natural sediment. 
Epibenthic predators relying on contact with the sediment for locomotion are more l iable 
to be restricted by the barrier~ however, even pagurids have been  found in the control. I 
therefore conclude that most epibenthic predators are capable of advancing onto the 
experimental  box, though abundance may be somewhat different from on the natural 
sediment. 

I n t e r p r e t a t i o n  of the  r e s u l t s  

In the experiments from the inner Oslofjord, recruitment to the sediment in the cage 
is reduced by the net covering and by the fouling organisms on this net. Therefore the 
effect of predat ion cannot be est imated on the basis of abundance (reduced recruitment 
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and r e d u c e d  p reda t ion  pressure  have  oppos ing  effects on abundance) .  My resul ts  
ind ica te  that  the  effect of r e d u c e d  rec ru i tment  o~ a b u n d a n c e  is g rea te r  t han  the poss ib le  
p reda t ion  effect. When  the  taxa  in the  cage  ar/d the  control  are  a r r anged  accord ing  to 
re la t ive  abundance ,  a h igh  corre la t ion b e t w e e n  r ank  in cage  and  r ank  in control  (see Fig. 
5a, b) is r evea led .  

Both p reda t ion  and  compet i t ive  in terac t ions  may  a l ter  re la t ive  a b u n d a n c e  pat terns .  
In the  expe r imen t s  of Reise (1978) there  was  no corre la t ion  b e t w e e n  r ank  in control  and  

cage  (Fig 5d). In addi t ion,  severa l  spec ies  were  found exc lus ive ly  in the  control.  Reise 
in te rp re ted  the di f ference b e t w e e n  cage  and  control  as a function of predat ion .  Based  on 
the a rgumen t  that  p r eda t ion  al ters  re la t ive  a b u n d a n c e  and  on the p resen t  results,  I 
conc lude  that  p r eda t ion  by  ep iben th i c  macrofauna  does not  s eem to be  of fundamen ta l  
impor tance  in s t ructur ing re la t ive  a b u n d a n c e  b e t w e e n  the r ecogn i sed  groups  in an  a rea  
wi th  a mode ra t e ly  o rgan ica l ly  en r i ched  sed imen t  as found in the  subt ida l  s ta t ion in the  
inner  Oslofjord. Fur ther  expe r imen t s  wi th  cages  on na tu ra l  s ed imen t  are, however ,  in  
progress  in  our l abora to ry  to clarify this  further. 

Out  of the 11 groups  l i s ted  in Table  2 from the exper imen t s  at Farsund,  5 are  not  
s igni f icant ly  different  in a b u n d a n c e  in the  cage  as compared  wi th  the  control. The  6 
r e m a i n i n g  groups  have  e i ther  a s igni f icant ly  h ighe r  a b u n d a n c e  in the  cage  (Tel l inacea,  
Syl l idae ,  indet ,  and  Pholo~ minuta) or a s igni f icant ly  h ighe r  a b u n d a n c e  in the  control  
(Prionospio malmgreni, Paraonidea ,  indet ,  and  Microphthalmus abberans). These  resul ts  
are  in contrast  to the  resul ts  from the inner  Oslofjord exper iments ,  whe re  al l  groups  had  
a lower  a b u n d a n c e  in the  cage  than  in  the  control. I in te rpre t  this  d i f ference as an  
ind ica t ion  that  there  is no d ramat ic  reduc t ion  in rec ru i tment  to the  cage  c o m p a r e d  wi th  
the  control  in the  expe r imen t s  at  Farsund.  The  resul ts  showing  a s igni f icant ly  h ighe r  
a b u n d a n c e  in  the  cage  for 3 groups  are  in t e rp re t ed  as an  effect of r e d u c e d  p reda t i on  and  
that  p reda t ion  is an  impor tan t  factor in control l ing a b u n d a n c e  of smal l - s i zed  te l l inace-  
ans, syl l ids  and  Pholob minuta. However ,  o ther  in te rpre ta t ions  are  possible .  

Other  authors  recognize  the  s igni f icance  of p reda t ion  in the  control  of b iva lve  
abundance .  Segerstr~]le (1978) concludes  that  p r eda t ion  is an impor tan t  factor in control-  
l ing  a b u n d a n c e  of Macoma baltica in the  Balticj and  Reise (1977) demons t ra tes  in some 
man ipu l a t i ve  cage  expe r imen t s  in  the  in te r t ida l  tha t  dens i ty  of Macoma baltica spa t  is 
h ighe r  ins ide  the  cage  than  outside.  Muus  {1973} rega rds  p reda t ion  as a dominan t  cause  
of mor ta l i ty  among  y o u n g  bivalves .  Virns te in  (1979) s tates  that  the  an imals  most affected 
by  p r eda t i on  are  those l iv ing  close to the  sed imen t  surface, not l iv ing  in tough tubes  and  
not ab le  to re t rac t  qu ick ly  to d e e p e r  par ts  of the  sediment .  Clear ly ,  sma l l - s i zed  te l l inace-  

ans fal l  wi th in  this  group. 
The  resul ts  demons t ra te  3 groups  wh ich  were  s igni f icant ly  more  a b u n d a n t  in  the  

control  than  in the  cage.  These  resul ts  are difficult  to expla in .  However ,  some of the 
factors s ta ted  at the  b e g i n n i n g  of this sect ion (for e xa mp le  compet i t ive  in terac t ions  wi th  
groups  affected by  r e d u c e d  p reda t ion  pressure} are  poss ib le  exp lana t ions  for the  h ighe r  
a b u n d a n c e  in the  control. My conclus ion is that  exclus ion of ep iben th i c  macropreda to r s  
from sub t ida l  sed iments  does  not  l e ad  to a s igni f icant  increase  in a b u n d a n c e  except  for 
smal l - s i zed  b iva lves ,  Sy111des and  for Pholo~ minuta or ma jo r  changes  in  spec ies  

composi t ion  in the a rea  inves t iga ted .  
My resul ts  on p r eda t i on  effects from u n v e g e t a t e d  sub t ida l  sediments ,  toge ther  wi th  

resul ts  from u n v e g e t a t e d  in te r t ida l  mudflats ,  ind ica te  that  p r eda t i on  is of more  l imi t ed  
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i m p o r t a n c e  i n  t h e  s u b t i d a l  t h a n  h a s  p r e v i o u s l y  b e e n  f o u n d  for  t h e  i n t e r t i d a l  (Naqv i ,  

1968;  Re ise ,  1977a,  b,  1978). To  m y  k n o w l e d g e ,  t h e  o n l y  a u t h o r  c o n c l u d i n g  t h a t  

p r e d a t i o n  is of l i m i t e d  i m p o r t a n c e  i n  s t r u c t u r i n g  c o m m u n i t i e s  o n  i n t e r t i d a l  m u d f l a t s  is 

C o m m i t o  (1976). 

If f u r t h e r  i n v e s t i g a t i o n s  i n  t h e  s u b t i d a l  v e r i f y  t h a t  p r e d a t i o n  is of l i m i t e d  i m p o r t a n c e  

i n  c o n t r o l l i n g  c o m m u n i t y  s t r u c t u r e ,  t h i s  w o u l d  b e  of s i g n i f i c a n c e  i n  m o n i t o r i n g  p o l l u t i o n  

e f fec t s  o n  c o m m u n i t y  s t r u c t u r e .  T h e  f l u c t u a t i o n s  i n  c o m m u n i t y  p a r a m e t e r s  d u e  to 

p r e d a t i o n  w o u l d  b e  l e s s  a n d  t h e r e f o r e ,  t h e  b a c k g r o u n d  n o i s e  i n  t h e  m e a s u r e m e n t  of 

p o l l u t i o n  e f fec t s  w o u l d  b e  r e d u c e d .  
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