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M arine e n v iro n m t’ni p^ciicuiarly , the coastal ant! cs iuarine  

zone? arc x’u ln crab lc  io po ilu iion  b ec au se  o f  increasing  an ll iropogen ic  

ac tiv ilies  like fish ing , recreation , sh ip p in g  an d  aquacy jiu rc . S o m e  ol 

these  areas arc  n o w  under ihc d ircc t  th rea t  fronj the increasing  load o f  

various  poJhiianls. B eachcs and ev en  o ce an s  have lun ied  o u t to be 

d u m p in g  sites  o l 'd o m e s t ic  vva.sti.'s. industr ia l  e f iluen ts .  hydrocarbons  

and  so lid  w aste  m atcria ia . M a o r  p o lk i ta n ls  inckide heavy  metals, 

pers is ten t o rgan ic  po llu tan ts  > P O P s)  such  as  po lych lo rina ted  

b ipheny ls  (P C B ) .  o rgan ic  ch lo r in e  p es t ic id e s  (O C R s), oil a n d  grease 

etc. U N E P  has  en v isag ed  a  g lobal p ro jc c t  to  assess  the im p ac t  o f  

pers is ten t toxic  subs tances  (P ”. 'S) o n  h u m an  hea lth  an d  on the 

en v iro n m en t.  U n d e r  th is  pro jcct. 160 coun tr ie s  have b een  d iv ided  

into 12 rcg ioas .  T lic Indian O cean  fa lls  in the six th  zone . In this 

artic le , tiic re cen t  env ironm en ta l  c h a n g es  an d  cha l len g es  in  ou r  

coasta l and m arin e  cnv ironm eni is d iscu ssed  briefly. Several  w a te r  

bod ies  in the c(uuur\- are in n tcrtal c h a n g es  o f  po llu tion  cau sed  by 

cxcess iv c  sew ag e .  ind{i.slnai eDliJent.s. Jc r t i l i /e r  and  p es t ic id c  run-off. 

The seas a ro u n d  India have several h o i spo ts  w ith  regard  to  therm al 

w astes ,  nuclear w astes  atid oil po llu tion . A ndam an  an d  Nicobav 

arch ipe lago  is



considered  com para tive ly  c leaner (o ttie pen insu lar  Indian Coa.sts as 

they are  far aw ay  from the reach ol industrial effluents  from the 

m ainland. H o w ev er,  the recent investigations reveal that th ese  areas 

are con tam ina ted  w ith  m etals , hyd rocarbons  and  pesticides. Even the 

pristine en v iro n m en t in  po lar  reg ions  is found co n tam in a te d  w ith  

aeroso ls  an d  hydrocarbonated  po lyethy lene derivatives {M abury  ei 

al.,2005).

Metal Pollution

A m o n g  the po llu tan ts , the heavy  m eta l  needs specia l m en tion  

as  it is key  in d ica to r  o f  the im pact o f  industrialization. M etal con ten t 

o t  w a te r  varies  from  p lace  to  p lace  d u e  to d ifferent geographica l 

features, g eo ch em ica l  env ironm en t an d  industrial po llu tion . It is 

reasonable  to  a s su m e  that the varia tion  o f  trace e lem en t co n te n t  o f  

w a te r  will de f in i te ly  re flect in the trace e lem en t con ten t  o f  sed im en t 

and  hence in the t issue  living in the am b ien t  co lum n. T he  capac ity  o f  

so m e m arine  an im a ls  an d  p lan ts  to accu m u la te  toxic  trace m eta ls  in 

their  t issues, fa r  in  ex cess  o f  am bien t  level is the top ic  o f  current 

interest. In fo rm ation  on the b ioaccum ula tion  o f  heavy  m eta ls  in 

m arine  o rgan ism s f ro m  open  sea  ( B a j t e r  e l  a i ,  1972; K ure ishy  e t  al., 

1981; K ure ishy  a/. ,  1982) is no t  so  c o m m o n  as is from  coasta l areas



( l .a \s i im an an  and  N anib isan . l'>83; K rish n ak u m ar e< a l.. 1990; 

Kaladharaii d  a/., 1999: K a lad h aran  e / 2005;  K a ladharan  

e i  a / . .2005a; Pale! <■/ a!.. \ 985; I’re m a  c l al.. 2006; Sankaranarayanan  

(7^//.. 1978).

Spatial an d  tem poral inonitQ ring o f  heavy  m etal is very  m u ch  

essential for identify ing  hot spots. S ta tus of coasta l p o llu tion  ca n  be 

assessed  w ith  th e  three tier de tec tion  m echan ism  from  w a te r ,  sed im ent 

and tissue sam ples . M ura lidharan  an d  O u sep h  (1989) h a v e  s tud ied  

the distribu tion  o f  certain  m ajor, m in o r  and  trace  e lem en ts  in  th e  nea r  

shore  sed im en t o f f  south  w est co as t  o f  Ind ia  an d  they  n o t ic ed  th a t  the 

concentra tion  o f  trace e lem ents  vary- w ith  s ed im en t  tex tu re  a n d  organ ic  

m atter conicn l.  Coastal m arine po llu tio n  in T am iln ad u  w a s  rev iew ed  by  

R am achandran  and  N aiarajan  (19  ̂ 9). S ed im en ts  a re  ind ica to rs  o f  the 

quality  o f  w a te r  overlaying them  a n d  h ence  their  s tudy  is  useful in  the 

assessm ent o f  environm enta l po llu tion . The na tu re  an d  ex te n t  o f  

fluctuation in the co m posit ion  and  o rg an ic  tna t te r  co n te n t  o f  sed im ents  

can indicate the extenl o f  s tress  in an  en v iro n m en t.  H eavy  m etal 

concen tra tion  in various tissues o f  g reen  m usse l,  P e rn a  v ir id is  from  the 

intertidal w a te rs  o f  K alpakkani, C hennai w as  s tud ied  by W esley  and  

Sanjeevarai (1983). Senthilnaiha i an d  B a iasu b ram an ian  (1 9 9 9 )  h av e  

evaluated  the extent o f  d is tr ibu tion  o f  C u , Cd, Zn a n d  P b  in w ater,  

sed im ent and  p lank ton  from P o n d icherry  harbour.



Profile o f  C adniiu in . Z inc. C o p p er  and  L.ead from sed in ie iu  and 

four spec ies o f  fish tissue sam ples  from estuarine  and inshore reg ions  o f  

Cociiin  w ere  analysed  from the m onih ly  data , collected during  19 90  to 

1998 aboard  R .W .C a Ja /m in  (K aladharan  a  a l..2005). A n n u a l  mean 

levels o f  Zinc in N em ip ieru s jc ip o n k m  registered  gradually  decreas ing  

trend tow ards 1998 w ith  a peak  (35 ppm ) during  i992 .  S im ila r  trend 

w as  a lso  observ ed  in M euipenaeus ilo h so n i  and  S im e lla  .scrip ia  

H ow ever, an  Increasing trend  w as  no ticed  in Oioli/hii.s n ih er , 

registering a  peak  (9 p p m ) during  1995. Lead concen tra tions  were 

h igher in  p raw n fo llow ed  by N em ip ieru s ja p o n ic u s  w ith  an  increasing  

trend. O n the o th e r  hand, C ad m iu m  and  C o p p er  levels sh o w ed  a 

decreasing trend w ith  peak  levels in N em ip ie ru s  (C d 0.58 ppm . C u  10.

43 ppm ) and p raw n  (C d  1.16 , C u  8 .87  p p m )  than the m olluscs  an d  the 

croaker species. L eve ls  o f  these  four m eta ls  in sed im ent w ere  h ig h e r  in 

inshore reg ions than  in  the estuarine  areas. C opper .  Lead and  C ad m iu m  

co m en t in sed im ents  o f  es tuarine  as well as the inshore reg ions  sh o w ed  

an  increasing trend o v e r  the nine years  s tudy  period. H o w ev er ,  the 

levels o f  Z inc  show ed  n o  signiHcant varia tion  in the in.shore region.s and 

a  m arked  decreasing  tren d  in the estuarina regions.



C o m p a r a t iv e  a c c o u n t  o f  in c ta i  c o n c e n t r a t i o n  (u g /g  d n '  >vt)

in

m a r i n e  s e d im e n t  a n d  tissues  (A v e ra g e  f ro m  m o n th ly  v a lu e s  f ro m

1990-1998)

M e ta l s  Iy e r ,  L o n « t V o /  W H 0 1 9 8 7  K a h u l h a r a n  e / « /  K a l a d h a r a n  £>/«/ 

C .S .P  (1995) Permissible (2 0 0 5 )  (2005)
(1994) S ed im ent I'^vcls in ilsh S ed im en t  T issu e  sam ples
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e tissue o f  n ine sp ec ie s  o f

com m ercia lly  im portan t m arine t ish es  co llec ted  from  P o rt  B la ir



(A ndam ans) and  a t K ochi ( Kerala, .souili w est  coa.st) were c o n ip a ie d  to 

study the level o f  b ioaccunnilatioii with referoace to tlic ainb ien t water 

and  sedim ent, a im ed  at w hether these !e\cl.s can be co m p arab le  as 

re ference levels for the pen insu lar  resources  at the m ain land . f;xcept 

M n an d  Zn. all o th e r  m etals such as C d . Cu. i 'e. Ni and  Pb were 

be low  detection levels in ihe sam ples  co llec ted  from Port Blair. 

C o m p ared  to th e  sam e  spec ies and  s im ila r  size from K ochi.  M n  in 

S a u r id a  tum hi! (17 .85 j.ig/g ) and  Z n  in E p in ep h ilis  la iiv im i (97.1 l^ g /g )  

from  Port B lair  w e re  a t  h igher levels. S am p les  from S am p les  from 

K och i recorded accum ula tion  o f  1.42 | ig /g  C d  and  271 |ig /g .  Fe in 

R a stre llig er  kanagurta , 11.3 |4g/g C u  in S a rd in e lla  g ib b o su  and  83.3 

|ig /g  P b  in Son rid ii tum hil. Baring Pb, the b ioaccum ula tion  o f  all o ther 

m etals  in the fish sam p les  w as w ith in  the W H O  prescribed  safe limits. 

C om pared  to  the leve ls  o f  P b  in sed im ent (5 9 .7 6  ^ig/g) and  w a te r  (1.8 

|4g/l) from  P o rt  B lair, low er value w as  reco rded  in  the sed im en t (7.5 

jxg/g) and  h igher  va lues  in w a te r (2 .17)ig /l)  from  Kochi. S ign if ican t 

corre la tion  cou ld  n o t  be  es tab lished  betw een  the m eta l  lev e ls  o f  

S ed im en t  and w a te r  sam p les  neither from  Port Blair n o r  Kochi. 

S ignifican t corre la tion  to  0.01 level cou ld  be  es tab lished  positive ly  

be tw een  w ater an d  L P a r s ia . E. ta u vh ia  a n d  S .lo n g icep s  as w ell as 

P .lo n g im a m s  an d  R. ka n a g u r ta  with s ed im en t  from  Kochi.



Levels of metals in seawater ( îg/1), sediment (^g/g dry 
wt) and fish muscle tissue (j îg/g dry wt) collected from 
Port Blair and Kochi.

No. Samples Location Metals

Cd Cu Fe Mn Ni
Pb Zn

1. Penfaprion longimanus  PortBlair 0.0 0.0 0.0 1.1

0,0 0.0 16.9 
Pentaprion longimanus Kochi 0.0 0.0 68.8 0.0

0.0 0.0 28.8

2. Nem /pferusyaponicus Port Blair 0.0. 0.0 0.0 0.0

0.0 0.0 5.8 
Nemipterus japonicus Kochi 0.0 4,6 29,6 0,0

0.0 72.6 11.1

3. 5ard/ne/ta g ibbosa  Port Blair 0.0 0.0 0.0 0.7

0.0 0.0 45.6 
Sardinella gibbosa Kochi 0,0 11,3 35.2 0.0

0,0 0.9 31.8

4. Liza parsio Port Blair 0.0 0.0 0.0

] ,7  0 . 0  0 .0  1.2 
Liza parsia Kochi 0.0 0.0 0.0 0.0

0,0 0,0 22,7



5. Epinephelus tauvina Port Bioir 0,09 0.0 0.0 0,0

0.0 0,0 97.1
0.0 0.0Epinephelus tauvina Kochi GO 0,0

0.0 0,0 14.1
17.86. Sourida tumbil Porf Blair 0.0 0-0 0.0

0.0 0.0 39.7
0.0Saufida tumbil Koctii 0.0 2.9 12,9

0.0 83.3 16.4
7. Rastrelliger kanagurfoPori Blair 0.0 0.0 0.0 0,0

0.0 0.0 6.1 ■
0.0Rastrelliger kanagurta Kochi 1,4 0,89 271.0

0.0 0.0 46.1
8. Sordinella long iceps  Port Blair 0.0 0.0 0,0 4.1

0.0 0.0 54.8
Sardinella longiceps Kochi 0,0 0,0 0.0 0.0

0.0 0.0 49.6
9. Decapferus russelli Port Blair 0.0 0.0 0.0 0.0

0.0 0.0 14.9
Decapterus russelli Kochi 0.0 4.2 25,4

0.24 0.0 75.3 33.3
10. Water Port BIcir 0.22 3.89 0.0 0.0

0.0 1.8 0.0
Water Kochi 0,35 1.60 0,0 0.0

0.0 2.2 17,1
11, Sediment Port Blair 3.78 5.53 2921
94.6 23.7 59.8 6.5

Sediment Kochi 5.33 19.0 9020 136,5
38.8 7.5 97.8



levels ranging  from 0.03 lo 1.1 ug/! and ihe liigh levels fire attribiiied to 

ru n o f f  from m a jo r  rivers.

Pesticide & PCB pollution

D D T  w as introducetl in the 1940s as w onder  chem ical to 

fight aga inst c rop  pes ts  and  M alaria . T w enty  years befo re  developed 

countries  have banned  the use o f  D D T . In 1996 m arine  po llu tion  by 

D D T  w as  sh o w n  to  an  extend to  thu  rem otest  areas o f  the world. D D T 

an d  dieldrin  w e re  detected  even  in  A n tarc tic  fauna -  Penguins  (George 

&  Frear, 1966; S ladder e l a l .  1996). T h e  effect o f  pesticides upon 

m olluscs, particularly  bivalves, ovAag, to  th e ir  econom ic  va lue  as food, 

is o f  considerab le  im portance as they  h av e  th e  ability to  concen tra te  the 

pestic ide  in  th e i r  body. Pesticides c a n  affec t  the o rgan ism s directly  and 

indirectly by a lter ing  eco logical re la t ionsh ips  (M oore , 1976). Butler ei 

al. (1960) fo u n d  O C P s  a t co n cen tra tio n s  as  lo w  as o n e  part in  100 

m illion  w as  ab le  to  inhibit th e  ac tiv ity  an d  g row th  o f  oysters  w ith in  24 

hours o f  exposure . Larval m o llu scs  are  m uch m ore  vu lnerab le  to 

pestic ides  as they  are killed ev en  at lo w e r  concentra tions. B u tle r  (1966) 

found that c la m s  and oysters are  a b le  to  concen tra te  pestic ides  from the 

m ed iu m  by  fac to rs  o f  70 ,000  o r  g reater. A s  a  part o f  th e  national



M c r c n r}  p o ilo tio n

Mcrcui'N is a  n t’uroiu.’cic unc' p cp h ro to x ic  me(al. It ciin

cau se  gciviioxiL: (.iatnage? in. il.sh. populr.t!ons. India s rnercu jy  

oonsiini[Mi(ui is on 'lie rise w hen lilc'biu prod iic tion  of inercui'x falling 

drasticall '.  (Vinii 6900  rnelric tonc.s per an n u m  in 19S1 to I-SOd n ictric  

loncs  p er  annum  in 200f'. Inciia's annual m e rc u ry  im port  w as be tw een  

170- 191) tonnes du ring  1998 -2 0 0 1  w h i c h 'v a s  10%  o t  fhe tol;il gU'bal 

con.sumptiiin. VK’hen o n e  g m  <<1'mercury is su l l lc ien l  to co n ta m in a te  a 

lake b igger  tluin S hec tares,  an  a sc rag e  iho.spitai in D elhi re leases 

(b reak ag e  o f  th e rm o m ete rs ,  denta l am a lg am s  e tc )  ab o u t  3 kg  o f  the 

m eta l  annually- reveals  th e  recen t s iudy  co n d u c te d  by th e  M inistn ,’ o f  

en v iro n m e n t  and  F o res ts  N e w  D elhi. C h lc ra lk a l i  industr>' 

m an u fac tu rin g  caustic  s o d a  is o n e  o f  the Eargest sou rces  o f  m ercu ry  

w aste .  H um ans are  e x p o s e d  to  m ercu ry  :h ro u g h  d ie ta iy  fish, s ince  

m crcur) ' is a  trans-boundar> ' pollu tant. E ating  .seafood w ith  h igh  levels 

o f  m ercu ry  can  affect the b ra in  d ev e lo p m e n t  o f  o ld e r  ch ild ren . W h a les ,  

d o lp h in s  and  m arlins  a c c u m u la te  h igh levels  o f  m e rc u ry  in the ir  t issues. 

D isso lv ed  m ercu iy  in th e  w est  co as t  o f  Ind ia  ranged  uplo  0 .058  ug/1 

du r in g  the p re -m o n so o n  p er io d .  M owever. the leve ls  in c reased  d u r in g  

the S W  m o nsoon  and  po s t  m o n so o n  period  c o n s id e rab ly  a long  th e  co as t  

w ith  so m e hotspots  (0.3 to  0 .3 9  ug/1) ad jo in in g  o f f  V erava l an d  in  the 

W a d g eb an k  (K aladharan  e t a i .  1999b). East c o a s t  o f  Ind ia  reg is te red




