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tft&ODJ'C'ftOI 

Bioloctoal poc!got1Yit7 oaa no loapr 'be ooutdend 

a aatter ot alaple aoa4..to lAtenn, but ot uaqu•tlone4 

laportaDoe tor -.ft'ln.l. fbe pro«ucttnt7 ad ha"'eat ot 

aoat of the world'• ternatrl.al aad aquatic CYii'OIIIIeata 

{J 01 

IIUt be tnoreaaed. f.t the world popalatlon la to haYe &117 Na1 

hopa ot b&YiDC eaOllCh to eat. 'ala taoraae ta aot poadble 

UDle• we cat.a a •ch better uDteratucU.q ot the proc•iaea 

mtGb ooatrol pJI04r&oU~1t7 at the leYel ot pl'laazo, pi'Od.v.oara. 

!be pr.t.•r:r procluo\llYltF of an eooa7atn, Ol' &Ill' pan 

thereef ta dettaed aa the rate at 1lhtch :ratiut eneq,- ta atore4 

b7 photoapthatle 8Jll/ol' obnOQ'Iltbetto aott.Y1t7 of producer 

oraalll- ta the foa ot orc&Dto •batanoaa *lob oan be uaecl 

aa food and fuel •teriala. !ba fOt&r -.1or euooaadYe atepa 

ill ttae pro4uct1oa prooeaa are the follotd.ag. 

t • qpaa pr1g11 RaDcttJltx la the total rate of photo -

q.ntbUla, correote4 for tha Ol"cald.o aatter uae4 up ia Naplnttoa. 

!bla 1a alao Jaaowa aa total autatlattoa. 

2. ItS PDMP pl'94119t1Dtz ta the ate of piOduotlGD of 

orcado utter ta plant tluuea ta uoeaa ot t-eapirato17 utllt•Uoa 

b7 the plaata. Dda ta alao called appaaat photO&Q'Dtbeda or 

net aulallaU.on. 
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'· It! cO!!W!lb: tE04JottYltz le the ate ot ato-.e 

ot ozwan1c •tter not u.ae4 b7 heterotroph• ctuiDC the period 

u.n4er consld.en.tlon. 

4. §toopdaq trodpCV..!Jtr la the rat• ot eaei"Q' atoace 

at oon.maar le•el• 

Pr1MJII' protuctl Yi ,,. tn aquatic ••te• pronct• the 

baae of food "' npon wbtob all htt)ler leYeb of the eooa,..tn 

4epeD4. LS.nd.-o. ( 1942) '(,5) «e•elope4 a trophic dpald.o aoctel 

of an aquatic ecoa)'at.• ancl lat%'04\lo•ct tho OOI&cept of •enerBT 

flow" to deaortbe the afficlello7 ot aersr treater tn. one 

ti'Opbt.o leYel to the other. Soae ot the pl'1aa17 pi'OductlYit7 

la a eoul'Oe ot cere::r for the aext BI"'Ud.q l..,el in the too« 

~aS.a. PbJ'toplaakton ooaunt Uea, beat.4ea nquirill8 a portion 

of tbel• autotfO»bio pzoduottoa tor l"e.,lratiOD .uat alao reee~e 

a pol'tlon or· tt tor the ..S.nten&Doe ot theil' co.-unity ati'U.ature 

( 18, ,.,) • 
, I 

Lakea can be e1Mattle4 •• o11cotropM.o (low proctuct11'i t7), 
, 

aeeotropblo (aedtua pZ'OductlYitJ'), •ti'Opblo (M.ah p:ro4\lotiY1t7) 

and tiaall;r a boe ataae (qetrophio) in whl.Ob the late hu 

alaoat been tlll.e4 in t.r t~ee4a n! the prciftott.Y1t7 haa b•n 

•reatlJ' deornetd ( 19). 
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Prteai'J' pi'04Uotloa la aa aquaUo eoo.,atea 4epen4a 

upon llttht laterml_,, •llDit7 aD4 aftilabllitr ot matl'lenta 

and traee ela•t• to the plqtopl&llktoa.. 

klDS• Licht 1teSq • buic nqulnaeat tor }'llotoqatheate, 

p1'1a17 prOduct! oa depada upto a lal'p eztat upOD l ta 

Snteul tr. I a a tJ'ploal oqaea bottle espertaent OU.I\S.er alld 

Oraa ( 1927) ( '') •n able to denote a depth, ••r• the aaGDQt 

ot o2 produoe4 1»7 pbotoQ'Dtheata &u1.uc the e011ne of the ez­

pel'iaeDt na uaetl,r balaao.t ,,. the aaGUat ot oxycen ooniiUIIII4 

b7 reaplratloa. ibla depth tlbere 110 etteotlYa pl"'4uott.cm 

oocua, but *•" Naplmtoq and llbot01f71lthetto aotl'fit7 ~uat 

bala!loe, baa bMD t_..e4 •• iba ca.peaattcm depth. Ita eztent 

4e:Pen4e on the tl'IUlapueno, of the wter. Lt.•ht ta ••"7 rapWlr 

l'etlua.4 la the ••• bel DB parilJ" abaol'bed act partl,r aoatte...O.. 

Jenktra ( t9,.,) ( 27) 1101'1d.DC 111 tb the dt.atoa goeoJpodl!C¥• 

.tu••!riopa obaU'I'ed that product1Yltr of llhl'toplallkton attaiu 

a linear nlatt.auht.p upto 11&tlt lntenelt,. ot 5000 Lux and . 
readl• aaturatt.oa at 20,000 Las, be)'On4 wbtoll l.ltht becoaea 

labl~itor.r for Pbotc.,utheat.a. 

lot onl.J' the lnteDd ,,. of llpt, but alao tba utue ot 

elaotzro-acaetlo aolar atiaUcm chua• while paaalu.r thi'OUCh 

a YerU cal •tu colUIUl ln lake or la oceaa. \be latenel t7 ot a 



b- ot Usht eat•nae wter at l'l&bt &D&'l• or no111al 

to tbe wl'faoe of water t:a C1 Yea -..7 

0 0 ~· t; 

when 1
0 

la tbe tatealt7 ot the hall aa it OI'Oaaea the •ter 

artaoe, I• la the lntau1t7 at 4eptll • anct 11 a ccmataat tOr 

&IJT pYen va'hleqth, ter•cl the extlnctton ooetflclet. 

!he abaorptt.on anct trullld.aaton ot llaht b7 pun water 

ia ct. Yea in ta-..1.-.A. !hi a can be exne•etl ID tel'lla ot entaotion 
D ooettioteat a or •• peroentile tr&DIIJda•toa ( tooe· ) or per-

caUl• abaorptt.cm [io« t-i8r/. the depth • beln& tak1t11 aa oDe 

Dle table-.&. denote• that the tran.atae:loa la low alld the 

extlraotf.oa ooetftOS.eat hlch S.n the 1Dtrare«• tbere la a rapid 

f.nonaae in traaulaaioa bot ... a ?40 ud 100 I'UI uct apln at 

600- to sao.,. the .... (26). \he tftMid.aa1cm1a udaal 

in a resf.on aboa.t 460 • la the blue, aad falla Ye-q elowl7 in 

the Yiolet, and. aon apidl¥ ln tbe ultzoaft.olet. HoweYer, tbe 

abcwe l'elatlODIIlip 4ei'1Ye4 tor Plft •t•r..,. not hold sooct for 

J.ake or ooeaD ater 11htoh ta Yflr7 tun1cl ocmtatld..._ orsulo, 

1norcaD1o .abataDoea and ld.o:roorcaa~M•· 

lith the aal'ke4 cltfterentS.l abaorpttoa ot waYelaatba ot 

licht in the ••• ..nne ala•• are not Olll7 actapted to pbotoqDth•ia 
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ltl&J • A 

!be abeorptla al14 ~caloa ot U&llt f.a PRh ate.-. 

w ••• 1-.tll Satiftott.oa coefttet.eat. Penn ttl• ..&baoqtt on - ( . ) tOO (t-e ) 

820 2.42 ''·' 800 2.24 ••• 
180 '·'1 90.t ,. a •• , ,, .. 
140 a.,,. ea.5 
720 t.04 64.5 
?00 0.598 .,.o 
680 o •• ,, "·' ,60 o.,o ,,.o 
640 0.,10 26.6 
620 o.n, 2,.5 
600 o.ato 19.0 
sao 0.018 

'· 0 MO 0.040 ,. i 
540 o.o:D 

'· 0 
520 o.ota '• 6 
500 0.0075 o.m 

I 

480 o.ooso o. sa 
4f0 0.0054 o. sa 
440 O.Otlf8 o •• 
420 o.ooaa o. 92 

400 o.otJt. '· ., 
580 o.oass a. 10 
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at low light inteut tlea h&rillC hlchal' ehloropb7ll 

oonte11t but alao ,..... cal'OtallOlcla ot cUffeftllt abaol'Ptlon 

aadaa t• ettleleat abaoJ'ptlon ot U1llt at ••el eactha aot 

&Yailable tor chloroph7ll abaorptS.on at 4ltte:nnt 4aptha • 

.!nat•tvna While u.pt tnteult7 nat t.. ot -~ol' as.p.l­
ftoanoa ln relaUoa to prt•q pi'Od.uctloa !n the aea, other 

tact on •l' &lao pla7 a part.. !eaperatua ,-. pmbablJ' ot 

little 4tNCt lapoztace tor pro4uot1Ylt7 8UOe low t•pel'atl&l' .. 

n4u.oe the naplatoq ueaa ot tile plant oe11a ad htsher 

tapeatuNa lllCI'ftee r•pt.ato17 requlre..nte. It la obri.oua 

that pbotoqutluud.a occura at h1ah etticte~ tn the Alltai'Ctlo 

tlbare the , .. ,.aturea 1187 be per.anellt17 below oec aD4 ectUall,y 

well in tropical ftld,cma tbere teaperatv.rea appi'Oech ,-ooc (45). 
. . 

On au4tlata f.n tropical ngton auoh htshezo t•pa:ratuna aq be 

ezped.enoed. fOl' at leaat pal't ot the eta,. lzperlaotall,- 1 t hu 

been ahon that ta 8tlttopw tnoNaea4 teapeatura aq haYa a 

d.lreot atf'eot on Jhotoqnthetlo rata, pl'O'VldtMt light •tuzoatiOil. 

111 achieYacl (tO). 

MUJ!I.tza Ballldt, vaJ'laUona cu be ahova ezpe!laentallJ' to 

have an oftoot oa JbotoeJDthetSo ate. fha MJllne phrtopl&Dktou 

are adapted to «Uftenat Hline tDYii'OIIIIeata. Por esaaple, Cul'l 

u4 lloLeocl ( t96t) (tO) toad that SIFtletnw bact aa opttau ate 

ot photoa,yntheala at ..Urd.Uu rai'181DC betweD 1~ a1ut ~·· 

thoap the prooeu 0Gtl14 80 em OYer •• td.4e a r&a~• •• t ••• to 

4~.. Bnancl ( t96t) ( 5) 4eacmetratecl that aoae epecl .. ot diDo-



tlacellatea lt.b cmu.a. R•Jlt&P•• P!ftOO!Dtp 

~piDdooe aore aotl .. 17 at love-.4 aalt.Dlttea. 

htl'lelltaa 

. 0 0? 

Phoaeonaa for ...,- :rean the oonontraHoa ot tw -~ol' 

plat nutl'lellta, ld. tate al'14 phoepbate haa b•ll noopiatct 

•• ODe of tht ~or tact on lilll tlq pl"l•l'l' pn4uoti01l lD 

the oo••· Dlt o;rolt ot );lb,.toplaaktoa si'O'Ith la t•peate· ·. 

la tl tu4ea 1d. tb the alh4 epl'l.ns al&4 au.tua PMita ana the 

4tpreaetOD ot PI'06lotl01l 4udq IIQIIMr baa '"D llu-'1 w1 th 

oh_,. lD ll'lltl'leat leYela. s.t'ehl tnY•tt.ptoa (Cooper, t9,,) 

(9), (Harre:r, 1955) (2') baYe ahoa tlaat lack ot at tate aDil 

pb.oaphate, wblaluwe• ia ln •orteat •PPl:r ana aa a ul'tted b~ 

oa pbytoplallktoa procblctt.a. the ol•nat: 4•cmatratl01l of the 

relationebf.p b.t ... D a oout&Dt auPPl:r ot dtnte and lfloaphat:e 

ad pztaa17 pro4llotloa ia PI'OY14e4 b:r tbe ~or upnllt.Da anaa 

ftch u tboae ot Vtat Africa, ott ChUe and. .Pem, u4 ott the 

coaat of Callfoftd.a. ID each NciOD the relatlYtl7 hlp oon­

oentraUone of D1 tra.te lll4 pboapbate an acooapa1lle4 b;r l'loh 

fP'Owthe ot pbytoplaaktou ( 22). 

ScbiDCller ( 197t) (49) an4 SOhlD4ler et al. ( t912) (50) b&Ye 

abOWD concluaS.•e17 that lD a fri'OilJ ot aMll J.aJata ot Yal'iOila tJ'P!• 

aa.t apeolfioall.J' tu matdeat atudiea, phoapbozua •• the 

matrieat whtoh oca14 aoat often be oalltcl the •ltsttlq faotol"' 

for the ai'Ovth of llhJtopluaktou aJl4 thua tor eatropbS.oaU.on. 

1 
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Wol'lt ot Ketohua (t9J9) (St) haa «•oaatnt.C tMt tlle 

an•th at DtMfldt u uutteot414 aa lO.C •• •'oat t6 ac 
of rttoepb.ata-pl1..,.oi'U/J an,_. .... ,. •ooaoeatatS.oa ot 

S ..t•' the at• of oell dt.YialOJ& tan ott ••1'1 ftplctlJ'. 

It ta to lHt Mtel t!aat the CI'Q11th 4etealai .. iatemal 

l'bN)bOI'U f.a ....... , oa the aptab at• 'llldoh ia Wft la 

ctepea4at oa ed--.1 phoaphotu ooaoetati•• Ble uptake 

ate h&a l ta .. "' of ooatl'Olll .. t•otoa. It la aot.a that 

the abaenee ot atenal J)loQhoaa ta aot aa l.U.oatloe ot 

phoapboaa ltdta'tf.OD to• Jh7topl&Utoa •••an ot thdl' 

a'blU. tr to atoft JboaJhate ( 4'). 

It la .,.._. that althcqb tao.,....,• onbQboaphate aq 

•• la ahon •PJlr• aolultle &114 ooUolctal o.,...So phoQhat• an 

pan ot the aoftal • .,.. ••tl••t ot &leal oell.a• aa4 ••• 

phJ'topla*'• ub "" ot )lloaJ)latue to 1l74all'u orplilo 

JlboaJtt,atH la •• •••• ( 4J). 

-
pd•l7 pftdllotloa t.a ooeau aa wll u h ofttab t..e •tel' 

.,.._ (to, 45, !0). Aa With otNI' -.Jol' ••••••• the abaolate 

HQ.d ... at to• llttncn baa bHD etua.e4 oa aweftl lel'ela ta 

ozder to _,laf.lu a) teapoal ae4 apatlal ftdatiou ia ate ot 

pro4aett.oa o1taew.a ta aatu.N &114, 11) the ftl&U.Ye a.ata•utt.• 
ot Jhrtoplaakt..ae ...-... AGUYe ... ...- la ooaceaect wltll 

apeot.• ftdatf.- t.a tbe ooao-.tattoa •• ,......, ot •••--
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truapon tor the 'f'ai'S.Ot&e ooab1ae4 ld. tropn f'oftla, l'&tee 

ot taoorporattoa ot Ill trocen into cellular o•poaanta. ana 

the relatiOUhipa batwaD uptake. aeet.tdlaUoa aa4 arowth ta 

te:rae ot oall Jllllbu, call llt trogen ana total 'biOIIa••· All 

ot the• l'elaticmahlta ana prooeaaea are atroncl7 oou.plect to 

other taotora 'lbicb Y&J7 within the lil7eioal qat•• aach aa 

lteht tntenattF ana qu.alitJ", t•perature, ooneentratton ot 

othez- autl'teDte ana B"wth taotora, a4 the etfeete ot Maher 

tz-ophte leYele ( 4'). " 

Phrtopluktou can take up oan1ne4 n1 trogen apeclea at 

eztaaelJ' low (o.t uR) oonoetrattou ana aaat.nat the necatiYe 

an4lent ot 1011 lDdleattnc the ooarnoe ot aotiYe tnnepo.-. 

1ftlen IIi trate ta preaet ill laqer aaounte1 1umu7 oouuaptton 

or uptake in •zee• ot the nqutrnmta for CI'Owth can oocmr. 

naultiDc la lnt.nal pooh of uuecllloed nithte (7). 

tile one quoted CalaP ratio ot t00tt5e t tor JhJ'to­

plaaJdoll has b•n ...S.ne4 ( 4') • Slnee cell alae aD4 oell canon 

tnorea•• 4ul'11W Jboapllone Ua1 tau on. the CtP ratio l'J.eee to 

480a t and liP ntlo 1'1• .. to '51 t. 'ftle 1001 t5t t atto ta reached 

c• the cella ate Jlb,oepboNe ltld. ted at one-halt to thne-tounha 

ot •ztaa s:rowtlh Ut.e ratio ot RaChloro_,.U-a :reaaina ocmatant. 

Mnoz mrt!l•!ltlc P1"CCI tbe la'bomto17 obeel't'atione on pl'laar.r 

pi"OduotlOD 1n ••·•tel", tt hae beccae obri•• tbat a nuaber or 
other elnenta nollilall-7 PN••nt la trace aaiWlta iD aea-•ter 
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are &lao eaaeaUal to heal*h7 plant si'OWth. 11'011, ~··• 

aoppe1", aaa, oolJal.t all4 ao1Jb4ema aft una117 aCIIldclel'ec! aa 

ll•lUnc trace el ... ta (45). u tbe Jmow1414c• ot the ooa­

ealltntt.oaa ot ttl.., el ... ta f.a the •• at dlttereat looalltt.• 

la •el"' aoant,.. it ta aot eaa7 to ••••• the U111ttac nature ot 

each el ... at oa tbe procJuctt.YltJ'• !be poat.U.oa t.a ccapltoated 

bt the tact that aoae ot theae el•eata aoh •• Ill aD4 .. oowr 

to a peater eztat aa pafti oulate •tter ft..,Sq lD ld.se ti'OII 

collo14al aurecatu to parUclea that _,.be retatne4 b7 eol'llal 

tiltn.UOD. ID4N4 the aaCNDt ot tme toalo ii"'D wbtoh oaa eD.at 

in ••-•ter ta eztnaeq a..U. Alcal cella can aake uae of 

-11 pal'ticul&te ton., for ezaaple ot lroa, and thenton, the 

queatt.Oll ot tlbethor .uoh eleunta eYer bee•• llld.tiaa la eYa 

aonl 401lbtflal ( 45) • 

Bub bunt ana aoaaa ( 196') (24) haft ••••teet that the 

apoaaa4lc blo•• ot ae.,.tlo · a»eclea la tbe ope - aq be oocalllODe4 

b7 tile t•porai'J' p:n-n ot laqer quanti tlea ot ti'OD or ·U.allar 

matl"leata whloh aoaal!¥ lbt t tb.ef.r dt.atl'lb\ltlOJa. BoweYer, Ule 

eapeft.aata of llfeAJ.llater .11 .!l ( t96t) ('6) haYe 8howa tbat 

blOOid.ac ot ooaatal planktoa apeotea t. • aot 1!111 ted b7 trace aetala 

llke J'e, cu, 84 a. !he.,.tore it la .xtnael7 4lftloult to aa-• 

whether ta pai'Uoular aQT trace el•eat la lf.mt tine ta •tun. 
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ht.Jao4t tor •bK If pl'1•117 Pro4uo»op 

!ben aft ,...,.al •thod• to• •tudl' of pl'laa17 

p~UOJl. no....-., a few laPQriut •thob to etuq pl"laaq 

p2'04uoUoa Sa laokta4 euplea ot natural oa.UDiU .. haYe beea 

aeatLoD84 below. 

ftaFIDeS of I'UMDI. HD• StalldlDC crop wteft to the part 

ot blolopcal ProdUOtlOD Pel' UDit area or HI' urd.t YOluae that 

11 llbFtd.CallJ' Jft .. nt at blOII&II u4 that 11 DOt loet ill ftiPi­

ntlOih st&D4l1JC uop •••nacta orer a pedoc!. ot tlme ctn 

an iDU.not aeaean ot produoti.S.t~· ta tel"'l8 ot ,S.el.d. Pluktoa, 

.S.c&-e»acopJ.o floatlaa plant• aDd ald.aala. caa •• collected in a 

pluktoa net aD4 ..,. ba ooaated uacler a af.oroaoopa or wiped. 

' 
cnenllJ' ba e.U..te« aat1etaotorll7- aadaal ••aoal bi~• 

a......-ata. R.._er, bloaaea ie Dot dil"Htl7 iadle&U Ye ot the 

sro•• produoUoa, or the aet p~otioa (60, 6t) and for better 

uadentan4tq. _...,_.,, ot JbotOIJ,JatheUo aD4 nepiato17 

Nt• an nqut.JN4 • 

.Mi«b' u' '•lk J!tttl• Stshniat ... au .uran !biM•" •• 
aub-plea ot a phJtoplaaktoa popv.latlon ta 1isbt all4 4al'k bottlea 

an baqll4 tor a eertata ~"tl'lot cJul'lDC the 4q U••• the t.altlal 

conc•traUon ot 4la•o1Ye4 o:qpn (o,) oaa •e ass-oted. to tall 

to • lower Yalaa ( oa> Ill the cJarbae4 bottlea bJ' reaplnU.Oil ud 

to be cbanp4 to aother Yalue (o,) tD the ol•• bottl•• aooo1'4lac 
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to the 4t.tfeHaoe bet .. n photo.,ntbetto prOd:\lctioa aa4 

reapirato17 OOUUD,Ptloa (54). It othel' pi'~·-- tDYol'l'iDC 

oxtlft (ea. pboto-odctatlYe ooMUpUon) an altaent Ol' oan 

he aesleotect U4 tt lt la aeau.a that nept.atol'l oouuaptS.oa 

la aot a1ten4 'J' illuataatloa, th• the 41tfe1'eoe Cot - o2) 

npreaata tile naptrato17 aoU'f'tt)' Ptll' ult Y01ue OYer the 

U•• lnte"al ta.o1Ye4, the dlttennoe (o' - e1) the net Slboto­

apthetlo aoUYlt7 an4 tllelJI' •• (o, - o,} • (o1 - oa) • Co, - c2). 

the pooaa pboto.,ntheUo aottvs. t,-. On thl• bal!d.a lt la poaalble 

to eaUaate appzrod.•ate~ the sroa• Jtsotoe,.tbeala d1 Hotl.J' troa 

the cU.tte:rertoe oa oonoutnUoa, betwen the clear uct etas 

bottlea, but fUrtheJ' llllowle«se of the !Ill tlal coaceat:ratlon la 

needed tor eattaat•a ot l'eap:t.ratlon act aet photo87ftthnla, alae• 

r•plnt:toa aa .... n4 with thla teoblllCJ:G• npruenta cOIUI\Ud.t7 

napLatloo, fttbel' than 'Jibl'toplauton Naplatt.oa• alone. !he 

abOYe aetho4 aDct 1 ta a:pp.Ucatlou baYe been 4•cr1be4 ln detail 

br StdaklaDct aa4 Pancma ( t968) (56). 

P.• 14c llcbt M4 lf* }ot$1• SIJhplAJf& ID the 14c tecb.Dt.qv.e, 

the 14c la lncorporate4 into the orp.Dio atter ~ llb7toplautou 

4ul'lq Jflotoeptheda aa4 the nte of 1DCOI'POhUon aeaauNa the 

prf.llu.r pi'Oductl Y.l tr. !t tht total co2 coatent of ezptl'lraelltal 

wate• ia lmo• ad S.f a CletlDi te aOGDt ot ' 4co2 la &44!4 to 

•t••• the .,,. ctetentDlq the content of ' 4c la the planktoD aft• 

the eapel'lact, the total aaOGnt ot canon aaabllate4 oaa bt 
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oalculate4. It la 01117 aeoea .. a:r to aulUpJ.t the uaut 

ot ' 4c f0\1D4 with a factor ooneapoad.lna to the atto betwea 

the total c~ of tba •ter an4 the total ' 4co, actd.d at the 

bepmd.q ot the nperiaent. !be eacell.eat MU1Uft.t7 ot the 

.. ttao4 cu be t.a-...84 ful'tber bJ" applJiq Mftnl oonection 

factOJ'a (54). 

OJrap 11181 t 4g •sSlloclolc• !hen ta uaoenalat,. •• to 

tlhether the nUoeul\oa aethoct aeuu.na aet JbotOQfltheala or 

aoaethi-. betwaa the net ad ana• photoa,.theda (55). n.zatlcm 

of 14c troa btout.oaate cloea aot c:L•• a tae ....... ot total 

cal'boa flzaUoal.f orpdc oCQOal148 an aulll11&te4 at the ••e 

Uae. !heN ia t.acreaalaa M'iclence that pbotoaat.ed.latloa ot 

ozpnlc coapowau ,,. alpe •7 aoaeU•• be apprect.able. Du.l'lq 

the ezpel"l•ntal pedoct eoae aaount of 14c.J.aballed oraado coa­

pODDde auoh •• ~late U7 be eaorete4 o.at ot alpl cella (52). 

Ia the oqpa aethocl aa aeat.:toned abOYe, poaa photoqDthe• 

caa be aaoel'ta1Defl, howeYer, wt. th the aaiAlaptlOA that tbe ate of 

reapt.n.Uoa NadU the -• t.D lisbt an4 talk. let photOQJStheda 

caamot be aeae•e4 Yel7 oorrectl7 beca~ee ot OOIIIrtlDit7 reaptzoatt.cm, 

al14 aQ att•Jt t• ••J&hte pbJ'topluktou ffta aooplar.aktou • ., 

4aap the toNer. BOWYer, 111 llhort te&'ll eapeft.auta oo.awd.tl' 

nap1n.tt.on caa be kept at a low pace. Pnvt4ed that pd.•~ 

pJIOcluctt oa a.._n.xata &l'e aade for ••11 cblratioa. the oq•ea 

aethoct •••• the IIOl'e nliable ( S?). 



tra the n•eat eum••••· tb.e ox,cu. aetho4 f07t 

ctetel"ldld.DC JlhotoqJltheUo n.te baa b•a tollow4 ctae to 

ooDYerd.enoa 111 l.ta haac11lac ia the l'te14. 

O.i~ 

Ia u aqotS.e eooaJMe, the u011at fit o~Wdlo aatter 

pi'Ol!a.oect b7 tb• _.cf.Dal aaoropbrt•..,. be fu anater thaa 

that pi'Oduce4 ., the pl.uktona. Jlralm ( 191') ( ~) hu ftt'lewd. 

the proctuoun tr ta ooa•tal •t•r AD! eataadae •oro-J"t••• 

Woat ot bla eattaatea ot net pJ'Saar, PJ'Ohottoa b7 aaozoopb7tea 

are ht.cber thaa the1lpper eatl•t•• ot 500 tl!/a2
/'IHW tor 

eatuaJilae p~ (40). Wa•-• aD4 Ranua (t91') (58) auaeat 

that the •U.. potential pn«uott.oa ot areee uoi'O •J.c• lociiM 

&'Udlt la abou.t 4.1 r.cc/a
2
/7•• ill Loq l.t&ld aou4. hna 

( 1972) ( 38) atate• •aeawe4a, •• pua .. an4 •npwaa are 

auch aon pi"04u.oUYe ihaa ;bytopl&DktoD f.a the t.ne41ate Ylolld.t7 

of the coaet. tbdr ate ot calbOD flatloa on a UD1 t ana bald. a, 

•J' be aa or«•• ot •cattu4e areater th.n the I*J'toplaakton, u4 

th417 are autneleatll' wlcteapna4 on a alobal •cal•• to-. tt to be 

fttuoaabl7 oartala that aa u4eataoa.ac of the tooct chalna baNI 

Oil UJ'lu aaoJIO.IIl7t•• ta ••••aUal to uun4amucliq ot o_.tal 

D• t!U •nwtA 11'1* !he cnp anwth ate t.e. 4all:r rat:•• of 

ehaup lD blOIIan ul.Uaate~ 4epeD4 oa }'lboto.,atb.etlc oapaol t7 

bot _., otheJI taoton, ncb •• bloaa••• Hlf•lhadlec, Yariatiou 

I~ 
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Ia lnatiaaoe aa4 pnportiona of Doza-pbotoa,.thetlo tta•• 

ue laYo1Ye4. !he •el"pat plallte poaeeaa a hlp powth nte 

(25-48 a 417 tldfJ&t/a2/4a-,) 4ul'1q the peak aeaaoe ot thetr 

powth, wber- tho eubileraed plaAta 4UI'lq tbeil' peak CI'Ow11t8 

f) 

••••• haYe a Htaefl4 ate of ci'Odl (2-tO c 417 ..S.abt/a
2/a-,) (6 0). 

•ew lldUPSI• et MIIM" "_, authon (s.t.4e1, 1959) (51), 

(cYet, t91t) (34), (B074t 1969) (4) haYe ftpolte4 tllat blOMu• 

or urial ehoota ot aercent planta Ia t..,.ate aone N.DP. troa 

t.5- '·' Kc 417 nipt/a2
/Tear. !be apeotaa iDY01Yed taolu4e 

Sp!JIM1g •ns\111 en4 ftl!ll MGUifoltt. All thea• haYe esteDal ve 

l'bt.~oa• apt- 'llblob wre not &lap _,le4, but there ta noacb 

data ua the 11 tea tun to abow that the u:acterpcw~A parta an 

ottea two to ft•• Umea the vdcbt ot aedal parta (59). bul 

( 1911) (:SO) toud aeli.al eboot bloaua• ot 7.78t apgdata a4 

Ph!!l!!t•• coa..S.a ot '·' • 4.1 Kc 417 wicht/a
2
/yMJ ta Kaahlllr 

lakea. 

On the othom&D4 the mbaqed. plant• pnduoe at a rate ot 

0.5 l:c 417 Well)t./a2/.,.ar tra. taperate son••• 17atortunate17 then 

ta DOt auttloteat tntoftation on the btou.aa ol ti'Optcal n'baarced 

tnab ater plata except thoae ot oaua ( t951) (42), Gaupatt 

{t97!)(t5), Gopa1 (t9T') (20). !he aaau • .,ul'pd uoroph7t•• 

like blpa and slut kelpa 1 ·•· bi'OWD &lea• ot the aenera L.!wtMri• 
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ud Kts£90U!il aehleve aeual aet proctuottoa ta tile 

ftiJP ot 1000 • 2000 &C/•2• Ia tropical aUlae •ter tho 

tutle 1ft•• DeJtll&l •:r ha•• an tDJm&l pi'OduoUft.tr ot 

100 - t500 ac/a2 (40) .. 

A aoo4 4ea1 tit trlf'Ol'Jiati OD ealata •• to the oheid. oal 

OOQOat U on of water plants. soae quite tttrlldag dittennoea 

betwell aquatic au terreatdal pla.ate ... to ext.at and. OllftOQa 

tiald.eilsntlea between fa.t.rl.T · oJ.oaelf' ftlat.a. aptto1" ••• well 

4t)oaaent•4• fh• potanlu coatect ot aqq.tle anctoapena ia 

U ttl• anat•• than tbat of' terro•trial. tu aCKU'tbl · oorstet 

te l2Ail117 variable. u~all7 but not ala7a leaa thaD potaaai\18 (25). 

C&1C1U aad IBCJ'ledWI OODtent ~ .aqu&tie a&OJIOphJtea aoaetie• 

Utter h01I that ot terroatrtal planta. C& la aaea11,. aoota-

1111late4 ln aquatic plaate •• caco, (25). 

Phoophoru aacl 111il'08GD al'e ,.MftllJ' bell"'e4 to be the 

aoat la;p6ri1Ult liat Hac •lementa tr. trah waten. · B•P•J'laeatal 

atu4leo ngaeat tbat wh•D the rd. tree• ooatent of the 417 utte• 

te below t. ,_, the •l•et ia ltai til'lf: irs the pruence of abud.tllt 

phoaJbona aa4 dum the pbosph~l'GI ~ontent te below 0.1», 

phosphoma 1a Uralts.•c ln preano. ot a!equaw m.trqen ( t6). 
' 

In moat &llalJ'e:t• r4 vat<e:- plaeta. 11"0D 1e •a.•eat ln ozc- ot 

M:!lp'!l••• f.n ontra1t to 1&1'14 ttluta ( 25). 
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S&Urae enroaaent ot aazt.ne aquatic plaAte 

poaee a PI"Obl• ta their llllleral uptake ana 4letrtbutt.o.n. 

elcb cUtten tna that ot teneetl'lal plallte aDd tNeh­

water aquatto •cro)Jh.rtee. ll&d.u aacrophJ'tee &l"e oapable 

ot Nplatt.ac lllDel'al Qtake aac1 aat.ntalld.nc t.oDic baluo• 

ill the cella. BoWYer. utol"taaatelJ' due to lack ot noueh 

data. 1 t le not poutble to attd'bllte the eatent of role ot 

iD41t'l4ual nlte ta aalntailllq tonto baluoe lD the cella 

ot aquatlo •ol'O)Ibytee. 

t!he »••aet •tu47 pl'iMI'll7 alae at tb • to11011lDSa 

a) lhe Betlaatloa ot the net prlaaJ7 pNduott.oa b7 lilJ'to­

pl&Utau of the lab Cbllk.a in tbe aoath ot .rune t9T7· 

b) the conelatloza ot Prl•d7 p1'0Cluotloa dth eD.Ylroeaeatal 

paftHtere like mtrleat etatue, tao• el•ent oontate 

aD4 ..UIIl t7 lwel ot lake •tel'• 

Be.S.4" etu411.., the abore panaaten attempte haft alao 

aaoi'Opb7tee. A tn iapol't&Dt ob-.oal oonatl.tuente of abcwe 

•orophrt•• haYe aleo b•a ualy1184. !he pbJ'•loiaPh7 ot the 

lake. a. d4eepr•4 tloa and fauna ot the lake have aot bee 

etu4le4U.a 4etdl. 
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the late Chllka,. d tuate4 In the state ot Orlaaa, 

Ia a baold.ah ater laaooll Oil the eut ooaat ot Illdlan 

pelduula ( nc• I· ) • fte po,raphloal poat tlOD ot the lake 

te between laUt&14ea 19• 28' IUKl t9• 54' fl eel lo!IB1tu4ea 

8,. 6' IU\4 85• "' B •. Ita ana la altaut ,-o aq. llllea. 

'Dle lake coadata ot two putaa t) aa outer ChUlllel 

opeDiac into the aa, U) an4 the aain boq of ater. The 

oatu Ohauel Ia peoalf.ar la that, lt nne parallel to both 

laaoon aa4 aea for Mile ld.JJ .. bef'on 3oln1q the latter. 

Ita total lacth la about twlft td.lea and the breadth ta 

nearl)- one ld le. fte actual ldlth ot thta channel chance• 

froa tlae to Uae both In potd.Ucm an4 at.u. Oil aweal 

ocouiolla the a011th la oaaplete17 bloaed. 

\be lld.c &I'M ot the Chlllta lall:e ta the na1 lqoOD 

aD4 lt la I'OilPlJ' pear ahapet. The lenctb ot the lake la tort7 

.Sl••• !be broa4eat point ill the lake Uea ln Pul'l 4latrlot 

at the aorth-eaatel'll extftld. t7. 

!alay1 o( thl lMea In the uin ana of the lake there are 

a Dtlllber ot rock~' lalaruta. lalaban 1e the J.ara .. t lela4, betna 

~re4 wlth •ftl'q araeeea, tte ..... bet.ac etsht aquare 11111ea. 

'lhe lab haa eeYezoal other 1eJ.aa4a like Cbtzrqua, Ba4aku4a, 

8alllald.a, Sual, lall.jal, blatt Kuda, Bai'Qilf. Kucta etc. Olt. 

ltf, 



fta. 1& ID4a 110p ebowtaa tbe poalt1on ot tbe 
lake Cb1lka lD lndlaD peld.JUtula. 
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oll17 one 1alaDI sa.1 then la t.Dhabl tatin an4 the 

nllqe ta alao eallc sa.al. !bla t.alaa4 Ia ha'f'laa a 

•• cult1Yate4 ftel4a u4 the aa~or OCCNp&UOll. of the 

lDhabt tanta la ftahiaa. 
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!be lalaa! Jaclaacta le f\111 ot 11ll4 plante belODCiDS 

to Le«WWf,ao ... , Vel'buaoeae, Utri.oaoeae, Paaaltlonceae, 

Solaraaoeae aacJ. CUYolwlao•• etc. !ben ia a 4eaerte4 

bu114las In thla ielall4. stallar ld.D4 ot 'f'eptatt.on la 

alao foua4 in SaDim4a, tile dater talad: ot Ba4aku4a. !be 

Chtrqua talaa4 (Chaelh&ibaca) loob bn'Wid.lah wfd.te, clue to 

continued. 4epoat.tica of taeoea of 111aercMa btl'da who take 

ahelter eapeoial17 tn vlater oa thla .all hautlt\11 atoDe 

bo4.J. !be talaat EaltJat, Which ta al tuate4 at tha SOU.them 

aide ot the atntahe4 aa of Jatia ld.lla la a beautiful ta11D4, 

'lhtcb 41Yi4ea the lake into a ao!'then. 11l4elf oatu bod.T aDd a 

eoutbel'll aarroweJ~, nlatiYe)¥ sDCUatcalttat ater bq. 'lhta 

talaD4 baa a taple oa11e4 Z:&U3at. tftle 1alaD4 t.e alao otWeHd 

v1 th 11114 tlon, belODBlac to 18&Qit1noaae, oOBt'olwlaoeae, 

Yerbaaoeae, labiatae aD4 aolaaa~• etc. the Gopalaa4& S.alall4, 

at. tu.ate4 near Dalllkote, la ••rt oloae to tile waten 'ballk 

of the lab. Dlia lalalld ta banq a tev .uao tnea, whlch 

obatNct the Uft"OW •ter ohauel at the ... tern .S.4e of the 

talald, wbea 'dewa4 fro. the late aa4 tberaton the talu4 

loolce like the ahon of the lake. !be ielallda of the cu.ter 



cbaue1 tnclu4l114' Baftlllku4a aa haYiq eaa4 bub. 

!b. nppon a aOUtJ' CJIO.-tb ot ahol't ca•••• BoWftt, 

Ba:mnt. b4a 1• thl~ oOYend 'With en••• uut apporta 

a , .. atu.ntet lthmlta. , 

0:!0 

l!onaa ftle alaofta ot the Old.lka · laJI:e h••• Ooaal4eabl• 

Yal'letr of chaaoten. At ae~~e plaoaa the elope of the 

ahol'8 towal'd.a the .a .. ot the lake • OO'f'eft4 wt.th •ooth 

Cl'ettll pa.. fte14a all4 leat,. tn•• 'l!le -.tor YeptatiOJl 

the ehore ta aeao,b7tlc, 1d.th a few zerosta7Ue plant• 

creeplq in the anaa 'llhich are oat"are4 td.U& aall4 aua ... 

;Shore llpt ip4tp OM aapeot ot ehon U.u 11h1oh ta ot 

alpltloaDoe ta ita d ... elopaat, 11blob S.a a potmtlal etteot 

ot Uttoal pl'Ofta- la the lake, 1d.tb the ana reuinlq 

ooutant. ftlta .,..n ta atatecl •• J)J. • .!._ , wheD . am 
A • area ot the lake' • L • ahon liae u4 Dr. • llhore ltu 

ID4ez. In othw word.a l.t la the :ratio ot 1-.th ot 'the lhon 

llu to the 1-atll ot the cll'OWiftftlloe of a otnle of ana 

equal to that ~ 1ba laD. ChUJra lake haa the ahon ltae of 

1'2 ld.lea wltb llbee Uae !Ddea (DJ) • t.T5, vhloll reneota 

th• hlp aapltude of littoral P"O•••• oa the J.Ue ahore. 

At the aorthen eD4 •r the aalD ana, the allta an 

'b~~C~qbt 4oa 'bJ' ballObea of Jlabaaadi dYer ot wld.ob ao.t tapol"­

tut le the d.Ytl' Jla7&• A nawow atn• eaUa alao .1o1M the 

lake at the noi'Ulea pari. 
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BtltMa 'l'he 'botta. ot the ada area ta n4«J', while 

that of ooter thaldlel la All4l'• 'ltle aQd. tone two quite 

Uatlnot la7en, oae ot *lOll pnotlcallJ' Naaiu Ullttlatv'be4, 

tlbtle the otb.e ia unal.lJ' he14 aapente4 l.a water aD! oDJ., 

ctepold. ted ta ftJ.'F ahe1tere4 plaoel or at dater -•oa, 1fha 

there ta praotlealll' ao ••• lD the late due to ••17 low 

1d.D4 ••1ootQ'. !be floatlliC la7er la of coune Yei'J' ftDelJ' 

4l Y14e4 and thereto" atdu nter w1 tb. a cUrt7 olq ooloa.l'. 

Ita occaaloD&l 4epoe1t16a la au UlltavOill'a'ble factor ill the 

lite ot aaDT aeadle OJ'CaDS.••• !be peraaaeat 1&7er 1a c•7 
aDd ot a ola.¥417 ooutateno7• It 1a lliae4 With a oou14ea'b1e 

aaount r4 4eoqe4 OJPrd.c •tter whleh •••tillea atalu l t 

black. In the lzmer part ot tho odez> obauel there la a 

si'Mt .tztere of awl uct a&D41 aaae ot tbe latter blllq 'bl 

uct estreael7 h•V. ID the aater pan ot tl\e •tar obauel 
I 

that ftU parallel to tbe 1&7 ot Bnaal, the bottCIIl ta ooapoaecl 

ot alaoat pare 7elln ••· 

Pu»s Deptba ot the lake ••••reel at 41ttennt pal'ta 4ul'law 

the aontb of .hula 1911 ahow a wlcte Yal'f.att•• '!'he lake ta qdte 

lballcnr lD the DOfthei'D part • !he depth Of 1tde &rea zouaea 

bet•• 0.5 .. ,re aud 1 aetN. !he deeper pan of the lue 

U• near lta1lt1al a4 to•ld• Baabha ba7 11here the depth la 

2 iaetrea or atQ.'tt, 2. ?5 aeti'H. belraa ·the aad1111t• The clept)J 

··~ . 
. ' , 



ot the lll44la putt ot the lake ia rou.P17 t.S .. tree 

but at a011e plaHa tt raDaea bat ... a t ad 2.4 aet .... 

!he Clapth of the lake atea4117 atal'ta 4eoU.dac 

after IJ&labu. towaa DOI'th. !baa tbe ..S.a •ter boq of 

the lake oaa be .U'fi4et1 bi'Oa417 lato two pa.taa tbe aballow 

nol'tben pan aa4 cl•per aODthea pan. 

In a&Q' pone of the lake, eapecd.allJ' ta deeper pari a, 

the aquatto •ecetattcm. ia ecaat7. now .. ezo, ta lea• 4MP•• 

parta of the lake aa abuntlallt aaOUDt ot the Y.,.tattoa ooCiln• 

RoatlJ' in ao:rth-••t•n pane ot the lake the apeol• 

PgtpMftop IJdlldlt, •· with al11D4•• peae-llke l••e• 

cro• lunllaat17 d4 aakea a thtok t.aterWOYea utwon ta trhtcb 

ftlll'lea all4 otbel' aquatic tloa aD4 taua take ahaltar. !hie 

pl&at dtaa ta niDI' aeaaoa. The n•• arcnrth appeal'a ta autua. 

!bt.a plut i'hwn ta Deoeabar, aa4 tnt ta are ··~ ncb t.ataot 

dtb the plaDb, upto the aoath ot April • 

.Daaorlptton ot geteegetg R''""tv• J .. 

fte abon apeot.ea beloq to the faal.lT of l!&dUIII• 

stM• st .. ta ftlttona, copS.oulJ 4S.oholoacua1J' bi'Ucbecl, t • 

to 6• ta hetckt, elabroma, -~aD. 
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Lttm• ftlltoa, aubaezwect, altenate, t• to 6• t.n leJl&'tb, 

al»oot o. t• In bnactth, graft, ellaht17 thlolreaed lnl'Olled 

•mu, ,_, ael'fN., etl~Q.lea a4Date to the leaf &heath. 

lnQor!••ast• no .. a laternl)te41J' norlet In a aptke, 

l!DCth ot the apia ta o.2i' to t•. 

Bonga Plo_. btaemal, .. pale 4, anthel'll 4, eeaalle. 

npltaa DIUPQ1ea1 obcwot4, Y!lltl'allJ' aU.JbtlJ' OGilYUt wltb 

atrcma lateal l'iclcea· !he eH4 plldnatea while dill attaobe4 

to the tl"'llt t.a tile puoent plant. 

Ia aOilth euten, eoa.th-... ten, •• wll u Balaban 

81.4e ot the lake the epeolea BalU!\111 ftfSt 1 Cad f.a 1114el$ 

4latrtbuttld. Ule aboft apeolea onepa alcma the bottoa "D4118 

up at ehon tatanala at•• ot toar to ala t.acbee htp. ftle 

apeolea bean nlattvel7 lai'Ce onte leavea 1htoh tom a ta•­

a.ut te llelt.- for a few Haat.ble ut.mala. sa&ll pontou ot 

thla pJ.aat llhloh f'loat oa ater cet 4etachH b7 ••• aotloD., bJ' 

at. .s.~aa ctuoke act other watez-bll"de. !Ill.! plot ta tOQD&l at 

au the ,,.. ot the 7••· 
Deacrtptt.on ot ll!.lla &TJ": Gau4. 

Claaaa Jtonoeot7letloaea. 

cmtera H741"0Char.l4eaa 

Tl'lbea ftallauteaa (B741'0oharttacaae) 

Salt ater aba...-4 plaau, noetate. 



Lgpaa In pdn, ll!lDDatall' 'ftined, Ohl Ia 8hape, 

pemd.nawe4, petlol.cli thla, colour ?al'laa 11'011 wllitieb 

ana toa .... a. 
. 

' ' 

fltprfa Urd.M.a.&lt eoll t&J:7 • 

D&• tlggna PMt.oalle4, eepala '' petala o, anthen '· 

altenuite with aepala, aathe:n aabaltllllle, linear obloac• 

estroae. 

rgale tltnn• snat.la, aepala '' alnute, W&'17 beaked, 

one celled, il'ltel'lor, at,.le '' ftlltoa .. owlaa 2-ael'&ate on 

( 2) parietal plaCentae •. 

n»ttta Included, mbgloboae, beakect. 

S!t4ea !uy, a.tbgloboae, teata aeerua••• 

Aa04tr ...S.aquatlc flonJ'lDC planta b7 tar the aoat 

oouptcuou S.a the ••rsent I"M4 fhnn'tg erp, 'h'lza, that 

ccwen nol'th•fttltai'D parte of the lake be,.ono Ealupaa. ftia 

ne4 ia alao f0Ull4 ta lfal&ba &114 oocmzta aeu.tu.,. in sankud.a 

DMzt Raa-. ar•• Dllrltc ftina 1 t reacb.ea a heicbt of three 

aetna. Half of the aboYa actuatlo tlonl"lq plaat, ••18•• 

abOYe wter nl'taoe. 91• plaat alao mUd. ta tl11a:rtac habt t. 

Deeort.ptloa of pgp!tee *frkt !rJ.n. 

fbi a apacd. •• beloace to faail7 Oratdneaa and BJ'CNP 

AI'Ua4lnaae ( raata). 



!1.11, larce an.uea, s• - to• la h.S.aht • . 
lil!n• Cloae ~olatecl hollow ate••• creen, ••rteat, 

elhlld.ta tiller.l.aa ha,tt. · 
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,leMJMI Stitt, eact, alaoat Mtbaersett, t' • 2' ill leqth 

aDd t• in bl'elt4tbt tapen upaatcta. 

JptlSEIIC•PIJ A pa!d.ole, erect, lalloeolate. 

fJ.onn Spikelet. P•7• aluea,Uuar, lanoeolate, ped1o.aa 

glabrc:ue. 

Other 4eeorlptloDa ot the flower OOG14 not be aade, 
• beoaue ot ncmaftllabili t7 ot fnsh tlowen. 

oae eoozaamoalq important ... etatioa ot the lake ia tbt 

l'eCl alp cealarte. an laportant eource tq ._ ....... producttoa. 

It cron aoat11 on the rook aurtaoea. It occun alnm4ant17 at 

Path&ra aD4 to a leaaer 4ecree at ltalt3a1, ZaUa billa, Badaku4a 

and 8arllm4a. 

Speotea ot DJ.Dotlasellatea, have a wl4e oocuftDce ia tbe 

lake• lll.atcaa ccmet1 tute the beDthlc tloa. 

the lake. 

mother 11lpol'tant alaal .,..,.tatlOD S.e Spif!Rra wbloh 

aclherea to the I'OOk eubatntua or to ao~~e lltibaerse« plaata. 

Bubaerce« roob aD4 atcmee an ueua117 ooatecl wt.tll ld.aple e4 

bftlloh«l ftlaaeatCIIle algae, but their powth ia not &lap 

lumrlut. 
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qmRAJc cuanac&M oz m "'P fAV!A 

The lake tauDa oaa be arwpe4 oder tbe tollowl.rte 

he.Uqa,l)• 

t. !'114 faua 

2. saDd. tama 

'· Roell taua 

4. w•ect taaa 

5. Pne awtllld.~ag orsani•• 

6. Plllllktoaa. 

1 • 1!!4 (pya Jl\14 tana conatl tutea a ••II' 1•pol'tallt part 

ot the teu.aa, becatae a u"or proporttoa ot the bott• ot the 

lake i.a covered a th au4. AllOD« tb.e 11114-dwellen an 1Do1ucl.t 

coelenterates, polJohaet woraa, a lar .. proportiOD of the 

aolluaoa, Deoapo4a end otheJI' oruatacean wonaa. »e&4 abella 

ot •olluoa an abull4arat17 fouD4 ln the aua. 

2. 894 rmaa !he anDicoloua ald.aala of the lab are ealnlJ' 

oont.t.De4 to the Cllter part ot the outer ohaanel. SJODCe•• oU­

aochaete wo:raa, polJ'chaet•• deoapoel, omataoea aiJ4 aolluaoa 

alao ooour abun4u.t1y :ln thta pan ot the lake. 

'• ll!Ok tea• the oceu.l"elloe of rock taama ia reJ.atlvelJ' neb 

•allor o•parecl to other Jd.Dd. ot fauBa. Geaeal apoqea, oo-

eleateratea, aollaaoa ooour oa the rool£ 111u:taoe ot the lake. 

4. Jm fiJIDia Dle neda like {falghlla pyata, ara4 PqtpOCftop 

no»•tu• otter taheltor to the •.1oft.Q of the weect taua. 



tous ttahea act cnba, tate ahelter ln the thlokll' 

wovn network ot lQIMMfSRP• Coluterat• an4 apoqea 

a4bere to the lea._• ot Btlopbtle. 

5. lnt IRIMM mu&al• !baM t.ulude fiahaa, atriac• 

rap, cmataoeaaa an4 oteopborea. White 3al)¥ ttab• wltb 

loq tentacle• an &lao aee11 tloaUq lft at••• water ld.J'd.a 

n1• tc the lake ._.ttau la poupa an4 oan elllk tn ater 

!114 hl4e tor aOJaett.ae. '.l!le7 «eMI"&lq tab llhelte~ on the 

r~ of the lake. 

6. f&tU.tea• Copepoda alld laft"al aolluaoa greatly prectold­

nate the planktord.c tauaa. 
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!be aetlled fOllowed la 4etei'II1Datloa or 41aeolft4 

.,.,.. la a ao4tfleat1oa of claeet.oal ti1DJd.er•a pnoedvn (56). 

laPlJ.M at !dV rm ll• &IU 

~ a1 IOJ) bottlu wen l'lue4 'Ill tb late ater fer 

Ua•• ••ton beitac ftlld up. IOD bottlea wen tbeD filled 

vl th eurtaoe lab ater u4 astra• oan •• taken. • that 

ao •ter lnl'le •urlaed lulde the bottle. u aooa •• •t•r 

.. oolleote4, tbe b~tle •• ttlbtlJ' atoppeftll laal4e the •tar 

en4 thea bNtllbt out of lake ••••· 

JlttiBSI 

t~ aMII!u ., .. ,, D!Uel• "'. of lblSO •• s,o, ••• 
d.laeolYed la cU.att.Ue4 •t•r aa4 -.cte upto cme ll tn. 

a. MMII•t &Jiitt •oJp»pa 500 c or aoatu bJ41'02&4e .. 

4laao1Ye4 lft 500 -' of dlatllled .. tar. 300 8 of potaaalua 

t.odld.e wu 41aeol'h4 tn 450 a1 ot cllatlUet •t••· Both the 

eolutlone nn ld.Qt amt aton4 tn 4Uk t.n a 1t1'0111l 6paque 1tott1• 

'• JlpAtrA lM•Jattt eol»UON A atall4ud O.Ot W eoclta 

tlllonlphate aollltioe •• pnpaftd.. 

•· Dtnb lg;!ll"21 •o1•U.•• 2 c ot aolu1tle atafth wa 

1Dapea4e4 t.a :500 a1. ot dlaUlltld water. 2~ aolutlon of laCil 
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•• a44ed to lt vlth ncorou atll'l'lq, utt.l the 

solution beo•• olea1', and. the aolutlon •• allowed.. to 

atan4 tor 2 houn. Concentrated. BCl vaa actcte4 to the abOYe 

aoluUon UDUlit beoaae .juat acld.lo to lttau paper. 2 al 

of glaolal aoeUc acid. waa the a44e4 to the abOYe aolution, 

uct diluted. to one U. tn w1 th 4lat.tlle4 nt••• 

Propt4ug 

stopper ,.. aaOYe4 tr• the ooapleteb t111e4 BOD 

bottle, 1 .o Ill of IIDS0
4 
,__, waa a44e4 to 1 t followed b7 

1.0 a1 ot alkaU.rae iod.l4e aolutlon. !he 'b.tlttle •• reetoppend 

l•e4latel7 an4 the content• ot the bottle wn lllzed tboi'OU.plJ' 

b7 ahald.ns UDUl the pnolp1 tate ungaaoua-ll6ard.O hJdrox14e 

•• weftlJ' 4lapel'8ecl• 'Jhe pncd.pltate wae then allowed to 

aettle and. 2.5 1!1 of oonoentated. BCl na a44e4 to the bottle 

b7 opeDlq the atoppeJ' aDct again Natoppere4 and. ad.zecl thorous;h~ 

b7 abald.na until the preot. pt. tate waa oapletelr dtaeol•ed.· 

50 Ill ot ebOYe aolution ill BOD bottle aa taka ou.t b7 

a 50 111 pt.pette. 5 al ot atai'Ob llldtoator •• actd.ecl to the ab~ 

50 a1 aolutlCID aD4 thta fona a blue colour of ataiCh lodl4e. 

'ftlta •• tl tntect eptnat 0.01 • Jfa2~o, aolutloa taka t.a a 

10 Ill buntte ba't"ba pa4uatlon of 0.05 a1 oatil a oolourleaa 

en4 poi. at •• Naehed.. 



030 

palcplastoy 

It x t.a the a1 ot l~a2o, aohtton aNd, 

50 Ill t.a the aacat ot aolutloza tun tor titl'aUon, 

o.ot t.a tbe DOI'IIalt. v ot aa,.s2o, aol•"•• 

thea, 

aaOaflltft a I I 0,01 I Jpoo I 8 

50 I 298/~0 

acO.J•' • tooo • aaO/U tn. 

PIStD'utt.OA at I&Sdi• Cftil ta la!!e .Yt•• 

A ao4f.tle4 aetbo4 ot Bn4acbmet4er alld Robluoa tor · 

••1781• of aea •••• •• tollona ("). 

Sypl&y prog4sn of J&kt eteE 1114 '''WI 

saaplaa are oo1laote4 f'I'Oil the lake at:er la 300 ttl 

polJ'tbl'lee bottl•. J.t •• til tei'GCl thi"Otl&ll a allllpon aet. 

!be ••Plea wn atohel aot aore tharl twlYe bOUftl attar 

ooUeotloa • 

........ 
IJbbM'lfwJ,At •dJMOR• 5 c of alphard.laaLAe •• dlaaolYel 

ta 300 al of •wr aDd 50 a1 ot oonoentntecl DOl •• added to 

it wtth atlrl'l.,. fbe abOYe aolutlcm aa diluted. to 500 a1 

8114 '''""· 

ol napnt •• Uaaobed la tOO a1 ot 41atllle4 •ter aDA 

clllu teet to 500 al. 

JO 
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£•99!4an 

40 111 ot tM ld.llipore tt1tere4 lake ater wu 

takn in a 50 Ill paduat.S tlaat u4 dilute4 to aboat 46 a1 

with Uatt.lle4 •••• 1.0 a1 ot n1Jhnl1aat4e aolutf.OD •• 

a44e4 to lt all4 ala..t tho1011Chlr a4 alloHd to ft&qt tor 

5 ataut••• tta• t •1 of I&Jhth71 etb,leue Uaat.ae aolutt.cm 

-. at4e4 to lt •A tho~ ahe4. !be aaaple wa 411ut414 

to 50 a1. 4 m oolouncl aolutiOD •• foiiUd. which na 

ooapletect la tO ••••· !be opUoal dftlllt7 of tbe •'"'­

aolutl em - •--.t at "'' •· !he blaDt •• ctetll'III.Bed b7 

re,.att.- the ••• nooectl&le with cU.ati11.a ater. 

1. atallCIUC cna.-e wu pnpt.ftl4 uat.q uo2 u atalld.al« 

, .... ,. !he eaJ.•1atloe wu acta •• q - lOa _ a/rJJ.. 

:Detellllutioa ~ .•tate (It)) ia lake ~tar • 

.l •Oillti .. •Mho4 ot Roftia an4 at.1•7 aa to1lowct tor 

tH 4etel'ld.Dati• of 8ltrate (n;) (56). 

§aple eoll!!SlM .,., etona, 

the ••f1o •n ool1eote4 iD ,ao Ill ot poS,tlutliDI 

'bottl••• !he oolJJtotect •••• we ft1teH4 throasll a llf.lltpore 

•••· The ••J1e• ..,., aot aton4 aon tbu t2 hOGN after 

oolllotioa. 
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t. ~ ooaoeatntl4 -OJd.• ablori4• eolutloa ne 

pepanct la 41.atf.11d water eat aton4 f.a a t1a•Uo •ottle. 

2. sgt.phtpll•!l4t 101114•• 5 cot aulphazd.laal4• waa 

dtHOlY..S. la )00 al ot 4laU.lle4 •••• tollo•4 '' 50 a1 ot 

ooa. HCl wtth attmaa. fh• ••OY• aolutloa aa diluted to 

500 Ill ,,. dlatU.W ••••• 

'• c•«plp:pftMr Q»w !olWI .&llo,- or eadldua-ooppe• 

.. tilled ia 11Jt• to • of clan tube oft • U..eter. Can 

1fU take that the tUlqe "" o•paot. 

•· 1:1J•hJ?1!ldl:dJrrltM AlMla• BrAroph&gdst• f9luUa• 
O.S C at the dGI'I __.at - U•olYel f.a 500 111 ot 4laUlle4 

watel' a4 atore4 &• a clark bottle. 

,,. .. 
too ti ot 1Jlllipore ft.ltered lake •••- taba an4 

to lt 2.0 Ill ot OOMMI!ltat .. _.cml• ehlol'l4o •oltt.Uoa .. 

a44e4. !he ••• •lutloa •• Jdza4 aid -. .. pWQre4 moo•d"'" 

la Yol••• ot '• 5. tO aa4 20 Ill ot the -•1• tato the oo11lllll, 

a11o111..,_ •oh ·~ to be 4nt.aa4, ))aton .Utq the aut. t!le 

eluatea wn 4lMU'doct. fhta aave4 npl&oaaseat ot the aoloUOD 

ill the col\10, tt _,, wltl\ tbt ztn .. pl.. 40 • ot hllaoe4 

... Pl• aa oollootod hoa tlw column tn a SO Ill ot IIM8'tlftDC 

anctuate4 tl&ak. 



ft tt t.o ttl of •lpb&Dilalli4e aolatla •• 

a44e4 aoon. the_., .. &1low4 to naet to., It•• 

llf.natea AD4 aot •• tbaa etcJat •••••• 't.O 111 of lapt)Q'l 

•tllrlene di&ld.u aOlutlon vaa a44.a to l t at _. lllae4 

th01'0111bl7 1»7 ebakl.,.. the aolv.Uoa - Uluted. to 50 a1 

0 3 3 
3 3 

b,- &4cliq 4S. att.J.1.. ••••· !be ooloal' I'•Otltlll_- o•plete 

after 15 lllat••• !he opUoal 4ei'JIIlt7 wu a......a at 54' •· 

BlaU •• prepanct. '-7 qpeatS.q the above puo .. • .S. th dlatf.lle4 

•t•r 11latea4 ot ~ •'•~"• 

- -Slaoa ttl• alNrre Mthoct 10, •• ndaoet to •o2, the 

•o; 4etenllle4 fttpresented total toJ aa4 110; pnecmt ln ••••· .. 'Dlentow, tint 102 _. 4etel'lllne4 ua thea thla --.nt was 

4ectuct-.4 troa total loj 4etend.De4 after r.auouon to Npnaeat 

the aaoant ot n;· that ... l'e4uoa4 to ao;. 

'211• PI'MMUS'e tollowe4 ... a ao4lfle4 aethocl of hi'PhJ' 

and Ule;r (56). !he Mllal tt.ve J"UC• of tile aethod. la ' as to 

150 ae P/lt.tft. Bowve:r, pnolfdon f.a at tQ lll/lltft lwel. 

JM»~a• sr &•u .,.,. 
the ••PUna ot lake wteJi - 4ou la ,c>O al. Po1J't;helae 

bottlea, 11.Dae4 Wee td.tb tbe lab ate:r to be aulptMt. ftle 

all&lpla _. 40!1e wl thla t2 hool'e ot ooll•ott.on ~ HIIP1••· 

Bttpptt 

t. AnOJd.• •l"'tMtl glpt&•• ts a ot -OJd.• aolpctate •• 



41.aao1YII4 tn S.OO a1 ot 4iatllle4 water. It waa aton4 

tn plaatt. c botu ... 

2. l'lphJdp tfd.• •01ut;&s•. t40 al ot eoa. s2so4 aa 

&44 .. to 900 111 ot 4iatllle4 ater. The aolution ... coald 

•~-.. ator.ct t.a a claaa bottle. 

'· MaoO&p ad& •'aMID• · 2'1 • 0t aaoot'ble &014 -. 

4iaao1Ye4 ill 500 a1 ot dlatllltd •ter. tb• aoluticm •• 

atoftd in I'OOia t•pezoatun not aon thaD cme week. 

4• Pottaaet.y MS&I9!! tadaptta 0.)4 c ot pobuta 

antt.acm, tanuate vaa ctt.uolftd 111 250 a1 ot •tar. It •• 

atond lc a plu~c -.ottle. 

5. Sid £MuMI tOO a1 ot aaaodaa aol,rb4ate, 250 a1 ot 

alplml'le aotct, tOO 111 ot aacoa1o a014, aa4 50 Ill ot potaaalua 

tariarat•• ••" dlu4 tocether. It •• not atoftd •o" thea 

4 hou.ra. 

40 .-1 ot Jd.Ulpore ft.lterell •tel' .. tate ill a 50 a1 

sra4uate4 tlaek. 8 aJ. of ld.xecl nacet -. a44e4 to t.t; an4 

411utt« to to 111. .After tS ldaatea, a blue oolou •• toNI4, 

won ottiot&l 4eui v na aeaftn4 at 885 •• •• ltluk •• 

n,.ate4 aa abwe vlth d1atl1led •tar lnateact of lake •tezo. 

ldtD'DIMD fi.JU!UDD &a •• 1W Bttl.e. 

Salild._. ot the lake •• 4etentn.t .,. the apeolfto con-

4uet1wt.tr ot lab •t•• aeuaz-.. b7 a ooa4u.U'fltr tad.ctae. 



cel&tsU.a J!( Mab 
Lall:e vatu .., oolleote4 1D 200 al. P017~.u 

bottl.ee lln•ect t!tdoe by the lake •ter, the ccm4uct11"l t7 · 

of tlld.6 wu to •• 4eteftl1u4. 

tncema 
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fbe QCJclft.o con4uot1Yit7 ot etaatar4 ... w.t•r .. 

d•t..a.Dt4 bJ' the oOIIdueti vi ty bl'i4se ta allao. Dl• apeoltlo 

o0114uotanM of lab •tel' wac alM aeaar.t ~7 the abOYe 

Cot14uoUYi V blf.dp. !hers UUJ7 ftft OOIIY6H~ la toru ot 

..UDI tr u " ot eta!ltart •• ater., !ho noftlaJ. Ulll'li tJ ot 

ataadan •• ••• t.e '~' 

Dle tuoetas• ot a.UAI.t' of •• wtea- oa1ftkte4 f'u 

lake ater •• ._,.el'to4 to a ot aalt pnaw.at P81' 11 '" ot lake 

nt• (ca-/Utn tnote4 aa J'.). 

Rst~m•'!Jm..rt..tres• Jti!!WI &Bl•trs elg 

ihe tn.oe elenDte ZD. ca. awl re nrc dttDm\ucl bl' 

atCIId.o •••orpU.oa op.cb"ophotoaetzte. 

IMSI so11toSf.D 
t'he ate~ flaiiPle ne aoJ.leotect ia 500 Ill pol7tbeleae 

ltotUoa from cilfferat pan• of the J.aU. t Ill or coaoutnte4 

Baso4 •• atd.d to nter ill oJ"der to oh.ck the adaoi'Jtt.OD o~ 

taoe aetale ,,. ~•lee oonWu•• 
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Bach aaaPl• wu filtered Jt:r 141.U.poh aet. !be 

lllllll.pon tiltw wu eot toa.ohe4 by ball4 ot." •taJ.lto ronepa. 

EOr the 4neslaation of _. tnoe .,....., epect.fto 

.-tho4•o wre ll'lti'Oduoe4. the atoeto abaoJ~Ptf.OD epeotrophoto­

a.ter ne auppUd with aJ.~oevlezae ~el. 

SO 111 of ••• ... pl•a ..... bUD in va.,. neat:~.~' oleaae4 

100 Ill b.Uen iW4 tbe 't'Ol'*' - ft4uo..t to ezaotJ., to a1. 

thea tb• -plea wa AM1J'H4 by ato:dc abaOQtioc apectn -

pbota.e•er. 'lhe valuea obtalaa4 wft 41vi4ed b7 5 to dotel'lllae 

the ft&1 content Dt tttace element• of lake wster aoaeu.roc! la PPJI. 

laSJ•s&ea et •iDlE R' '"''Mill kz l:i•lfll'• •RP•D!U· 

lend• 

a. aaausa e&Gaaa , ....... ot ~so4 all4 ou put ot cu so4 
.... ..... tbo~1,- oD4 -· cdldect to powder fOl'll· th- o. t 

part of aeleat.• aetal P01111ler w.a a444Nl at.z.a thorCIQtlb17 aa4 

etore4 ln abltctUe. 

,. stan4e.l'4 ~i!i! t.4 at ct abwe cGCeemtett azao4 •• 

41aaolY41d S.n tOO Ill ot ctf.ett11e4 water. ft.e ttO!'I*U. t7 of the 

aoltt •• uaet17 Betet.W.Decl b)' tt.tattq aa.snat ataad&l'4 eOIUua 

cazt.o.u.te 'llaf.DB •-1 o:raap •• ladioato:r. 
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• .. .... ....... 
a) 0.5 • t1 ll~oonaol cna- cU.aaolYeclla to a1 

ot o. t (I) lf&CII aa4 .at• upto SOO a1 vl til 4laU11 .. ••••• 

JJ) o.a5 • o1 _..,1 ret - a.uolY .. la '., a1 ot o. t (I) 

8aCII uct •• t»to ISO Ill ltJ' cllaU11tl4 •ter. 

o) t50 al ot lti'OJIOOnaol PHD aoloUoa, 50 at. of aeO,l 

nt aoJ.utt• •• lllnt toe••• aaa •ct. apto 400 .a.. atll 
altaolute aleabd. It - atoNt la a .,.._ atopNnl bottle. 

s. It!&, ••• e!JMM! 10 • ot bol"lo .... - aaso1Ye4 lD 

500 a1 of llolliea diaU11t4 ••••• ad -.ta •tto 2500 a1. to 

tide 50 al ot Ill_. SDdloatoaa •• a44e4 aat t.t .. atoftd in a 

b:roa opaque ltottt.•• 

6. 1941• bD'IIIUI oae q. ot 1a01 •• .. 4e4 alowl¥ a tb 

atim,_ to 2 U. tNa of cll.atllled. •t••• It .. &11oM to ataa4 

OYai'Dilht. It aa ftlteftel tbi'Oll&h de• .ool ..a atona in a 

tazroa bottle. 

P£99!Jlap 

o. t t ot 4d.C act powdered tlaat MtaJ"lal - wl&tlecl 

tato a 30 a1 q.Wal 1a tl&alr. A plaeh ot 4l .. aU.on aiatue 

ut 2.5 Ill ot ..... tatd BzS04 •• &44e4. !he ilaat waa thea 

kept OD a cticeatl.n heatlrac ehaaber aD4 •• Jt.•W till the 
I 

fol'thliW oe...a. Wile tba 4lceatioa- ••tl•t• aa4 aolaUoa 

hoaae olear, the tlap .. tateD oat ot the chaalla• e4 ooolect. 
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•• Uceat •• tnutei'H4 to 4t.atlllatloa uit w1 tll 

tou.r aablap. tO a1 ot .. Cil aGJ.atloa •• at&M. to tt • 

._0111.•- ••- 4laUlle4 to• tt.•• ld.aat• tato 10 llloot 

borlo acl4 ulatl•• !b• ooloul' of bol'lo act4 taae4 cnea 

4ulq ••cmt.• fJ.atUlattoa aa4 after the Uni.llatloa •• 

oc.plet•• 1 t - tttate4 .,.S.aat o.os BB2 so4, to a PlDir 

at pot.at. 

Ca101llat&oaa -' • 11, 1 I 1 "BIMRP Will tQD 
iidaht in ... 

•• B • Boaalltl' ~ a2 so4 (o.oSJ). 

wau&a '' IIQ.,.,.l, ,, alliS• 

!be 1•• .. ot Mt ... tRD no»aht• IIJOJI!lHI S!ltt 
8DI1 the Cl'HD tH1 flf ••qeat hollow ••• wa •paratect trc:. 

the plata. Cll1.._11 '"- tOO ac ot the ,...._ 1...,. .. o~ 

P••l• wn eztnetect ia tO al ot • aoetoa• an4 oentl'lfuae4, 

dth pafttila 009eJil.q the aouth ot tbe eea'll'.ttaae tube• ta osr4er 

to cheek ..,.aPOaUoa ot aoetcme. De optloal 4a&1 t7 waa aaanft«l 

talciac ._ aoetou u blaak, at 649 • ad SGS •· lb• total 

obl01'0Jib711 coat•t - attaat.t aeool'dirw to Anoa(tl) • 

.. ,.,,, 
t. a) 2S c ot -•• •oJ.Pctate - 4l•Ml•e4 ia. 150 a1 ot 

-·-· rt •• h .... to ~c aa4 ooolet. 

b) tJ6 tal ••· a2so4 •• ad4e4 to t50 Ill ot ataU1le4 atu 

ancl aa cooled., 



o) ao\b the alfwe aolutt.ou an lll&elt Olllle4, 1114• 

opto SOO 111 bl' 4t.et.\l1e4 ••••• 

a. Yo -,oo a1 of 4t8tllle4 •••• ia a '-*• t5 • ot eocti• 

lt111\1lJMte, t•S c of •*• MtlJilite, aD4 o.s • ot t-aatno-2-

Baptllol •1,..._• atd.ct •• a44 .. in •oo..toa. the total 

Yolae wu .... .,,, 500 111. 

s. Ou tft.a014 ttlat&lft o~ al U:le acd.4, pei'Chlorlo aot.4 a ad 

Mll.Jllu!o ael4 .. pepa..rt Sa the ratio ot lOa Sat .s. 

o.s s or 4Jf.e4 ancl powt-.4 pla!tt utedal _. cU.pate4 

ta t2 Ill ot Ut. aott atxto.n. the aboq 4..,.._011 .. came& 

out ill ttt••••• h•t!Ds cb•bor. When th• 41snttcm .. 

ClaJlate, the dJ.ceet .. tftllafeftecl to a 25 -.1 YOlwaetdo 

tlaft wl th tau atldzacti act wu ..ae upte ••luae '' 4w,1e 

4hUlle4 •tel*. 

2 a1 of the .Uquot •• taka oat of 25 a1 tlaek into a 

50 Ill 'f'Olumt~tdo tlaak_. It vaa dilutect" a4Uft(r 25 a1 ol •t•l'• 

·- 2 a1 ot ...... t-:t; - atld.e4 followt4 ,,. a a1 ot ..... ,.a. 
the oontat of the llaake .... ohUlecl la '" oo14 •••• aa4 a 

blue oolcnar deYaloMt OOIIpletell' after t5 ld•tea. !he ••tle 

....... upto so aJ. ,,. cellae uattllecl •t••• !be o,ttcal 

4 ... ,,. -· ...... , 660 -· 

lllr04 ....... ataa4d4 ....... ,. 



0~0 

.,,.,,,,, 
tOO .. of C17 poweNl pJ.aat •t•r.lal wu •-•• 

w1 ttl BCl a4 - ftlten4 thi'OU&b Jo. 44 lha'-tl tf.ltft' tat• 

into a 50 al tlaa'k G4 •4• upto •oJ:a•• tile ft.ul eatan 

OOiltll'lae4 t-101. 

!be ezta•ta .... tba ...-..a Ia •• t1au ~t~otoaet•• 

tor E aa4 ca ..-.n ataalaN olattt.aa ooatdld.DI eaotll' the 

_. •-• ot tq4nthlodo aoi4. 

PdtJilM» P ". MDt.dU Mat•pt f# •Ralt''''• 
K&P!al• - 4etel'a'Lae4 f.a plant ,. .. , oo11odaetltca1q 

ualaw .. so4 •• ••.a•• ...,...n. 

l!lltp!t 

'Ual'• IMIIISI too • ot •*• aoetat• aa4 30 Ill ot aedio 

aol4 wn &adl'f' .. t.a c1laU11.a •••• ad _., 1apto t Utft• 

Jtdt•St !'!IIIII to c ot .uu hJ'd...,_ .. ..._,,, to • ot 

aad.tol, 2.1 a 116 Qt.ft.llae t.I.Jbate wn a ... 1n4 Ia t Utn 

.,., .. 
SOMa hd£"''11 tiO • ot pan eocU.ua h"'I'U14e ,.lJ.et• ware 

4lno1Ye4 in t Utn ot diaUlW water • 

•• ....,, o.ag • at tbiaaol ,-!llow -· tU.ao1ft4 lll t u '" 
ot 41.ttl1114 wt• a4 2 4_,. ot ao4l• ~4• aa a44!4 to 

tt u4 ftlteNI after 24 baaJi!, 



' Rlt eo&xtRI 600111 of a-butFl aloabo\ .. Iliad. 

w.lth 400 al ot _..,. &loohol. 

IIO'"M I*S IPMSI 4.054 c ot pan 111804.1820 -

4iaaolYe4 Sa one Uta ot llorau•a ...... ,. 

"PP"• ISMild elpUa• 50 a1 of atoo1E aoluttoa .. 

4lluttN1 to •• U tft 'Ill til Jltnt&aD' a I'Upllt. 

1!1 M'A •mat One ta a<d4 lllztuN ot ld. trio aol4, 

pei'Cblol'lo aol4 an4 alpbut.o aold - PJ'QIIftd t.a the :ntt.o 

ot 20•'•'·'· 

o.s cot 41ie4 an4 powllem plaat uteaal- 4ileate4 

in t2 Ill ot td. ao.t.4 ld.ztun. .&tt.tt th• ooaJl•Uoa ot Upattoa, 

the ti .. at - tJ~aafel'ftCl to a 15 a1 Yolaaetdo nan 111. th tORr 

......... , &1l4 1IQ MAe upto Yoluae bF doOle ftaUllel •ter. 

All ollqaot ot tl Ill •• takea an4 5 111 ot tutuate 

naaut 5 Ill ot 41'• ftapat a4 20 .,_ ot •oU• b.rdrod4a "" 

a4ctect to 1 t aco•at.••~ vJ. til .uau. .a4 lett -.r ldeht• 50 Ill 

of «re solYad •• IM!4..t to t t at. zecl thoi'OQ&tlJ.7 aa4 Jtaa•• .., .. 
I'&Ucm •• all.owel to taka plaoe. After ~ ll&•te•• tile uppe• 

lapl" aa 4aoaatl4 ott to a o-.t.oal tlaak oeatat.atq o.! a1 ot 

aeetone. It - ooa:pafttl atb oolo'o• ot atauuta wltbta 

~ ·-···· 
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" n'IP' •••diu 
0.5 • ot plaat atel'ial •• Uceatd b. bJ' tl'1 aoi4 

ld.duft ot I ao,tiOl04aBtJ04 • 20a,tta5• Alt•r th• oaapl.Un 

ot u-uoa, •• ... ,.., .. traaaternt to a 25 a1 Yoluutzt.o 

flult wlttl tou ... ..,. uct .. ..ae upto ••1•• ''double 

4l•tl11el .. , ..... tilt ..... 

.. &a4 h •• eetend.lll4 ..,,. ato.s.o •'•w1tt1oa .,.,,,... 

pllot.n.r fiO!l tbe .-on extaet, aupp1.J1=s al~cetJ'l ... 

~el. 

MIP&&II of ftiiP Yater ... coUeottMI trta •rtace and 4nf.ftl4 

4epth by a •••• -.flU U4 Upt aD4 48ft IOD bottl• Wft 

ftlle4 la, taldUI' •• that ao atr bftbl• rea!aet t.uid.e tbe 

bottlu. One bltt&J. bottle (D) ot water - &lao oollMtecl. 

Jaa t.ot•l• wen pat.at.ct blaolt &rltl a1ao wn OOhnd 11t 

aludlda tolla. t!le .. J.t.pt eat 4-* bOttle• nn baace&l t.a 

tM lake la 4QU.oate at ct..S.nt .. ,.. ,,. a tbfttt4• !be depth 

Pftftl• ot t•acbt.UYI.t7 aa atual .. , 'llbea tu CffPtb ot the lab 

- 1 •tre or .... fte bottlu WN l1b.alaatt4 t•• f houa 

•act •os•tt••• ' ...... Uter th• OQH~&n pmoct. o17aea -
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la.Uatell' ft.zed b. both llsbt bcntl• (LI) an4 4a1k 

bottle• (Di) b7 the IIDS04 eel alkalf.M J:I u 4eaol'llte4 tor 

oqpa &alJ'IIle. 

Oqgea of &a. t.at. tial BOD bottle (II) ftllel 4u.ft.q 

... ple colleott.on 1JU aleo ttzect 'tlhlle haDCllll the lilht an4 

4aa bottl• 1a tb l.&ke!ll !he pnolpltat• •" tU.aao1Ye4 la 

2.5 Ill ot coJh Bel QD4. th• t1 tated aaat.cat o.ot (11) •odtua 

thloalphate solution •• cteacrtbed before fo~> ovse au.l7d• (56). 

C•l&l•Stoas~ 

Oro•• llbotcqnitletd.e • fttntion Yalue of ll&bt bottle (LI) -

titration value ot d.al'k bottle (DB). 

11at ~oto&JDthut• • fttratton ftlu• ot 1i!bt 'ltottle (LB) -

fttnt.lon Yalue of l!l!ttal bottle (II). 

CO.urd.V rea~qtloa • ftt:raUcm Yaltte ot tnitlal bott.le (II) -

ft:tatt.oa nlue ot 4al'k bottle (DB). 

ac0/1t.t.n/htl4• • ~~.-''oa. ..-~lue z aonaallt! ot h 2s1o'2 z 1000 s e 
Ill of aoluUon tate tor tltratloa a .aJl z 4urat.ioa 

~ 
ot upoare lD htllln. 

acOa/•' /bfltlr • ..0/11 tn/bODr z tOOO. 

Aaauld.DC tbat J,tlotoQ'Jlthetlc quotient. to be Uld.tJ' tor JlbJ'topl&llktou, 

~/,;/h04r • o.,.,, z acOzl•'/hOAJr (54) • 



tb.e ..... ., uop ot taa• •P"ln of a(U&tlo •ero­
Jihytes: ualopld.lt ffDl•• ldaoat• '"''MW• IHMI&Sa 
"'"" &ll4 i.Da&uat .... 4etel'ld.Mit ,, ati'Mthl •• pJ.aata. 

"'-.. plaau ..,. uproow, fi'GI1 o.n a2 •t 1n4 area •aaawl 

~,. .. 11004tll ,...._., epe~tteallf 4eat.aut to• lt. a ... planta 

•n ....... the J.alce ...... ad ·- 4rl.cl au • .,. ..Scht -

talta. the.. •••natlou wn .-4e at ctttfeftllt ,.,... ot the 

lake M4 tna _.place 11Ye nplloatn •• take. In a tn 

ae1ecte4 plaqa ot •• l.abt saQ.U.:te •• n;.ated atte• •• 

aoath, to •tuar tile ptOWth rate of t:1r0 ape4!loa. !be bioaala 

.. eQreaae4 .. pu 417 weifl.tt/a2 ot laat ana. 

lhtl• acv!q iA a aotol' boat u eou:at17 boat f.a the J.U:e, 

the boats DYe dtOJ~4 at thea 4aaln4 apota Ill •• lab &ll4 

anehon4 to PN'f'Ut tl'!ftt.as. tb• ••1!18 1IIQ'a taka b7 tbe Jb...,toa 

Coa-pua and the JMltt.cm• ... plo"ecl oa t!a• aap ot tbft l.U • .a.t 

sou a.-leoted p1aOM ctepadlaa ••• tile 4ettl. looall.tJ' alld 

aoo•dbf.llt7 t• t1'ae plaoe, ataUOD aual:ten wn 4eaotect. hOII 

theM aeleotecl apota, pr0d.u.ot1Yf.t7 • ...,... .. aJJd oll-.loal ~-· 
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JJ!Dt Ql PRlJ!ARJ 'BOlJIQUOI IN 'EBB (4§ CHI114t 

!be prt.aai'J' p10cluot1 on of the lake •• atu41e4 

at 41fteret pana ot the late b,- haacllllf Ucht &D4 4al'lr 

bottlea ta the Sabfaa d•or1be4 in the chapter ot •teJ'lala 
'--

anc! aethoa-;l Da.e to meftl llmltaUou, prlur,r pi"Oclucttcm 
. --' 

la all parts of the lab coolcl aot be atuc!i.t. the oa.ter 

chaDDel, b;ecaual Ol f. ta lOW c!epth ill tbe IIOI'ltb Of June, COQ14 

not be ftl't'87e4 at all due to 1 ta lacceaal'biU '' t:roa the 

ealD bocl7 of the lake. !he atuc!J of titfeftat k&Dc! ot c!epth 

profile for pr:Laa17 pMClucttoa •• dcae la a few aeleotect aile! 

e•Slr aoo•alble Ill tea. fl'taaf'l' poc!uotf.oa atucU.u la tbe 

aonhen palt ot •• late llben the c!•pth .. 1 ... thaa t .. , ... 

-could aot be 40!1e at .-611&1Q' placea. £i'.aa ooDf1De4 to a 
"--~-. - ' 

few placea, eaallltJ acoeaalble bF a couattr boat. 

2ro•• p4 pet ptagtpgptl\t!l! ••ariA at Attmu !S•''sma 
If She l!g •S tl11 prfaata Orou photoqathellla, ut pboto-

IIJ'Dthuh anc! co.ulllt7 Nap1ratioa, ezpne..a •• 'JllfJ/1/b.OJ.r are 

ciYID lD fa'bl~t• A COIIpai'J.IIOD of the data shOW that Det &D4 

81'011 pbotoeptheda wae lowet 111 the ld.441e part of the lake 
I. ' 

' .• 

(atatlOft Boa. t?-,3). The eaae nre .bit ht-er 1D the aauthen 

part ot the lake ( eto.UOD lfoa. t-16) and high eat lD the aol'them 

part ot the lake (atatlcm Boa. 34-»). Proa etation Boa. t-'' 
the coDUDl t)' reQlatlon invar1ab17 equallea the net photo-



apthe~•· !he -• •• apprec1ablr lowr thall cat 

photoaJDtheda ia the oorihern pan ot tb• Jake (nation 

aoa. !54-:S)(~=··J·;L). 

ca»breusa ot th! attho4. tqr lh4l· 0( tuth protile ot 

U~6 

net phgtogpth•d! ia tht !Mtl three •'• (d ezperlm~ata 

were dODe to oall1u:ate the aetho4 tor atu~ ot depth protlle. 

!wo coBYe:ld.ent ataUona .. ., ohoaea tor •oh calibration 

atu47 ( Table-2) • 

In the tint Mt ot ezperlacta, the aaplea •re 

co11eote4 ln lf.sbt aDd dal'k bottle• froa dittaJ'ent cleptha (l.e. 

aul'faoe, oae aetn act oae and. halt Htrea) ,,. a •tel"-aapler 

aD4 wen llaqe4 at aorreapon41aa depth. 

111 the aeoon4 aet of ezpedacta, ... plea "~'' oolleotect 

fl'oa cUttennt c1eptha anct wn htlllsect at the artaoe of the 

lake. 

ln the thil'd eet ot ezperl•eata, the ltsbt and 4alk 

bottl• wn tt.llecl 'Ill th au:rtace ater anc! ua..a at different 

cteptU. 

Aa ahoa 111 ta'bl...,_, the net and poaa pr1•17 production 

u4 co.UDl ty r .. plattoa ntea wre -• ln water e&llplea 

collected bOll clltferttnt 4eptba aDd h&DP4 at the 11u!faoe (aeoDD4 

aet ot upel'la•t•). BoWftr, when tbeF nre haqe4 at 4 eptbll 

fi'OII wblah the.v nn oolleotect, the net &114 erose prlaai'J' photo­

~heala .,., redaoect lbereae the reapl~atton rate reaaine4 
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the aaae (tlrat .. , ot experlmeDta). The aaaplea collected 

fl"Oa ttre mrtace an4 hanse4 at clltterent deptha (third •t 

ot ezpert.aenta) emtbt ted the eame rate ot }ilotoaptheeta and 

naptratt em aa those ot the aaaplea collected at clltterent 

depths ud haq!cl at COft'eaponding cleptha._ 

!he above obaeft'atioDa ehonct that the 41atl'ibuttoD 

ot plankton• thraush the Yel'ttoal ccluu was unttozoa AD4 the 

ncluce4 rate ot photoaptheata at 41tterent depths •• due to 

llllitaUon ot UsJ:lt lnteuift7• HoWYer the respiration rate re­

a.in.S alaoat conatant, at all deptha aeaaured. 

Therefore, fOI' tuzothel' ezper.laenta on photosntheaia, 

the 11&ht and dark bottles ware tilled in with aurtace watezo and 

hanged. at dltterent cleptha to etud7 the 11111 tatlou ot net photo­

aptheaia b7 llah t inteul t7. 

studz ot 4fpth arofilt 0( ptt pboSO!Yn'bt!l,. a .. ed on con­

olualODa drawn tna the abcwe ezpel'ia!Dta, t'a,l'ther ezpe1'i11enta 

oa depth profile ot net photosJDtheda nre conducted. ).rJ' hupq 

the bottl• ttl led 111 th Martaoe water, haDCed at 41fterent 

deptha. !he reamlta ot atucll' of depth profile of net »botoaJB­

theala haa b•n tabulat!4 in l&'ltle-,. Dle net pbotoa,-athtela 

deoreaaed w1 th lnoreuecl depth. At one metre depth, the photo­

aptheala cleoreaae4 b,- aon than half • and at t. 5 metre depth 

at aoae places pbotoa711thea1e still OCNld lh• obael"t'e4 at a auch 
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rectuoe4 ate u4 aoae other plaou lt 001114 raot 'be o'baewect 

at all. the total net photoqratheata of the Oil! ~M~Qaft utre 

ot ater coluu •• hi&'bnt at the aorthem pan ot the lake. 

!he lo ... t aet Jboto.,ntheala •• noone4 at the 111441• pan 

u4 biaheat a t the llOrlhei'D part ot the lake. 

Caln&•U9Jl ot tota1 •t l!hASSJ!mtheeta ot tb• lakta Calc.ala-

tiona ot total aet Slllotoaptheala ot tbe laka per dq aiLCl •••nee 

pltaa1'7 pi"'4uotte /a2/4&7 4ulf.ac t!ae aODth of JUne 1911. haYe 

'been aa4e ta fable-4. It indioatea that tofal net Jtsotoaptheeta 

ot the 1ake/4q ... 1686?5 X.gC/4&7 aa4 aYeale net pl'laa17 pm­

duoH.oa bt pbTt;oplallktou ot the lake wae 1.t4 IC/a2/ctar. It 

te to be ~aotect that the oalcnalattona of the area of the lake 

ezclu4e4 the cater cb&llllel aad other lballow parta ot the lake• 

men procluottdtJ' OOltld not be aeaaurecl. " 
// 

IIDJD AM uwzs qoucgu.wu '' piifBUD. P4Rts or p1 Lp 

I!BASJQP Af WWCfle 

litrlte aal ld.trate oonoentn.Uona aea•rect ln 4ltteretat 
... 

pana ot 1be lake ... fd.Yea la. fabl ... 5. '!'he 802 concentration 

.. relatt.Yel)- ht.e:her ta the aorthen pan ot the lake I"&Dilna 

tzooa 18 usB/Utre to 36 ucW/Utre (atatloa loa. 3t-~). It •• 

nlatlftlJ lo .. r la the aouthen part ot tbe lake ftDCIDff troa 

t2 Q81r/11t:n to 20 uctlf/lttn (atatlon Boa. t•t6). Bltrite lwel 

waa below the nald.tt.Yit7 llmlt ot tl'le deteotlon of the prooecblre 

followed, t.D the 111441• part ot the lake ( •taU Oil Boa. 17-,0), 

and at aoa.th ot the lake nea• Aakalmda. 



!be aitrate ccmoeatnUoa •• alwap hiper thaa 

that of D1 til te. !be •o; •• h:lpeat la the nonhem pan 
of the lake ftlld.D8 fl'Oia 89 ql/lttre to 245 ql/litre (atattOD 

loa. }1-:S). 'l'he ad.trate •• relattYd 7 low»- lD the eaathel'll 

paJ't ot the lalce ftll.liDC fi'OJI 58 uaB/U.tn to St ufll/lltn 
- . 

( etaU oa loa. 1-t6) • It •• loweat ln the 1d.441e ot tho lalr:e 

where t..ta ccm:catratt 011 raacect froa 8 uctf/U tft to 20 uca/11 t• 

( atation loa. 19•Jo) • ao; oonoatn.Uon near lake aoath ·aa 

alao low 1. e. 12 o&SI/U tft. 

IIORq,WC SOWBLB QOUIIORJlS COUW QE '15 Ltll DUB• 

!he leYel ot eoluble laoraald.c pboaphate 111 alaoat all 

pane ot tbe lak• ( 'tlbere pboapboJUa content .u aeanre4 ) •• 

toua4 to be ,e,oaa the 11111 t ot detecttcm by the aetho4ol087 

followed.. Other aethocla wbioh WN aora aendtlYe tor detection 

of l'tloaphOJ'U8 00'114 11M be followed.t 4Ue to the DOMY&llabllltJ' 

ot req1d.n4 tnatnmenta. 

SALIJ!JtX gr LAP !ADI· 

sa11Dlt7 or the lake aeatmncl ln au.ne t9T?la st•en la 

'lable-6 and PlBGn .3 • 

A 4eta11e4 at'247 of •ltld. t7 ot eurtaoe aaaplea meaaare4, 

J'eYea1e4 that the eallld.'7 - ht.gbeat ill the ld.4dle Of the laket 

u4 1 t further lnoreue4 towuda tho 011ter ohaDDel oOJmectln• 

the lake with the Ja.1 ot Bepl. Blnoe entrance ana Deu 

llapntU.lrh to the aute ohamle1 •• ••r7 lhallow. 4ul'lns the p•lo4 
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ot mnq the moto• boat oou14. aot mer l t u4 therefore 

the aallD1t7 of tbo ohaanel cou14 aot be •--~•· BoWYer, 

the a011th ot the lake at .lnkalmcta on14 be approached by 

1BD4 1"0Gte u4 aallld. t7 at the ••th •• alaon equtYalent 

to .. ater. !he lo•n aall.a& t7 •• noom..t troa eatnae 

north em pari ot tile late, where the n. Yen rMr• anct Bhaqan 

bri.DS ater into the late. 

~· loweat Ballrd.t,' nool'4e4 ln the DOI'then pa:rt ot 

the lake 1"&11884 frc.& tO.~ to tt ... (ataUOD loa. 34-38). 

!be blsher nltld. ty noorde4 la the aouthen pal't ~~ the lake 

raDBect fro~~ t6,S. to 16.&1t. (atatton Ru. t.t6). \be hlpeat 

aallat tJ' waa f0Wl4 to be ln the al4dlo part ot th• lab l'&Diinc 

fi'Oa t7.6~ to 2~ (atatlon loa. ,.,_,,). 'lbe aalllliV at 

ANlrakuc1&, the lake aoutb wae '"'-· 

OXXQ§I COIIDU 9l LAD l'lfi&a 

!he o_,caa cODCentratloaa at dlftereat etatlona ot the 

lake ctete1'1d.ne4 froa aurtaoe water naplu, ar. ,SYell la fabl••J 

The eolublllt.r 14 os:rsea le atteotect b7 the eallDlt,. Blgber 

tbe ..UD1t7, lo-..r the aolubt.llt7• 

A ooapariaoa ot oqgea concetatt.on at 4lfterent atatlou 

ot the lake ehon4 that the 1Di4ctle pan (atatlon Noe. t7-~), 



oqaen oonoentrattoa. !he a011thern part ot the lake 

(atatton loa. t-16) vus.ltgbtlr hlsber ta oqpa tban the 

lli44le pal't. Dl.eaolYed OSJsen oOiloentattoa •• toaD4 to 
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be hlah•t 1a the nol'them pari ot the lake.( etatlon Roe. ,,_,). 

JMCB BleBIJEIT cqmgs or LAO JA!ER JI!IASlJliD AI· SJIBlAC!s 

0D.17 a tn tnoe' elneDta (Pe, Zll aDd Cu) haYe bHn 

•••1'84 tna 111l'fan eaaplea of lake water • 

. l£21 oopoatgtlp at 41Uemt ""' ot tht 1M" 11'011 oon­

oeatnttoa ... .u..a b7 ataato abaor,ptlon epeotrophotoaeter 

ruaecl trGII 0.12 to 0.,2 PPM and ta st•n ia Table-B. Iron 

oonoentratlon waa found ~tte Yartable at different atattona. 

ROVtfYer, a htaher iron concentration._. recorded tr011 Kalupan, 

Balugacm, Balaban, mouth ot the nver »qa aDd isHDcl coaplez 

ot SaDatwta, Badtmcta an4 Saaal locate4 at the aouthern part ot 

the lake. 

pao ocmS•pt or tht lake "'''' !he oonoeatntlon of ADO 

nool'de4 at different parte of the lake an tabulatecl ln 

fd:le-9. Zlno ooDCentl"'ltlcm ••• toUDcl to be biper near llabha 

area Of the lake aad nlatlYely lOftl' D .. l' blupaa 1'!8'lOD• 'l'he 

lowat oonoen tration na nond.ed troe the ld.441e pan ot the 

lake. '!he .tnt•• aD4 •••• sine conceatratt.on 4etel'ld.ne4 

tr• lake water •• Oe025 an4 O. t9 PPJI I'!Qeott.•e17• 

s ( 
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Copper ooncentraUon ln Sll! lake pteg CoDoeatatloa 

ot copper aeanft4 at cllfteftllt parte ot the lake are llYn 

lD '.fable-to. th• OOJtper oonoentntUoa •• tOIUld to be uld.ton 

at dlttenDt pana ot the lake. Rl-"e•t ooncntratlon ot 

copper •• ••col'Cie4 fi'Ga atntohea ot B&luaaon ud lalabu. 

!he dnlaaa and aauaa copper content 4etel'ld.ne4 tHe lake 

water ae 0.02 PPa u4 0.04 PPII napeotlftlJ• . 

'ptpSfl Rl!tll& •• t£ Ail'l'ibtioa. et wtrttpte pel 4i aao1Jet 

OV«<IU !he 4laeo1n4 oqau, rd.trlte &ll4 Dltate contenta 

weN aeaauNtt lD aaaplea oolleoted fna aurtaee and troa one 

•tn and t. 5 ·aetn 4eptha at three eaa117 aoaeulble nleote4 

plaoea of the lue. The d.latl'lbutioa of the above aoluble wter 

CPIIfOD.nta .. f01UI4 to be alaoat UDlfOI'Il lD a ••zotloal •tar 

oolUIID ( !able-H)•. tbla 1D4loatect a thoi'OIIp •el"Ucal lddq 

of wter. 

!be groaa J,lboto1J711theala of the lab baa b•n correlated 

wl tb the matl'ient atatua, ealild. t7 leYel ana oth • trace eleaent 

content• ot lake ftter (fallle-12). the proctuot1rtt7 la poaitlvel7 

conelate4 dth ft1ti'C)8en content ot lake •ter (oonelatlon oo­

efflolent • ..0.9602) • It la alao poaltiYe~ oorrelatect vt.tb 

li'OD coateDt of lake •te~col'ftlatlon coefflolent • .0.64,,). 

It ta ceaati Ye17 ool"ftllatect w1 th aaltni v l•el of lake water 

(oonelation ooettlolet • -0.8566). Proctuotlvf.t7 hae not been 



etcntti cantil' OOI'ftlated. w1 th at no and coppe:r eonoen­

tnUona of lake ator. 

PRDARJ PJmWQXIQIII IACB9!Uf§§ Ol '311 LADe 

staa4lq oJ'Op upreaae4 •• aaa 4Jf wlcht/m2 of 
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land ana ot thi'M uctoapenat.c apeot.e• i.e. PtSemocttoa 

JJtUlptua. BtlUhlla er•tl and Qregttu Jam &M ODe 

apectea of reel alga gracllarJ.t waa aeUUJ'ed. la the aonth ot 

J'uu t9TI. at d.lftennt •etl.J' aooeaalble pal'ta ot the lake. 

the red. alaa ittdl!dt •• foull4 attached to the 111batratua 

ot rock aurtcce. 'i'ho plaou froa vh:lch the raacroph7tea are 

collected. haYe beon allocated the lltatua ot mbetaUou u 

tboe lD Table-1' ana Jtg. ;2. • AIIODB the ucrophJ'te• the reed 

a1MIIp DJ!Idtu noctuoH the htahftt uourat ranstns trot~ eso a 
ct17 niatJt/a2 1an4 area to t44o g ctZ'J' wetP,t/e2 or 1an4 ana. 

Pg1MOQS21 cue second tn the pro&.toUon l~et eoae pl'lui'J' 

pro4uottoa ranged fro~~ 540-?50 a 41'7 wtpt/a2 ot lucl ana. 

!be thll'd •orophyt-. a N4 alp produced ''2-480 a 417 we1&ht/a2• 

!be tou:r1:h aaoropbJ'te Btl9Pbila u•h had the pro4uoU 011 oapaot t7 

rar.ctna troa 80 to t96 g 417 welf,ht/a2 ot lan4 a:r.. 

Jat crop croJSh rat• o( •sgropbJttaa »me to 4lfttcaltlea in 

HaJ' ACOIBB to p&Ji8 of the lab wheN PJl£111i!M Uti QgoJ.lt£1.1 

•""·" 0Dl7 the powth rate ot ptlophllf all4 fotaoc•tsm OOQ14 

be uanre4. fh• obael't'ationa "" take cturt.ac the ••tb ot 



.rune t9'P1. fi'Oil dltfenat parta ot the lake in five 

ftpltoataa ao.4 aYenp tie'~ ... nn oalculatet. !be ut 

-produotton dud.oc oae aoath waa 411'14ed bJ' tht.rt,. to sl•• 
pl'laU7 pro4uottrm/a2/4q. All d.YeD la tab1e-t4, ll•lsmJ!llt 

mta W the aet PJS•r, productlOD ate ot o. 556 s 417 

vllf.pt/a2/4a7• nenaa £91Ueata had the proctuotlon :rate ot 

a.o, a ctr.r wt.pt/a~4.,..· 

Chlgrol!);dJ. 99!!1Jii S( !SN!Slo &DQOIJ!fEMI !be chloftllth7ll 

content• ot thrae aquatic an.S,oapena are slYen lD 1Tabla-t5. 

!he vut.atf.on ln OhloJlop\l711 oontcta ••ODS VIa aqaatt.o aaato­

ape,.. •• 2~ or 1Ha. 'l'be ob.lonl1b711 coatet of the ....... , 

bed ... , DPII'it• •• obta1ae4 fltta the cna pMla ot the 

eiaerslnc deeda. Bla ollloi'OphJ'll ooatmt of other two pl&llta •• 

4ete1'11lne4 f:roa the 1.-... 

JlltEAUJ.RIDSIII ot •ato*ttua lable-t6 nooJ'da the Dltrocn 

ooatent ot fOil• aaeropb,-t... the Dlti'OPfl ocmtaut na lov•t 

( t ·5") ln fJU!CiiiU• the ••r••rtt plaDt aD4 hlpeat ( t ·95!') lrt 

foSM9U'9D• the atbaqe4 one. 

Pht•I&!Df oontst pf 8$tr=p!fpt!1 !h. phoaphoma OO!ltnt d 

the aaorophrtea &1'8 st••n ta ~able-t7. !he 'f'&l'laUOD t.n pboapboma 

eozttnt wu ttd. te lllCDttlout 'lbtch ranpd trOll 0.06" for 

PhD&BS•e to o.2,P tor Balta&&•. 



recol'ded in !able-18. !he Tarlation in the n.tio waa 

aore than three told, the lowest beiDa 7.2 and highest 

beiac s.o. 

Potaeaiua• calcip and aapeslua content ot aquatic 

aecrophzte•• Potaaaiua content ot aquatic •naioape~• ranged 

troa 0.4- to 2.4-· BoveYer, the eubaerged nd alga Gracilaria 

vas han DC a Teq high potaasiua content ( 12.~. 

Calcf.u content ot aquatic aacroph,.tea ranced troa 

0.15- to o.,,c.. 

kpeaiua content ot aquatic anctoapena r&Dged troa 

0.1- to 1.37~ Whereaa Gracilarta po•s•aaed a low Ks oontent (0.51~). 

!he CaaKg ratio ftD.Bed troa 0.140 to 0.491 ('l'able-19}. 

Iron and a&D«aneoe content ot aquatic mac£0phz1••• !he range 

ot iron content cd aquatic aaorophJ't•• was troa o.o,_ to 0.74~ 

11herea• that ot Jtn was troa 0,013~ to 0.10~. !he lhlafe ratio 

ot plants nnged troa 0.028 to 0.433 ( !able-20). 



table- 1 

Itt yt em•• photo!QS\ttla p4 oanat.g n•R&att.oa !f 
•lrfMI •••mi!Jdmte emu •••1'14 at clllfti!Bt pam 
o( tht 1ap1 

station let photo- Grou photo C08ftlllt7 
l'lo. IJDth•ll .,atheld.e Maplratla 

(ptc/1/br) (JlaC/1/hr) (,,c/1/b•) 

'· 50 100 50 
2. 45 90 45 

•• 40 eo 40 

'· 45 • 45 

'· 40 eo 40 
to. 45 .90 45 
t5. 35 ?0 '' ,., . 20 40 20 

19. 20 40 20 

22. 15 ~ ,, 
2,. to 20 to 
24. 20 40 20 

28. 25 50 25 
ag. 20 40 20 

''· 40 80 40 ,,. 
'' 70 '' St. ,.., 5'14 221 

''· 'to 510 200 

"· 298 498 200 

"'· 520 ,,., . 2t0 

38. :540 560 220 

0 56 S( 
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,..,,_a 
J!IDth uot&J.I !t a•m• "' dU!SO&Yil!JIII'I IDsl IIIIIP!AII li 
A&G!I'!B! 1!2•J'le!dll. 11Ml~tou1 

staUoa Vater Deaoii.ptloa Depth Depth Bet Groaa c ... ,, 
lo. depth ot the ea- trca at photo- photo- naplat:loa · at the perlaeat wblah .. ,. 

qathada.apthelli•• ••••• aaap1ea eup1ea (~ce/~r)(pcC/~r)(psC/~r) (Htn) weaco-wa 

( t) (2) (') 
llecte4 h(;fe4 

(4) (5 (6) (?) (8) 

t. '·' Saaplea co1le- ••- SU!I- 50 tOO 50 
cte4 tr• u ... faea face 
ttereat dept!Ut 
and haaae4 at 
cornapOIIdiq 
clepth. (B•»•d-
·aat aet up.t) 

t. 1.5 -40• t •• t •• 20 70 50 

'· '·' -do- '·' .. t.5 •• 10 60 50 

2. '·' -do- Sltl'taoe &artaoe 45 90 45 
2. '·' -clo- 1 •• ' .. 15 '\ 60 45 
2. '·' -do- '·' .. '·' .. 5 50 45 

'· '·' Baaplea COlle- Bu.- S\lr- 50 100 50 
ote4 troa 41- , ... faoe 
tt erent 4aptha 
and huca4 at: 
aul'tace.(Bz»elt• 
.. at aat 1lP•2) 

'· '·' -do- t •• -4o- 50 too / so 

'· '·' -«o- '·' .. -do- 50 100 50 

2. '·' -do- Slal'faoe -do- 45 90 45 
2. 1.5 -c!o- ' .. -do- 45 90 . 45 

2. '·' -cto- '·' .. -4o- 45 go 45 
1. '·' S&aplea colla- sur- Sa.r- 50 100 50 

ote4 t'roa the face face 
artaoe u4 
haJacecl at 4tffa-
reat 4epttt.. 

t. '·' 
( Exp • aet ap.5) -do- ' ... 20 10 50 -do· 

'· '·' -4o- -do- '·' .. 10 60 50 
2. '.s. -do- -do- Surface 45 90 45 
2. '·' -cto- -clo- t •• ,, 60 45 

'2. 1.5 -4o- -40- t.5 •• 5 50 45 
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III!Sh £r.tAI1 Sd: ld DIIIIIIIIWI IS A&O:arent adl d 1!1 IMia 

atauoa Depth at .... pbo- Bet photo .... pbo- Ret Jbo- ........ total net 
••• th• ., ... tOQDibe a.rctheala to.,.nthe t0171lthe oet pho- Jbotoera-

Uoa ... , at 1 •• •.. , de at a. toepthe theata of 
(aetre) •rt•oe a.,th. '·' .. 4eptJa. ., .. ateJ: ool-

(y.cc/1/: ) ( /1/h ~ 4eptll. •• han ... 
hr · ,..0 r. (,C/1/b.r) (v..c/1/hr) fpso/J/hr)PnduOU'I'e 

. f::IX;.> 
t. a.oo 50 20 ., 0 25.0 ,.,., 
a. 2.00 45 ,, 5 0 21.6 ,2.4 

•• 1.50 40 '' 5 - 20.0 3().0 

'· 2.25 45 tS ' 0 2t.6 ,2.4 

'· 1.00 40 '' - - 2?.5 2"1·5 
to. 2.50 50 20 to 0 26.6 ,.9 
u. ,.oo '' 

,, 5 0 te., 21.45 
ts. 2.90 " 

,, 5 0 ta., 2'1·45 
'T 

----------------~-----------------------total 254.6 ... ,,.8 
-------------~---------------------------''· 2.10 20 ' 0 0 12.5 t2.5 
19. 2.60 20 ' 0 0 12.5 12., 

22. 2.00 t5 ' 0 0 to.o to.o 
2,. 2.20 t5 5 0 0 to.o to.o 
24. t.oo 20 5 - - 12.5 .a.s 
28. 1.50 25 5 0 - 15.0 15.0 
29. 1.50 20 ' 0 - 12.5 12.5 

''· t.so 40 to 4 - ts.o 21'·0 

''· 1.50 '' to 0 - 22.5 22.5 
~ ... ._ _.._. .... _ --- ..... _. ____ ._.. ___ ~- _._ .. ._ --~ .............. ~ ...... -....... --- ,_. 

total 134.50 .. ~~. 14.95 

--~------------~-----------
~-- ........ _ ........... ~------ ...... .- ... --~ _._,..._. ,.. t.OO "' 22t - - 284.0 284.0 ,,. t.oo ,,0 t90 - - 250.0 250.0 

"· t.oo 298 t90 - - 244.0 244.0 

'Sf· t.oo ,20 200 I - - 260.0 260.0 

58· 1.00 340 2tO - - 215.0 215.0 .. ~--- ------ _. ---- .. _. -.~ .... ~ -------- ._. ~-- _. ........... ._ ... -. ... ------- .. 
,.otal ,,,,.o 
••o 262.6 



IJ'lt-' 
ct1WlaSLP ot Stlfl ld Rf!Shlota.!ltrl«c '!4 'DIID RI'.IMI7 
11'1141l!U"tU•2/4v" ezsoplyktoM .... , a.a&ldf• 
CQ~&GII»• 0£ "'am ot »• lMt go1Jcts£DI nt•r PMMJ. 
•• t»•r all&n 'N1a c ·at lctM een ''*'""U s•l4 "" ....... } 

ANa ot tht aonbtra put 
..... ot •• 111.4411 pan 
Aft& ot tbt IIOGtbeftl taft 

total ,.,. ot tilt lake 

• 1st .,. ld.loaet.,. 
• ,., •ct· kllo.t..-

• '" q. Jd.loaetna 

Wet pro«aoUYitJ' ia the auttl ... 
part/a2/hou • 262.6 .,0 

~tal DIS pNd'llotf.9ltJ' ot the 

t-otal net pzroctuottn~ of tilt 
aoribta,..... 4allq ''b-.. 
pbotopedod. 

let PI"'cketU Yi S7 ill tbt alt41t 

• 262.6 • 189000000 
• 496,1400000 .,c/h 
• 496,1.4 XcO/he· 

pari/a2/b04• • 14.95 aac 
total ut p:roc!Dot1Yit7 ot •• 
Jd.d41t ,. .. 

total ut pNdUott. Yl. '' or o. 
lllt«le pan ttal'i~tt~ '' llta.• 
photopertoct 
let 'JI"04aotiYi t7 ia tb• ..,.tlleftl 

• 14.95 z ,..6000000 
• st121ooooo aae/tt 
• 51?2.? IcC/he 

• 51?2e1 X ,, 

part/a2/h•• • ,, .a ace 
-.rotal aet pr04u.ctt Yl t7 ot tbt 

• ,,,81: ·~ • .,24800000 aa'C/h 

0 59 S"-1 

• 4'24.8 EcC/b· (ooat'4) 



mAt - f (coat' 4) 

total net pro4uetlvl ' ' ot t1d 
••tb•ftl pan 4uri»a t' h•• 
JbotopeJ'lo4 • 4'24•8 X ,, 

AYeap net pdaa~ pl'odaoUYSQ' 
ot •• 1.u • ?68675000 ce/Brtoooooo .a 

• •·•• ce/•1/,..,. 

080 /o 
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table- 5 

JrltJltl !1!4 l&tratt 92RlMI ot Sh•.llkt eter at 4&ffemt ate»p 
..... ,,. grhot -··· . 

stattOD lo. litl'ttt ll'bat• Btattoa Wo. Rltdte J:l.tfttt 
~1) (,ucl/1) (pal/1) (JIBI/1) 

t. 12.0 8t.O 21. Below the 11111 t 20.0 
of 4ettoUoa~ 

2. 18.1 Go.o· 22. -ao- e.o ,. t8.1 62.0 2,. -do- e.o 

•• 18.5 at.o 24· -4o- u.o 

'· 18.1 ,2.0 25 • -4o- 19.0 
6. t'7.5 •• o 26. -4o- 19.0 

1. t6.0 GO.o n. --- t2.0 
a. 15.0 58.0 . 28. -ao- 12.0 
g. ts.o 58·0 •• -4o- te.o 
to. ts.o to.o ,.,. -« .. 20.0 
u. ta.o 6t.O ''· te.o 95.0 
t2. 20.0 64.0 ,2. 18.0 eg.o 

''· t4.0 60.0 ''· tt.o go.o 
14. ts.o •a.o ,.. ,,.o 240.0 

''· t1.0 g.o ''· ,a.o ato.o 

''· te.o 6?.0 "· ,,.o 200.0 

''· Below tbt ll.tt12~ "· ,,.o 240.0 
or 4eteott.oa. 

ta. -do- u.o "'· ,,.o 2,.0 

t9. -cto- t2.0 »· ,,.o 240.0 
20. -do- ,,.o 40. Below the lllll t ta.o 

ot 4eteett.a • 

• 



,bblt- 6 

§AJ.lpltz 2t: lakt a;Ser at &ttenpt •kSl2P• •llf1!n4 
(£01 aqlf'agt •w1t•· 

station lo. SallattT StaUcm lo. Ballld.tJ' 
<-.> (,C.} 

t • 16.0 at. 19.0 

2. 16.0 22. 19.0 

'· t6.2 2,. 19.0 

•• t6.2 24· 22.0 

5. t6.a 25· 22.2 

6. 16.0 26. 2,.0 

1. t6.2 n. 28.0 

a. Jl.4 28. 22.2 

g. ''·· 29· 22.4 

to. t6.4 5(). 22.6 

"· t&.a ''· 19.0 

12. ''·2 J2, 19.0 

''· ''·· ''· te.o 
14. ''·' ~. tt.a 

''· t6.8 ''· "·' 
16. 16.8 ''· tt.4 

''· 1?.8 .,. 10.8 

18. ''·' ~. 10.6 
I 

• J t9. 17.8 -, . to.a 
. 20. ta.o «>· ,,.o 

1)62 



uo3 t;; 

'table _, 

a1121•14 Dr.11! &Dild I& kkt BilE• ldlliU.ll d ouaD IS 
Ill III&DlSI ~ Ill daUa aa4 &SI &Si11ftU.21111Uil .... 

station D1•olft4 S&UidtJ' ., solultlll tT ot Pei'Oabte of 
Jo. . .,. .. the et&U.OD. oqcen at oon- •tuatlOih 

••JODdiiiC ..u-
(ac0/1) ( ~ ) Di t~- •jlrc. (.,0 1 

'· ?.5 16.0 6.85 109 
2. "·' ta.o 6.85 t06 

'· '1.2 t6.2 6.85 105 

•• 7.0 t6.2 6.85 102 

'· '7.0 t6.2 6.85 102 

?. 6.9 t6.2 6.85 tOt 
a. 6.8 ,, .. &.as· 99 
to. 6.8 t6.4 6.85 99 

"· 6.6 t6.2 6.85 96 

''· . 6.8 t6.4 6.85 99 

''· 6.6 16.8 6.80 91 
t6. 6.1 t6.8 6.80 99 

''· 6.4 t't.e '·'' 95 
ta. '·' n.6 '·'' 94 

''· '·' tt.e '·'' 91 2,. 6.0 tt.o '·'' 89 
24. ?.2 u.o 6.64 108 

28. 6.8 22.2 6.64 102 
29. 6.8 22.4 6.64 102 
,1. e.o 19.0 6.?0 tt9 
~. a.a 19·0 6.'10 122 

''· e.o 16.0 6.85 UT 

"·· 9.2 u.a ?.06 130 ,, .. 9.1 11.6 1.06 t29 

"· 9.0 tt.4 ?.06 127 ,., .. 9.2 to.e 1.06 t30 

38· 9.2 to.6 1.14 129 



IUlt.- Q 

I'RI uasetpts.g 4tillllM4.tm •rt•s• f'Ula tt oumg 
ttatLPII pt tbt liMt. 

stauoe Jo. lroa OODOBtfttiOD (PPJII) 

'· o.t6 
2. o.t? ,. o.ta 

•• o.ts 
s. o.t6 

'· o.ao 
e. o.at 

to. 0.20 
u. o.tt 

''· o.,, ,,. o.t6 ,,.. o.t6 
te. o.t4 
19. o.,, 
20. o.ta 

•• o.t, 
2,. o.t, 
24. 0.20 
25. 0.20 

26. 0.20 
28. 0.20 

29· o.t9 ,, . o.t6 ,,. o.t6 ,.. o.~ 

''· o.~ 

"· 0.29 
~. o.t7 
38· o.t6 

"· o.ts 



ZlM ggoatastop fre diUtliJIS dttln! gf t1at !tJre 
•••"" ba artaM ""''' 

statloa ao. zt.ne ooaoentl'aUoa (PPW) 

'· o.tgo 
2. o.tso ,. o.t40 

•• Oe095 
s • o.ogo .,. o.ogs 
s. o.ato 

to. 0.050 
u. 0.040 

''· o.o~ 

''· o.o~ 

''· . 0.050 

t9. 0.020 
20. Oe025 
22. o.o~ 2,. o.o,, 
24· 0.0~ 

as. o.o,s 
26. 0.0,., 
28. 0.040 

29· OeOTO 

''· o.crr, ,,. o.tn 

"· o.tao ,,. o.ta 

"· o.t20 ,..,. O.OtO 

~. o.o60 
~. o.o&o 

065 



066 (6 
' . 

ataUoa ••• Coppe• OODO .. tatt.OII(PPW) 

•• 0.020 

~· o.oao 
,. o.ou 
•• o.oao 
5. o.ozs .,. 0.020 
e.' o.on 
to~ 0.025 
u. o.oao 

'' 

''· 0.021 

''· o.oao 

''· o.oas 
t9. o.oao 
20. o.o20 
22 • 0.040 
a,. .. 

o.~t 

24. o.o,, 
as. o.o~ 

26. 0.020 

28. 0.025 

29· o.oao 

''· o.ozs 

''· o.o20 
34· o.oe ,. o.o2.0 

"· o.oas 

"· 0.020 
,a. o.oas 

"· . 
o.os 
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Tattle- tt 

lll!ib 2Dr&&l 91: AIM&bt&&l at ll!r&al• Ill dlll!i!IA 
RUlli 

statloa DlaaolYd coaoeo- Coacea- Ccmc._ 
lo. aubataaee. tnttca at tation at tl'&tiOD at 

aJifaoe. 
T 

t •• 4•!~ t.5 •• depth. 

t. so; 
. c,-11> 

at.o 82.0 a,.o 

- t2.5 102 ta.s ,,.o 
c,_./1) 

o, .,_, ., .. '·' ( al/1) 

- 60.0 60.0 61.0 a. 
(;,1) 

I 

- 18.? ta.o ta.o 102 
(ual/1) 

02 
.,., 7.2 ., .1 

( q/1) 

'· •o; 62.0 60.0 6t.o 
()l8B/1) 

10-
2 18.? 18.5 te.o 

(}181/1) 

Q 

<..if> 
1.0 1.0 6.9 



068 t't6 

fall•- 12 

5UB3'tl•t.la sf Pl&llll IIIIUI&a d!J •a&&l&lla d!Dftlh 
aao. 181!11: at liB ·IWUI at Ill liD .S.It 

statt.oa 010111 liloto- ........ S&Uid.tT u •• CopPfl' I :taD 
lo. ...,ath•1• .... , .. ( "- ) (fll) (PPJr) (PPI) 

tt.oa <•o; + •«>;> . 
_____ <~~l~.:'l--(~!_>_ -------------- ~---- --
'· tOO .,.o 16.0 o.tto 0.020 o.t6 
2. 90 ?8.T t6.0 o.tso o.oao o.tT 

•• 80 ?9.1 t6.a O,OJS 0.020 o.,, 
'· 90 00.1 t6.2 0.090 0.025 o.ta .,. 80 16.0 16.2 C.095 o.oao 0.20 
to. too ,,.o ,, .. o.oso o.oas 0.20 

''· '0 T6.o te.a o.o!JO 0.020 o.t6 

''· 40 t:r.o t1.8 o.o30 0.025 o.t6 
t9. 40 t2.0 t7.B o.o20 o.oao o.t, 
22. 30 a.o t9.0 o.oso 0.020 o.t, 2,. 20 e.o tt.o o.* o.oJs o.tJ 

••• 40 tt.o 22.0 o.oJO o.o" 0.20 
ae. 50 ta.o 22.2 o.o,_, 0.025 0.20 

29· 40 to.o 22.4 O.G40 0.020 o.tt 

''· 80 tt,.o tt.o o.cno o.oa, 0.16 ,,. 10 t09.0 t6.0 0.075 o.010 o.ta ,.. 514 2?5.0 tt.2 o.t25 0.025 o.,. 

"· ''0 242.0 "·' 0.120 0.01).· o.so 

"· 498 2Jt.o tt.4 o.t20 o.oas 0·29 

"· 530 275.0 to.a 0.0\0 0.0410 o.t? 
,a. '"' lft.o to.G 0.060 o.ou o.t6 ---........................ ~ .. - ,_ _ ............ ._. ... _. ....... -.. ~ ......... --~---- ---
ConelttiGB .0.9602 -o.8666 +O ... , -o.to,., .o.u,, 
ooettict.nt ot 
la4epcm4ent 
Yll'lablea wl tb 
pro4noUY1 t7. 



lltlrl- ,, 

ISIDUY sua .it 1!1 ••IOJJbnu Mll':l£1.4 Aal&a& i.BM 112%• 
li ii&U•raS D1ldld&UI 2C 11!1 J..-t 'lH AliBI ua 1!\1 
1111 9& All ueu.abll ... 

serial lo. SPed .. SUbatation Ste41ag e!t ot 
aaoro~•· • ctq 
wef.cht/82 ). 

'· aalaiM 't tt4 
a. -cto- 'a t;,G . 

,. ... ... 
" 

l96 

•• -cto- '• too 
s. -clo-

" 
tao 

6. -clo- ~ too ,. ·-cto- ., 85 
s~ •40. As 180 

g. £datida ., 150 
to. ... o:. ~ 150 ,,. -cto- a, 100 
12. -do- •• sao 
1,. -40. a, 650 

14· -ao. a, MO 
ts. -cto- a, 6:SO 

t6. Dr•mSU e, 1440 

''· -4o- Ca 1080 

te. -do- c, 900 

t9. -clo- c4 880 

20. ... ... a, 1t20 

21. -do- c, 900 

22. IDdlldl », '~ a,. -do- »a 480 

24. -ao- », tea 
25. -cto- •• tS2 



070 

11'1211- '' 
bt• ot ~let £!!-.~~ P~lle~CD ~l two aaor,2J!J'tea l't"JP.«, the :!ft!!lth 
ot lue tm. 

Specl .. 

ijalophlla 

... o­

-cto-

100 

114 ,.,, 
114 

t!JO 

194 

lfet pr1_,.,. late ot 
pftei11otica p1'ha17 
lll eae IIODth procluotlOD 

<• cliJ .. ,.; c. 4lrl' wt/a2/«q) 

f4 

16 

20 

0.48 

o.,, 
o.'O --___ , ___ -- ________ , __________ ----------

lfotal 

"..., 
-------------------~-------------------
r 1s9 csesa s, 
..to- •a 
-do- ., 

ass 
'f)O 

842 

'ISO 

150 

100 

2.00 

'·'' 
----------------------------------------~otal 6.09 

lean 2.0, 



S.dal sr-elea ChloropbJ'll oODtnt 
lo. (pa• o'bl·/• tn4 .e.) 

'· BalgphlJA 611 

2. l.ttaeu.tm ,,., 
'· Ell£1a11!1 601 



f!Jplt - 11 

ltVME cDJ:at ~u Wlt N 9 DW1U RRIJIId .!& 

urc•tw,.»: . .uz •\fel\L. 

ifel"lal ll1t-~Jl 8»-CIL• .... ~ lo. 
•••• • an• I • ,..n..,..._••·•* 44 r • •• • 

•• Dl)o•lll '·" 2. llllU&t.lU ·~9· 
'· D!llllla t.so 

•• . RIUIII£&1 t.to 

0 '12 



...,., 
D9fJhoru, swat If ••:ro•nu mwaat u 
•maila sf. iRAiiaiSr 

Serial Speoift i'l\o.phOJ'U 
lo. ,. .... _ 
,. ~ o.a, 
a. hHI.tf£t.e 0.150 

,. D!!Sdta o.oto 
/ 

4· Si&:l!l~!l· o.,,, 

073 

., ' a 



0 7 ~ 71j 

Sertal SJMl• 
1/P --· •o• 

,. llltiMISID 12.2 

2. JL•l..,ll ,.2 
,. DFIII\\1t1 u.o 
4· maalma t2.6 



81. 

••• 
'· 
2. 

'· •• 

l!b•BII• tiJ.Jha u« !Mentlba wtat gC 

UMt&o .,,..,.. MR••tl U •ruU• It 

speot• Pota.lua Oalol• ....... 
( ,s ) ( " ) ( S' ) 

D!!ta'St.l 0.4!J o.ts o.To 

l!RSMMISOJ t.m o.t& •••• 
l•lad!&le.. 2.40 o.,, •• ,1 
iDdbdA t2.20 o.ae o.r:n 

0 7 j 1? 

Catlla 
ntt.o 

o.at4 
o.t40 

0.250 

0.49t 



s1.wo. 

•• 
2. ,. 
•• 

11&.1!1 PN!IIU DBiet d IIUU&t 111£Ulld• 

IRDI!IA I' M'!!Dtace 91 4rz Jlli'!Sa 

SpeOI.ea IHa ........ .. ... 
( -) ( " ) ntto 

Phl!sftSM 0.03!) o.o,,o o •• , 

r,otamogttS o.?C:D o.ot98 o •• 

Ba12RY.1A O.T40 0.1020 o.,,., 
&DIY Mil o.zta o.ot40 o.o5t 

0 I 6 ~ · 
..) 
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DIS:USS%01 

lrH•R pto4ucttop 11 the ltkt. 

A et\147 0'1 pl"blar.r procluctlcm ln the lake zteYeala 

that the rate 0'1 naplatlon eqtala the rate of net pboto-

87Dtheala ln aoat ot the atatlona exalllned eaoept atatlOD 

lo. 34-~. 11ben it ia leaa (!&bla-t). Dlia ahoa that the 

hlp nte of naJintlOD tna atatton loe. t to 29 ta perhapa 

due to hlab aooplautoD1o o2 uptake. Tbe lover rate of reapl• 

ratloo than net rtlot0.7Dtheala at atatlcm Boe. 34-38 la perhapa 

clue to reduced preaenoe of aooplaDkton la thla ar•• BoWYer. 

alne~llsatlon mar be &aother t•poltant factor tor eucb clla­

oNP&DCJ' whlch haa not been taken into accouat. 

Pro. Table-2 l t la appannt that there 1• a thoi'Oash 

Yei'Ucal alzlq f)f ater an4 therefore the pla.aktona an allloat 

eYenl7 4leperee4 ia lt and productivity at hlsher clepthe ah011ld 

be limltect b7 ~lght 1ntenelt7. It ta appaNDt fi'Oit !able-' 

tbat pbotoerntb.Uo aonea an 11111 tecl to t. 5 • d•pth at aoae 

plaoea aDd to t • oal7 at aoae other plac ... 

'lhe nortbem part ot the late ( atatl.on loa. 34-38) la 

hlsbl.v proctuotive (262.6 llllC/a2/hovz) •• cOQaNCt wlth tbe reat 

ot the lake (fable-'). ~la 11&7 be due to higher nutrient 

atdua (coettlolat ot conelatlon • ..0.9602) and low aaU.Illt7 

levela (ooeftlclcmt ot correlation • -0.8666). probably oauaed 



b7 fnllh •tar aloDS 1ll th 111tdenta oOIIlq f l'Oa the Bi Mr 

J)qa. \be :NdUOH p~uotf.Yi t7 rate of 31.8 ..C/a2tht».l" in 

the aouthern paft (atatlcm loa. 1•16) ancl 14.9 ..C/a2/h•• 

0{8 7 7: 

ln the alddle pa.t (atatlon loa. 1'1-,3) ot the lake s.a probablJ' 

due to lower autdenta &D4 hl&ber ealllll tv leYela vhich M7 

be S.Dhild. tor.r to algal cro.th ( 'l'able-1 2) • 'lable-4 iradloatea 

that total net production by the ~topl&Dkto.aa of the lake 

per «q ie 768615 K.fiC, aeaaure4 ln the month ot June 19"17. 'lbe 

... ..._. net pl'laai'J' poduoUrit,. 1>7 the pb.Jtopluktou of the 

lake ia 1.14 ae/a2
/ 4Q'. Bov•er, ill abaeoe ot etudlea Oil 

aeaaoaal Yal'lation ot pi'J.a&I"J' pi'Oduotton, the aboye ftS'&ftll 

C&IUlot be taken u npnaentatt.•• ate ot 4at.17 net prt•r.r 

pro4ucUon. 

ftu thouab a 'ld.cle apreact YarlatS.OD ill the pro4uot1ritJ 

of tbe lake ctoea ed.et, the lake oan be tiri.clecl broaclll' into 

nortbeftl ctropht.o an4 eCNtheJ!'D uaoti'Ottlt.e rqlona(F"?i"-J ·/ 
/ < 

lfOi and BOg coatat ot the lake •ter. 

'lbe lake Chllka •tar baa been anal7aecl tor eatiaatt.OD 

ot 10; a1ul ao; f'roa aurtaoe aaplea. Bolfft'er, m3 eatt.Dticm 

haa not been 4olle due to certain pl'&otieal 41fflcultl.ea. While 

coaparlllf.f ttae aouthe:ra part ot the lake w1 tb the ld.ddle of the 

lake 1a; ancl ao; concentratlone are falr17 hl&her in the fomer 

( 'l'able-5) • !he net pi'OduoU 'f'l t7 in tbe ••then part ot the 



lake la alao blab•• thaD that ot the .S.ddle of the lake. 

In the northern part ot the lake, the loj an4 ao; 
content 1a ld.gneat, whel'e the net lll'lotoQ"Dtheala ta alao 

hlsheat (!able-12). ~e hlcher Dlt.,.eD content ln tbta low 

lJ'iDB area _,be due to hisb vaYe aoU.oa llhieb la able to af.z 

ater tbOI'OUshll' 1d. th the eott bott011 ot the lake. se-.e 

ettlueta tl-oa the dYer Dqa, perhapa alao oODtl'ibutea ntl'f.ent 

tor blSher alp). powth 111 thh NliOD ( Jlff• 1· ) • 

lfhua a cloeer eu!'VeJ' or loJ u4 10; cODten t, and 

Plt.••I'J' pi'Oduotion ta the lake rweale a pod UYe coi'J'81aU.oa 

(coettt.clct ot oonelaUoa • +0.9602),AIIlonr tha although the 

l'a&aou .~ then estate a dltterenttal 41atl'l.butloa ot tbe abOYe 

nutaenta f.n the lake re.atn pact1ca11T ureaolyect. 

Solub.le lnoJLsazd.o l!hoglloru ooutpt ,or l!ke .ater. 

Dle aethoct of ~atlaatlon ot eoluble tnoq&Dtc pboaphoNa 

•• attar Strloltlall4 and Panon ( 1968) (56), the aeneitiYe ran­

•• otwbioh U.ea abcwe ' .,..,/11 tre. t.ake •tar oolleote4 fl"'Ol 

clttterent i)arta ot the lake dur.t.q June tm eea &llalJ'HC! bl' 

abwe aetho4 failed to detect &11,1 pboQho:rua. Dlf.a 1ndloatea 

that aoluble taoqaldo pboapbome leYel m18bt be below ' pc/lt tn 

ot lake •ter. 

11aao1Ye4 orsaato pboallbozua COIIPI'1••• a dpl.ftoant 

traction ot the total phoapbo:rue preaent ln utural •ten. In 



ODe •trophic lake ot Mohiaan diaeol•ett oraaas.o iboa­

phol"lla plua polypboapbate leTela .. uuett, •n 10 JlllPO,/ 

litre, t.n contraet to inoqanto orthophoapbate concentration 

of 5-tO paro4/1ltn (~). In the llsht "' the abcwe work 

ln Lake J111old.gan lt t.a probable that orpld.o Jlboapboma etoh 

an.tortuoate17 ooald not be 4eterldne4 &v.e to oel'tal.n ezperl• 
t 

aenb.l ooutft.iata, 1181' alao be pnHnt in the lake Cblllra ill 

a htsbel' proportt.Oil. 

It la alao poadble that ia the lab Chtllra laozyald.o 

pboaJbozua 1eYe1 lllsht haYe 4eonaaec1: kl'lq the aontb ot 

080 

Jane 1917, below the 4eteotlon llatt due to ita oon.waptton b7 

all•• aa.4 other Hoi'Opbytu. 11le allcwe propold. ttoa la euppol'tw4 

b7' Btcler ( 1954) ( 46) anct Kuenaler .11.!1 ( 196') ( ''), who have 

alao wpol'te4 that lDOJ'CanlC pboapboma tat.b below the deteotloD 

11111 t dul"tuc ud.aal al, .. powth. theftfon the uttlt•tton 

ot cl1aaolve4 oraaJ,do Jlboapboi'Ua ..,. be ot cnat tmpal'taaoe, 

particularly dudll8 per1o4a 11hen laorcaato phoaJilorua levela •• 

beooae low encap to lilll t algal growth (~. tftle e.aot 

eatut ot ltal tattou ot prOiluoti Yl. t7 b7 pboaphoi'UI!J alone or 

pboaphoma aa4 I'd. tftaa tocether in the lake Chlllra rnat.u un­

Jmowa. i'hla probla pi'Obab17 •1 'be naolY..S b7 a4dtnc llltrosen 

an4 pboapboma to 801De apeoitieal.J-7 aelecte4 all4 well protectect 

pane ot the lake. A thol'OUgb atuq ot •••Oflal wartattcm ot 

mtd.eata and prlmaiJ production of the lake ab01114 'be made beton 

.... chi - ~•toa. 



§al:llli tz ot theJ.eB• 

salllll t7 ot . the lake •ter aeanNCl fi'Oa avtaoe 

••Plea 1ad1cate that the nortbel'll reglcm ot the lake baa 

the loweat ealild.tJ' (to.~ - u.a~ ) (!able-6). '.l'bla ,. 

perhapa due to oonatant addittcm of nnce tra the :river 

OSfG/ 

»qa at tbla nat.oa. fhe hisb aallld.t7 (1T.~ - a•.> ~ool"4e4 

1ft the ldd41e put ot the lake la frobabl;r clue to 11lf'luz ot 

aea ater troa tho outer aharmel to tJd.a ftClcm ot the lake. 

!he 1noreaaed gl'acU.eat of diatdbutloll o.t aaUill t7 towu«a the 

aoutb ot the lake apport• the abon propoalUo~a. Boft'f'er a 

atud7 of the gr&Ueftt ot Ml1D1t7 in tbe oater dlanrael ttaelt 

baa not bHD poaaU11le beOIIU.ae ot conatralnt• irs ce.IIUid.oatloft 

to the outer channel, aa the entrance to t. t near Macanrukh la 

ve17 ahallow alld onl7 oan be apProached durf.ftB the raf.u. '!be 

aouthern part of the lake baa the lower aallrd.t7 ( 16~ - t6.-.) 

than the llicldle part, beoauae ot the lac:Jc ot thOI'Oilgh ldzt.q 

of •ter of the aoutbem part dth reat of the lake. It alao 

laota oomanmtoaUoa 111 th the ... wbicb keepa the aoa.the:m pal't 

of the lake at lower ad uattora aal1D1t7 level(F1-~· 

A.Jmadale u4 K•P ( 1915) ( t) han obael'YH a notable 

obu .. in the aaU.Jd.t7 ot tbe lake, ln ~ha Ba7 ot the lake 

dudnc the aontb ~ lu.J.7. S&ltalt,- ot the lake in the aODth of 

..Jul7 waa hlper thaD Ul' other aonth of the 7ear. wbich ill4loate4 



a oou14erable intlu of aalt water troa the aea into 

the lake. aa .. u.ad .. .at .11 ( t964) aeNul!!l the eaU.Dlt7 

of lake Ch11Jca l.a Ufterent Haeona aDtt obee,.e4 that tn 

October the attn vatet• ot the lalla •• alaoat truh. The 

aaltD1t7 Yaft.att.ou t.D the lake weN ut.D17 lDflueDCecl b7 

082 tf;J__ 

flood. wten ot the nap l'lYer chut.ac tba a'boft aontb. ·In 

r.bi'UU'J' the aaltdtJ' .. hlsber thaa in October vhich t.n41cate4 

that tloo4 •tor ha4 ato.,.C ooJd.q lato the laJte. !he t.Dtlu 

ot •• •ter th1Wf,t1 thct aouth of the lake ha4 also bqun iD 

thie aontb. Dlldq Jf$J' the Ml1Dit7 •• 11J&d.211111 in the 1rhole 

lue. BnaYer. the rf.ea iD M11ad.t7 •• not nah in Rambha ba7. 

fhla •• &la to rep rioted utura ot thta aNa •• 1 t •• 

ftft'OI1Dde4 b7 lalan4a and alao 1 t •• fa• a_,. tr011 tbe lake 

aoatb. ta thia aonth the ~~~ area ot tbe lake _. 4ietlnotly 

braoJd.llh and th• ci.lter cbuael •• actuallJ' filled with H& 

water. 

It t.a prolaable that the aalf.DltJ" ta attectect to a lara• 

eztent b7 tloo4 •t•r in aonaeoa aeaaon. fba rivera of !fabaaadl 

ooaplez br.lnc to the lalte b.J far the greatezo part ot fHr.th wter, 

that atteat the •11nit7• AD tapo1•tant factor f4 local ohanpa 

t..n aallftit7 la the 41reotloa ot the 111114. ftdea I!!S.pt be 

atteotf.na the aalLDI.tl' ot the lake, pe.rticnlarly in lean aeaeu. 

Ia a lacoon ot the at ce and a.'la11o11llMS ot tho Chilka lake, eva-



poratton nat, ea~a117 ill tropical aU•te, be aon 

tbu ooU14erable ad 4~bt1•• l!d.&ht be plannc a .rreat 
pan ln ll&llni t~ leYel at the lake. 
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S&linit7 hae aoae etteota on praduotlYitJ' ratea of 

11'141Yl4ual epeclea (5. tO) but the Yal'iatlou :ln aaU.nit1' la 

the aea are 80 aaall that thla factor pi'Obab17 .., not be 

i•pol'tut lll oaeard.o productiYltJ'• So ... er, the Yal'latlOil ill 

allld. t7 in the lake Chilb 1a relatl'f'e17 auch •on than ill 

the ••. !hel'efOft l t ukea l t poealble to atu47 the effect 

ot ealild.t7 Oil the pt:Laa17 PI'04uot1Ylt, ta a aatural eooeyat•• 

the product1vlt7 ira tbe lake ia hipeat in the Dol'them pan 
of the lake 11hen the aallDl t~ 1'8cord.ect f. a lowat ( Table-12). 

Ia the acuthen part ~ the lake the procluctl\'ltJ' le lowr than 

the nol'tbem pan ot the lake lbile aalilll t7 ta correaponcU.Bal7 

hlper. Ill the ld.441e of the late the pro4ucU.Yit7 la loaat, 

while the aallllltJ' recorded. la hS.Bbeat. !hentore aaltn1t7 la 

negatf.Yel.J' corftlatect nth pi'04uct1'f1 t7 ln lake Cbtllra ( coetft­

ctent ot correlatt.oa • -o.e666). 

BOWYer, the produotlYitl' &leo poattt.•e17 correlated w.lth 

B~ act wo; pnaat tn water. 'fhenton lt ta titttcult to 

4etenlne the anent ~ effeote ot •Un1t7 on l'lbotoayntheda 

ot pbJ'toplaDktou. 'tbe atuq of naaoul Yar.t.attona ot eaUDity, 

aatJteata ad p .. oi11otl 'fl ,,. la llkeb' to help la the aacentaadi .. 

ot ftlaUoaaJ:a&J ot pi'Oc11lott.1l *I' wltll .-lldty 



and mltrlenta, ill thla utuhl aooa7ata. BOWI'el"l' ·the 

atuc!J" of apeclea 4letri.but101l aDd th.S.r sttotoqathetlt 

ftiiPGDHa to enft.NDI!elltal faoton lUte aalt.ld.t7 aDd nutn.enta 

at 4lttarent pal'ta ot the lake e.ut be 4ou beton ccalq to 

an~ tlD4 ot concludcm. 

ot all the ohemt.oal -.batuoea pnaeDt ln utunl at .. •• 

oz,,.n ia one of the aoat .S.plfloallt. It la atcnttiouat both 

aa reaulator of aetabollo prooesaea of ooannt tt ad ozvu1-

an4 u an lndloator ot lake oofttilttoaa. !he rate at whlob 

ataoapb.eri.o OZJ'Pil paaaea aozoaa the atr-•ter interface an4 

beoo•e• 4laao1Yet ln tbe •ter 1• dependent upon a mabel' ot 

faoton. Inoraaaect ••e action Ol' other 41atu..,ancae at the lake 

•l'face naulta f.D cnatel' paa-.ra of c••. lato aolJltlOD (26). 

OQcen ta nabftl wter..,. alao be 4ar1Ye4 trots photo­

•J'nthetlo aot1Ylt,., of td.sber plants an4 photopl&Dktona. In the 

lake Cbllk:a the aou.tham pal'ta contain 6.1 to 1.5 q 41aao1Yect 

O/lltn, 11hlch la bf.per than the atddle ot tile lake. In the 

latter part ot the lake, 4tlaaol•e4 oqcaa content la nlat1Ye17 

lowr, acept atl'etcbea of lalabu. the net ltlotoltJ'Iltbald.a b7 

phJtoplanktona la alao nlaUYelJ' low in tht.a ana. 

In the northern part: ot the lake the oa.J'Ift ocmcent~ticm 

1a •er.r hlch ant atten4a bleb utu:ratlon. tbla ta becaae ot 

hlp eat aet pbotoalllth•al• la thta · pal"t of the lab b' photo­

pl&Dktou. 
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<Weall b OQ'«en oonoe tn.tiora ln the lake ia 

Nlate4 to the net pboto.ptheaia b¥ pbJtoplaftktona U4 

aquatic •o~phrt••· st.noe the ••• aoUOD la the lake 

baa not b•a qUDtlti.HCl, tt has Dot been poaalble to oo!'­

Nlate it 11lth diaao1Ye4 o2• 

§b41 ot 4tpth R!!Alt 9f Metl'lbtlog of 41aaoJ.vtt 9P'«t!l 

MA nsza.et• '' •• 1ag, 

stu47 ot 4epth prof.llt ot 41atltbution ot diaao1Ye4 

aubataaoea haYe aot been clone at aU the atattou of the lake. 

'!hree eull7 acoeaatbl.e plaoee ot the lab h&Ya been choaa 

to atu411' lt 4ue to lack ot tiae aa4 naouc... fable-tt abo• 

that ao;, 1o;, 8114 41.aao1Ye4 oqpa an eYalf 4latdbute4 

thi'Glpalt the 4epth profile ot •••• oolue at all the three 

ataticma. VlD4. aettoa aD4 oonaequot an action ia appn­

ciablf hip ill the J.aJre ea4 thla lea4a to a tbo~ah Yertlcal 

llldq of lake •ter re.alttq la a1a011t 1Ud.tftll cUetl'l.btltion 

ot eoluble ooapOJleDte. It aq be concluded that there aa7 not 

be UJ YerUoal etatlftoaUoa ill tbe lake. 

tract •ttela lp Itt la~lh 

!'he trace el•ota are ooaventlo-.117 oona14en4 to be 

tbOH whiCh ezl.t at conontnti.on of t ..Jq or leu ( s, 6). 

Ima Ot ditfeftflt trace eleaente tron la ot pal'ticulu 

lntenet becauee at lte 1•portanoe aa a Yltal el•ent tn na­

piatoz:r a4 pbotOIJI'Ilthetlo proonaee of plcta and &DS&&la, 
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au beomae of lta peJ't ln •D¥ ohnical naotloae tn 

•tar. Iron ia tGDM 1d.4e17 ln aatun. amallJ aa etther 

ld.Yalet ,_++ or trlnlent .. +++. !be blYa\eat terroae 

nate ta soluble. bat Ol'llF wuter ao-aerobto ocm.4t.tlna. In 

the preaenoe ot OZ78t.m the trivalent ferric toa te pnaent 

•• a oo11cd.4a1 oCMplea in coabtnaUon 1d. tb other 1norgard.c 

toae (55) • 

Iron ocmoaDtrat:Lon appeara hlper in the northen pari 

ot the lake (Ml...S) aD4nlatlYel7 lover ln other porttou 

ot the lake. 'l'he hlper iron ooDOentnti oa pnaent in the 

northem part of Gle lake uy be aHI'lbuted to their illf'lua 

throuah the ••was• ot the River -.,.. In oth.r parta ot the 

lake ctietl'lbutlcm ot tron ia acre or leu hoaoaeneou. 

Zipga Zinc ta u important e•ettal trace el•ent tor plant 

Al14 aateal arowth both in terreatft.al al'ld. aqaatto eooa,at-. 

!he oonoentratioD ot •no in sea water nDge~~ ti'OII 1•50 u.c/litn. 
' ' 

the aeu Yalue 'belna oloae to ' t!-tVll. tN ( 1'1) • 

Zl.no ocmoentattoa ln the lake Chllta (Table-9) rue•• 

tro. 0.02 PPI to O.t9 PPR. 'l'he d.latl'l.button ot dno is hiaheet 

l.n the aouthem parts ot the lake. cCilparatt.Ye17 lower in the 

northern pan ot the lake and lowat in the ldddle of the lake. 

'thua the dlatl'l.bu.tton patterD of ld.no app•n to be 41fteftllt 

t~ that at tftl\ aD4 the abcwe klDd. ot 4letrt.button ot lllao 

DO 
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CuHra Copper la u laportut trace alaaat tor blo-

loeioal e7atem aD4 oocmre ill tracea in aquatlo ennro•••· 

Copper ia pre .. Dt ln •• •ter at a leYel ot 1.0 ~c/11 tn ( 11) • 

X a hlp ooncantratlon, 1 t la tozlo to maau OI'Cald.aa. At 

ilOl'JI&l OOo&lllO OoactlltJ'atl01la DO euah toztoltJ la Of OCMft8 

obaernd. 

In the laJca Chlllra Cu ia hartq UDlfON dlatr.lbutlon at 

41fte~et parta ot l.Ua, *lob raqea fi'Oil 0.02 PPII to 0.04 PPJI 

(Tabla-tO). ODly a bieber ooDoeDtntion ot Cu ta found at the 

atntobea ot Balugacm u4 Balaban ( o.o4 PPW) • 

ZDSI tl"'DS• IRA Mo\Uleal pro4ud'!'ik• 
//· 
/ 

fta qoeati em, "Bow much Ina and otbezo trace elneta 

an aYailable te alpl uptake• la d1ft10Qlt to uanr. Hulberi 

and Bodaar1 ( t96') (24) ha•• auaeatect that the apoactlc bl0011a 

of nel'ltle apeotea 111 the ope •• _,be oooulODed bt the '­

POn.J't pnaanoe ot l&l'Bel' quaauu .. of troa. uo..-ar, there 

an nporta oonta~ to the abOYe pi'Opod tloa ( 36), 

Ill the lake Chila, iron content ta hlabel' ill northem 

pa:rt ot the lake, ••re produotiYi" la alao htchel' all4 reYane 

la the oue tn nat pan ot the lake ( fab1e-t2) • ftta aucB••t• 
a poal ts.Ye oorftlati em ot prt.u17 pl'Oduotton tilth inn oODteat 

ot ••• ( oorrelaUPD coeftlotent • +0.64,,). BOWYer, at.noe 

tza the ld.Mle all4 anthem part of the lake rd.trogeza aD4 other 

taoto• are alao lldUDB,. lt '• 4ltft.cult to pNdiat It iron 
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ta alao lid tiD« 01' not. Slnoe tn thia lake 'the lJPOD 

coDtent la not YeJ'I' low. Ualtatlcma ot pl'iaa17 pJI04uotloa 

bl' .t:roa app•ra ullllke17• BoHYer, the aYal1abtU.t7 ot 11'011 

to the btol0&'1ca1 e7at• hu not b .. b atudte4 and the~ore 

no 4eft.Dlte oono1ualoa ou be aa4e. 

11\e ooncatatlon ot lllnO in the lake ta oona14eNblJ' 

too htch to 11111 t l'll.ftoplatlkton growth. lonYer, it will be 

praatun to conolu4e and coatim the al>Ot'a atat•eat ld.nce 

the &'f'ailabtli ,,. ot 111110 to the plant al"Ollth ,. the late ia 

not Jmoa. 

Since olllJ' trao• ot cu oan aatab plut &Del antw u.vea 

the pnaenoe. ot 0.02 PPM to 0.04 PPII ot Cu ill the lake aq not 

llait ~toplaftkton pro4ucttYlt7• 

standlnc ozop .... N4 ln the aoath ot June 1911 •7 not 

repnaent the ..,.,., prt•r.v prodaotla ot maoropb,t•, alnoe 

the ••e011 ot their peak production in the lake ta not Jmoa. 

On the baaia of ata'll41DS crop aeuure4 lll tbe month of Jun.e t9T7 • 

the pro4uot&Yitl' bJ' BaJ.ophS.&a mta la the 1cnreat aDd that of 

Qragltea la the higheat (fable-13). !be abo.e ob•rt'aUona 

1• in aooordanoe dth the pnrioua aoeporta ( 60) that prlea17 

p~uoUon ot eaerpnt planta are lltgber thu that ot 8\lb•J¥e4 

plant a. 
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Dla 4al.lJ' nte ot nat prJ.uz:r PI'Oduotioa ot two 

aquatic necta ot l!&ofl11t ud Edaoetoa ... n4 In the 

aonth of Juue 1a 0.556 c 41J' wetaht/a2/dq act 2.0, c 41'1' 

weif#!t/a2/tay, reapeoU.YelJ' (!able-14). The crop growth rate 

. ot Balo11h11a tpPeaft to be ••17 low aa C011Jaft4 dtb the 

repol'te4 raJ1Ce ot plla&J7 p.octuoUoe b7 •oi'Ophytu ( 2•10 c 417 

nl,;b.t/a
2/ctar) (Go). BOWYer, the abOI'e Yaluea CaDDOt· be taken 

•• nprenntatiYe 4all7 net pro4uoUce of aaoroph:J'tea on &lliiU&l 

bad• atD.Oe the aonthl7 Yad.atlou of bla.aaa haYe cot bHn 

taken tcto aoooant • 

.g!JwotJ. eoolgp of ucroazttl• 

htsner planta ia latea Ia 1Wplatt4 to a ooutcterable eatent bJ' 

nutl'leet and. trao• el.._ta. The intft-ftlationa ot aoh taotoN 

lD nature '" •e-.r oo.pl1oate4. 

In the lake Chllka aacma alleloapealo apecd.ea fttlqphllt 

oyata and fo!pggttg ptct&Mbl are 11Ubaeqt4 t7pea aDtt •nat tg 

l•!'ka :I.e eaercnt OM• The red alsa Gnolltr&f Ia alao a tnlbaeraect 

t'ft'8 ot uoroph7t•· 

Gerloff ud Jtr011bhola ( 1966) ( 16) have o'baewect that tor 

a subaerse4 plant !f1UgqrJa ge!&cea the crl tloal ooatet ot 

Diti'Osen ta '·'s' B all4 tor pboa1tlone 0.1~ P. AllhC the aas.o-
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epend.c planu l7UJR''•! 11m b.aa lo-t ld.tft8ea 

content ( 1. 5~) uct totyosetop haa the bipeat ( 1 .95}'&) • 

the 1'84 alca 9QO&hl'1• baa 1.?~ ld.tro..-,fable-16). !hue 

nitropn lD rh'V'Atll l!rl't ta allsbtl7 abon the or!Uoal 

Yalu• ( t.,C) repol'te4 b7 Cerlott aDd I:I'OISbhOla ( t966) ( 16) • 

altllOilch 111 the nol'tbel'll pan ot the lake where the abcwe plant 

crowa lunl"lalltll' lt ta DOt lllllitlns ln ater •• aentlODe4 tn 

'l'able-6. on the othe .. ball4 PoS•oatsm which crow• lunr.l.ant17 

in the 111441• pan ot the lake, ( llbtoh ie 4efiotent in DJ.tzoopu) 

oontas.u hisb.eat .aa01mt ot lli trosea t.e. 1.95%. Dle re4 alp 

GmU.tU11 oont8lu t.?~ I which ia alaoat equiYaleDt to that 

ot H•1oDblla 2!1l! 111bicb oontalDa 1 .69;S a. 

l'rllll the tbcrre obeei'Yatlona it la likel7 that DltNaea 

MJ' not be llattiq to&" the crowth of -qent ned Ph=•ltg 

1ta1'1g ln the lake. !he appUoabS.U.t7 ot orltloal Yalue ot 

nlti'Opn content ctaliYecl b7 Ce•loff aDd 1trombbola ( 1966) ( 16) 

to• •bae~Sed ate&" plata in atud,Jlne .. rsent epeciee like 

EbEflllba Jarfgt with areater aa01111t ot non-Jd.t&"Ogenoae auppol"t1D8 

Uene •1 not be Yallct. 

~· ••rc•t plant Ph!!llltea Ke£H aleo oontal.ne loweet 

aaant ot phoepbOftla l .e. 0.06~ whioh la ft'ft lea• thaD half rl 

crltieal aaount (0.1)%) detendne4 b7 Gerloff aD4 EI'Oilbhols ( 16) 

tor •DBloepend. o aabmersed aquatlo ucrophJ'tee ( !able-1?). 
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8 owwer. nat ot the abaercett uoi'OlfbTt•• atudlect haYe P 

oontat alxwe orlt.toal Yalue. except the red. alp gncll!£11 

whtoh approachee the orlUOal leYel h&YlJl& O.tJ~ P. A.IJ 

phoalbOl"WI la water la below the .. adU9lt7 limit of the 

proodun follo-.4• lt ta not poadble to atu.q the ltllltaUone 

of u.ol'OJib7tea b7 •oastlorua. 8eal4ea n1 tnaen and pb.oapborua 

oontenta of aedtaata h&Ye alao not bMD lltu4le4. '!he :ntto 

of aean Ill trocell _, lle&rl pboaphoaa cont10t ot the uoroph7td 

ranae troa 7.2 to as.o (!able-18). fbi'!AJ!Il111 due to ita ••r:r 
low P content haa t.he htsheat nlue of laP (25.0). 

'.ftle abcwe ele.Dta (aa erident fNII table• 19 ancl 20) are 

lonat iD Qragltea QU! (the eaersent ned) aDcl hisbeat ia 

the aubaercect plaat BtlgZtla mta aoac the aactoapeftd.o pl&ata. 

A ••r7 hlp content ( 12 .~) ot -potaasi• baa bea recor4e4 

froc the n4 alaa qpc&l!r&a. Bleb PGtueta ooatent for aal'1De 

alp. §agym lllolf!UM ( 5·7J - ? .6~) ancl tor JllD l,agtuga 

(,.a,~ a4 tor a BalosflJUo plant ASIJthU tUQlfolpie lea•• 

(2.81•) baYe bHD r.poltecl b7 .Totbt ( 19'16) (28) an4 Joehl act 

Oowda (1915) (29). Die eaot natue of potueiua uptake aD4 ita 

nlatt.oa w:l.th other •tabollo proouM• ot red alp gnOtlarle 

nee4e ful'thel" lueatlgattone. 
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Kapealu cODtent ot aquatic ancloapeNa la hlaher 

th&D the Nd alea QftCU .. rta, the lnel ot apedUII la 

falrl7 bt.per thaa the leYel ot oalel• in eontnat to tnah 

•t•r •cr0Jb7tea 11hen the at. tua tion la tj1d. te rewrae. tt\a 

C&&Mc ratio ot Meropb7tea ln'f'eattcated iD the lake nzw•• troe 

o.t40 to 0.491. OD the other baa4 ln treeh ater plan.ta the 

abcwe auo r&DBH frae 4 to 6 (25). ~ oal01a and hlch 

•CD•IIl• oontcu tor aal'lne alaae SV«••aa 11£9lfoMiut u4 

11l'f'a laotuoa ha'f'e b"D reponed. b7 loebl ( 1916) (28). 'fllua a 

low calclu oonteat ln plant• tueetiaate4 (fable-t9) powlq 

in aaltrae colldt. Uoa.a _, be 4ue to low rate of abaorpU.OD ot 

Ca in pnaenoe of otb er ul ta. 

II'Oil &ad m&DB•••• an aYatleble to nter plaDta t.n rectuoe4 

lake ae41aata. 'ltla li'Oil •« •Dffueae ooateta (fable-20) ot 

•••sent nea fbDI!IlS• l!r!ra are ••1'1' lo• but WDaPa l'att.o la 

hlp. In other •oro»hJ'tea h and 1111 oetnta aN nlatl••lJ' 

bl1her, but liDs h auo t.a relatt.Yely lower. In all eaapl" 

anal7H4 Jlfru Pe nUo waa toed to be nob lowl' thaD unit,-. 'l!le 

abO'f'e obMI'Y&Uou ue ln oontoJ'Idty w:t.th pn'ftoua obeeft'aUOD (25) 

tbat in ater pl•t• 11'011 te e011ewhat tn esc- ot eaD«aD••• aa 

la ord.lna1'117 the oaae ln t.norgant.o utel"lala of llthoQhezre. 

Oil the otber haat lbu re n.tlo la quite hifl»,ezo Sa land pluta 

(A'f'erap 4.5 t.n Down'• obaen'atioD•) (,). !he aerie• of ••qnt 



3Un01tora plant• 8ftclle4 b7 Kayel' &rl4 oomaa ( t95t) (41) 

haYe a htah•• RDaPe auo (2.56) tha 4o m'b••ae4 aid 

tloatinc leaved pl.aftta. and ira thia reapeot aon like J.an4 

pl&Dta. Rowver ill the preaent taYeatlptl01l the -•cet 

ne4 Qragj.tg althatlsb poauaa hlsh IDah ratio (0.4,,) • 

•ems the aquatlo aaoro})h7t .. &Da17'8eclt 1 t talla tar below 

the Yalaea obaewea ( 41) tor nel'set plarata. 

093 
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!be l.U abtlb t.a dtuate4 Sa the eut o .. t ot 

ID41aa Pednw.JA. the arM ot the l&ke 1• JIG aqua" !Ill• 

and the aaxt.a• 4eptll rao~~.a la th• 110Dth ot lah 1911 ta 

2.15 •etna. a. J.aU •••• I.e baold.lh aftd. the 10e Ia 

oonuct'e4 1d.th ...... "aa oatu ObUilel. Dle lab po•••• 

a aubd' of iela-a• Sa ita •tel- bOIJ.'r• the lalabaa bel'* the 

laaw•t la1all4 (8 *1Q&H .S.l•). 

!be aet paaaw pi'OC!aot1 n tv 'bT ~btlaaktou of 

aol"them paft ot the lab la blch•n (262.G fii!!J/a2/b~). the 

... e to• the aOG.tb.fta pan all4 ... w. put of the lab la 
2 2 ,1.8 QC/a /ho.r~ ad 14.95 .,C/a /b04JP n•,.otlYe)¥ • !he hip 

pnctuotlYltJ' at the aort.bera pan ot the lake f.a p'f'Obabl.J" 4ue 

to hf.che• leYel• of aL tnaea &114 low •U.Jd. V• Dle hiaher leYel 

cliaao1Ye4 oq,_ t.a thta l'eciOD coaeapon&a to htcb prohottwltJ'• 

tile total Plf.IIUI' piOCbloU.oa _,. the Jlbltop1aaktou ot the lake 

ta aeu171686T5 XaC/4aJ ......,_1'84 J;a the 1101tt!l ot Zue ttn. !be 

••:rae• pr1•17 p20Chtot1om, ot the laJI:e ia 1. t4 «</a2
/-.,. !boach 

• wl1le .,....,4 Yttsi.atlo• lathe pJ'OClucUntr ot t:b.• lab 4oea 

ed.at. the lake eo be broa41F 4f..S.4s4 iato the norihem atiOIIblo 

ad aout1len MiMt~Sfhto ncs.cm. 

!he alt ..... l•.J. <•o; + .o·,; t.a •• ao~ena ,aft ot 

the lab,. hlpeat ........ , ... t09.0 ,. zrs.o q»/U.tn ••• 

Dltnc• at the -••• pan ot th& lab la loar a4 nzaa• 
,... 1s.o to ts.o ..-/lt.tn, .. _. ..... ai D• 111441• put ot 

the lab ta lo...t aqlq tr. 8 u&I/Utn •• t8 ~.U.tn. 



095 qr; 

the ..Uid.t\r ot the lab .._.. ,._ to •• at 

the aorihea put t• ,,_ at the ••th ot t1le lake, aen 

lt ia ooaa4t0tet 1111.tll the ... the lownt -.Uid.tr noor«tl 

ta ta the aoaeea ,. ... ot a. lak4tt l'lll'&d., hea to.~ to 

tt ••• tlae biclte Mlild."' NOOI'te4 at •• aeathe~~t put ot 

the lab aupa t .. t6,C to ''·•· !hald.pa•t altld.t~ 

toad to •• t.a tile .S.441e pan ot the 1aa ....,.. .. 11"011 

''·• to.-. 
!he phoaJia-.. eoatet ot tlle lab la.,elo• the ••wt1Ylt7 

ltatt of the aet11041 to110W4. tile 110a oolltat ot the lake .. _.. 

fi'Oll o.t2 to 0.52 nw. It Ia q1dte Y&ltOle at a.ttenat atatt ... 

BonYer, a hi,._ lwoa coao•tatloa •• areool'ded. fi'Ga Kalapaa, 

BalupOD., lala.._, aouth of the lllYer lap u4 talaat ooaplu ot 

...,. ... , laclalal4a a4. s..al, looatet t.a .._. ••••• pan ot 

the lake. 

•• ••• .-..tauoa la the lab ..,. t10a o.oas to 

o. t9 Pill. the lllchal' lwela ot ld.no ocsou- Ia the 110tathera palt 

ot tba lab. 

!lle oop,_ oiatat ot a. late ....... ,..,. o.oa to 0.04 w•· 
!be oopper ooaeeatatt.oa le alaa.t ut.toa Ia the lab. 

oa;r.- •••eatatsoa ot tile lake nac• troa 6.0 to 

9.2 actz/1. Dl• aol'thea palt ot the lake -tat.aa ld.&heat •oaat 

ot oqpa (a.o • t.a actz/UtM). •• l•el ot UaaolY•oqcea 

t.a the aouthaa,... ot the lake S.a ftlatiYeJ, 1owr (6., - '·' 



..0/Utn), *.,..tile ... tor tb• 11'144le put ia 

lo••t (6.0 ... ,.e) •eept at the et~tchea ttl ll&ld:a1a. . 
'fh& 6tAM.S., ozop ot aao~ .. •••• ia ·a. 
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~:ouA ot Juu 1tTI ,.... .. taa SO 'o 1;o • ..,. wfllpt/a2 ot 

hrl4 uea t'or 'll• etlbaeiWfecl pleat M1otb&ll IIIII• 6»-?50 c 

4!7 weS.abt/•2 
ot 14M &Jt'G& foJr -.J.'Pllt "" l'iP«<'·'" •• 

aa4 1'2-480 s tl».r W!lli&tlt/a
2 ot laD4 ana ~•• tile .-....- R4 

alga JiDSAI!ll• De ate· ., . ..t pl'l•l'l' pi'OI.uttUoa ln the 

.-tit ot luae tm t• o.s~& « 4!7 ttfllfi'Jlt/a2/a-, tor EtlmNJA 

ad a.o, a 417 m!/14/•2/dq tor Lo.tM'Nf!tt.l• 

Jor all th• eouUtueata ot &aalNPUid• pl.aDta ••lJ'•e4 
•·•· •• '• z.. ca, .,, '• •• rca the fliiHqet .... D""'*• a• 
•• lowMt a4 uoept to~ Di tftl'&at U4 the -.sbMq.S plaat 

L-.18&~ 1!11t te hlpeet. ~. ••••c..t pleat ldiiKUR 
......... coatatu hlch•t aacaat ot at.ti'OCM• AIICm.l th• actu.at1o 

•eJ"OPb:rtea lsP zatlo ftllSe8 ,ll'la 'f .2 to 2St Oat .. fttlO ..... 

,.,. o. t40 to o.4t,, 11b.ereaa IIlah rats.o ....,.. fi'OII o.oaa to 

o •• ,,. 
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COICLUIIOI 

Pd.MI.F JHhotJ.oa atwU.ea ot the lab l'eYiala 

that tile pt'Oeket&'f'ltr ia 4epeadeat upoa •U.Id.Q' aD4 Dltnpa 

1 ... 1 of ••••• tbe JbMJhOIWI ocmtet ot •tu •• too low 

to '-• ••teet .. ., t:he aetho4 tollOW.S. a ..... .,, ta on• to 

4aft.ld.telJ' Mta1tU8 the cteat or lialtau .. ot tdaall' 

pl'Oiluotloa b7 •• lllltl'l .. te, t. t ia 4ednlt1e to aeleett••ll' 

&44 abcwe rmtdtata tato •• pm.otect pana ot tile lake wter 

(to pNYeat ld.d .. Of •••• with IWt l*lt ot the lake). the 

•twit ot pd...,. JJI04uotloa ot ••• •tel' _, M -'1• to 

~u.• ita .nat ot Uattatloa ._, tile lbltd•ta la tbe lab. 

l&llattl fll Jab ••• ._ -. ... r .. t to" aecat.t.••lr 
aol'hlat .. wl.tlt. ,..-euu t7 of tile lake. a ...... ,., •• 41••• ... 
••••• atta.- 1«e1 ot Jab •••• Ia poat.ttYelJ" ool'ftJ.ate4 11ttlt. 

pi'Odaotl.'f'lt7· a....ron, tt la at.ttt.OQJ.t to 4et.-ae tbe 

en eat ot etten et aaUat tt- oa Jboto.,.tb•• ot &taJioplaaJttoaa. 

tile atacU• oa ..... 1 Yuiatlou ot aaUidtn autdeata aid 

pi'04uoU'fl.tJ U. Ubl.F to llelp ta the a4eataaalJW ot the 

nlaUoublp edtttt.ac ltet-a th•· 
!be aortllea JUt ot the laD l.a ••JJ' llballov. tbl.a ~ 

•• due to ll•YI' atJOpllloatloa oaua4 bJ' hlcJt.•• ate ot pl'laar.r 

pi'Od.uoU'fltJ' la tide l'ql.oa ltotta ltJ' ~opluttoaa U14 ..-tf.o 



~... •• ll.lta \awtbt &ato the SUe 'r tile 

...... ,. talllDI ., •• --- ot .... lab .., a1eo h 

pal'tlJ ne,...Oltt tu ''* a•u ..... . 

•• bi--.n ot •oropbJtea ....... la the lake oat., 

ftJftoeta thdr .-..q omp •• te • ...... ...._ ot 

theil' a:amal-' p04oett.oa a tbonq~t •tuAI' .t •••oaal 
YAdAUon 1a '"*'- pnto.otioe *od4 •• aate. Ia eta 

•U47• aa at'-Pt In .... •«• to l4.atttF ftMU!.Aa ,_.. 

la ~. lab. •• ow• alp '" t.portaat fo~ .,. ..... 

Jl'o4uotloa. the lab Ohlllra pl'ftl4d aapl• •~tJ' to 

llta~ tbe Cl'fll'nlleatal taoton aft~ tasta.c&ta piOftott.ee 

ia • aataftl .......,.,.. JGnJa•• •••• oa ...... ., paotuotla 

•~ :B.Ds&&I.Jil .. •• •4• to •••U•• tt eu •• aaoutaotua., 
tlaat ... h ..... u. ........... "lalre Ch&U., 
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Pig. ea Map of the lake Cbilka abow1aa poaitiona 
of different stations ODd subatatioaa. Grose 
productivity by lldoroph)Ptea (uaC/1/br.) aDCl 

at8114lua crop of •oropbytea (& dry wt./a2 ) 

d111"11J& JUDe 1977 have bean denoted beatde 
reepective atat1on 8D4 8Dbatat1on. 
( 0) Productlnty by ld.oropbytee. 
( 0) StaAdiD& crop of Bglopblla AVatt• 
( e) stand1D& orop of 1!9$•••toB ppctlngtge. 
( ..6) Staod1D& crop ot Drullit•e karlca. 

(.A) Standiua crop of Grt@lv&a. 
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Pi&• '* Hap ot lake Cbllka denottaa the 
saltDl ty level ( ~ ) at di:t:ferent 
•taUou ot tbe lake. 
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