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ABSTRACT: In arctic ecosystems parasitism seems less conspicuous than in more diverse tropical 
ecosystems. However, several host-parasite relations may be a burden in Arctic ecosystems and 
modify energy-flow patterns. Four different localities of the shallow shelf off Godhavn, West 
Greenland, were studied with regard to biomass, production and life cycles of selected bivalve and 
polychaete species. The following important parasite-bivalve associations were found: the athecate 
hydroid Monobrachium parasitum on Macoma calcarea; the digenetic trematode GymnophaHus 
somateriae in Hiatella byssifera; an unidentified species of turbellarian in Hiatella byssiferal and 
the nemertean Malacobdella grossa in Mya truncata. In the bivalves Mytilus edulis, Serripes 
groenlandicus and Cardium ciliatum only few parasites were detected. Parasitism seems to follow 
the general trend observed in Arctic ecosystems which exhibit low species diversities and high 
numbers of individuals. 

INTRODUCTION 

Invest igat ions concern ing  the product ion  of b ivalves  in  Disko Bugt, West G r e e n l a n d  
(Petersen, 1978) inc luded  some parasi tological  observations.  C o m p l e m e n t e d  by results 
on polychaete product ion (Curtis, 1977), they were used to out l ine  the ene rgy  flow in  
mar ine  ecosystems (Petersen & Curtis, 1980). Bivalves a nd  polychaetes  are p robab ly  the 
most important  pr imary consumers  in  the benth ic  food pool, which  occurs in  the 
sediment  just  be low and  the water  layer just  above the bottom. Even  though reasonable  
estimates of the total energy  flow from inc iden t  solar energy  to fish yie ld  were  obta ined ,  
many  problems remain  unsolved.  Thus the food webs  are not sufficiently k n o w n  a nd  
recycling of energy wi th in  the ben th ic  food pool through predat ion,  parasi t ism, cann iba -  
lism, microbial  decomposi t ion etc. can  bias the est imates  of total product ion  wi th in  each 
compartment  of the ene rgy  flow sheet  (Petersen, 1984). 

Even if parasi t ism in a subarctic ecosystem seems less conspicuous  than  in warmer  
seas it should not be ignored  in  energy-f low studies. In Disko Bugt a nd  West Green land ,  
parasites have b e e n  s tudied by Baer (1956), Bresciani  & Lfitzen (1974), B r i n k m a n n  
(1975), Just (1983), and  Keie (1979, 1980). The present  study concentrates  on four host- 
parasite relat ionships inves t iga ted  in  this area. 

MATERIALS AND METHODS 

In mater ial  collected for the s tudy of life histories a nd  product ion  of ben th ic  species  
at 4 localities (Figs 1 and  2), about  15,000 spec imens  from 24 species of b ivalves  were 
examined.  Gonads and  stomachs were dissected in  the fol lowing species: M y t i l u s  edulis,  
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Fig. 1. Map of study area. Disko Fjord (West Greenland) is a sheltered area with a maximum depth 
of ca 200 m at the mouth. The two localities studied are at 3-18 m (A) and 80-107 m (B). Disko Bugt 
is an exposed, oceanic area with a maximum depth of about 800 m. The investigated localities are at 
3-13 m (C) and 26--47 m (D). The transect of the area shown in Fig. 2 is indicated by a heavy line. 
Phytoplankton production in Disko Fjord (300 kcal/m2/yr) and Disko Bugt (900 kcal/m2/yr) are 

indicated 

Serripes groenlandica, Cardium ciliatum, lVfacoma calcarea, Hiatella byssifera a n d  Mya 
truncate. Paras i t e s  w e r e  no t  f o u n d  in  Serripes groenlandica a n d  Cardium ciliatum. 
Mytilus edulis s h o w e d  m i n o r  a t t acks  of ce rca r i ans .  T h e  r e m a i n i n g  t h r ee  s p e c i e s  con-  

t a i n e d  t h e  p a r a s i t e s  d e s c r i b e d  b e l o w .  

R E S U L T S  

Macorna calcarea - A'Ionobrachiurn parasiturn 

C o l o n i e s  of t h e  h y d r o i d  h,fonobrachium parasitum w e r e  f o u n d  on  3 0 - 5 0  % of 
A~Iacoma calcarea i n d i v i d u a l s ,  w h e r e  t h e y  a re  l o c a t e d  on  t h e  pos t e r io r  e n d  of t he  shel l .  

lVfonobrachium parasitum w a s  f o u n d  o n l y  on  this  spec ies .  T h e  h y d r o i d  th r ives  bes t  on 

e x p o s e d  loca l i t i e s  in  s h a l l o w  dep th ,  w h e r e  t he  g r o w t h  of t h e  hos t  is a lso o p t i m a l  a n d  the  
h i g h e s t  p r o d u c t i o n  is o b s e r v e d .  E a c h  i n d i v i d u a l  of t h e  i n f e s t e d  lVIacoma calcarea b e a r s  
c o l o n i e s  of t he  h y d r o i d  w i t h  a n  a v e r a g e  10-30  h y d r a n t s  a n d  5 - 1 0  g o n o p h o r e s ,  w i th  the  

h i g h e s t  n u m b e r s  d u r i n g  s u m m e r .  T h e  d e g r e e  of i n f e s t a t i o n  at  t h e  o the r  l oca l i t i e s  is h igh ,  

b u t  t h e  h y d r o i d  is less  w e l l  d e v e l o p e d ,  t h e  g r o w t h  of b,lacoma calcarea is r e d u c e d ,  a n d  
t h e  to ta l  p r o d u c t i o n  is sma l l e r .  T h e  pa ras i t e ,  w h i c h  l ives  for s e v e r a l  years ,  is a s e v e r e  
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Fig. 2. Transect through the investigated area shown in Fig. 1. The estimated phytoplankton 
production is given in figures above the stippled column, whose depth also indicate the depth of the 
photic layer. The estimated total benthic production is given in figures above the cross-hatched 
areas whose position indicate the four different localities. Waves indicate sheltered and exposed 
shores. The information presented in Figs 1 and 2 has been compiled from Andersen {1981), Curtis 

(1977}, Petersen (1964, 1977) and Petersen & Curtis (1980) 

burden  for an infested Macoma calcarea. Therefore ,  growth and m a x i m u m  size of the 

parasi t ized b iva lves  are reduced;  their  gonads  are neve r  fully deve loped ,  and their  soft 
parts re la t ively  light. Approx imate ly  50 % of the food consumed  by infes ted  M. calcarea 
individuals  is conver ted  into hydroid  t issue ins tead  of Macorna tissue. However ,  it is not 

easy to in terpret  its in f luence  on the total product ion,  because  the hydro id  may  protect  

Macoma against  p reda t ion  from eiders,  fish and other  animals .  

Hia te l la  byss i f era  - G y m n o p h a l l u s  s o m a t e r i a e  

All Hiatella byssifera ind iv iduals  examined ,  except  for the 0-group, were  heav i ly  
infested by the metacercar ian  Gymnophallus somateriae. Some of the b iva lves  s tudied  

contained more than  100 l iv ing  parasi tes.  The  life cycle of the  paras i te  in the b iva lve  is 

probably  as follows: In spr ing and ear ly  s u m m e r  the  n e w  popu la t ion  of small ,  ca 0.1 m m  

long, metacercar ians  pass the mant le  cavity, pene t r a t e  the mant le  and  move  into the 
extrapal l ia l  fluid. Here  they g row to a size of ca 0.4 mm in the fo l lowing season; 

probably they die in the third season, and even tua l ly  b e c o m e  encrus ted  in the shel l  (or 
vice versa). All s tages of the dead  metacercar ians  can be seen  in the shell,  from recent ly  

encrusted spec imens  to b rown spots deep  in the shell.  The  ins ide  of the shel l  may  exhibi t  

serious calcareous deformations,  which  may  be  harmful  to the host. The  deformat ions  

cannot be  seen  from the outside.  Hiatelta byssifera is e a t en  by two species  of eiders:  
Somateria mollissima, a common  b r e e d i n g  bird, and huge  flocks of mol t ing  males  of 

Somateria spectabilis. The la rge  biomass  and product ion  of Hiatella byssifera t oge the r  

with heavy  predat ion  of eiders  provide  exce l l en t  support  for Gyrnnophallus somateriae 
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in  this area. G. s o m a t e r i a e  damages  the shell, but  not the gonad  development .  As 
infectiOn rate is 100 %, it is impossible  to s tudy the effects of infestat ion on growth. 

H i a t e l l a  b y s s i l e r a  - t u r b e l l a r i a n  sp.  

In the man t l e  cavity, ma in ly  in  the pl icat ions of the retracted siphons, some p ink  
turbe l la r ians  with b lack  eyes and  a length  of 0.2 to 0.6 mm are found. 

They  have not  b e e n  ident i f ied at the genus  or species level;  probably,  they are 
harmless  commensals .  They  may be in te rmedia te  stages of, for example,  the parasitic 
Fecampi idae .  These turbel lar ians ,  which  are most common dur ing  summer,  have not 
b e e n  found in  other mater ia l  or in  the f ree- l iv ing state. 

M y a  t r u n c a t a -  M a l a c o b d e l l a  g r o s s a  

M a l a c o b d e l l a  grossa is ma in ly  found in  s low-growing popula t ions  of M y a  truncata 

in shel tered shal low localities, which are heavi ly  in f luenced  by brackish muddy  melt-  
water  du r ing  summer  and  sea-ice cover dur ing  the other 7 months  of the year. Primary 
product ion  is low. In each of the infested M y a  truncata, only one M a l a c o b d e l l a  grossa 

was found. In the apparen t ly  env i ronmen ta l l y  stressed populat ion,  infestat ion rates 
range  up  to 100 % in  older bivalves,  and  M a l a c o b d e t l a  can weigh  up to 12 % of the soft- 
body weigh t  of the bivalve.  The marks  and  scars seen  on body and  gills of M y a  truncata 

indica te  that M a l a c o b d e l l a  grossa consti tutes a b u r d e n  for the host. The fast-growing 
M y a  truncata  popula t ions  harbour  only very few M a ] a c o b d e l l a  grossa individuals .  Thus, 
this parasi te  is not  impor tant  for product ion  estimates. 

Table 1. Parasitism related to exposure and water depth. + + + + very significant; + +significant} 
+ present; © absent 

Host-parasite relationship Depth Area 
sheltered exposed 

Macoma calcarea - Monobrachium parasiticum shallow + + + + + + 
deep + + + 

Hiatella byssifera - Gymnophallus somateriae shallow O + + + + 
deep 0 0 

Hiatella byssifera - turbellarian shallow 0 + + + + 
deep 0 0 

Mya truncata - Malocobdella grossa shallow + + + + + 
deep 0 + 

DISCUSSION 

Most s tudies  on host-parasi te  re la t ionships  in  mar ine  env i ronment s  are concerned 
wi th  selected taxonomic  groups of parasi te  or host. This study, however,  is based  on a 
representa t ive  sample  t aken  at r andom from a subarct ic  ben th ic  b iva lve  fauna. Hence,  it 
provides  some ins igh t  into ecological ly impor tant  host-parasi te  associations (Table 1). 
Several  types are present,  r ang ing  from parasi tes  that  benef i t  from high product ion and  
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h i g h  p r e d a t i o n  (Gyrnnophallus somateriae), to  p a r a s i t e s  w h i c h  b o t h  t a k e  a h i g h  to l l  of i t s  

hos t  b u t  a l so  m a y  p r o t e c t  i t  (Monobrachium parasitum), to  p a r a s i t e s  w h i c h  o b v i o u s l y  

t a k e  a d v a n t a g e  of a w e a k e n e d  p o p u l a t i o n  (Malacobdella grossa), a n d  to  h a r m l e s s  

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

o t h e r  a r e a s  ( P e t e r s e n ,  1968, 1977), p a r a s i t e s  f r o m  A r c t i c  e n v i r o n m e n t s  s e e m  to f o l l o w  t h e  

g e n e r a l  t r e n d  t h a t  i n  t h e  A r c t i c  t h e  n u m b e r  of s p e c i e s  d e c r e a s e s  w h i l e  t h e  n u m b e r  of 

i n d i v i d u a l s  i n c r e a s e s  c o m p a r e d  to m o r e  t e m p e r a t e  a r e a s .  H e n c e ,  c e r t a i n  t y p e s  of p a r a s i -  

t i sm  c a n  b e  s t u d i e d  m o r e  e a s i l y  i n  t h e  Arc t ic ,  a l t h o u g h  t h e s e  a r e  n o t  n e c e s s a r i l y  t h e  s a m e  

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

Arct ic ,  w h i l e  p e l a g i c  e n e r g y  f l o w  d o m i n a t e s  i n  t r o p i c a l  e c o s y s t e m s .  A f o o d  c h a i n  s u c h  as  

h o s t - e c t o p a r a s i t e - c l e a n e r  is c o m m o n  i n  t r o p i c a l  e c o s y s t e m s ,  b u t  r a r e  or  a b s e n t  in  A r c t i c  

e c o s y s t e m s .  

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

if i t  w a s  a b u r d e n  for  t h e  hos ts .  H o w e v e r ,  t h e  r e s u l t s  of t h i s  s t u d y  s h o w  t h a t  p a r a s i t i s m  

c a n  c o m p l i c a t e  i m p o r t a n t  e n e r g y  f l ow  p a t t e r n s .  N e v e r t h e l e s s ,  f u r t h e r  s t u d i e s  a r e  n e c e s -  

sa ry  to e v a l u a t e  i ts  q u a n t i t a t i v e  i m p o r t a n c e .  
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