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W ater, the m ost precious natural resource is essential to the 

livelihood o f  both aquatic and terrestrial animals. M ore than 

two third o f  the earth’s surface is covered w ith water. M ost o f  it is the ocean, 

while the total freshwater in lakes and rivers m ake up less than one percent 

(Hutchinson, 1967). The State o f  Janunu and K ashm ir is famous for its 

natural freshw ater lakes and rivers w hich due to their rich ichthyofauna 

invited the attention o f  J. Heckel in 1838, w ho later on described sixteen 

species o f  fish from  the collection o f  Von Hugel w hich were new to science. 

The icthyological study o f  Heckel proved to be the m ilestone for new  workers 

and researchers. The valley o f  K ashm ir abounds in num erous w ater bodies, 

both lentic and lotic. The lentic habitats are represented by tarns, lakes, ponds, 

wetlands and roadside ditches and sim ilar other aquatic systems. Tlie lotic 

habitats on the o ther hand consist o f  river Jhelum  and num erous cold water 

hill stream s w hich directly or indirectly jo in  the river Jhelum.

1.1. Dal Lake

The Dal Lake is one o f  the beautiful lakes in the world situated at 

about 10 km  in the north east o f  Srinagar city w ith a m ean latitude o f  34°7' 

north and longitude o f  74°52'. It is siurounded on the east by M ahadev 

m ountain range and the south by the Kohisulaim an. On the northern and
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w estern  banks (M ap I) lies the  Srinagar C ity. A  total w ater spread o f  the lake 

a t the  tu rn  o f  20“* centnry  w as 25 km^ but due to  encroachm ent and siltation, 

the  lake has been  reduced  to  12.4 km^. It is a  shallow  lake w ith  a  depth  o f  1.5- 

2.0 m eters, bu t a t certain  p laces like Sonalank and R upa  L ank the depth 

exceeds 3.5 m eters. T he depth o f  the lake varies seasonally  due to am ount o f  

ra infall and stream  flow . O n  its north the  lake receives w ater from  D agw an 

nallah, w h ich  jo in s  it a t T ailbal that brings w ater from  M ansar L ake and from  

the agricultural fields. O n the southw estern  side the  lake discharges w ater 

into the  riv er Jhelum  th rough  a charm el called  T su tiko l w hich  leaves from  

G agribal basin  a t D algate.

1.2. R iver Jhelum

Jhe lum - the  H ydaspes o f  the ancien t G reeks and R om ans, the vetesta 

o f  the  H indus and ‘V e th ’ in  K ashm ir arises from  a  beau tifu l spring called 

V erinag (M ap-II). T he river Jhelum  orginates from  P ir Panjal about one 

k ilom eter ahead  o f  V erinag. T he Jhelum  river is nav igab le  from  K hanabal to 

B aram ulla, a  d istance o f  about 170 K m s. It flow s in loops th rough  the valley 

till it en ters the  W ular. E m erging from  the W ular it takes a  southw estern 

direction w h ich  it pursues up to B aram ulla. It finally  passes into Pakistan 

through the  B aram ulla- U ri gorge. On the righ t bank above K hanabal, the 

river Jhelum  is jo in e d  by the Sandran, B ringi, A rapatkol, L idder, A rapal, 

Harvvan, Sindh, E rin , M adhum ati, Pohru  and V iji- D akil. T he o ther im portant 

tributaries o f  the  river include: Vishav, Ramsiora, Sarsara, Romuslii, Doodganga, 

Sukhnag, Ferozepur Nirgal, Uroosa, Nambla (Haji-pir nallah), Rambiara, Pohru and 
Boniyaar etc.

T he o ldest econom ic activity  lined w ith  the  river Jhelum  and D al Lake 

is fish ing  and as the  hom e o f  all indigenous fish fauna, the Jhelum  and Dal 

Lake are o f  g reat econom ic im portance. A fte r H eckel (1838 , 1844) w ho listed



16 species o f  fishes in K ashm ir V alley and surrounding  areas, Silas (1960), 

D as and Subla  (1963, 1964), Saxena and K oul (1966), and N ath  (1986) 

sum m arized  m ost o f  the  collection  and prov ided  new  checklists w hich contain 

increasing num ber o f  species. B oth the  w a ter bodies serves as an  im portant 

source o f  indigenous {Schizothorax  spp .) as w ell as exotic  fishes (C yprinus  

carpio  spp.)- T he fish  catch  for p revious som e years from  D al lake and river 

Jhelum  is show n in T ab le  1.1 (D epartm ent o f  F isheries, K ashm ir).

T a b le  I: F ish  catch  in kgs for the  y ear 2004-05; 2005-06.

W ater body Fish Y ear No. o f 
F isherm en

T otal fish 
cap tured

Dal lake

Schizothorax niger
2004-05 783

4071qUs
2005-06 786

Cyprinus carpio spp.
2004-05 783

45265 qtls
2005-06 786

River Jhelum

Schizothorax niger
2004-05 303

3169 qtls
2005-06 317

Cyprinus carpio spp.
2004-05 303

3010 qtls
2005-06 317

S ource : M r.G . Q. C hilloo , A ssistan t D irector (P lanning) 
D epartm ent o f  F isheries.K ashm ir



1.3. Econom ic im portance

F reshw ater fish  form  one o f  th e  im portan t food  sources in  bo th  the 

d eveloped  as w ell as under-developed  countries. F ish  rem ain  the  m ajo r source 

o f  p ro tein , w hereas p rocessed  fishm eal p lays a  p rom inen t though  indirect ro le 

as an  im portan t com ponent in  the  p roduction  o f  m ea t in hum an nutrition  

(B raunbeck  e t a l ,  1993). T he recreational va lue  o f  ang ling  is also  im portant 

in  m o st developed  countries (L loyd, 1992). T h e  n a tives o f  K ashm ir valley 

d iv ide all types o f  fishes b road ly  in to  tw o  categories o f  local (K ashm iri) and 

non-local (P im jabi) fish, zoo log ically  know n as endem ic and  exotic  fish spp. 

Im portan t ich thyofauna  o f  tw o  w ater bod ies un d er study com prises o f  the 

fam ily C yprin idae.

F a m ily  C y p r i n id a e

F ish  Sp ec ies L o ca l N am e

Sh izo thorax  n ig er  (H eckel) A le-gaad

C yprinns carp io  com m unis  (L inn .) Scale carp

C yprinus carp io  sp ecu la r is  (L inn.) M irro r carp

C o n c e r n

A s a cultxiral sym bol o f  K ashm ir, riv er Jhe lum  is as healthy  as ever, but 

as a  r iv e r it is fast losing  its sign ificance. Its w a te r  is today  repugnant. The 

source o f  po llu tion  in th e  riv er is sew age and effluen ts. T he prob lem  assum es 

greater d im ension  due to  dense  hum an settlem ent a lo n g  th e  banks d ispensing 

and dum ping  th e  w ho le  m unicipal garbage  in to  th e  river. T h e  Jhelum  flow s 

besides th e  cap ita l c ity  o f  S rinagar th rough  th ree  m ajo r cities, A nantnag, 

Sopore and  B aram ulla . It is th rough  these  stre tches that the  riv er receives 

m axim um  o f  its po llu tan ts .



1.4. Threat to the aquatic life - Pollutants

T he fish  population , especially  the  local fish  Sch izo thorax  has been 

experiencing  a  con tinuous and considerable reduction  bo th  in D al lake and 

river Jhelum  o v er th e  last decade (D epartm ent o f  F isheries, K ashm ir, R eport 

2004-2005). T he species being  sensitive  can  no t w ithstand  unclear waters. 

Since the  w a te r quality  in  the  riv er and lake has de terio rated  over the years, 

the Sch izo thorax  finds it d ifficu lt to  th rive  in  w a ter w ith  deple ted  oxygen 

levels (H ussain , 2003).

A  fish ’s condition  reflects its ability  in find ing  and storing  energy 

under p rev ailin g  env ironm ental condition. C ondition  no t only reflect the 

health , g ro w th  and  reproductive  state  o f  a  fish, bu t a lso  reflects environm ental 

characte ris tics such  as hab ita t quality  and prey  availab ility  (B usacker et al., 

1990). C ond ition  indices have  been w idely  used  as indicators o f  relative 

health  (B row n  and  M urphy, 1991; C hildress, 1991), since these provide 

relatively sim ple  and  rap id  indicators o f  how  w ell the  fish  cope w ith their 

environm ent (G o ed e  and  B arton , 1990).

A quatic  o rgan ism s are o ften  exposed  to  h igh  levels o f  pollu tants 

through b ioconcen tra tion  and /o r b ioaccum ulation . C urrently , it is d ifficult to 

find any source  o f  w a te r th a t does no t carry  fingerprin ts o f  hum an activity 

(U nited N a tio n s E nv ironm en t P rogram m e, 2004). A cid  precip ita tion  causing 

leaching o f  m etals from  su rrounding  so ils (N orton , 1982) and increasing  

num bers o f  syn thetic  o rgan ic  com pounds and m etabo lized  pharm aceuticals 

finding th e ir w ay in to  surface w aters in un likely  p laces (H uang  and X ia, 

2001), and m akes th e ir iden tification  by un targe ted  chem ical analysis 

prohibitively  expensive . A s a result, fish have  becom e an ind ispensab le  m odel 

system  fo r the  evaluation  and /or m easurem ent o f  th e  ex ten t o f  aquatic  

pollution.



P u b lic  co n cern  reg ard in g  p estic ides, fe rtilizers , ag ricu ltu ra l p roducts 

and  m eta ls  in  recen t y ears h av e  escalated , p a rticu la rly  fo llow ing  m ajo r fish 

k ills  (H eath  a n d  C laassen , 1999).

M o d e m  ag ricu ltu ra l p rac tices  sig n ifican tly  co n trib u te  tow ards 

p o llu tin g  th e  aqu atic  hab ita t. T he rap id ly  in creas in g  u se  o f  pestic ides, 

chem ica ls  an d  fe rtilizers  p o ses  a  serious th rea t to  th e  fisheries, especially  to 

the  S c h izo th o ra x  spec ies. Inc reasin g  ag ro -ch em ica l p o llu tio n  o f  th e  D al lake 

and  R iv er Jh e lu m  has beco m e a  m atte r o f  g rea t co ncern . P estic id es a re  used  in 

ag ricu ltu ra l fie ld s  and  en te r th e  r iv e r th ro u g h  lan d  d ra in ag e  o r w ith  surface  

ru n -o ff  d u rin g  flo o d s an d  excessiv e  ra ins . T h ese  in clu d e  herb ic ides, 

ro d en tic ides, fun g ic id es , w o rm icid es , in sectic id es , e tc  (lik e  ch lorinated  

hy d ro carb o n s, o rg an o p h o sp h ates , carb am ates and  p h en o ls  etc). T liese are 

lethal to  fish  i f  th ey  ex ceed  the  to le rab le  lim its.

S ilta tio n  in  th e  r iv e r Jh e lu m  is a n o th e r th rea t to  fish  life. T he ru n -o ff  

from  ag ricu ltu ra l fields, d en u d ed  fo rests and  sp en t m in e  a reas resu lts in 

silta tion  o f  th e  riv erb ed . A t va rio u s s ites th e  R iv e r Jh e lu m  is gradually  

b ecom ing  na rro w er. S ilta tio n  o f  the  river, besid es d im in ish in g  the  flow  o f  

w ater, re su lts  in  d estru c tio n  o f  b reed in g  g ro u n d s o f  fish es and  th e  ben th ic  

fauna, m ig ra tio n  o f  fish es and  dec lin e  in o v erall p ro d u c tiv ity  o f  the  river. 

S ilta tion  h as a ffec ted  th e  S ch izo th o ra x  sp ec ies  in th e  D al lake  n ea r T elbal area 

w here  th e  shoals o f  fish  u sed  to  m igrate. M eta ls  e n te r  th e  aq u atic  food  chain  

th rough  d irec t co n su m p tio n  o f  w a te r o r b io ta  and  th ro u g h  non-d ie ta ry  routes 

such  as up tak e  th ro u g h  g ills  in the  case  o f  fish.

O n  the  o th e r h an d  trace  m eta ls  a re  in tro d u ced  in to  th e  en v iro n m en t by 

a  w ide  sp ec tru m  o f  n a tu ra l and  an th ro p o g en ic  so u rces . T h ere  h as been  a 

general g lobal in crease  in industria l activ ity  o v e r th e  p ast few  decades.



resu ltin g  in  s ig n ifican t ap p licatio n  o f  m eta ls in  v a rio u s p ro cesses, in turn  

cau sin g  a  g re a t esca la tio n  o f  m eta ls in th e  env ironm en t. Indu stria l activ ities as 

w ell as ag ricu ltu re  and  m in in g  m ake  up  p o ten tia l so u rce  o f  heavy  m etal 

p o llu tio n  in aq u atic  en v iro n m en t (G um gum  e t a l., 1994; U n lu  e t a l., 1996; 

L elan d  e t a l., 1978; C orbett, 1977; M ance, 1987; L an g sto n , 1990; K ouad io  

and Tre& y, 1987; A jm al e t al., 1987). C on tam in atio n  o f  a  r iv e r w ith  heavy 

m eta ls  m ay  h a v e  d ev asta tin g  effec ts  on  th e  eco log ica l b a lan ce  o f  the  aquatic  

env iro rm ien t an d  th e  d iversity  o f  aquatic  o rg an ism s b eco m es lim ited  w ith  the 

ex ten t o f  co n tam in a tio n  (S uzik i e t a l.,  1988). I t  is w ell k n o w n  that heavy  

m eta ls  accu m u la te  in tissu es o f  aquatic  an im als  an d  th e ir  m easu rem en t in 

tissu es o f  aq u atic  an im als  can  re flec t p a s t ex p o su res (C an li and  A tli, 2003; 

K alay  e t a l., 1999; Y ilm az , 2003 , 2005). Sub  lethal e ffec ts  o f  heav y  m etals 

a re  o f  co n ce rn  as th ey  accu m u la te  and  are  tran sfe rred  th ro u g h  food  chain  to 

hum ans. T h e  im p ac t o f  p o llu tan ts  on  aq u atic  eco sy stem s is e ith e r acu te  (due 

to  ex p o su re  to  im m ed ia te  le tha l dose) o r in sid io u s/ch ro n ic  (due  to  g radual 

accum ula tion  o f  lethal co n cen tra tio n s in body  tis su es) (H eath  and  C laassen ,

1999). M etals like  lead  and  cadm ium  m ay p re sen t a  h ealth  risk  even  at 

ex trem ely  low  co n cen tra tio n , s ince  th ey  m ay  in flu en ce  en zym atic  activ ity  in 

living system s (B ro ck  and  M ad igan , 1991). A  d isease  k n o w n  as p lum bism  has 

been  k n o w n  to  b e  cau sed  by  acu te  lead  p o iso n in g  (S to fen , 1974). C adm ium  

has a lso  b een  reg ard ed  to x ic  a t v ery  low  co n cen tra tio n s (B ryan , 1971) and 

w ith  h aza rd o u s  e ffec ts  on  h um ans (H ag in o  an d  Y osh ioka , 1961). 

B io m o n ito rin g  o f  trace  m eta l p o llu tan ts  h as b een  g a in in g  a tten tion  since 

d iffe ren t o rg an ism s can  accu m u la te  th ese  su b s tan ces and  tran sfe r them  in 

large co n cen tra tio n  to  an im als o r h u m an  be in g s , w h en  co n su m ed  (Fadrus et 

a l., 1979).



Due to scanty information regarding the metal toxicity in water bodies 
o f  Kashmir valley and their effects on the aquatic fauna, the present study was 
designed with the following objectives:

1) To study the toxicity o f some metals viz. copper, zinc, iron, and 
manganese in Dal lake and River Jhelum.

2) To study the concentration o f  these metals through Atomic absorption 
spectrophotometer in various organs/tissues viz. gills, liver, kidneys, and 
muscles o f  Schizothorax niger and Cyprinus carpio spp.

3) To study the subsequent effects o f metals on biochemical parameters viz. 
total protein, albumin, globulin, blood glucose, urea, serum creatinine and 
cholesterol in both the fishes.

4) To study the subsequent effects o f  these metals, on the histomorphology 
o f gills, liver, kidney and muscles o f  both the fishes.


