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ABSTRACT: The macrobenthic fauna associated with Fucus at a station in the Kiel Fjord was 
investigated from June 1978 until June 1979. The predominant group in number as well as in 
biomass were gammarids. They formed, together with the isopods Idotea spp., approximately 95 % 
of the total average annual biomass, The total dry weight of all macrobenthic animals (excl. 
~'ttorina spp.) increased from 1.9 g per kg Fucus in May to about 16 g in June-August, and dropped 
to 8.3 g in September. Winter average dry weight values were only about 6 % of the summer values. 

INTRODUCTION 

The brown a lga  Fucus  ves iculosus  forms a substantial  part  of the s e a w e e d  commun-  

ity from the midwa te r  l ine down to about  2 m depth in the Baltic Sea. Due to the lack of 

major  rock soils in Kiel  Bight, ma in ly  ind iv idua l  stones ly ing on sandy and muddy  
bottom and hard substrate are colonized.  

Hoffmann (1952) es t imated  the Fucus  stocks (F. ves iculosus  and F. serratus) of Kiel 
Bight from depths  of 0 to 6 m to be  about  1.8 kg wet  we igh t  per  m 2. This corresponds to a 

year ly  product ion  of 0.6 kg  per  m 2, a ssuming  a r egenera t ion  per iod  of 3 years. Seasonal  

and annua l  f luctuat ions of the stock are main ly  de t e rmined  by drift ice, wave  action and 
water  tempera ture .  

Quant i ta t ive  data  on the colonizat ion of Fucus by micro- and macrofauna  were  g iven  

by Boaden  et al. (1975), H a g e r m a n  (1966), Knight  & Parke (1950), O h m  (1964), Seger -  

strMe (1928, 1944), H a a g e  & Jansson  (1970), Oer tzen  (1968), and Skult  (1977). H a a g e  

(1975, 1976) conduc ted  ex tens ive  s tudies  near  Ask5 in the nor thwes te rn  Baltic Sea  on the 
popula t ion  d e v e l o p m e n t  of the p r edominan t  species.  

The  present  s tudy focusses on the quant i f ica t ion of that  zoobenth ic  biomass  in  the  

Fucus  belt,  wh ich  serves as food for fishes, rather than  on taxonomic  aspects. 

METHODS 

Twenty-four  samples  were  t aken  b e t w e e n  J u n e  1978 and June  1979. Week ly  

sampl ing  per iods were  in ter rupted  by coastal  ice layers in win te r  and ear ly  spring 

(Table 1). Sampl ing  took place  at a depth  of 0.5 m wi th in  the outlet  of Kiel  Fjord {Fig. 1). 
The area was wel l  protec ted  agains t  major  wave  action, p roduced  by the p redomina t ing  

west  winds.  The  bot tom was a mixture  of sand and m u d  with  many  s ingle  stones 

colonized by Pucus plants. Sal ini ty usual ly  ranges  from 12 to 16 × 10 -3 S. 
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T a b l e  1. Bas ic  d a t a  on  s a m p l e s  

Da te  W a t e r  t e m p e r a t u r e  S a m p l e  v o l u m e  
D a y / M o n t h  (°C) (g Fucus dry  we igh t )  

1978 
11. 6. 13.8 254 
18. 6. 12.0 256 
25. 6. 12.0 338 

2. 7. 13.8 329 
9. 7. 14.2 310 

16, 7. 15.8 234 
23. 7. 16.6 211 
30, 7. 21,5 214 

6. 8. 18.3 154 
13. 8. 18.2 218 
20. 8. 21.3 263 
29, 8, 16,3 207 

3. 9. 16.0 211 
17. 9. 14.4 270 

8 .10 .  13.0 183 
28, 10. 11,5 235 
22. 11. 6.9 226 

9, 12. 2.5 155 

1979 
7. 1. 0.9 236 
4. 2. 0.5 173 

10, 5. 185 
19. 5. 204 
26. 5. 284 

2, 6. 175 

.El0 ° 1 0 o 3 0 ~  

Fig. 1. Sta t ion  m a p  (in w e s t e r n  Baltic Sea} 
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Samples  were  t aken  by p lac ing  a hand  net  of 300 pm mesh  size over  ind iv idual  
F u c u s  plants, c losing it at the bot tom and cutt ing off the rhizoids. Only fish and larger  

shore crabs w e r e  observed  to escape.  The  samples  were  w a s h e d  in water  from the 

sampl ing  p lace  and f i l tered through a 300 ~tm net. Animals  c l ing ing  to the plants  were  

loosened  by short suspension in 4 % formaldehyde.  

The  dry weigh ts  of s ingle  IZucus samples  are g iven  in Table  1. Its ave rage  va lue  

throughout  the per iod  of inves t iga t ion  was 230 g. All  data  in the text  on f requencies  of 
ben th ic  an imals  refer  to 1 kg a lgae  dry we igh t  and  are ca lcu la ted  as month ly  ave rage  

values.  

RESULTS AND DISCUSSION 

The  p redominan t  group in n u m b e r  as we l l  as in we igh t  w e r e  the  gammarids ,  

r epresen t ing  in summer,  as we l l  as over  the whole  year,  an ave rage  of 60 % of the total 
b iomass  (excl. Li t t o r ina  spp., Table  2). A m o n g  these,  G a m m a r u s  z a d d a c h i  and  G. s a l i n u s  

were  ident i f ied  as the main  species.  In July, G a m m a r u s  spp.  reached  a m a x i m u m  of 

25 400 indiv iduals  and in June  a m a x i m u m  biomass  of 9.5 g dry we igh t  (Tables 2, 3}. 
Apparent ly ,  there  is only one ma in  reproduct ion  phase  {Fig. 3). Dur ing winter  months, 

the popula t ion  densi ty  of gammar ids  dropped  to less than  1 %  of summer  values.  Haage  

(1975) observed  the lowest  n u m b e r  of indiv iduals  at a site near  Ask5 {Swedish Baltic Sea 

coast) and at a depth  of 0.5 m, dur ing  win te r  and spr ing too. The densi ty of the animals  
increased  dur ing  the fol lowing months.  

The  isopods I d o t e a  ba l t i ca  and I. c h e l i p e s  composed  an ave rage  36 % of the total 

b iomass  for the year  wi th  a m a x i m u m  va lue  of 54 % in August.  The  month  of h ighes t  
abundance  of I d o t e a  ind iv iduals  (2350 in  July) is, as it is for the gammarids ,  one  month  

before  the la rges t  b iomass  was  obse rved  (8.2 g in August).  In winter,  the isopods 

d i sappea red  comple te ly  from the  F u c u s  belt.  Data from Figure  4 indica te  that  p robably  

Table 2. Composition of fauna among Fucus plants (g dry weight of animals per kg Fucus dry 
weight} in Kiel Fjord 1978/79 

Month Littorina Myt i lus  Gamma- Jaera Idotea Chiro- Total 
spp. edulis  rids albifrons spp. nomids (excl. Lit- 

(incL shells} (excl. shells} torina) 

Jan O.1 0.3 1.1 <0.1 0.0 0.0 1.4 
Feb 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Mar 
Apr 
May 0.0 <0.1 1.9 0.0 <0.1 0.0 1.9 
Jun 11.1 <0.1 9.5 <0.1 6.1 0.2 15.8 
Jul 22.2 0.3 9.1 0.3 5.1 2.1 16.9 
Aug 43.2 0.2 6.8 <0.1 8.2 0.1 15.3 
Sep 1.5 <0.1 3.8 <0.1 415 <0.1 8.3 
ON 8.5 <0.I  3.0 0.0 1.0 0.0 4.0 
Nov 0.3 <0.1 2.9 0.0 0.0 0.0 2.9 
Dec 0.0 <0.1 1.5 0.0 0.0 0.0 1.5 

Percentage 1.4 58.2 0.5 36.2 3.7 100.0 
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t w o  r e p r o d u c t i o n  p e r i o d s  ex i s t  - o n e  in  J u n e  a n d  t h e  o t h e r  in  l a t e  A u g u s t .  In c o m p a r i s o n ,  

H a a g e  (1975} f o u n d  a n  i n c r e a s e  in  s tock  s ize  o f / .  c h e l i p e s  i n  s u m m e r  a n d  a u t u m n ,  u p  to 

2400 i n d i v i d u a l s  p e r  k g  F u c u s  dry w e i g h t ,  w h i l e  in  w i n t e r  h e  o b s e r v e d  a b i g  d e c r e a s e .  

Table 3. Composition o f f auna  around Fucus plants( individuals  per kg Fucus dryweight )  in Kiel 
Fjord 1978/79 

Month Lit- Myti lus Poly- Coro- Gamma- Jaera Idotea Chiro- 
torina edulis chaetes phium rids albi- spp. nomids 
spp. spp. frons 

Jan 4 34 0 0 153 25 0 0 
Feb 0 0 0 0 12 46 0 0 
Mar 
Apr 
May 1 5 26 0 469 1 12 0 
Jun 42 41 61 53 15239 505 1355 1097 
Jul 535 151 36 66 25409 5816 2347 18739 
Aug 227 130 15 3 9065 698 2103 474 
Sep 65 20 0 0 i447 53 598 23 
Oct 62 39 0 0 441 17 102 0 
Nov 18 49 0 0 358 22 4 0 
Dec 0 45 0 0 245 13 0 0 

g dry weight 
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Fig. 2. Seasonal fluctuations in macrobenthos among Pucus plants (per kg dry weight) in Kiel Fjord 
(western Baltic Sea): gammarids,  Idotea spp., chironomids, and others (black bars) Littorina spp. not 
considered. The low value in May is attributable to the harsh conditions in the winter  of 1978/79 
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Besides gammar ids  and  Idotea, all other inhab i tan t s  contributed,  on an  a~verage, 
only 5.6 % to the total annua l  b iomass  (Table 2, Fig. 2). The gastropod genus  Littorina 
has b e e n  excluded from these calculations,  as it usua l ly  does not serve as fish food, due 
to its thick shell. For Littorina, one s ingle  spatfall in  late July  was observed (Pig. 4). 

Chi ronomid larvae were common dur ing  summer.  Their  max imum occurrence, 
18 700 ind iv idua ls  and  2.1 g biomass,  was found in  July. This represented 12 % of the 
total biomass (Table 2). From October to May they were missing.  

Up to 5800 ind iv idua ls  of the isopod Jaera albifronswere present  in  July. This period 
of max imum product ion  is in  accordance with the f indings  of Schfitz (1969) in  the 
mesohal ine  area of the Kiel Canal.  There seemed to be only one reproduct ion period in  
1978, the "spr ing generat ion" .  Due to their  small  size, their contr ibut ion to the total 
biomass was negl ig ible .  

number of individuals 
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Fig. 3. Seasonal fluctuations in the abundance of the three most numerous macrobenthic species 
among Fucus plants (per kg dry weight) in Kiel Fjord (1978): gammarids, chironomids, and Jaera 

albifrons 

Occasional  species found in  the samples were Lucernaria quadricornis, Hydrobia 
sp., MFtilus edulis, Cardium edule, various polychaete species, Gastrosaccus spinifer, 
Mysis  mixta, Corophium sp.,  Crangon crangon, and  Carcinus maenas. 

For all groups listed in  Table  3, Ju ly  was the month  of greatest  densi ty  of indiv idu-  
als. Accordingly,  one s ingle  per iod of reproduct ion seems to exist. The genus  Idotea may 
be an  exception, probably  due to the existence of two species which were not separated 
dur ing  this survey. 
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Fig. 4. Spatfall of Littorina spp. (unbroken line) and  Idotea spp. (broken line) among Pucus plants  
(per kg dr- /weight)  in  Kiel Fjord (1978) 

T h e  m a x i m u m  b i o m a s s  of a l l  g r o u p s  o c c u r r e d  b e t w e e n  J u n e  a n d  A u g u s t .  T h e  t o t a l  

b i o m a s s  i n c r e a s e d  f r o m  1.9 g i n  M a y  to 15.8 g i n  J u n e  a n d  r e a c h e d  a p e a k  of 16.9 g i n  

Ju ly .  A 50 % r e d u c t i o n  i n  w e i g h t  o c c u r r e d  f rom A u g u s t  to S e p t e m b e r  a n d  a g a i n  i n  

O c t o b e r .  T h e  a v e r a g e  w e i g h t  f r o m  D e c e m b e r  to  F e b r u a r y  w a s  o n l y  1 g. T h e s e  s e a s o n a l  

f l u c t u a t i o n s  of z o o b e n t h o s  i n  t h e  F u c u s  b e l t  c o r r e s p o n d  l a r g e l y  to  t h e  s e a s o n a l  f l u c t u a -  

t i o n s  of t h e  f i sh  f a u n a  i n  t h e  s a m e  a r e a ,  w h i c h  w i l l  b e  t h e  s u b j e c t  of a n  a d d i t i o n a l  s tudy .  
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