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m ~ -# ~ CfiT ~ ~ fmn"S3lT ~ I ~ ctt Wj& ~ Cf~ ~ f1glfIlCf>l3lT ctt cgc;r ~
Wfl1lT 45,000 fcno"4To 3lictr TT<fi ~ I ~~, ~ f1glfIlCf>l3lT Cf~ mtt ~ -# cgc;r ~ Wfl1lT
930 ~ !>l\JiIf(jlll cn<fr ~ t I ~ Wffil ~ -# xf <Pn ~ Fcl~II('Itjli ~ ~ I <Pn ~ CfiT~,
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~ ~ ~\J~lIi, ~, a Cf~ 3RT ~gttlLJ\o\ ~ !>l\JiIf(j""lI"*"fiT~"fiT~ ~ fcltm ~\J~~I ~
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~ ~ -# ~ ~ "S3lT ~ I ~ 3l1Cf>IRcB) * "fiT~-"fiT~ ~ ~, ~ \Jrc;f >rClTg
3lTi7; ~ "S3lT~ I "fiT~ tt ~ l1RC\'m 5ftfalq * q)JXUT<Pn * 1lAT -# ~ cp+fr m TT<fi ~ I \Jrc;f *
~ ctt ~ xf \Jrc;f ctt ~ ~ \(f1ll1f.iCf> ~, ~ ~ ~ \Jfrcr-\JFg3lT ~ ~\J~""l'j *
~ ~ ~ ~ TT<fi ~ I ~ CfiRUlT xf ~ xf ~ ctt ~ -# cp+fr 3Wlt ~ Cf~ >l\JfTfc1~ -#
cm"Q"Cf> ~ "S3lT ~ I cgt9 ~ -# fcltm ~ \J ~ ""l'"~ "Cf>l1i"1"<PTlf Cf~ f(j ('II ~ III !>l\Jil f(j ""l1CfiT 31f(j cp~ 0 I
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fcn ~ ~ ""l'I\Ji'iICf>I'(\ ~3lT, qll\CI\(OIFcl~l Cf~ 3RT \Jilllf)Cf> 'illIR4l'j * ~ ~
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1.~

~ cpr '1ACl" ~ ~ ~ q fctcprn "B
sot6~ ~of x~ ~ t ~ 'cmur fcWq Chi
~ ~3IT cpr fctcprn ~ ~ ~ ~
1ft s3IT t I ~, ~, ~ 'Wf, m
~ 3tR ~ cf; ~ 10fl ~
\J1'"HiMI cf; ~ 311\J11RlCllI ~ RR m~Im~ "B~ cpr fcrnrc;r cR ¢c;rr s3IT t
Cf21T~ ~ "B~ Chi cpc;f fi ~ fc;j d ~
45000 fcro~o 3iTctT lPfr~, ~ ~ 14 ~
cpr ~ aR 20000 crt fcr.~. ~ ~ t
~ ~ ~ cR Cf)6T\ilTdT t I wr+rT 44
~~~"B31Tcft~~~
aR 2000 - 20000 crt fcr.~. t I ~ ?Ii~~!;!1 -ti <ilTT ~

~ ~ ~ ~ LfT<fr lPfr ~ ~ ~ aR 2000 crt fcr.~. ~ qJl1 t 1lf1TT ~ m ~
Chi fi IsotIft1 Cll, ~ ~ ~ ~ ~ ~ ~ cR t I <Tb 'lfffif ~ I3fH IX510\$ Xl\i'<l "Bf%l1rc;r:r ~
P!Cll(YlCllx\3"f'R~, ~ ~ 'lit-cr1 ~ ~ ~ ~ ~jl(YlI~~1 mTI ~ ~ Chi ~ rr \YfTCfiX
~"B ~ t I ~ ~ 'lfffif 3tR ~jl(YlI~~1 "B~ lf1TT~ Chi '¥f ~ 2525 Rh(YllJilcx Chi t
Cf21T~ '¥f ~ aR 10,80,000 crt Rh(Ylll"1'kx t I '¥f ~ aR cpr 80 ~ (861000 crt
Rh(YlIl"1'kx) 'lfffif"B Cf21TiItf 20% lfTlT~ tm"B t I fcWq Chi'¥f \Jl"Hk«11 cpr ~ lfTlT~ ~ cR cf;
~ "Bf.1crm ~ t 1lf1TT~ ~ CfC LR 48 ~ ~, 52 W6X 3tR ~ lllcr ~{l.fd" ~ I ~ ~ cR
cpr ~ ~16~CllxOI, 3tlt1WICllxOI Cf21T~ ~ ~ CfJRUT ~ 1ft RlCllR1d S3IT t I ~ CfJRUT ~
aR"B \Jl'ixiMI tfRCrfcWqcf;~~x~~ ~ ~7l1ITt I ~~ aR"Bwr+rT 40 ~ ~
f.1crm m t Cf21T\Jl'ixiM I tfRCr 390 ~ >rfc'r~ ~ 7l1IT t I ~ CfJRUT ~ ~ aR "B ~
FcPl1ICll(Ylly'j"B ~ c;t& st t ~ Cf)(Yl{ClflqfcrTm egg ~"B lf1TT~ ~ 'Wf LR 1011,sotCllCf21T
sotI~ I,sotCll"'!i)q ~ ~ ~ t I ~ ~ cR ~ \Jl(Yl% °I ar.n "BCf'"1l Chi~ cf; CfJRUT ~ "B~ Chi '1l?IT
~ ~ x1fr t Cf21T'Wf fctwl qR111\Jl'iI3IT, ~ ~ ~ cwt ~ ~ l1F1r cpr ~ ~
"6R ~ 3tR ~ ~ 31~tlWICll ~ em- lf1TT~"B ~ ~ ~ Chi ~ xlfill1P!Cll ~"B
~ cf; "fiT~-"fiT~ ~ Chi~ ~"B ~ ~ ~ ~ I

<PIT ~"B 3RcnT~ ~ ~~, ~ ~t -~, tITERT, W,m,~m,R
Cf21Tsot61'i~11 <lTIT3tR"fiR~ lf1TT~ Chi ~Ch1 ~~~ ~I ~cf;~~
>rf1{f 'Wf Cf21T~ lf1TT~ cf; l1F1r ~ ~ mer ~ I lf1TT~ "B '¥f 'Wf wrrg 16650 ~ 3iTcrT
7l1IT t ~ ~ ~ 'Wf wrrg 70000 ~ Cf21T~ 'Wf wrrg 180 ~ Cfq) X6CfTt I
<PIT ~ Chi ~ ~ "B tITERT Cf21T<lTIT ~ ~ ~ ~ 'Wf wrrg ~: 2990 Cf21T2950
~ ~ 7l1IT t ~ ~"B R,m, "fiR, ~, W Cf21Tc'fx:rcpr ~ 'Wf wrrg ~:
2166, 1654, 1000, 500, 234 Cf21T190 ~ t 1lf1TT~ "B~ 'Wf Chi '1l?IT em- ~ ~ ~ fcWq Chi
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-;:rcfr ~ LR wWF11'i ~ ~ ~ ~ me, ~: ~ m,
~, ~, ~ -n f,14lC'1dl \.i'f('l" <:IT qqf \.i'f('l" 5lcrr ~ (fQlT <:ffi
00 ~ 31~ m <l'fTRc1I ~ I -;:rcfr ~ >rcPN crI Neff ~ -
~1~Hl<1(fQlT ~ I ~1~HJ;<1~ "4lT me, m, ~ 31~
~ 5lcrr ~ 3iR <:ffi ~ \l1C'11Cfd ~ ~, ~ ~
~ ~ ct LfRr LR frrR ~ ~ I "ll'<rr, <TTIT, ~,
~, ~, -.frc;T m ~1~1'i{)1~1~ ~ I
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1J'<rr ctT <cmT, un ~ -q ~~IRIH"I 31'R 3klCf)'l~1 ctT <cmT3lT* fifJ+J&H ~ m~,~ -q ~
aftur ~ 31'R ~ *~ ~ * x:rfrq mR'r ~ -q >fm(f ~ ~ ~ 1R 6fffifc1-q ~ ~ C!5T
~ ~ m BOill ~ 11J'<rr ~ ~ ctT ~lpfdCf) ~ 51 <®, \yH-"\i'l1" ctT '~lq'll\liCf) ~ C!5T3TmR
~ ~ 12,071 FcbC11~"lc,<CfCf)~ Cf~ ~ ~ {lilC'lI~~1 -q 3llRr"C'1tr <n?IT m ~ <ffi ~ ~* x=rm ~ "C'1m"crt FcbC'll~lc,< ~ * 3lfcr fcrnrc;r ~. ~ ctT X'EfIT ~ ~ I fillilRr!Cf),
fi If%R~Cf), fi if1l fd Cf)31'R 3fi ~ ~ 3rc=tiCf li gcttl q:or1J'<rr C!5T<ffi ~ 3llRr tAr \Y1'lxi M I *CflRUT
~ \JfRT \JffcfTt I

~

fcrnrc;r ~ aR *CflRUT1J'<rr~ *fcmR ~ -q fiR-fiR ~ 1WTr \JfTdr ~ I ~ ~ ~ *
llUl ~ -q <ffi ~-\JBlT ~ ~ crtT ~ ~ -q 3ffif q \JBlTm \JfTdr 6' ~ f%li1C'l4'1 aR -q ~
fili~ftdl BJI~ ~ I \)'i5tf crc\cfm atIT -q ~ftC1Cf)1C'l -q ~ 5TC1T ~ ~ ~ ~ aR -q ~ q5I
~ CfEff ~ ~ I ~ cprc;f -q llUl ~ C!5T~ CfNI1R 47 ~ ~ C"<f1 ~ fi iBT ~ 1lR CIJX\JffcfT ~ ~
\)'i5tf f%lilC'l4'1 ~ -q ~ftC1Cf)IC'l-q ~ ~ ~:qc;rr \JffcfT ~ I ~ aR ~ 3ffiKr 1000 flifl1 CfEff ~ ~
un crc\cfm Cf~ ~ ~ -q ~ Cf~ llUl ~ -q 3l1laTdlTI 'Cf)11~ ~ I q~rCf)lC'l -q 1J'<rr~ W ~ 1R
~~Cf~~~-q~-q~~~,lJ'R,~maR~m~1
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=r=rr ~ : qIR~R1<#l ~ Jilf&~<#l

1<ft wm3lt ~ <i<TT q)f ~ ~ t ~ ~ 3iR ~ cfi 31c11CfT3RT ~ ~ ~ ~
~ 3iR ii1jlC1I~~1~ ~ICilljlll, ~, Cf>1ii11\;:;Cf>,~-~Cf2lT ~ XSfR~ I

<i<TT Cf2lT~ eM 1<ft mfVTI ~ ~ ~ -d TJR ~ ~ ~ q)f ~ 60,000 crt R1?c11~lc,< ~
Cf2lT ~ f¥rfur flictr, ~ Cf2lT ~ eM ~ 'Rill ~ "S3IT~ I ~ "CR ~-~ ~ (~)
fc;j l'il ~c (~ 4i=~ ~ 1ffi1 ~ \R ~ ~ fi:rc;rclt t~ ~ tFt q.=f "S3IT~ ~ I ~ ~ ~ -$
3TffiLfffi ~ ~ X'ilT~ ffSCl-X1T ~ ~ WIT "S3IT~ I

<i<TT ~ eM ~ X1Cfb q)f f.1+ITur ctrr llfc1 ~ Cf2lT gC1'iI\~Cf> X'ilT ~ -grc;r ~ ~ ~ TJR eM ~
l1Bn ~ §:3IT ~ I ~ ~ ~ eM~ ~ TJR cfi CJ)RUT~ ~ ~ '1C[-'1C[ ~~~~Rf~) ~ \YIT~ t
~ '~' %Cf 61 ~ ~ q)f Lfitcrfr ~ CfC 18cff 00 cfi ~ ~ WWT i I~ ~
eM ~ q)f Wfffi ffSCl ~ ~ 3iR ~ ~ CJ)lf llRr ~ if ~ Ncn ~ I ii1jlC11~~~ ~ ~ ~
~~Cf2lT~~3iR~qRt~l1Bn~~61

~ ~ ~ q)f ~ ~ ~ ~ I <rg ~ ~ ~ Cf>gC1ICiI~ 3iR ~ q ii1jlC1I~~I, cIT'11
~ ~ ~ ~ ~ fclxIT ~ I ~ ~ cfi qJt9 m if Wrc1r q'ifYRll11' Cf2lTmrr ~ ~ ~ eM
1ffi1 ~ Im~ ~ (~)if \Rf ~ ~ m eM tom \JfTfr t ~ ~ ~ fclR:rR
~, ~ Cf2lT~ ~ cfi X'ilT~ ~ ~ I

1<ft-00~

3l1R ~ x~ ~ ~ eM ~ t~ CfCP<i<TT 1<ft ~ \Jf(>feM l1Bn, CfC eM~, 1<ft eM ~ q
Wfffi ~ ~ XWT ~ I ~ ffi~1C1~ ~ ~ 1<ft 3fc'<Rf err ~ @ ~Cf2lT1<ft eM ~ CJ)lf q
~ X1TBRl @ ~11<ft ~ ~ f.19 ~ eM 31R ~ ~ %Cfr ~ I ~ ~ ~ 1<ft q)f 00 ~
~ 6RT Ncn ~ \liT ~"CR ~-~ 11~ ~ 3l1itPl~Ci XWT ~ I \Rli-\Rli1<ft ~ ~ ~ f.19 ~ eM
31R %Cfr t ~ ~~~ ~ cfi ~ "CR ~-~ 11~, cgt9 t9R 11~, ~ q 3l(Yq l1Bn ~
6fRl q TJR eM l1Bn -qpft ~ ~ I ~ ~ ~ W "CR ~ 11~ q)f 3lfclJR t9Tcr Ncn \JfTClT~ Im
~ ~ <i<TT 1<ft 00 ~ TJR q ~ fB8 t fctrinnrfcrW(f ~ -qpft ~ ~ I

4. ~'El'Cq)

~

<i<TT cfi ~ ~ ~ ljlll'<WI'< CfCP~ eM ~ ~ 1<ft ~ ~..,gr -qpft ~ ~ 11<ft t~
Cf2lTl!UT ~ (~~ lf0lT ~: ~ ~ ~ ~ fffi1 eM l1Bn 79.0-99.8 ~ Cf2lT~ flictr
eM l1Bn ffSCl CJ)lf, 0 ~ 12.0 CfCP~ ~ I ~ ~ ~ (~ ~ CfiCcITCfCP) eM ~ ~
fii¢~ TJR eM l1Bn ~ ~ ~ Cf2lT~ eM ~ W ~ ~ ~.1) I ~ <rg 1ffif WffiT ~
fen 1<ft cfi ~ Cf2lTl!UT ~ ~ ~ ~ ~ cfi CJ)RUT~ ~ ~ ~ "S3IT~ Cf2lT~
~ q)f \JflITq 51 TT<IT~ I \J1C1% 01 ~ ~ fii¢ "Cf>Cl'Cfq)f 3J1[CIl'6~ ~ ~ CJ)RUT~ I ~ CJ)RUT~ 1<ft
eM \3 (q 1~ Cf>CiI~ ~ eM ~ ~ ~ 3ll<ft ~ I lf0lT cfi ~ <i<TT 1<ft cfi 00 ~ ~ flictr eM
~ ~ ~ Cf2lT ~ ~ eM ~ ~ ~ ~ ~ CfCP5lcft ~I ~ <i<TT cfi ~"CR
~ eM l1Bn ~ ~ ~ I <i<TT cfi ~ ~ ~, ~ ~ eM gc;RT ~ fii¢ ~ TJR eM l1Bn ~
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=r-rr ~ : q IR R~ fd <t1 l;fCf Ji If&::;q <t1

~ 1, <PIT ~ ctr ¥T ~

~ tTCc!J
lJ'1rr;¢t * 1WT

m1WT ljtI[ 1WT f.rtrc;rr 1WT m~ f.rtrc;rr ~
(-mt-R\if) (~-1lC<lT) (~- (j)C£[f) (~-~) (~-~)

1\'t\f'CI 6-80&8-50 7-10&8-40 6-50&8-40 7-80&8-60 8-20&8-80

~wR(%) 0-01&0-49 0-02&0-35 0-05&0-61 0-22&1-26 0-46&0-80

~(%) 0-003&0-02 0-011&0-078 0-007&0-048 0-019&0-084 0-042&0-067
~~ vYi&0-05 vYi & 0-80 0-79&3-90 1-20&16-10 1-80&16-10
(fi'rnT. / 1DDm.)
~(%) 97-30&99-80 79-00&99-50 34-00&79-0 30-00&58-00 30-00&55-00

~(%) 0-02&1-10 0-40&14-0 12-00&60-00 31-00&58-0 25-0&54-00

~(CfR) (%) 0-00&1-90 0-00&12-00 5-00&24-00 5-0&31-00 11-0&35-00

crcTcfm ~ cpT~ <PIT ~ rfi fctfi1n1 ~ rfi ~ rfi CfTllllR -q ~ \ROO ~ ~ t I 3tffiCR <l5
19.8 xr ~ 25.9 ~ f1ct11~Xi rfi ~ l1fCITTf<lTt I <PIT ~ rfi -qt ~ -q ~ ~ 3lCR~ ~ Tf<lTt
3tR <l5 ~ ~ -q 7.7 xr ~ 8.07 rfi ~ t I ~ 3RT ~ <l2IT~, i11C'1¢(1I,~ 3l1CNfI\J1'1,
~ oNr 1RT2f, ~, $fctl~~,~l~~I~~ ~ rfi llN -q ~ 1WfIlPft t I ~ ~ -q ~ tlCcliT
CBT +lR "¢+1t ~ ~ ~ ~~ rfi CJ)"R"Uf ~. TI2IT"ClC'lT rfi ~ <PIT rfi l1tlT ~ -q ~
+lR -q ~ ~ <Tt t I <PIT ~ rfi ~ ~ -q oo<r¢ ~ xr ~ ~ ~ ~ 3JT1fcf rfi CJ)"R"Uf
~ q \(XiI~f.1¢ ~ ~ ~ -q 1WfI\ifTdr t (~2) I

5. ~fi~~14

~(~)

~ ~ ~ (f?r rfi ~ ~ ~ '\Jl\~t~~3lT cpT~ >RR W rfi 'ffl~-'ffl~ ~
(f?r rfi ~ ~ CBT "¢Tll qml6' I <l5 ~ (f?r -q xiR ~ cpT 'lNr ~ -q qRq [ij(1
w -q ~ ~ ~ ~ I ~-fiMIc-~¢ TI2ITlJOII\~¢ ~ 3RcPT ~ qx ~ ~ t I
<PIT rfi m ~ -q ~ ctr ~ m<l: fcffi;r ~ t 3tR ~ ~ 'Pff, ern 3tR ~ rfi +1fwl-q
~: 58-1578, 95-1050 TI2IT60 -1435 ~ >@r ~ crcp 3licPTTf<lTt I ~ ~ -q ql~ql(1qCf)l ctr
~ ~ t ~ \J1:1l(1q¢ rficrc;r 16.6 ~ crcp ~ ~ I ql~ql(1qCf)l -q ~~ ctr
~ ~ lPft t I ~ ~ Cf(Y11~)q)I~f11TI2IT~CRillf)I~f11 crt rfi ~ 3lffi ~ I ~ ~-q
~ 3tR >I1cT\J1T3lTcpT~ ~ ~: 3li\q~lt\( 3tR If)'{i)'<SlIElI~-q ~ Tf<lT1l1tlT ~ if ~ CBT
~ 'Pff, ern 3tR ~ rfi +1fwl-q~: 24-782,146-3649 TI2IT14-8049 ~ >@r ~ crcp ~
Tf<lTt I ~TI2IT ~C'1ltIElI~ rfi~ ql~ql(1q¢ rfi 18 TI2ITJlql(1q¢ rfi 11 WPRt&1p)~ I ~~
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Tf<rr ~ : q IRR~ R-l <$) ~ J:j If&""'Q <$)

~ 2, <PIT cfi ~ 1WIT it H \jf(q :rrcmr
<MT ~ qi"1lJlT

t!Ccll , m 1lJlT 1JUl 1lJlT ~ 1lJlT m~ ~~
(-mI-~) (~-11C'ff) (~- CfiCCIT) (~-~) (~-~)

1f\~ 8.07 7.9 7.7 7.9 8.0
~(~.~.) 19.8 23.8 24.5 25.9 25.5
I~ (xi. 1ft. ) 10.0 49.2 30.9 25.4 26.8
~~(fiim/c;fr) 9.0 6.8 7.4 6.9 6.8
~ om (fiim./c;fr.) 124 262 89 379 7054

~(~~) 245 521 178 759 14118

~ (fiim/c;fr.) 101 179 126 128 119

I~ (fiim./c;fr.) 98.2 172.8 110.0 282.0 782

~ (fiim./c;fr) 14.6 38.7 16.6 52.3 266.3

I~ (fiim./c;fr ) 5.6 16.8 11.2 38.0 412.8

~(fiim./c;fr) 16.8 27.2 20.3 273.4 8677

~ (fiim./c;fr.) Trace 6.2 7.2 7.8 3.8

~ (fi'mT./cft. ) 0.008 0.012 0.068 0.048 0.066

~ (fi'mT./cft. ) 0.04 0.042 0.058 0.24 0.082

.'

it ~ 'CTCf) ~ cfi ~ it Cfl1it ~ ~ d~ 34-1204 ~ >rfu" ~ 'CTCf) cn<IT"ll1ITt I ~ ~
it ql~ql(1ClCfl 70.9-89.2~, ~ ~ 'Jhjl(1ClCfl1lPl \Jl"TCft I <PIT ~ cfi mLR ~"4"Rr it wr
~ q)T ~ 26 ~ 935 ~ >rfu" ~ cn<IT"ll1ITd~ ~ "4"Rr it ~~ ~ "flT~-."flT~
Cf(>1I\(Iq)I~flld~ fll~~f;'1 crt cn<IT"ll1ITt I "fllO cfi ~ c#r ~ it ~ ~ l1tlT lfTlTd~ ~cfi
~ LR ~ "4"Rr it ~ cfi ~ it Cfl1it 3Wfr t I ~ ~ cfi 1ull\~Cfl ~ it ~ "flT5T
~~"ll1IT(~3)1

qRql~q (qRq)I~cl'"1)

qRql~ql q)T ~ ~ ct?r it ~ ~g~9\uI ~ t I ~ 3ll'CfR LR ftrqcfi iR cfi "Cfl"RUT<:ffi
~ \jf(q c#r ~ ~ Fcl~Clfl111l~ +n'f \Jl"TCft I <PIT ~ it d~ ~ ~ LR qRql~ql c#r
~ wr+rT ~ c#r c=rxgt ~ ~~ c#r ~ cfi ~-~ Cf(>1lxlq)l~flld~
fll~1'1q)I~fll "CflT 'lfr ~ "ll1ITt I <PIT cfi IPffi ~ l1tlT lfTlT it ~ c#r ~ ~ ~:
512-2338 ~ >rfu" crt~. ~. d~ 224-6080 ~ >rfu" crt~. ~. ~ ~ "41<fr "\JllCft t I

f.1crc;r\JjlClfl~g t~cim)

fcR¥ ~ atr, fl1nl-fl1nl ~ ct?r ~, \jf(q ~ q lJl?IT 311ft ~3IT cfi "Cfl"RUT~ crc;rLR
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=trrr ~ : q I R R-Q:j R1c6I -qci liI f&~ c6I

~ 3, lJ'rrr 'lctt -q fi1c;A" ~ ~ C'f2IT f.'rcrc;f \lj"ICI'I"lstg

1.

~ ~crf ~ fctcRur
Amphora sp., Asterionella sp., Biddulphia sp., Chaetoceros
sp., Coscinodisus sp, Cyelotella sp.,Cymbella sp. Diatoma

~~ sp. Fragilaria sp. Gomphonema sp. Gyrosigma sp. Melosira
sp.Navicula sp. Nitzschia sp. Pinnularia sp. Pleurosigma sp.
Stephanodiscus sp. Surirella sp. Synedra sp. Tabellaria sp.
~I
Actinastrum sp. Chorella sp. Closterium sp. Coelastrum sp.

~

Conococcus sp. Cosmerium sp. Desmidium sp. Eudorina sp.
cMIX'ILflI$xtl Gonium sp. Hormidium sp. Microspora sp. Pandorina sp.

~
Pediastrum sp. Spirogyra sp. Tetraspor sp. Ulothrix sp.
Zygnema sp. ~ I
Anabaena sp. Anabaenopsis sp. Calothrix sp. Lyngbya sp.

f11$11LflI$X1~1 Merismopedia sp. Microcustis sp. Nostoc sp. Oscillatoria sp.
Phormidium sp. Rivularia sp. Schizothrix sp. Spirulina sp.
~I

Iif~ Bumillaria sp. Chlorobotrys sp. Tribonema sp. ~ I

1'('iI'1'ILflI$X1~1
Astasis sp. Euglena sp. Peronia sp. Phacus sp.
Trachelomonas. sp. ~ I
Arcella sp. Chilodonella sp. Difflugia sp. Globigerina sp.

mcTvit3lT Holophyra sp. Noctiluca sp. Paramaceum sp. Spathidium sp.
Sphenoderia sp. Tintinnopsis sp. Vorticella sp., ~ I

~

Anura sp. Asplanchna sp. Brachionus sp. Filinia sp.
~ Horaella sp. Keratella sp. Lecane sp. Notholca sp. Rotaria

W
sp. Testudinella sp. ~ I c

~ Cyclops sp. Diaptomus sp. Nauplii, ~ I

~ Bosmina sp. Ceriodaphnia sp. Cydorus sp. Daphnia sp.
Diphanosoma sp. Moina sp. Simocephalus sp., ~ I

~ Cypris sp., Gastrocypris sp., ~ I

~ Bellamya sp., Gabbia sp. Lymnaea sp. Thiaria sp., ~ I

~~r ~ Oligochaetes, Polychaetes ~ I
qlRcrf Argina sp. Caenis sp. Cloeon sp., Enallagma sp, ~ I



TfTrr ~ : qIR~R1cB1 ~ Jilf&~$l

~ ll~'14'1\S (tTItrr crt) ct mufi~ ~ 3liQxWIx 3tR ~ -$ ~ # -qp) .-m ~ ~ ~
f.1crC11J1"IClfll"lt\'j # l~~'14'1 \S ~ ~ ~ tT q)11t I ~ ~ ~ 1f1Tr -$ m '+Jl1T ~ -.:rur '+Jl1T #
q)11m \ilICft t I -.:rur '+Jl1T #, ~ ~ -qc;:rr-$ ~, f.1crC11J1"IClfll"lg ~ ~~, crr:IT ~(QT ~ -$
~ # ~: 138-1332 ~ >rfcl crt ~, 266-2584 ~ >rfcl crt ~ ~(QT 184-2530 ~ >rfcl
crt ~ wfi lPft I Cllxlolfil # f.1crC1 ~Clfll"lg ~ ~ ~"fl'lfr ~ # ~ \iXlRT, 1332-2584 ~
>rfcl crt ~ wfi lPft \Jll fcp ~ # ~ ct ~ # ~ q)11wfi lPft I ~ '+Jl1T # ~ ~ tTItrr
crt -$ ClI~ClI(>q~ ~ m CflI~'(11Wl\S, ~~141\S ~(QT QIc11¢kfl m ~ t I 1f1Tr -$ ~ '+Jl1T #
1j&l ~ ~ ~ (tTItrr crt) ~(QT ~ ~ ~ I tTItncrf # ~~141\S 32.14-100 ~ ~(QT ClI~ClI(>q
0-46.43 ~ 3tR ~ 4.35-53.85 ~ (fCfI ~ ~ I cgt9 W® lR ~ ct C1TCl't 'lfr m ~ ~I
~ ct ~ ~ '+Jl1T # f.1crC11J1"1Clfl l"lg # ~ tTItrr crt -$ ~ flic;rcf ~ I

m~~

1f1Tr~ -$ m, -.:rur ~(QT ~ '+Jl1T # ~ m~ ~~: 20.8-202.5 rnn."CfIT /~3 /tT., 15.
0-632.8 rnn."CfIT. /~3 /tT. ~(QT 33.3-142.0 rnn."CfIT. /~3 /tT. l1l'lT ll1lT t I ~ ~ -$ ~ ~ '+Jl1T
# ~ m~ ~ ~ q)1120.8-137.5 rnn."CfIT./lfr /tT l1l'lT ll1lT t 11f1Tr ct fctfl1"l wIT ct
~ m~ ~ crT ~ 4 # ~ ll1lT t I ~ ~ ~ <16 ~ men- t fcp 1f1Tr~"CfIT-.:rur
'+Jl1T ~ \iXlRT \301 1~CfI t 3tR crr:IT ~ ~ -$ ~ ~ Wf'lT # ~ ct ~ # ~ ~ men-
tl
~ 4, 1f1Tr -$ fctfl1"l wIT # ~ m~ ~ (mgt mh")

.,-cfr~WWT ~ ~ ~

I3i1!ft 1WT (~- ~) 37.5-202.5 20.8-177.1 31.7-187.5
(108.6) (87.6) (86.9)

ljUj 1WT (~-~)
112.5-632.8 86.9-17l.9 15.0-142.5 .

(244.3) (124.2) (60.93)

~ 1WT (~- C!iCCIT)
33.3-142.0 20.8-125.0 50.0-104.2

(71.4) (68.8) (72.9) ,

~(~-~) 20.8-62.5 20.8-93.7 39.1-78.1
(47.2) (43.1) (63.8)

~(~-~) 50.0-104.2 35.0-72.9 46.9-137.5
(67.8) (50.1) (95.6)

(3ffim ~ #)

~ liI fct=l1 Cf>"1

~ fclfc1tTill

1f1Tr ~ crT ~ 1j&l CflTlt ct l@" f.1crrn ~ -$ ~ # \ilT1T \JITill t I ~ Wm 20-25 crif # <16
~~:~~t3tR~~~~3tRSiI~~$l#~~3w:rTtl1f1Tr~~
# ~ 265 ~ !>l\i11ftl<"l'j -$ ~ "CfITfclcRuTflt;rcn- t ~ wT ~ ~, 143 !>l\i1\fcl~I,~ ~ LfRr
# tT ~ ~ I ~ ~ 34 Sig~cr61 ClIIClfll~CfI !>l\i1\fcl~1~ ~- CflTlt, ~ ~, ~, fi ~ I
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TfTrT ~ : q IR ~ R1c6l ~ Ji IF&=<:l c6l

Tf1rr ~ cpI 31fc1 ~ g 0:1erol ~ >l\iil fc1~ 'I

I: ~- ~ --.--.,,---

, .
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7fTIT ~ : q I R~ R1c6l ~ J;::l1 f&;q c6l

~ 5, <t<rr ~ "# -qpfr \Jj1~cllc1"1~ ~ ~\JjIfc1l1i

Genus, Species x~ / 3Wf 'IT'1

Gudusia chapra (Hamilton) ~
Chitala chitala (Hamilton) '11<:r
Notopterus notopterus (Pallas) ~
Chela each ius (Hamilton) ~
Chela laubuca (Hamilton) 4c'rr
Oxygaster gora (Hamilton) ~~
Salmophasia bacaila (Hamilton) ~
Salmostoma phulo phulo (Hamilton)
Salmostoma phulo punjabensis (Day)
Barilius barila (Hamilton) ~
Barilius barna (Hamilton) emill--il
Barilius bendelisis (Hamilton) ~
Barilius bola (Hamilton) ~
Barilius dogarsinghi Hora
Barilius shacra (Hamilton)
Barilius tileo (Hamilton)
Barilius vagra (Hamilton) ~
Barilius guttatus (Day)
Danio (Danio) aequipinnatus (McClelland)
Danio (Brachydanio) acuticephala Hora
Danio (Brachydanio) rerio (Hamilton)
Danio (Danio) dangila (Hamilton)
Danio (Danio) devario (Hamilton) ~
Danio (Danio) naganensis (Chaudhuri)
Esomus danricus (Hamilton) ~3IT

Rasbora daniconius (Hamilton) ~3IT

Rasbora elanga (Hamilton)
Rasbora kobonensis (Chaudhuri)
Rasbora rasbora (Hamilton)
Acrossocheilus hexagonolepis (McClelland)
Amblypharyngodon mola (Hamilton) ~
Aspidoparia jaya (Hamilton) \Jl""m

Aspidoparia morar (Hamilton) ~, 6«f

14
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Genus, Species ~/31fl1~

Catla catla (Hamilton) ~
Chagunius chagunio (Hamilton) ~
Cirrhinus mrigala (Hamilton) *'r
Cirrhinus reba (Hamilton) -WIT/WIT

Crossocheilus latius latius (Hamilton) ClcLf>l,<..j'1

Crossocheilus latius punjabensis Mukerji
Cyprinion watsoni (Day)
Garra annandalei (Hora)
Garra gotyla gotyla (Gray) R=1('1 cl Cfil

Garra kempi (Hora) Ri('1C1CfiI

Garra lamta (Hamilton) Ri ('1 c'1 Cfil

Garra lissorhynchus (McClelland) R=1('1 cl Cfi I

Garra naganensis (Hora) R=1('1 c'l Cfi I

Garra nasuta (McClelland) R=1('1 cl Cfi I

Garra rupecula (McClelland) R=1('1 c'l Cfi I

Ctenopharyngondon idella 'Jffi ClJT1t

Hypophthalmichthys molitrix ~ ClJT1t

Hypophthalmichthys nobilis F<PT~
Cyprinus carpio cpp:r;f ClJT1t

Labeo bata (Hamilton) ~
Labeo boga (Hamilton)
Labeo calbasu (Hamilton) ~
Labeo dero (Hamilton) 3Wft
Labeo dyocheilus (McClelland) ~
Labeo gonius (Hamilton) ~
Labeo pangusia (Hamilton) q'J)R=1~1

Labeo nandina (Hamilton) ~
Labeo rohita (Hamilton) ~
Barbus cosuatis (Hamilton)
Osteobrama cotio cotio (Hamilton) :rm
Osteobrama cotio cunma (Day)
Osteobrama belangeri (Valenciennes)
Puntius chola (Hamilton) ffrmT
Puntius clavatus (McClelland) ffrmT
Puntius conchonius (Hamilton) ffrmT

15



Genus, Species ~ / 3lfl1 -;:r]li

Puntius gelius (Hamilton) ffrmT
Puntius guganio (Hamilton) ffrmT
Puntius phutunio (Hamilton) ffrmT
Puntius punjabensis (Day) ffrmT
Puntius sophore (Hamilton) ffrmT
Puntius sarana sarana (Hamilton) ~
Puntius terio (Hamilton) ffrmT
Puntius ticto (Hamilton) ffrmT
Puntius waageni (Day) ffrmT
Schizothorax kumaonensis (Menon) 3ffic;rr
Schizothorax richardsonii (Gray) 3ffic;rr
Schizothoraichthys progastus (McClelland)
Semiplotus semiplotus (McClelland)
Tor putitora (Hamilton) ~~
Tor tor (Hamilton) ~~~
Psilorhynchus balitora (Hamilton)
Psilorhynchus homaloptera (Hora and Mukerji)
Psilorhynchus pseudecheneis (Menon and Datta)
Psilorhynchus sucatio (Hamilton)
Balitora brucei (Gray)
Balitora maculata (Gray)
Aborichthys elongatus (Hora)
Aborichthys garoensis (Hora)
Aborichthys kempi (Chaudhuri)
Pangio pangia (Hamilton)
Botia almorhae (Gray)
Botia berdmorei (Blyth)
Botia dario(Hamilton) 6ftli~
Botia histrionic (Blyth) 6fT'i:Z[

Botia lohachata (Chaudhuri) qrt:fT

Botia rostrata (Gunther)
Lepidocephalus berdmorei (Blyth)
Lepidocephalus gun tea (Hamilton) ~
Lepidocephalus irrorata (Hora)
Nemacheilus beavani (Gunther)

16



Genus, Species ~ / 3Wf "fl11

Nemacheilus botia (Hamilton)
Nemacheilus carletoni (Fowler)
Nemacheilus corica (Hamilton)
Nemacheilus denisoni dayi (Hora)
Nemacheilus devdevi (Hora)
Nemacheilus horai (Menon)
Nemacheilus kangjupkhulensis (Hora)
Nemacheilus kadaguensis (Menon)
Nemacheilus manipurensis (Chaudhuri)
Nemacheilus montanus (McClelland)
Nemacheilus multifasciatus (Day)
Nemacheilus prashadi (Hora)
Nemacheilus punjabensis (Hora)
Nemacheilu rupecola rupecola (McClelland)
Nemacheilus rupecola inglisi (Hora)
Nemacheilus savona (Hamilton)
Nemacheilus scaturigina (McClelland)
Nemacheilus shanensis (Hora)
Nemacheilus sikmaiensis (Hora)
Nemacheilus subfusca (McClelland)
Nemacheilus zonalternans (Blyth)
Nemacheilus zonatus (McClelland)
Somileptes gongota (Hamilton) ~3lR'r
Sperata aor (Hamilton) Vm
Mystus bleekeri (Day) Vm
Mystus cavasius (Hamilton) ~Vm
Mystus menoda (Hainilton) ~
Sperata seenghala (Sykes) Vm
Mystus vittatus (Bloch) ro
Rita rita (Hamilton) S"TI~-mrr
Ompok bimaculatus (Bloch) \i1 C'1Cf)~\(

Ompok pabda (Hamilton) \i1 C'1Cf)~\(

Ompok pabo (Hamilton) -qqcr

Pterocryptis cochinchinensis (Valenciennes)
Wallago attu (Schneider) ~,~

17



Genus, Species ~/3Wf <fTl1

Ailia coila (Hamilton) ~C1~~

Clupisoma garua (Hamilton) ~,~

Eutropiichthys murius (Hamilton)
Eutropiichthys vacha (Hamilton) <rm,~
Pseudeutropius atherenoides (Bloch) ~
Silonia silondia (Hamilton) ~
Pangasius pangasius (Hamilton) -q<:[ffi

Amblyceps mangois (Hamilton)
Bagarius bagarius (Hamilton) W
Batasio botasio (Hamilton)
Batasio tengana (Hamilton)
Conta conta (Hamilton)
Eristhistes pussilus (Muller and Troschel)
Erethistoides montana (Hora)
Erethistoides montana pipri (Hora)
Euchiloglanis hodgarti (Hora)
Exostoma labiatum (McClelland)
Gagata cenia (Hamilton) R'l "1 <t>Felll
Nangra nangra (Hamilton)
Gonangra viridescens (Hamilton)
Glyptothorax annandalei Hora
Glyptothorax cavia (Hamilton)
Glyptothorax conirostre (Steindachner)
Glyptothorax gracile (Gunther)
Glyptothorax horai (Shaw and Shebbeare)
Glyptothorax platypogonoides (Bleeker)
Glyptothorax pectinopterus (McClelland)
Pseudolaguvia ribeiroi ( Hora)
Glyptothorax shawi (Hora)
Glyptothorax striatus (McClelland)
Glyptothorax stoliczkae (Steindachner)
Glyptothorax telchitta (Hamilton)
Glyptothorax trilineatus (Blyth)
Glyptothorax sinense manipurensis (Menon)
Hara hara (Hamilton) ~

18



Genus, Species ~ / 31111 -;::n+1

Harajerdoni (Day)
Myersglanis blythi ( Day)
Pseudecheneis sulcatus (McClelland) -q-~

Sisor rhabdophorus (Hamilton) ~f~"j}FlI
Clarias batrachus (Linnaeus) 11fT
Clarias gariepinus ~11fT
Heteropneustes fossilis (Bloch) mm
Chaca chaca (Hamilton)
Olyra longicaudata (McClelland)
Pterygoplichthys anisitsi
Oryzias melastigma (McClelland)
Aplocheilus panchax (Hamilton)
Xenentodon cancila (Hamilton) qJf31T

Dorichthys deocata (Hamilton)
Channa barca (Hamilton) x=ffi
Channa marulius(Hamilton) ~
Channa orientalis (Schneider) x=ffi
Channa punctata (Bloch) x=ffi
Channa stewartii (Playfair) x=ffi
Channa striatus (Bloch) x=ffi
Monopterus albus (Zuiew)
Amphipnous cuchia (Hamilton) ~ qp:[,~ qp:[

Amphipnous hodgarti (Chaudhuri)
Chanda nama (Hamilton) ~
Chanda baculis (Hamilton) ~
Chanda ranga (Hamilton) ~
Badis badis (Hamilton) ~
Nandus nandus (Hamilton) ~
Sicamugil cascasia (Hamilton) ~
Rhinomugil corsula (Hamilton) ~
Glossogobius giuris (Hamilton) ~
Odontamblyopus rubicundus (Hamilton)
Anabas testudineus (Bloch) ~Cll2.lT~

Colisa sota (Hamilton)
Colisa fasciatus (Schneider) ~
Colisa lalia (Hamilton)
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Genus, Species ~/3W1~

Ctenops nobilis (McClelland)
Oreochromis niloticus niloticus fc1C'llfq~1

Oreochromis mossambicus fc1C'llfq~1

Mastacembelus armatus (Lacepede) 6fTl1

Macrognathus pancalus (Hamilton) -qc<:ff

Macrognathus aculeatus (Bloch) 11WTT 31'R -qc<:ff

Tetradon cutcutia (Hamilton) IIC'lcgC'l11

NC'1" -q ~ ~ ~ 31~ -q <Pn ~ ~ 9 cpc;rCfm 28 ~ ctr 95 ~\J11fc1~1ctr ~ 1lT<lT 'T4I t I
<Pn ~ -q 1lT<lT \JfR qrc;fr+m~~I· ctr ~ em ~ 5 -q ~ <mT t I ~ 2011 -q ~ 5fR <Pn ~
-q 8 ~ ctr ~ ~\J11fc1~1 (~6) crT?;m <mT t ~ eRJ/liMC%f! vf.1c#r ~ ~ t ~
~ ~ '+1RCf -q ~ ?;m <mT m I <Pn -q fit;R qrc;fr ~ ~ ~\J11fc1~l·ct cmur tr <Pn ~ C!JT
+i1f{:{=<1c61ct ~~Cf)lOI ~ ~ +ibCtlttOT x~ t I

~ 6, <Pn ~ -q 1lT<lT "(JfT m ~ ~ ~\J1Ifc1""11

>I\JfTfcl y ~III '1<fJ '1f"+1

~lffT Clarias gariepinus
lJffi~ Ctenopharyngodon idella
~ <PTCt Hypophthalmichthys molitrix
~~ Hypophthalmichthys nobilis
~ CI'i1't Cyprinus carpio
-;fu;r ffi sn fC1;q I Oreochromis niloticus niloticus
ffiC'l I fC1;q I Oreochromis mossambicus
CPlq)l;SI~C'l fIm Pterygoplichthys anisitsi

~ ct fcIMR ~ CTTR ~ ~ ct ful:[ <Tg ~ C!JT~ +ibCtl~OT ~ t I <Pn ct~ ~
~ -q Woo \il(Yf ~ ~\J11fc1~I~ ~ t ~ ljU[ ~ -q lfra ~ CTTR ~ \J11fc1~11:ll<"fi ~ t I ~
ct~ ~ -q lfra llRt qrc;fr~ ~\J1Ifc1~'i ctX1T~-X1T~~ llRt qrc;fr ~\J1Ifc1""11~ 1lT<lT ~ t I <Pn
~ ct f%+iIC'l~"1~ -q 1lT<lT \JfR qrc;fr WFf ~\J1Lfc1~1 ~~ 1?ti/r.5mifJ, i!R Q/;tMrZ i!R c'k
c?fimT ir7; TfRT,dC/$('17, cp)ma('1'H ~3R1, JR#t2J(! J&'?Jm'H m t I <Pn ~ -q cllCHi I~ ¢ ~

~C!JTC!JTl1 CJI«lR1¢ ~~~~ct 1C'l~~lbX ~ct ~~~mcrrt\JfbT1R~
Cfm ~ctr_~ xgcfi t I <Pn ~ ~ ~ ~ -q ~ (fcl) fit;R ~ ~ +ibCtlttoj ~
~\J1Ifc1~1 t - tmrf;rm 1f'!!1T, ~ W(;m ~ 0/(16//'<], ~ Cf}(f(?T, cfic;rrTI ~, 6/1tJ2J(!
dI'M2J'H, j§'<fj2J7 rrrm fiR:c?:r c»Jd)2J'H, ~ ~ ~ ~ ~ f1TCT, '1/dqe'Ni
riJc)qbrt, =cpr[(~, 3ifrrrifrtJ 6//$Q/0gcti m I <Pn ~ ct ljU[ ~ -q ~ ~ Cfil1f ~
fftdy'1'H 'fW1T, c?fcI2J:T &W; c?fimT Cf}J(16//ij3lR ~ Cf}(f(?T, ~ +i\J~~1 <rm wm m.
ffic:T tmirm ztfc;rriit ~ 6/J)R4ti 6/J)R4ti, ftcr ftcr, CfCi!M)Q/ Jffi3TT, $%)f7J0~ CfTf!T m ct
~ ~ ~\J1Ifc1~1 ~,{i fiR:c?:r c»J'<fj4ti, Jtfrrri'fq; 6//$Q/cg~cti, 2'§#J4/ rrrm ~ f1TCT,
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I >

<i<rr 1<fr ctr fctwc;r \i1C'i'<I~I1<fr de lR ~ ~ ~ ~ cpl ~ ~ CRTdT t I ~ ~
1<fr t ~-~ wIT -q 3fC1<T-3fC1<T~ CIlTmen 61 ~ +wf, 1ffitr ~, cfm ~ q f.19
I3cql~Cf)dl t"Cf)"RUT ~ ~ -q iif'!"<1lF1TTfdfctfu ~ ~ lR blcfr t ~"Cf)"RUT ~ aR -q lftg3IT crt
~ ~ XWT t I <i<rr t "I1'CIf lfTlT -q ~ ~ c#rt, ~ ~ (f~ 3RT ii'(9~ ~\i ctr ~
~~: 2.56 xf 15.73%, 6.68 xf 34.38% (f~ 49.21 xf 75.00% (fC!) 3iTctr 'l<fr t 12008 t~xf
~ lfTlT -q ~ ~ ctr ~t:rd1 qJl1 blcfr 'l<fr (f~ ~ -q (ffi ~ ~ lfTlT -q ~ fi1c;rcfi t I
2003 xf ~ lfTlT -q ~ IN IPI ~\i ctr ii '(9~ ~l' CIlTP1wrr ~ S3IT t I <i<rrt ~ lfTlT -q 3RT ~
~ ctr ~ t ~ ~ ~ 29.73 xf 80.n (fC!) t I ~ ~ X1W ctr ~ 8.6 xf
100.00% (fC!) t (f~ ~ ~ 'Cf)llf ctr ~ qJl1~, 7.94 xf 30.28% t I ~ 7 -q ~
'<iii~ICl~-q ~C'ilgl~l~ -q ii'(9~til =tt H~cpl~lT<lTt I .

~ 7, ~ '<iii;qICl~ -q ~C'ilgl~l~ t '<"lR:;qlg'<-q ii'(9~til CIlTH ~ (c;'f -q)

./

~ 1fT. ~.CflTll fcmc;r ~ ~ 3R! ~
1961- 68 97-73 46-31 22-35 0-00 48-75 215-14
1972- 80 31-09 22-67 2-22 0-00 45-51 101-49
1981- 90 35-82 22-86 0-99 0-00 56-95 116-62
1991- 00 6-65 14-43 1-04 0-00 40-99 63-10
2001- 10 14-70 10-41 0-18 39-18 46-68 111-14

~ ~ xf (ffi W ~ t fcp ~C'ilgl~l~ -q ~ ~ 'Cf)llf (f~ ~ ii'(9~~1 ctr ~
~ "<111<T t m~ trtr t ~ 3RT ii'(9~~l' ctr ~ m<:r: "<l'r1Rf xtt t I Cf1f 1961-68 t
~ -q 22.35 c;'f ~ ~ 'l<fr ~ ~ ~ -q ~ m 'l<fr t I ~ ~\i1IP1~\i ctr ii'(9~;q1 ~
Cfil1:R 'Cf)llf ~ PI C'iIrq;q I ctr ~ Cf1f 2002 (fC!) ~ ~ lR 3'{6[~ ~ '\i1Txtt t I <i<rr1<fr ~
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