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Abstract

The sEucfure, ecosystem paocesses and dFamics of Victori4 MinneriF and
Ualaealawe reservoi$ io Sri Lanta, were studied over a p€riod of two yea$ (1998-
2000) under the FISHSTRAT plogramme. As a component of the olera]l study,
catchment characteristics ard subsequent water quality of the tbre€ Sri Lankan
rcs€rvoirc werc examrrcd Catcbment characteristics (viz, geochemistry, altifude,
climate and weather, vegetation and soil, and the land use pattem) are the Inajor
determinants of the overall characteristics of the three reservoi$ Accordingly, water
tempemtujE. pH and eleclrical cotrductivity. imponani physcal cbaraclensucs of
Vlctona showed rnarked diferences fiom Minneriya and UdaEdawe

The arfl.|al surface temperatue iaryed beM@tr 25 5.C and 30 0.C in
Victoria and it was 27.0'C - 29 5'C and 27.0'C - 31.5 "C ir Udawalawe andMinaenya
reservoi$ resp€ctively. The op€tr water w€s alkallne tkoughout 1999 in the two dry
zone reservoirs, Minffriya ard Udal€lawe while it chaqed ftom morc or less neutrdl
to alkaline in Victoria. The maximum suspended solids transpofted by dre Udawalawe
itrllow was 4 times than that ofthe Mahaweli trutrk shEam ard 6.6 times ofthe inJlow
of lhe MDneriya rcservoir There is a similrrity with slght excEptions m relative
goportions of major catibns and anions in opetr IlaEr atrd Iss?€ctive tnltows rnainfy
calciun, magnesium atrd sodium'ions is tt anc€d by bi€rbonate and chloride-

Introduction

FISHSTRAT, the Europ€afl Union funded INCO-DC programe analyz€d
sEuc0.rc, ecosyst€m proc€sses atrd dlnanrics of Victori4 Miffrcrila ard UdaR"lawe
resenoirs in Sri Lanka. Ubolratana reservoir in Thiriland and Lake Taal m the
Philippines over a period of two years (1998-2000). The primary objective of the
FISHSTRAT progra.mme wEs to denve a management tool for capture fishery atrd
aquao. tue practices based on ecosystem structure processes a.nd dlaamics, fishe.i€s
poteDtial and socio-€cotromics of ripanan commulity- The f.udamental aspects of
limology of these eater bodie,s were sh.drd in detail along with the ecology of th€
ichthyofauna and fisheries potential as a rcsouce base and socio€cotromics offishers
living in the periphery with a trew to propose sound management slrategres for
srstaiiable rcso|rrce use

The fust worlshop on limrology under the scope of FISHSTRAT actrvities
n"s held in Barykok, Thailand ln February 2000 to compile ard atra|tz€ the already
available data on liMology offive water bodies with a trew to fill pof€ ial gaps. The
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a\ a able dala on limnology of fil e r\ atef bodies lvl Lh a 1 ie$ to fill potefiial gaps The

n orkshop nas concl ded lrilh an ageerncm to publish basic infonnatro on descnpttle
ljrnnolog\ of rcspeche natcr bodies h local joumels 3rd confcrence procecdrngs

Thercfore the objectrle of llls paper is 10 describe lhc catchment charactenstics and
subsequenl r\aier qualih of tlrce Sri L *an rescnorfs studicd under fie HSHSTRAT
progrdrnmernc as a picreqxisite lo characlerirc ecos\slern stnrclxr€. processes and

Mntenals lrnd Methods

Stui site!
Thee resc^olfs nernch MiMenla 2n imgetlo tark of ancieni catcgofl

Uda\ralar\c. a recertl) burld imgahor cur! hidroponer resenoi* and Vrctona a

nodem lrdropo\cr resenorr $ere sludied undcr lhe FISHSTRAT prograrnne

Minneria and Vicloria resenoirs fall lNdrologicalh $ilhin tll€ M-ahar\cl tu\er basrn
\hrle the Uda\\'ala\e resenoir is fedbvlhe Wola$e Rilcr l\lxch &ains ihe southcm
escallncnr of the ccnlral highland (Fig I )

Minnert\d Rese^D.t: Milmenl a resenolf rs illol\land shallo$ imgation Dnk

locaLed m the North Cen!:al dn zonc (6" 02 N . 80" -i3'E) al 96tn abo\ e ncan sea level
(Tablc l) Tl\e rcsenoir \ras built b\ Krng Melre Ser m $e thlrd centrn (276 - 30i

A D ) and 1t $as lurlher reparrq.l ard augrnented bl King Parakarna B,hu (l I5l - 1186

A DJ Thercfore ll)e Milxleriia resen oir rs considered as ar ncienl lffiganon onk

bur ll $as abandoned aftcr sl iing thc lrlcrent Sn rirlese kiigdom fron Polorn'$\\a to

Yapahu\\a Thc resenoir l\as renored in 1902 under lhe Brirish reglme md

subsequenth irnprorcd:nd enlarged ir 195'l Holrc\cr re connruclior of cascading

rcscnoirs (e g Giritalc Minneri) a. Kaudx Jla and Kante lc) n rth .l iecdcr cdrul djvcned

from lhe ArJan Ganga. a rnir-lof lribulan of the Malar eli n\ cr I s considcred as one oi

ihc gfeatesr cngireering achiercrnents of dn zone tank cnilizalions of ancicnl Sfi

Lai]l(ans
Thc Ntuueri\. tark ras fed bl its o1\n calchlne t arrd the lat€r frorr lle

A ban Ganga dr\ened \]a the El.Iera a cut clumeled tluough tlrc i0 km lo g

Eldlem-Mimeri\ a Yoda Ela feeder cenal (Fig 2a) ln the rnld se\entics the maln

strea of the Mala$ eli Rr\ er r\ as partralh dit e(ed ar Polgolla (Kznd\ ) and chardelled

nodtNard ttuough a link tuntEl (65 krn) to Sudu Gange. a rnajor tributan of thc

Arnban Ganga n iih thc nnPlemenlatron oI tlrc fLrst plnsc of the N'lahaNeh De\ clopment

Progmrnme Thc Minnenl a tank thcu r€cei\ ed alr addittonal arnount ol Nater frorn the

Maha\ch Riler con\eled llrongh Bo$etenDa slorage tank s ce 1978 resulting h a

{gruCcarr,  .  | "ngc |  |  l l .e h\dr.  ulr-  oa Jnce of he rc\enoir
The primrn obieclile of the rcsenoiris lo pfo\ide iatef for nccpadd\ m the

connnand are; (8690 ha) durng tro lnalor drllllatron seasons (\-la,a October - Marchl

l.r/d Apf ' Scptenber) At pfesenl the resenorf fil]s up 1o lls f(rll supph letel (268

MCM) dunng tlie secon<] l]lter-lnonsoon (October- Januarl) inxndallug an arca of25 j

kmr and the irater ielel rccedes to its lo$en loNards lhc end of thc dn season (Jull _

AL. lr ]st ,  l l rer( .e1orr .  I  or(  l / ( l  <lrr l re In nJr '  re "no bcc. l l re.n i r lponanl le 'orr 'eof

theiomrnercia I fishen follo\\ rng th c rtrodxctlon of Africa n crchlids in the earh I 950s

Toda\ Lhe tr4rnncrrt a rescno1r together lrilh its sufioxndrng e]nirons and mtanruclure

derelopurcnt has bccome en irnpotart socio-econormc cenler rn the NofiI Central dn
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Frglre I Map of Sn La*a sho\ling three FISHTRAT fesenairs
rn there respecti\e ff.er basins

a- z/a oldri€r Udawala$e the third largest resenoir (6" 23' N : 80" j0'E) h Srr
Lanla (31 kln-) \ras buih in 1962 for inigatlon cum hldropolrer generation. bl
dalnining tlrc tunk sEeam of tlc Wala\ e Rrl er in the sorthem dr] Tone at 80 rn abor€
mean sea 1evel (Fig l) The rcsenorr ts located ridm ihe Uda\rala$c National Park
aboul l0 km north of the southem coast The Udalrala$e resenoir provides rrigalion
lraler for 29.-1.17 lu ln the dorvnsteam corunand area and generates 6 MW of
hldroelectricih Tlns multi fringe resenoir (Fig 2b) has inflo$ ond oufloq rn ft€
north-south diieclion and the plescrrce of dead tlees surik in ihe resen oir. the remnant of
of the Jungle is a Forninent fealxre at lo$ \ater 1e1€1 In addltron to irrigation ard the
generatlon ofll,alropolrer fie resen oir bas a pfo\ en potential of fish produclion

I
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Table 1 Morphological ahd hfdrological characteristics of dree FISHSTRAT
resenoirs (D-Depth: A.Area: V.Volume: SL.Shoreline: F.Fetch: Sp Specific)

Minnenla Uda$dla$e Victoria

T\pe

Location

Basrn
Age (I€ars)

Alritude (nr)

Catclrlnent (kmr)

Arca (krnr)
D ,,*,, (m)

D ,,,". 0n)
Volurnc (MCM)

Deid stomge (MCM)

Shoreljne (krn)
SL detelopment
Fetch (kn)

ArF (kD)

V:F (kln:)

Yield (MCM)
Sp Yield
Issuc (MCM)

Yreld lssue

Flushing rate (]€a )

lmgation

E  0 2 ' N : 8 0 ' 5 3 ' E
Maha$€li

9',]

2t9
2 5 5
i 8
l l 6
1 3 5

3 2

l 0 i
8 9 9
2 8 3
l i  02

60 71
0  3 1

I i.l
0 766

6 '  2 7 ' N  :  8 0 '  5 0 ' E

80
I l6l
i  l 0 8
1 9

39 52
268

16 26
53

2 0 i
1 0 7
i  t 9
25 05

1 5  8 1
1 i ?

. l2i  11
3' ,72

0  6 i 1

Hvdropower

7 ' l t ' N : 8 0 " + 7 ' E

MaIalvell

-l:18

1 8 9 1
22 1
3 0 i
98
783
l l
l l 5

6 789
8 5 7
2 5 9
9 1  i 6

1? 80
0 9 1

768 .l-t

1 3 2

1 0 1 8

t/rctoria: vrcloriL the dcepest (98 m) aIId fie largest resenoir bJ Yolurne
(783 MCM) rs located in tl)e Centrdl Highland oflhe coDntrl (7" 1l'N: 80o 17'E) at l38
m abo\€ nean sea level Dannnng the tlllnk stream of the Malareli River br a double
cun atDre concrete arch dam al tlrc Vrsioria Falls where th€ Hulu Rir€r rnerges Nilh lhe
Mala\cli Rirer fomed ille Victoria lesen oir The rcsen oit lvhich moryhologicall)
sho$s the sbape of W can be di\ided into tNo distind segmenls called Mala$eli and
Hulu sectors (Fig 2c) In addltion to the H Iu Rrver. Galrnal qva. a left bank tribulan
of tle Hulx Ri\'er ln the Hulu Sector a MalD Ova and a feli olher lesser tributaries in
rhe \4alu$eli Sedor al.o leed lh( Vlcloda reser\orr llle calctmenl aJe, of rne
resenoir is l89l km: The Victoria rs essentiallr a lrydropo$er rcsendr wlth a
capacjtl of2l0 MW ln addition of generalon hldropo}€r- fishing isanajot acttvrl
rhroughoul the ]€ar

C atuhm ent chdracterinics
Althouelr localed in dle Higlland Series wlnch is a dislinct geoloFcal feahne

of Sri Ladra the three FISHSTRAT rcsenoirs represent drfferent catclment
characterislics \\'rfi respecl lo clllnale. geomorphologl, geochemisll hvdrolog\.
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pedologr and land use The rerram oI the N,Lnneri,\a catchmenr is undutaring lith
scattered rock.knob plarns and €roded land nrth crosional renrunrs Thc upper

Flgurc (2a) Dminage ner$ork oI Miruren\ a resen orr

catclllnelll of the Udanala$e resenoir has a rolling_ hnlt and stespll dissecred terain
Nhile the lorier segment of rle catchmelll is undulating aad 0ar rl:r r rock-knob plains
The Inghesr poini of rhe upplr catclmenl js ar Krigalpofia rhc islandt sccond hetrest
peal r2 :q5 In,  $lx. l  rr  located at Jrc Hof lon ptain, f l ,c enure carcfunent oi  lhe
Victoria rescnoir is corfined ro rhc CenLt Higl dnd i lhe iri coontri of rhe
\.{ahn$eI tu\cr basLn and lo l |esour,r$esternclopcofrLeKnucl le.Rdee f tererore.
a Inajor pan ol  dre \rctonl $drer+ed r(  InounE,nous In addi l ion drc rerarn orrhe
calclnnent rs hillr and stccph disseclcd alrd rolling The cle\ation of the carchrnenl
rang€s frorn.l16 mlo 3000 ln abo\ e nrcan sea le\el
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Fig re (2b) Drarnagc nehr ork of Udala la\r€ resen orr

Geolo{ Md Soits
The tbree fesen olfs and therr respcchve catchrnents arc arn]l located in the

conalition. Quanzites are perhaps the mosi predomnanl members in tie catchtnents

*hich luvc attained their grcaiest de\'eloPrnenl ln the Central Higlland and in the
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region of Millnerila and Polo Druva Th€ €ast€m segm€nts of the Udartalaw€ atrd
Minilerr-va catchme s belong to the VijaYan.Series ard are also of Precarlbrian origin.
but mainl,! comprise of rocks of biotirc and biotic hom-blend gneisses

when rocks are nol exposed- alluYial ard erosmnal depotlts of Holocene.
Pleistocene and otler fomutions (Pambokke 1996) largelv co\€r the termm oI the
catchments of the lfuee reseNoirs The undulahg terrain of Minneriya aid Udawalewe
catchments are covered with reddish-bro{n eadr and to\Y humic 8Je-! soils Aluvial
soils of \,ariable- oflgrn and le\tures are found in the fla1 terrarn of ihe Ualawalawe
calchment along the river and stream as nanow strips The rolling hiltv ad deepry
alissected terrah of the Udalr"he catchmenl consists of reddlsh brorltl eanll. ilnflature

brown loam and rcd-yelloir podzolic soils Howeler. reddlsh brown latzohc atrd
rmmature brorvn loam soils arc found in hill,r and steePlt dissected terrain of the
Victoria catchment The mountainous lerram of the Vicloria catchment coosists of red-

lello\! podzolic so s and innature ngasols

D.oinage nefiiorks
The ivatershed of the Minnerila reseri'oir is drained largely br'' Kiri qa a

seasonal brook and tro seasonai ributari€s named Bau qva and Talawature Ela (Fig

2a) The Kiri qa ongFates as Nalragolla Ola in Huragala hrlls at 190 m above mean
sca le\ e1 aboul 20 km south of tlrc resen'olr Se\ eral lcsser seasonal brooks aIId canals
mmell Talkore O) a. Eerige Ela and Pihimbi\'a Ela nerge {ith the Kiri Oya on its nght

badr The Mimeri\ a tank lus been fomed initrallY b-v damming the Kiri qva

Subsequentl) tlrc El.rhera-lvllffr€nra Yoda Ela a feeder caml lus been channeled to
Mnneriva tank 1ra Tdlwatura Ova on its lefi bdnl( At ptesent Miflreri)2 reservoir also

recei\ es Maha$eli $ater diverted at Polgolla via Sudu Ganga
A \ast arel of the uppel catcl nert of the UdawalNe res€rvoir is drained bv

the Weli ova. Belihul O1a and WaiaBe Ganga $hile the lower catchnent is drained bI
Dira\ini Ga- Kuda qa and Malakandura OYa (Fig 2b) Weli ova which origirates
ftom the 1iest of Haputdle and Olu!" Group merge $ith Pathaba Ova ad then *ith
Kalkama (]ia. irhich oiiginales from the easl of rhe Haputale_Kodanda and
Haldumulla areas rcspectlveh Belihd q a origrnates ln ihe Horton Plains ard merges
NLth Kirikeli Ola and Denagama qa on its left balk and merges $ith the Walawe
Ganga on its righl ba ( The Walawe Ganga rises from th€ southem bomdary of the
peaft rvildemess The We[ qra merges \r'rtl the Walane Ganga at Uggalkaltota-
iorming the Wala\re River proper At plesent. dre Belihul qva Denagama Oya and
Wala$e Gdnga fe€d tl€ Samaraia We$a rese 'orr. the loungest lN'droPo*er res€ orr
rn Sri Larka and its ourfloi\ merges \rith the Welj G a The Wala\le P$er Plopel then
fecelies \\'ater fron Malakandxm Ga or its leli bank inxnediateh dolr'nsF€3m of
Uggalkaltota and Diravini O1'a on ils Rrght Banl at 5 lan do$nstream of the above
co;fluence In additioll Kuda Ora a lefl banh tributan of dre Walawe Ri\'el in the
loh-er catclunenl- rvhich drai$ the weligepola area feed the Udarvalawe resefloir
separatel]- since ihe constmction of drc resen oir (Fig 2b)

The entir€ catclment of the Victoria resenoir is confneal to hill countr,v and
dnined bt lhc Malu*€li River in llrc Cenlral Mala*eli Valle\ and Hulu Rrver in the
KnucHes The uppermost tribulan. Ifutton q!". the second major tributl4 of the
Malla]leli Rr'\er in the lxll couto drains dle westem slope of the lfutton Plateau The
Hanon u]-a nerges \\i1h the KotrMle Ola (presend) the oudorl of the Kofilale
Resefl oir) at Pallegana. a ferv klometers do fflrerm fiom the Na$alapitt'a township-
gi\ing rise to fie }Iala$eli Ri\er proper The Hafion qa and assocrated mrjor and
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lesser slrcams and brcok togc ler drdrn nlair \ semi-urbaniTcd and cdtivated landscrpe
This er.n rcccrres hea\ ] rainfal l lw rng rts miNirnum during thc sou N!€st molrsoon

T\e tnrnk strerrn oI tlc Ma}a[€h ful€r also receives ]ater ftom tnbutiries
such as Atabags O\'a alrd Nilambe Ova on lhe righl bani( dnd Nanrl O\ a and Pingt Ota on
tlrc leli bank TIle Hul Ganga. a rnalor left bark tributa{ . rihich dralns the southn€stem

Figxrc (2c) Map of the Victoda rcsenoir \llich sho\s Mahareli & Hulu sectors

slope of tlrc Knuckles Range f€eds the Vicloria resen oir sepamlcll a ftef l]re constmctron
of the danl inrmediateh do$nstenm of fie conflnence of the Mahalvcli and Huln Rivers
T1€ Hulu Ganga also dra s a lrrge area lla1ing a he2\t minfall drring the second
inter- onsoon ard southl\csl :urd |ortheast rnonsoons Gdlrnal qa. a left ba*s tributan
of lhc Hutu River and N4aln () a a righl baok tributrn of dle Mrlu$elt turer aiso emptl
into the Victona res€n,oir separatelr (Fig 2c)

Malo.land se lpes in the Mnnen\a calclmcnt are dr] zone secondal foresl
(17 l%) :trd scrub ('i15%) The l rd us€ for padd\ culti\ation (: i%) and hone
gardens (3 1%) is more or less \iofold compared to chena cultr ation. riich is I 8 % of
the lotal area of the catclxnent Thc predorninanl land use npes n the Uda$al$e
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catclunent are rnontane forest (2.18%) and scr b (13 3%) The arca used for chena
cultilation (2.1+%) is more or less similar 1o llut of t]re ar€a colered bl' the lno ane
foresr Tea planLatlorls dnd paddt fields col er 7 ]% and .l 7% of the catchment area
respectir€ll Holrever home gardcns co\er 9-223 ba (9,1%) of dre catchment Olher
plantadons (6 -t %) are also a prorninent feature of drc Udawala*€ catchmenl land use
(Tabie 2) The Fedominant land lrse feahne of thc Victona catclm€nt. which is d)c
largesl anDng the drce rese^orrs- rs home garden (28 6'20) In additiorl tea plantations
cover 2.1 % oI the catclment ard onlf 20 J% dre left as natulal forest The gnsslands
(9 8%) and padd fields (8 1%) are also prominent land use fealues of the Vicloria

Tablc 2 Land use tr?es (l)a) of dre tfuee FISHSTRAT fesentirs (Victoria. Minncfl]€
and Uda*?lalre)

Tlpe Minncriir 7. Uda}lahw€ "/o Victoria o/d

01 Forest
02 Scrub
0i Chena
04 Tea
0i Rubber
06 Coconlr
07 Paddy
08 Grassland
09 Home gardens

l0 Odrcr Plantatron
l l  Amualcrops
12 Bare lands
l3 Walerbodies

Total

| .492
76t3
4:t:

i l  s
l 8

3 i
02
l4
15

0 t
108

28.I5
l 5 . l 6 t
28 i89
8 434
5 0 1
845
5 4 1 0
3 t . 1 2
9.223
7.115

1  2 8 1
6.056

714,16.)

800

82)
3 ? t

20
2.636

24,259

) I a  2 1 2 6 A  2 0  4
t i 3
1 1 1
'7 4 12.08.1 ).4
\ ) 4
a1
+'7 t0 784 8 t
2 8  1 3 . 1 1 0  9 8
9 I  38.183 28 6

4.249 i I
I I  4 . 4 1 1  r l
i 3  i 6 i 3  2 1

133,631

Watcf sanples $ere collecled bnnoldrh for a period of t\o tears lrorn
August 1998 to Juh 2000 from the center and 0rc rnno\ and oud]o$ of lvlimeri\a and
Udaraian e resen olr I the case of the Vrclorla .esen'o{r naler samples lrere
collecred from tlre Malrarveii (\1C\J and Hulu (\4CE) sectors and fteir respeciil€
inflol\s The o dlon ofllrc Victona resenorr$as rot sanplcd duc to secunq fe8sons
Basrc phtsrco-chen cal cbarac{enstrcs such as ternperature.- pH conducti\il\ and
alkalinitl \ere determined ,r str/ Sanples \r€re dlso processed in thc field to
detemlnc mator cations (Ne- K Ca and Mg) ard aflons such as Cl and SOr- and SiO,
m fie laboraion Tenpcriture (glass ln€rcull thelmometcr). clcclJlcal conducti\1F (TOC
conductrliq meter nodel CM-IK) pH €\Fndable lon Amlizer - Onon Rcscirrch EA
920) and totnl alk linin (acidmetric tilmuon) irere determircd ,? -r,r|/ Tl1e $ater samples
filtercd througir GF/C filter palFrs r€rc processed 1o detcnnne c}loride (argentometric
ltrrrior rith AgNO.) and sullate (turbidrrirEtric metlod) The dlssohcd ox] gcn conlel{
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lras dclcnnined nsing a lnodfied Winkler Techruque (H\DRO-BIOS liel Dosimat 715
drgital tiLator) The suspended sold content nas rne.sued g|d\imetricallr aflcr filtering
$ater rhrough pre-$€qhed micro liber membrane filLer papc6 darneter (0 l5Fl Fittered
$ater samples were acidified nrfi conc HNO] ac]d ,nd used to delennine dre
concentralio s of calcixln. mag esrun sodiun and potassllrm rons sing an Alomrc
Absorplon SpeclJometer coupled tth a grdphitc fumace (GBC 933 AA) Thc
corrcentation of silica N as determined spcchophotonericalh (JV Sln 'a&u Model 16 I0)
aJlcr fonning heteropolt moli bdosrliclc acrd blue comple\ (APHA I 989 )

Rcsultr

Teblc I sho s dre aJmrel m gcs (1999) of ph sico_chcrnical chardcteristics oI
open r\aiff and rcspecti\ e inflol\s of (lrree FISHSTRAT rcscnorrs Minirn m surlacc
renperaturc (25 i'C) ras recorded 1 Vrctoria (VlC!) and rl \irs 26 l'C in thc Hulu
sector (\{C!) and 218'C ard 270'C jn Udal\alare and iltrnen\a reseflors
.cspectr\ eli Thc hrghest surface $alcr terperature (ll5"C) $as recorded i thc
Mimeri\a rcscnoir drld it \ras 290'C drd:00'C lll \rlCH and \'lc\r rcspcctl\eh
The l ghest sLrface temperaturc rccorded ir Uda\alal\c \\as .19 5"C Accordmgh lhe
r:nge inlcn al of tenperature ( l -t"C) \r as found lu both MiJlnen\ a and VI C\r dnd rt
r \ rs29'Cl l lVlC! and l7"C in Uda\r la1\e ln the clsc of \ \aref temp€uture of
r flo\s VlCr had lhc lo$est tempcralLrre (21 joc) lrlilc thc lo\\es1 temperalurc rr

VlC., .  Mmeri \a end lrdar alar\e rnf lo\s \ \ere 21.0'C. :5 I 'C d 26 L"C
rcspectr\.eh (T.ble l) The inno\ of thi: Mi eri\a rcsenorr had dre lrighesl |JIgc

intcnal ln terpemturc (1 6"C)$hi lcr l  \as j  l "C 2 6"C aud I  0 'C for Udanalanc
WCH and \'IC! \\ crc respecli\ ell

Tlrc open rlater \rs irlkalhe Llmughout the \ear 1999 rn t\\o dn zone
rcsen oirs l ! ' f inncn\a (7 i l  8 l i )ardUda$alare(?l l -8-tS) l lh i ler lc lrangedftom
rnor€ or l€ss neutml to alkaline in \4Ci (l 09 ' 7 89) and tn VIC\r (7 10 ' 7 89) A mofe
or less sinllartrend $as lor d for mllo$ nelers but tle ilrio$ o| lhc VICH reached rhe
pH-of 6.70 indicatng sliglrth acrdlc conditions under stonn condition. Brcdrbonate
alkali q $as iclatlvelt lor in bolh VlC r (i] 16 rng I ) dd VIC! (l l,- 52 lng I')
md it nas 6l - 89 rng I ' 1| Uda$alare atrd 50 - 112 rng I ' 1r Mrnnerila. Aldlough lhc
trcnd \as rnore or lcss similar ]n the case of inllo\ \alef .dre \ i ues scre e\lrelnell
. o $  V l \  , 1 "  1 , .  r r g  I  r d r d  \ 4 C  ' 1 ,  -  o  r 1 g  '  n e  r a r r g e . n r c n :  o f
b r c a t u o n r l c  $ . r .  t  ! t r ( . r  r n V r n n e r \ r  l a .  r g  . . n d  $ a s  0 : r n o l  i n  U d a $ l l a $ e
Thc le\e1 ofelcclncal conducti\r(t of open and rnnon \laters of the lhee fese^oirs
r\as rnore or less snlnl2r to tluL of blcarbonale elkahurh (Table j) Ho{e\er re

elecrrical cond cti\ il\ ranged frorn 98 - 2ll fS in Minncnla ar1d the ranges r\cre l0l -

li.l FS 60 - 8I trs rd 69 - 9i pS rn Uda\alarc. VICHandVIC\r respcctr\ ell
Dissoh'ed o\\gen n Nlxmeri \a rangcd from 6 8l f tg1' lo-811mg l 'and r l

\\as i ll - 8.i)2 lng l i ln Uda$ala$e (Table l). \/ICll rdVICir lud dtssohed o\rgel
rengrng from 5.89 rng l' 10 8.02 rng I L ard 6.'l I mg I 10 8 lJ rng l' resPecti\eh
The dissoh'cd o\igen conLent m inllo\\ \iaters \\'as ranged rn a srmildr pattem $1ftout
rnarked \anatrors Snspcnded solid contcnls |ropen$ater and l1l nrflors oftlre tlree
\ater bodics sho$ed nu ed \d-riatrons (Table 3) ln lvfi ncrrla resenoir thc .ange
$as I0 -  5.17 mg lr  $l i lc rn Uda\rala$e j t  ranged bet lreen 2 -  2l  l l lg i '  Bolh seclors
of thc Vrdona ltad more or less snnr]ar corienls of slspended solids (VICts = 0 6 - 12
nlg1- 'and VIC\r = 10- 12rnglr)  Sirnr larh theido$ of the Mimenl a rcscnorr
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Table 3 R4ges of physico{hemical parametels of tkee FISHSTRAT reservoirs
O,[N. Mfircrivar IIDA Udawalawe: VICg. Vrctoria HuIu carya s€ctor: \4Cr{-
Victoria Malarlrli sector)

Parnmeter MIN I]DA \.4Cs wGr
2', t  o-31.5
26 9 -  i  t ,0
' 7 3 2 - 8 3 5

7 t i - 8 3 5
56 - 1i2
i4 -  230
9 8  -  2 i l

2 1 8 - 2 9 5
2 6  1 - 3 0  t
7 3 3  ' 8  5 E
7 2 4 - 7 9 4
6 1  - 8 9
5 r -  1 i 6
102 - 13+

2 6  1 . 2 9  0
23.4 -26 |
' t  09 - '7 89
7 0 3 - 8 1 7
3 3  - 4 6
1 9  - i 6

6 6 - E t

lnllo$
pH
Inflo$
AtkaLnitv (Ing 1 r)

lnflor\,
EC (FS)
Inllo\r
TDS ng l1
Inflo$
Secchi Deplh (on)
Diss O, (mg l ' )
Inflo$

Inflo$
Chloride (mg l r)

Inflo\r
Sulphare (mg l ')

Inflo\r
Silica (Ing 1 r)

Inflor
Sodium ons lr) .
lnflon
Polassium (lng 1-')
Inflo1\
Calcium (mg 1-')
Ittllort
Magnesium (mg I ')

InJlor\
TDS (rng 1 ')

Inflo$

2 1 0 - 2 1 0
1 t - 1 E 9

l 4 - i 2
1 0 -  4 6
6 9 - 9 3
3 6 - 7 8
41 -',79

2r  -10
95 - 2',70
6 l l - 8 1 4
1 j 2 - a z l
0 t - t 2
01 - 126
4 0 0 - 6 t 8
3 0 0 - 6 0 3
0 6 5 - 2 i 0
0 98 - 8.77
0 5 i - 1 0 2
0 6 6 - t 0 4
r l 0 - i 1 9
2 4 9 - a O Z
t 2 -  2t)95
o 9 5  - 2  2 4
3 7 ? - 8 1 5
2 33 - 5 ',71

1 E 7 - i 4
1 2 0 - 2 9 8
4',7 -14

74 -33i 74 -223 29 -60

81 .  188 83 - r28 .18 -69

51-290 69 - t95 25 - 57
4i - 280 50 - 205 135 - 280
6 . 8 4 - 8  7 l t - 8 0 2  6 9 8 - 8 7 8
6 8 2 - 8 2 3  1 j 2 - 8 t 4  1 8 9 - 8 . 1 5

2 0 - 1 j  0 6 - \ 2
0 4 - i 0 4  0 t  - l t

01  -55
01  -71
. 1 6 0 - 1 4 8  2 1 0 - 5 0 0  . 1 4 0 - 6 3 8
6  0 : i  -  l 2  8  1 1 0  -  4  9 6  2 A 0 . 5  6 7
t 2 7 - E 4 4  2 0 1  - i 5 5  0 4 8 - 1 0 3
1 , l i - 6 1 : l  1 8 0 - 6 9 2  0 4 4 - 1 6 2
1 0 3 - 2 2 i  0 2 i - 1 6 6  0 t 6 - 0 7 3
l 1 9 - 4 0 8  0 2 5 - 1 9 6  0 8 4 - l i 2
4 7 8 - 8 l i  4 1 6 - 6 3 8  3 t 4 - 4 4 4
l l t - 8 9 5  : r 0 0 - t 0 6  3 0 3 - 4 t l
t 6 5  - 2 9 4  1 8 1 - 2  8 i  0  9 t -  t  7
0 9 6 - 2 3 1  1 2 4 - 2 ' , 1 4  0 5 3 - t 4 7
9 t 2 - 1 4 9  8 0 4 . t 4 i  3 0 7 - 6 1 0
4  8 5  -  2 1 9 ' , 7  1 4 9 - l j 7  2 0 4 - 5 1
l i 7 - 7 1  l 5 - 1 9 3  1 8 7 - i 0 1
2 6 3 - 8 2 7  2 1 ) 9 - 4 9 2  1 4 4 - 2 5 1
81 - 188 83 - 128 48 -69
5 t  -  2 9 0  6 9 - 1 9 i  2 8 - 5 7  2 1 - 1 1
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Figure 3 Mauclla's ioruc field diagrarns

Discussion

Lmaologicall reseNoi.s r Sri Lanka difier frmdamental! in their basin and

catchmenl morpholog). depdl flo{-thrcugh'regine and nutdent srahrs md UldenlateJ

light rDgime. c;nsequentll their biological productivit\ (Duncan er ol 1993) The V'

stapea mormr.ain basim of the uPlald resen'oN (e g Victoria) lu\'e\sma[ are-as oflitiirdl
zone and a $eatlt reduced e\lent of bottom sedimenl compared to those of dralloir
irrimtion resenoiE located in the lowland dr\ zone (e g. Mimeri)a and Udarala$e)
Duncan er al (1993) came to this conclusion hsed on the resxlts of an e$ensive

Iirnnological studr conducted in Parakrum Samudra an ancient nuJllmde lake in the north

central dr: z-one (Schierner l9E3 ) and other ielated lmnological sndies iII Sri la*a (Sih a

& Davies i986. 1987 Pilasiri l99l) Holrelel no srudr lus compared the linmoloa; of

trvo distinct t\pes of Sri Lankan rese oirs simutlaneouslr before the impl€menlatlon ofthe

FISHSTRAT prognnme rn 1998 Therefore the results of lhe FISHSTRAT programme

$ill be e{remeh mportant to evlain 0le Lirnnological charactedstics and in tum the

flshedes potential of Sri lrrkal mannade $ aler bodes
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Slighth lor $ater temperatue and pH of lhe hvo major hflo\\ s empll ing mto
victona compared to t\'\o iorlaM dl Tone reseForrs Ina,\ be attnbulcd lo dre
gcographical location and pedologt of the respectNe catchments Red-)ellon podzolc
soits and soft latcnlc of the catclxnent of Victona 1s acidic (Panabokke 1996)
Lardscape norphologl- land rse fonns and \€athering processes laking place ln botir
terrestrial and aqualc s-lstems also play an lmPortant role rjtt respect 10 surface \ater
pH in tlre roplcs (Talling & Lonoalle 1998. Siha 1998) F nher m eurroplric
resenoirs. the.pH increrscs as a result of bicarbonarc assimilatron processes b\
ph\ loplankton The occurrcnce of llard rocks \r itb a na.ro* o\ er burden m dre highland
(Coora\ 198.1) results in rainlvater drscharges as spnngs aner percolating a shofi
drstancc m steep slopes Thc lo$ concenfanon of total dissohed salts and
subsequcntly fie Low eleclncal conduch\ rq of inJlo$ oI Viclo.ifl and Uda\ala\\e
resenoirs olso ma\ be attributed ro limlted neatheriry Weathering limjlalion ofsteep
slopes is $ccecdcd b\ transport limilation on drallo\ slopes nith thick soils (Slallard
1985) This is in agrccment widr the resulls of thrcc FTSHSTRAT fesenoirs e\amlll€d
dnnng tbis study

Tle Walane Ri\ er lransporis an enonnous amoulrl of suspended solids inlo
the resen oir Ho\ever 1he magnitude of sedimenl trans?orl lnto resefloirs is not
reflecteal erther by lhe arnounl of suspended solid conlent and Sechcli disk \ rsrb tq ln
0re open \ater d e to sedirnentatron takmg place along the slrearn Uolr 1\itlnn lhe
resenoir hr the case of Udanala\r c a rnajof pornon of sNpended mafter is tmnsporled
\ia Kdkanna Oya. \1hich dr.tins fie Haldulmulla area and is subjected to reglllar
landddes ln addition. road de\ elopment acti\ities taking place in Beragala-Haputale
area has also fesulted in loadrg a large . rount of sedirncnts lo P0tllalla O\a and
Kalkarua Ora

A wrde range of Sechch drsk \ $ibiiin and rhe 10$ est \ alues recorded duflng
lor \ater le\€l especialh in Minncnla and Udanala\r€ is an indication of rnir'ing
beiu\ lotlr and re-suspenslon of bottom sedimenl in shallo\ resefl o1ls The re-
suspenslon of bottorn sednnent rs enrem€l] ljgh during peak rnonsoons \rhen $rrd
velocrty lnay reacl elen up to i ln s . T[is rrl.3) result the delelopmeft of high
\r a\ es of abou( lrn ln Murrlenl a and Uda\ala$e TlEse t\o resenorrs aiso hal e a
relati\ eh high $ r nd lra\ el distance or felch cornpared to Vrctona The de\ eloplnent of
$rnd mduced wales arc relatr eh lor ir victona n hrcl) has a steep basrn sunounded
by a hilly lanGcape Therefore. dre opcn nater columr of Victona shons penmnenl
stratification Piyaefl (1991) classified Vicloria as an ohgomrctrc rater bod\ \\itb a
sharp thennoclinc establBhed belo\r 20 ln deptlr Thc daih densrh changes m tlrc rpper
15 - 20 m stmL1 rnat resl t in rclocation ofphlloplanklon eren dDring calm dals \rrthout
dishfbrng dle thennoclne (Schiemer persn Corrun ) Tl]e l enical drstnbmon pattems of
drsoh€d o\Tgen oI the tlrce resen oirs nillbe discusscd clsei hcle

cenerallt accepted phcnornenon rs thrt sxrface \\tier in the ropics aic nch jn

Na andcl comparedto Ca and HCO. ence calcareous formalrons ljke limeston€ are
lro1 \\ ell representati\€ o\ er much of rlle lJoprcs and the princrple so rce of Na md Cl
rs sea spra\ (Gibbs 1970 Melbeck 1985 Melbeckerd/ 1989 Tdlling and Lenoalle
1998) In contrast. Ca ard Ma dommance o\ er Na and K m Sn Larkan sudace
$atef has been drosn during se\ eral nstances (Gunatilakl & Senaralne l98l
Guna$ardena and Adikafl l98l Dissanar ake & Weerasooriya 1986 Silva 1998
1999) A sodium-potassnm hpe of $ ater is generall\ pre\ r lcn( ]n llrc \ el zone of Sri
Lanka nhile calcrun t\pes nl fie drl zone (Dissam)ake &
weerasooriya 1986) In Sn Lanka almosr all tlrc land r\here lea glows rs slighdy acidic
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and conl inuoush rntens' \c appl ical lon ol  l t i t ,ogmous leni l i /ers rend lo Increase l l le

a.rdih relut l in;rn mobrl iz.rr ion of C:r f lnd Vg In ure 'oi ls rPomamoerunf l  la8- l

:fhe source of bicarbonate nat be €ithcr lrthogenic or ahospheric fall-out but dr€

concentratrcns are strollgll related lo Ca conce rauons. \hiclr reflect the $eathenng
ol l i rne\ lone and do,omile Sal l  dclacled In $ind df l \en occ<rruL \Dra\ lnd bome in rain

contnbutes lo major ions especialh Na . Cl and Mg in farl\ lngh concentration thal

are likeh to alecline slurp\ lo$ads the hinlcrlad (Gaudet & Melack l98l Stallad &
Edmond 1981 Lc\is er d/ 1987 wood & T.tling l9Elt) A relati\ ei\ lxgh

concentratrons ofNa dnd Cl t\ere found r a head\aters of Sn h*a $ilh the ol}set of

fie soulhr€sl monsooD (Ma\ -Septernber) rhich dn\es oceanlc \\inds lo\ards the

rnar!1and (Sil\a 1998) Furtber min $atcr 1r Sri Lanka also contarns a fair amolrnt of

Na aMCl (Siha and ManNeera ir pess) Bxmjng \ egelation the tropjcs rs also

a rnator contnbutor of salt into surfac€ $aters (Le\rs I98 L Le\\is & Weibezahn 1981

Crut)cn & Anchrea 1990 Bootsna e, .r/ 1996) Bnr ng of scrub jungles for tlre

DreDaration of land for .rera cultr\ ation ]s a common practice in Srr Lankl Of drc

itllee resen oirs understudied. Uda\\alanc calclnnent lus the ln8]rcst percenlage of

Tlrc sources of sulfate to surface naiers include rocks. ferl izcr' atmosphenc

Drecipitatlon and d{ deposition A trernendous amounl of sulfate contaimng
rutrosenous fenilizers are bcing regularh applied lo tea planlatrons in Sn Lanka b t

lher beha\ lof in lerrcstrial and aquatic ecos\ sterns is unknon n The fock rninerals are

ihe prinu{ source ofsrlca brt the concenlmton changes m inJloll and open \ater of

tluec resenoirs as a result of \ anable calclnnent chamctenstics and blo-assimilalion
$idrin the resen oirs respecti\ eh Th€ nxneral producls of \r€atlEring and so ure

e\porl of salts are also inJluenced b) clinate and especlall \ the rnean amual r ater run-

ofi (Durljle 1987) The srtuauon lna\ be different in tropical fesenojrs \lrfh differcnt

\1r ter retenuon ti e \lrcre both cation anda on xndergo cornple\ bio assimrlation and

mrneraliTatron processes under diffcre t p1\ sico-chemical char-acteristics Decreasc in

maror ions in ooen nate. can be altnbuled lo se\eral factors Sedjtnenlalion could

lEppen pafih bi brologicai assinilaton sxch as CaCO, deposidon bl mollxscs K

lnio.po.iruon b\ nacroplrttes and Sr rlcorpolanon b\ datolns (Carnouze l98l

Carmovte et al. 1978) Non-biologjcal transfcr to sedirncnts occurs on a large scale bl

tansfomatlons of sedilnent rnnerals fa\oured b\ an alkalinc mediu r nch n soluble
silicale

The concentrdtions and relati\ e abundance of rujo. roiN and silica jn surface
\ater is nol Dnique tlfoughout the lropics lf is essentia]l] a sile specfic phenomenon
go\erned prilnanl\ bt landscap€ geologl climate and 1\eather A grcatef pan ofdle
Brazlar Ainazon produced \'\aters arc lerl poor n Ldrogenic dissohed salts
Difference in lhe Amazon s\stens: acidic black $atei \ilh lo$ ionic content and nhile
\ater r\ilh hrgh ionic conteni are rcflected in geochemrsL\ of sub-lralersheds (Silor

1981 Slallard & Edmund 1983. 1987) A slmilaritl of Srr Larkan slream rateA to thc
Brazrlian Alnazon has been discussed bl weninger (1972) anplBsi,ng poor dissohed
salt content n mountarn streanrs Tallng (1976) also reported a sfong clenical
di\ e4ence xr t$o nrain sectoE oI UPP€r Nile Nlth cationic calcrun doninanl 1n the
Blue Nile and Na dominancc in the While Nlle A stud\ b\ Lesack. (1991) on
solurc e)iport from a snDll forested sub l\atershed offthc lnlddle Amazon dcmonst.ated
clremrcal dI ergence bet\\ een se\ errl LrDnspon padr\\ nls
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Conclusions

Catclunent charactenstics (\ r/ - geochenisrn altitude chnate and nearher
\egetation dnd soii and fie land usc pattem) ere the malor detenninanrs of rhe o\ eratl
plI sico-chclnica I chrracteristics of tluee FISHSTR-AT resenolrs n Sri Lanka)
Accordingh naler ternperature pH and elcclical conducrnih lmponanl ph\sical
cha.rcleristics ofVictoda sho$ed marked drffercnccs fron Minnern a ard Udanalar\e
rhlch ca be attributed 10 rls geognphical locatlonand pedologl

With fe+eci ro carions Ce sas rlrc rlchesr rhilc Na urd ivlg refe lnorc
or iess sm lar lil concenl.ation ir all rce \ater bodres Bur Polassium had tle lo\cn
colcentratron In contrast- Na r\as don nantlnftcinl]oss of VIC! and VIC.rnhich
rs nol unusual (Siha 1998) Altho gh brcarbonale ron concerrarons \lere.elati\ell
lxgher reschoir $ater nas also nch rn cl ondc \hen conpared ro sulphale. Ne .K'
iauo sas irigh ir Victdna \rhde Car HCO] r\as higher m bol| Minnei\a .rnd
Llda$ala\'\e It rs apparenl that silica concent.alron has been reduced 1\rlhin rhe
re\eF o - !  r ' r i 'n l r  , \4innen\aandLdana-J$.
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