
Environmental Impact Assessment of 
Suspended Bivalve culture_____

V.Kripa
Fisher>’ Environm enl and  M a n ag em en t  D iv ision , C en tra l  M arine  Fisheries R esearch  Institute, 

F-makulam N o r th  R O . ,  P.B. No. 1603, C o eh in -6 8 2 0 1 8 .  Kerala. India___________

Bivalves are sedentary o rg an ism s  tha t  require  su b s tra te  for spa t sett lem ent and  subsequent  ̂ o w t h  

during which lime they filter feed on  phytoplanl^ton, de tr i tus ,  p ro tozoans and  bacteria. It is well 

known that large scale aq uacu ltu re  can  pose co m p le x  eco log ica l soc io -econom ic  and  m anagement 

problems. As commented by  H as tings  and H e ln te  in the  in troduction  to  the  dedicated  issue on 

“Effects o f  Aquaculture in the  H stuarine E n v iro n m e n t  (E stuar ies  Vol. 18 (1 )-1995)-  the potential 

for increased farm ing o f  co a sta l m arine waters is considerable but the po ten tia l fo r  significant 

emironmental degradation a ssocia ted  w ith such  activities is also la tg e '\  Considerab le  w ork  

has been done on the variations in the  hydrological, s e d im en t and benthic faunal composition due to 

mussel and oyster farm ing by  oIT bottom  methods. T h e  m ain  impacts o f  su spended  bivalve farming 

are given below.

Effect on n r im a . 7  p ro d u c t iv i ty :  Com m ercia l large scale bivalves farm ing w ill consume substantial 

quantities o f  phytoplankton pa r ticu la r ly  w hen  th e re  is a h igh  density  o f  cu ltu re  units 

area, resulting in reduction  in p rim ary  p roduc tiv i ty  o f  the area. In Japan , the
60.000 oysters reduced th e  am oun t ofscston (predom inan tly  phytoplankton) by  . 0

c t o r e  o f  green mussels in N e w  Z ea land  has  b een  fo und  to  rem ove up to  6 0 / .  o f  the available 

food as the water flow s th ro u g h  the  farm. A  m u sse l  ra f t  in  Spam  has b een  fo und  to  '"'"OV'! 35- 

40% of plankton and de tr itus ,  w h ereb y  30%  o f  th e  e a rb o n .4 2 %  o f  the  n itrogen  and 6 0 / .  o f  the 

olilorophyll » o f th e  par t ieu la te  o rgan ie  m atte r  is re ta ined . H ow ever  i th a s  a lso  been  ™ggest d tha  

primal, produetivity m ay b e  s tim u la ted  by an in e rease  in nu tr ien t eye ling  a lthough  “  

o f i n c r l L  primary p ro d u c tio n  in the  farm vic in ity  is still lacking. B ivalve  ^
olher planklonie h e rb iv o res  w h ich  has  been show n fo r  the Spanish R ia  de A rousa  w here  suspende 

mussel culture replaced c o p e p o d s  as the  m ain  p e lag ic  g razm g  organism.

Effects „ „  c u r r e n t  v e lo c i ty  a n d  w a t e r  m o v e m e n ts :  B ivalve  farm  

velocity and direction o f  w a te r  m ovem en ts .  In tu rn ,  th e se  movem ents
and sedimentation o f  p a r t icu la te  m atter. R educed  w a te r  f low  m ay  resu lt  in decrease m  natural



erosion by  w ave action, w hich  in turn is followed by  s ilta iion  and accum ula tion  o f  suspended 

m atter in cultured  areas.

E f fe c ts  o n  se d im e n ta t io n ;  B ivalves produce pseudofaeccs  (m uco u s-b o u n d  partic les expelled 

without passing through the gut) in addition to the norm al faeces (b iodeposition) w hich  constitutes 

organic  - r i c h  particulate waste. For exam ple in H iro sh im a  B ay  a raft h o ld in g  420  000 oysters 

generate  16 m  tons o f  faeces and p.?eudo faeces in a b o u t  a  9 m o n th  period  an d  several such farms 

have been found to have a m a jo r  impact on the sed im en t deposit ion  in the  bay. S tudies have shown 

that for a fann  covering an a rea  o f  1500 m^the sed im en ta t io n  o f  d ry  m atte r  w o u ld  am ount to  about 

10 t, and sediment under the raft w ould  accum ulate  to  10 cm per fa rm ing  season .

Table  1 .Faecal w aste  p ro d u c t io n  a n d  f ro m  b iv a lv e  f a rm in g

S p c c ie s S y s te m F a e c a l  p r o d u c t io n

M y t i lu s  g a llo p ro v in c ia l is 1 4 .3 -1 4 9 .3

ingD  W /individua l/24h

Mytilus edulis Natural shore popu la tion 1 , 7 6 g D W / g D W / m u s s e l /  

y r O . 1 3 g C / g D  W / m u s s e l /  

yrO.0017 g  N /  g D W  mussel/ 

yrO.00026 g  P /  gD W  mussel/ 

yr

Mytilus edulis R afts 9 .5  k g  c a r b o n  / s q m / y r l . l  

kgnitrogen/sqin/yr

S e d im e n t  a c c u m u la t io n  b e lo w  b iv a lv e  f a r m s

S p e c i c s S y s t e m D e p t h C u r r e n t  v e lo c i ty S e d im e n t

accum ula tion

M.edulis longline 8 -1 3 m A p p  3cm /sec 10-15 cm
M.edulis l l - 1 3 m Very w eak 7-30 cm
M.edulis Rafts >15m U p to  2 0 0 cm /sec N o  sig 

biodeposition, 

shells  present

Effec t on  b e n th ic  p ro d u c t iv i ty :  T he  deposition  o f  particu la te  o rgan ic  w astes  can  result in physico­

chem ical changes o f  the substra te , particu larly  in the  im m e d ia te  v ic in ity  o f  t h e  cu h u re  site. The 

enrichment o f  sediment with organic materia! stimulates microbial activity resulting in deoxygenation 

o f  the substrate  and bottom w ate rs  due to  reduced  in te rs ti t ia l  o xygen  co n cen tra t io n  and increased

o.xygen consum ption, increased su lpha te  reduction , inc reased  denitr if ica tion  an d  increased release 

o f  inorganic nutrients such as nitra te , nitrite, am m o n iu m , s il ica te  an d  pho sp h a te  from  mussel beds. 

T he  regeneration o f  potentially  l im iting  nu trien ts  m a y  inc rease  p r im ary  productiv ity .

E ffec t  o n  b e n th ic  c o m m u n i ty  s t r u c t u r e s  : B e n th ic  co m m u n it ie s  ben ea th  suspended  fanns 

may be affected . M acro fauna m ay  be lacking e n tire ly  in  th e  a rea  d irec tly  u n d e r  the culture site. 
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s p e c ie s  richness is reduced and  o pportun is t ic  e n r ic h m e n t  to le ran t species beco m e  predom inant. A  

relativelv large number o f  d e ta i led  s tud ies  o f  fine s e d im e n t  deposit ion  h av e  been  carried  out. A 

ran̂ e of responses o f  tlie sea-fioor biota have been identified, from  little o r  no com m unity  modification 

after low levels o f  nutrient en r ich m en t ,  th rough  to  m a jo r  a lte ra tions and th e  d o m inance  o f  small 

polychaetes and absence o f  la rger an im als  such as m o llu sc s  and urch ins  a f te r  h igh levels .

In troduct ion  o f  p r e d a t e r s :  In troductions o f  b ivalves  h av e  negative  eco logica l effects, particularly 

uiien parasites and diseases a re  a lso  in troduced . A  typ ica l  exam ple  is th e  in troduction  o f  the 

Japanese oyster drill and f la tw orm  to N orth  A m e r ic a  from  Japan

Impact on b irds  ; The s truc tu res  c o u ld  have sev era l  im p ac ts  on b irds . T h e  rope  system  could 

impede diving and the pursu it o f  prey  and p o ss ib ly  c a u se  in jury  to  b irds . H ow ever, there is no 

e\idence that this is a problem , the  ropes  be ing  c o a r s e  a n d  v e ry  v is ib le ,  and  b irds  have been 

observed feeding within farm s on  occasions.

Creation of n e w  h a b i t a t  i 'he  m usse l lines can  b e  co n s id e red  to  be  n e w  tem porary  habitats 

created in the water column for a  range o f  an im als  in add it ion  to  m ussels. T h e  ep ifaunal community 

on mussels has been recorded to  c o n s is t  o f  over  100 d if fe ren t  species. T h e re  is a lso  deposition o f  

live shells, mussel shell litter, an d  the rem ains  o f  o th e r  assoc ia ted  biota b e lo w  a  farm. 'Shell  drop , 

the deposition of shells, live m u sse ls  and assoc ia ted  b io ta ,  la rgely  affec ts  the  a rea  directly  below 

the farm, typically to 20 ni from  its boundaries .  T h e  va lue  o f  shell d rop  m  c rea tm g  a  reef-like 

substrate seems vcrv variable; un d er  som e  farm s th e  litter is barren , w h e reas  u n d e r  others there 

can be a rich biota, including sponges, ascidians, a n em o n es ,  tu b e  w orm s to g e th e r  w ith  starfish, sea 

cucumbers and crabs.

Effects on w a te r  co lu m n :  T h e  co lum n  is f requen tly  s tra tif ied  d u e  to  the  separa tion  o f  w ate r  

layers with different densities a ssoc ia ted  w ith  c h a n g c s  in sa lin ity  o r  tem p era tu re .  T h e  impacts ol 

a farm can be considered in te rm s o f  n itrogen  a lone , w h ic h  can  at t im es  be  a t  such  low  levels as to  

limitplankton growth. The harvesting  o f  m ussels will period ica lly  rem ove n itrogen  from  the aquatic 

system, It has been ca lcu la ted  that, based  on  an  a v e ra g e  tu rn o v e r  o f  m u sse ls  ot 

denitrification was 68%  h ig h er  a t ihe farm  s tudy  s i te  co m p a re d  to  a  n ea rb y  re fe ren ce  site, u 

research is in progress on the  role o f  nitrogen in l im it ing  p liy top lank ton  g ro w th  and  thus m  turn 

mussel growth. A positive re sponse  w as  seen  Irom  a d d in g  n itrogen  to  th e  w a te r  

•Fenilising' ihe sea in th is  w ay  cou ld  beco m e  a m a n a g e m e n t  practice  a n d  flow -on  e ttec ts  on

70oplankton and fish.

Increase in pelagic r e s o u rc e s  iFarm s exc lude  t ra w le rs  f ro m  areas, a n d  th is  ^  . 

enhanced numbers o f  scallops and horse m u sse ls  a t  sites. T here  is e a te  a  ou 

which the mussel lines and the ir  attached.

Though the impacis are nol as large as shrim p an d  ca g e  cu lture , the in tens ity  o f  

cannot be ncglectcd. B ivalve fa rm ing  practices are s im p le  and are know n  to  provi 

opportunities and promote deve lopm en t o f  ancillar>' industr ies  in coasta  areas. fam iin a

thai proper management p rac tices  be stipulated fo r  sus ta inab le  deve  o p m en  o 

indusln,-.




