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MARICUL‘l‘URI dates back to 200 LC, vhen the

Japanese started the culturing of oysters. In Java,
there were laws to protect milk fish tanaers firm fish
poachers in 1400 Am. In the past, developent of
maricultnre was retarded by lack or scientific knowledge
and because of other cheap and abundant sources of fish and
laned-gram food. Today, more than 50% or the world

population depends on fish as a principal source of animal
protein and people derive more than 50% of their daily animal
protein requirements tram fish in many countries (Rational
Academy. of Sciences, 1977) . Moreover, fish is second only to

rice in the diet of low-incuae group of people of many nations
such as India, It is nutritionally equivalent to neat in
protein, high in essential minerals and low in saturated tats.
Increased fiehinq efforts, advanced fish-finding and fish­
catching devices,conpled with the lack of etticient
management schmuee have led to over-exploitation of many

species of shell fishes and tinfiehes. The maxinun

sustainable harvest of the conventional species tram the
ocean is eetimated to be only 100 million eetric tonnes
(Ryther,l9'15) .

According to FAO(l978), in the early 1970s, the catm
of fishes in the oceans seems to have reached a peak and
levelled off. The recent events that have decreased the



ocean fisheries are: the steep increase in fuel cost.
increase in marine pollution and the concern over decrease

in fishery production by countries that depend on fishing
in foreign waters which was the aftermath of the declaration
of the mzclusive Econaaic zones by different nations . The
total world fish production in 1977 mounted to 75.3 million
tonnes which in 1983 was around 76.5 million tonnes. The

denand for f ish is growing rapidly throughout the world in
is with the increasing population which is expected to touch
the 7 billion mark by the end of his century frm the level
of approximately 4 billion of today. It is estimated that

by the year 1985. this demand will reach about 107 million
tonnee(P:|.11ay, 1973) .

The population of India that was of the order of 604
million in 1981 is expected to touch the 850 million snark by
1991. with a population projection at a little over 1000
million by 20wA.D.. and a demand on fish by 55% of the
population at a rate of 30 g of fish per head per day, the
country would need a minimum of 5.5 nillion tonnes of fish per
annun, which is exclusive of the demand for industrial uses
and exports. Thus the country's research and derelopnent
programmes in fisheries sector should be geared to admieve
this target by augmenting fish production by capture and
culture fisheries. However, our major concern today is that
for the last six years, India's marine fish production has
been stagnatinq between 1.4 to 1.6 million tonnes. q In order



tomaake our planning credible and target achieveable, it isd
paramount importance that top priority be given to aquaculture
for achieving the promotion tenet by 20005.1). In 1950, the
developent or fisheries was included under the integrated
programme for production of subsidiary food for the nation.
Aware of the inortance of coastal aquaculture for augmenting
fish pl-‘0<l\1¢'B1Ol‘l¢ the Central Marine Fisheries Research

Institute launched research p1-egr&s in the early
seventies to develop appropriate low cost technologies for
the culture of marine and brackish water organisms. In 1975,
world production by aquaculture was estimated to be over 6
million tonnes (Pillay, 1979), roughly 10% of the world fish
production then, or which India produced 0.49 million tonnes
of tinfishes and 0.04 million tonnes of shrimps and prawns.
It is expected to touda a total production of 12 million
tonnes by the end or 1985.

Most or the present technologies which are in
vogue in aquaculture in the developing countries are
traditional in nature. Further increase in the production of
sinnsnes and shellrishes through aquaculture could be
achieved in two ways: one-by the utilisation of additional
areas for aquaculture; and two -- by the developnent and
introduction of new culture technology and thereby increasing
the production of organisms per unit area. Extension of
aquaculture practices to enclosed bays and coastal lagoons
necessitates extensive investigations on the environmental



biology of the area in order to evaluate their potential for
aquaculture.

A perusal of the literature shows that lost of the
earlier works on the ecology and productivity Ira the Indian
waters have been confined to the estuarine ecosystms and
contiguous neritic and oceanic water bodies. Although some
intonation is available on certain aspects of the
envirornental parameters from the ‘coastal lagoon ecosystem‘,

there is hardly any indepth study on the ecological and
productivity problems tron "derlict saline lagoonal
environment" in India .

In view of this, the candidate undertook a study on
the subject "ecolmy and productivity“ of a typical “coastal
saline lagoon"(Pilla;headan lagoon) situated along the south­
east coast of India for a period of two years!-N11, 1982 to
June, 1984) , and the results of the investigations are
embodied in the present thesis entitled "studies on the
ecology and productivity of saline lagoon‘.

The thesis is presented in three sections. Section-I
dull with ' m ms sselm m nm1.\sati!.isz‘­
in which Chapter-I contain "Introduction" to the problcs,
Chapter-2 presents the "Review of literature‘ Chapter-3
explains the “Material and methods“ adopted, Chapter-4
construe "Results" of the work and Chapter-S cmprises the



"Discussion" on the results obtained. Section-II deals with

the ‘mega an see menu 22£i@s.n:', or whmn <=hm=-r-1
contains "Introduction" to the problem, Chapter--2 presents
the "Review or literature‘, Chapter--3 explains the “Material
and methods" followed, Chapter-4 canprises thd "Results"
obtained in the experiments and Qaapter-5 presents the

"Discussion" on the results obtained, A critique on the
suitability of the Pillainadan Lagoon for mariculture practice
is presented in the last section(Section--III), Further, a
detailed literature on the subject matter of the thesis is
presented at the end.

The results of the investigations have considerably
enhanced our knowledge on the physico-chemical, biological ad
productivity characteristics of the area studied, North-east
monsoon exerts profound influence on the hydrology of the
lagoon by initiating the sea water circulation with the
opening of the barmouth, and with the inflow of freshwater
consequent on the rainfall. with the advent of smear season,
the lagoon becomes hypersaline and anoxic, making the
environment non-endureble for the organisms. This results in
the low rate of productivity in the lagoonal ecosystem.
Based on the results or investigations conducted on the wind
velocity, wind direction, pattern of surface currents, water
and sediment quality, column and benthic productivity and
results of mtperiments on mtrient enridunent, suggestions are
presented for the perennial utilisation of Pillaimadem
Lagoon for aquaculture practices,
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ml! largo onponooo oi rolativoly protootoi, shallow

nozioovotoroniot olongfluoooootoloozoiaootthovoz-ll'o
loainooooouminououooothoyorooooooiotodvifla
ooootol loooono. Bach ooutol loqooao oro oxoroiolly
important inviowof tho foot thot thoyllpyort onltoaoivo
tiohorioo and thoyoro oitooot owidovoriotyolohonooo intho
ouvironuontol ponootoro. ‘rho ooootol loqooa ooooyotono oro
all-Mi!»  tothopoouliuoooditioaoo£iluoi:hyd:o­
oynuioo and oooinoatotion. Boo to tho inflow of tvoohvotor on
woll no Mo to mo nonoooml inpoot, drootio duonqoo toko plooo
in tho ooooyooono vmioh in tam oonoidorobly iatloonoo tho

bioloqiool moooorooo and orooaio promotion. mory old
atovoaoon ii!!!‘ D atiaodtho ooootol loqoonl on "Delia of
wotor, oopu-otod in loot ooooo tam tho ooom by ottohoro born
or ioloado, oi moriao origin all no anally porollol to tho
eooot 1180'» PI'i‘lt¢hoi'd(ll67) oonoidoroo tho colltll loqooao
oo'ootuo:ioo1 Aooording to I-on1:£ord(l97‘7) o coastal lagoon in

"o oooltol mono ooproooion bolov soon higher high rotor, having

porooaoat or ophnorol oxmiootion with ooo, but protootol
tron tho  by ouo typo oi hon.-ior". Aoooi-ding to no:-nov(l949),
hyporoolino loqoom no woto: bodioo with o salinity ronoo oi
47-30050. "hon o ooaotol loqooa booonoo ioolotod tram tho ooo

ond/or oolinity voluoo ouooofi neon. it in tomoo on
'l\1porooliuu" loooon (Por¢l9'!2).
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'1here are many coastal lagoons all along the coasts of
U.S.A. ‘me eastern coast of the Gulf of California is almost
continuously bordered by extensive coastal lagoons. Ecological
comparison of fifteen such representative lagoons with the open
Gulf was attempted by Gilmartin and Revelante(l9'78). During the
last eight years, there has been an increasing interest in
developing mariculture in the coastal lagoons of the Baja
California penninsula, In Mexico there are 125 coastal lagoons,
with variwle composition and salinity, since they are formed by
the mixing of river and sea water (Lankford,l97‘I) . ‘me
evaporation of these lagoons causes further changes in their
composition, Most of these coastal lagoons are very much in
their natural state and basic ecological studies have not yet
been made in many of these lagoons. Some of the hypersaline
environments have received considerable attention in the eastern
Mediterranean Area, Mediterranean coast of Turkey and South

African Coast. me only hypersaline lagoons studied in the
eastern Mediterranean are the Bardawil lagoon and the Great and

Small Bitter lakes (Krumgalz 9; a!_._..19eo). I-1mn<>1<>s1¢=11Y, than

lagoons are practically unknown. Only fragmentary information
exists concerning the Bitter lakes of the Suez Canal (Fox, 192 9),
‘mere are more than 20 coastal lagoons around the Sinai
Peninsula, The biology of saline lagoons on the Sinai Peninsula
in the Red sea has been extensively investivated in recent years,
The ecology of these lagoons is of special interest as tiny are
subject to extremes of temperature and salinity. The Valli of
Comacchio is a shallow coastal lagoon of the Po River delta,
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amazing 10,000 ha an! in atiiiaafl for aaaaaaiva aquaeaituza
(Caicnlm 19725). In aha waaum Victoria man an 24 iakaa
ranging in aaliaity fza 1-204160. Ian zaaland has tau eaaatal
iaqooaa and tha awlogy of can wan awdiad by niumailtlfli).

Conaidatabia ataantienhaahaanpaidiazaeantyearata
atuly tha ecology and productivity of tha alwarina and eamlautad
iabmmwaunueuna :naiaiu¢ra:mucunainu\ap:oau:u­
vity at final azaaa tor the atility of acmacuwnla practilaa.
vary littla infomatiua in available on theaa aspacta in tha
coaltal iaqoulla which an daaraqhatialil by high mum. la
radia, aiflm 6|-3.00 Ina oi eoaatiiaa, 0.612 million ha araa has
baaa and tar aquaculture in 1971 anfi it ia animated that than
III 2.1: nnim ha azaa which can ha pumiauy we ea:
aquaculture and thia includaa naaarvaira, Iakaa, aatuarioa and
eoaatal la Iaitabla for caga, pan and rait cultural
(naum1.19'I'ri. In orda: ta understand tha suitability ac nah
dataiict aalim iaqooaa £0: aquaeuitura practical, it ia
naoaaaary to invaatigata thair aavirolnant, natura 0! thai:
tluamatiaua and ma rah at peoduuaivity. with this in vim,
aha investigation on tha aooioqy and productivity of Qua uoaatai
aaliaa iaqoun at Ilmdapu Pmialnia along the lath-aaat coat
at India awaa takaa ap.

Inveatigatioaa on tha ecological pan.-notera and their
apatial and bsuporal variations in tha laqouaal emizunant warn
eoaducaad in 0:-Ger to estimate the variation! of auoapherie

tauparatum, water izenparatura. aaliaity, dissolved  all
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soluble naetlva phosphate ..l attain» altrlhi tannin all
sulphide. flmmla prodnctlna was oltinatd flurcuqh cut the can-a
oi nuéy, moral the nuounnat at the putts:-n at distribution
ofanoplmltfiunwuéomforalonlounporl-ed. Indiana: aqlol
eollouadwnaanalyud torunpcrnmro, I11, pl-I, arqualcaubon.
total phonphomn, Kjoldhhl nltroqon, gain also dlntrthutla and
total mlphldcl malltatlvo and qunatltatlvo any of bumble
naetofmnl was dull. The lcdllaat sample: in tho vuttlcnl profllc
won unnlynedforeatlnatlaqtheconcontootocgaulcnazhon. natal
pbolphomn, kjalfiiahl nitrogen and grain also. In onlor to
uadoratufl flu dial tlucmatloal duo Q0 tidal lnlluz an huh
wan: lallar an the dissolved aaqgan, nllnlty at the autism and
batten laynrl, iolfllo reactive phoaphate ;, mum. nlttlto and
10:10, anorluotdlnznalctafiluwnrnunflurtdzcnlnludma
wuynouwlncluéntlunattocuotpro-nonnumnaaloonud
pout-nonoooa pariah. hpertmt aoutal tlon 11009 tho but
of the lagoon won ldontlllul.

flunajorlot-baoktormoaquwultunpruotluulafinlo
eoutalnliallaqeunlntholuekotwatordulnguunor. ‘nu
lI)l6QOfI@‘UhIflIl§IlBlI0@1flPl1klIYl'QQ1-‘GI-flQlD.¢lO¢11flI

ottlnlallnluhoaccnpuodtothataltlmlqquaailoar.
DlltlaqtI\I$!lO@p0tlo6I,h0topo0tl9r1flI11nlI'l1pI0¢\:10Il
lntlnnmdgyhvoalnnlnoalyluoerloadlaqotaatrloata
luputwuobnornfl. Itlofilneauodtbatzhnlnqoennny
,t0f.1t&1Y ha and for duon-tom culture pactloon with seasonal
onrldnclrt. Bnqqeltlonn an ado to: ponmlal alum practlco.
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DQ110910) tnvaattqatad the naczflauthoa of Ina

aaltaalahleiaduth-allthutralla. Amatmaganflfldalndlar
(1971) computed aha total. dlaaolvad gluoaphoaa, nitrate ad
raactlva pmpmm eontanta at than lacy am two ahallov
Canadian lakes at the haqtanlnq and an of mun: mqauma.
n1tcha11(19'11) saunas the aaaaonal distribution of pumapxumm.
gnu production. algal apaeiaa “position, tqeratunu
tranlparunay, eqqan eoacantratian, leak aolnhl and pil £0:
tw0»&ha1£yel,l'9 1lath6'I‘QlI\aIllI-090911, I-lkllllhlllaranitalil
Laka Waiver! M lav zaalaad. I1att(1911) lunar! Qal
variat-lell in Qua primary prniuativlty at St. lllI9ll'Ot'I lay,
llovakaotzlanad attrflsuaadlteotha taflaanaaotthavaathar
on hyémqrqahtc zaqlna at aha Bay. Maluaq 3; Q,-(1972)
atudlafl aha tuna:-at\u'a, duaolvod 017901. I": aaauhl am
naamznanh nltmqan, phoaphoraa, cannon. Iajmr cations mi
phytoplaflctna dlltrflllfiibn in an ultra-ollqétmphic lain In
(Dragon, USA; P0t(19‘72) ha! éllcullil on the hydamloloqy 0!
thahtqlsaallaawauanottluasiaal Paatnlalaa flahaa diaauaaad
tha baathtc tannin ad flora anfl attrlbuhd Ilsa puma: fauna!
Mvanlty an ha to the hyporlallal coadttlfilh Schildlar Q Q.
(1912) lnvaittgated tho aaaaonal variation cl tcnparatun,
wator transparency, pll, dlaaolvafi euyqan, naaetiva Ihblphafl,
nzu-am. nauaua. uumua, hydmoqan aulpnuaa, mamas. vrillrr
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productivity and phytoplankton in a mall aatrophio lato at
Minnesota ovo: a pariod oi several yoara.

-‘rorqanaau and I‘ancI\al(19‘74) atalial tho llllphfll‘ oyolo

oi! aaarina aadinant nodal ayatan Ifialtlllfilfifllilllillilfl
rata aa about Q0114!/8,/‘lb Cxnflflfl malyaai Qua oota
auplaa in a aalt narah aadilaat £01‘ Qrqanic carbon ooatantv
alooad|afluo(l9'IS) daoamiaad tho oorrolation oootfioiaota

batwaan pzinuy produotifim Ihflwrlaakooa binnaaa aa chlorophyll

g, tqaramra, tonal of aitroqan, yhoaphozaa and ailioaoa in
I-aka Brio for aiqht Iouthl. Ilitd1all(l91'5) vorlnafi on tho ohlorida,
raactivo magma. nitrate and umuu Qflllflintrltlfifl in tho
tmahavk Lagoon, Ihidm in a naall (9.6 ha). shallow (l Q) ooonal
laka in Otago, for a yariod at two yearn. mania 33 11.0975)
iavaatiqatad flu primary productivity and mttieat limiting
taotoza in tho lakaa and ponds oi tho Ioatak Riva: vallay,
Alaska. Pnlyll!1S) iatauinad the salinity, uunparatara,
intluanoa of rainiall, aaohanoa of water with the aoa, rota of
evaporation. diaaolvad "Rifle orqllio aatoer in the aaaton,
priaary ativity, aaoxotauna and the time-visa of a mall
shallow Iaat-Atrican coastal lagoon for about ona yuan

Geddaailflol rooomad aha aaaoonal daanqaa in tho

phyaieal, duamioal and biological aspects of 16 aphcaral
aaliaa labfl in Iaatorn viooorial Mton and IiUIltt(l9'I'7)
Gatominod the total phoanhoxaa and organic carbon comsauta lo!

tho aodinanta in flue polluted ooaatal envirolnaat at Walton
baokwaoara, England. Iaraar(l97'I) candid an rolaana of



lletrieate by lierebiei eetivity in the ennui: eedineate at Long
Ieiead heal end presented etoidaiaetric Iedeie. cdaea Q Q.
(1971) investigated on the uupreare, lelinity, pa, rm,
dieeoived qgqen eafl hydrogen euiflide in e ooeetei hypereeliae
deeert lake. Coma 33 ,|1.(i91'7) werkefi on the eeearenae of
eeipher phetetrephic becterilo their dietrihetion in reietioa to
hydrogen eniphide concentration em‘! light inteneitiee enfl the
primer! production of the loler I-Ike. -‘lorqenlea and 0d\en(19'I‘I)
obeerved the sulphur cycle ed’ the beathic cyambeeteriei mete in
the eoeetel hyperreline Bole: ieke end tam! only 11.510 of fine
luiphiée yreducefl il trqpged within the eedilem: in reduced
torn end um remaining 998.8150 sum» to the eurreee where it
ie uaidieed. men: end mzumrn eneiyeed the organic setter,
ceieiue, total. ml! eadmaqeebie phoepherae. led, molybdenum end
oepper in the vertical ptcfilee at the iirberei eeiineate or Q.­
Poiieh 111:“. lmieo end llejee wielki. R-oeenberq(19'!‘1)ete6ied

theierol ‘Ipecieu ehmdeneemdbiueelofflaelaeathic
Illdlbffllll fiinitiee in different etrete in the eedinqte U16
the eeeeouei verieticn in the fjords of Sweden. Begender em!
Ii81lfiO(1978) evelueted fill file 0!
leeIui'Cfl\tl£0rd\ere¢teriIinqthIeefliIentIiIltheBe1tic8ee
end the Gait e! Beth!-e. Bernee(iQ‘I8) mam the verietiea ie

\

thepereqaeflaierotagjliflmlfliereietionueeedinent
up eadseiinity reqine eteightliteeinuotfllflorfeikmdet
nu aim amuse in the Severn Eetuery, mien. Idvuflntlflll
inveetiqetefi the temperature, salinity, diei cycle of dieeoived
oxygen, vieibiiity, wind circulation, ptilllf promcticn eafl
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bonanza lafcaaa and cpurunnu at fin Hutndn human aunt
10000! “IP18! ta M1300. fllnnrtta and Rovolanhllflil
“Rid M1: ilileltiqitlthfl Q the fifllptrlhtl Vll’1lS16n¢
alt:-nu and phonflna %ntntl.oa, primary yrodlautlvny uni
tidal clldnanqu of the fltnen rnprelontatlvo 1% and liquid
thcnwltbthnopndult dnzimflae auanetluvuctnpwnlllng,
hiqmatuqarctnmmdutthounatflulwraintullnuua.
sum at A-mm unlyad flu awmmnn at an hydroqua
Iillphifil release Iran a nan, similar.
Aggcrlnnd Ana in Mnijbrfllu and a null lawn Kala V1.9 in tht
canal ans of Donut, 'fl0h(1I7l) &uaedl the auxntty
ntmetuucfatmplaalnutanlaqoonlntlnqparvleridahyl.
Jones Q fl,.(1978) iavutiqatod tho lagoon profiles and tidal,
air and watt: umporature fluctuation,  variation,
anal. diversity and uooplaakton luau: and 6101 van-salon at
0 high calla lagoon, ballast-nu-Bub in Sud: Arabia.

I

1114197!) team! I re1at1onlh1p'be1:v0cn 1&0 lnorflluctly

and prinnty prodnutlvuy and rclatod tin cuttophlcntloa to tho
comautratlua of alga in the sag-urineaul Lain Ana. north­
wolurn maria. firnvloré J3 ll‘-A1919) nudtd the nutrient
levels, plan plpnnen, auyqla bnllneo and
populattonlavnrnporiodotumylcta inuuobrfluh-nut
annpoel lagoon, mlnunth. menisci! and Bu:aa(1979) walnuts!
the 6K!9IIlG0ll%i10n£Qrl:\lB6\ltIUpl\1fiII\l3Q818!¢1lIlIl\\I1llQ

annplozhyerundcl, trenzheeaunneanotaetdsnnmaln o
oxygen,  fl; inflow and wtflouui. ally
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flffllm M amour 1: we inch or up  mam
OM R01alonl19"I!) found I earn.-elation beacon mo nltraqoa,
as-cute carbon and the pa:-ulelo also at the utuulno ltlipnntq
1» '"-II"-Q11 “mm. anau. mama um mun-mm
investigated tho light dupoadoaeu at pheopnag ‘pea; by
fifififlmiwn an mum naming» at Hominy IQ. caluuz-nu.
'11" =¢1=*=1wIh1n d»¢='N¢ Illhruzlnatu tho ntchaltl-lloaha

kinetic function eamly I001 in algal mtrinnt uptake lfiIfl1Ol¢
l0lIflIOl.fl(197D]) charred {ta thn lodhlat Quail 0! long Iliad
Bound. Florida lay and Pcttaqumamtt rims, Rhoda Island and

firm the laboraeozy e::por1nentn%tl\ac the Imam: produced by the
doeonpooitlon of organic nitrogen &adn in nude nodincatl
can aeaQ1u!:o1nflnporowa1nr, dittuauntcfthonodlnonu
iatcthemurlylagwatatcoltiérbo adlotbudm*hothoI0d!|n0ntJ¢
Anlnoacida, hounfllnpopttdonorprocaina, orhotharoflnc
prdminmthmdomamcmtmmnumcmarflnnnmm
aélnouu ad tho nrqanlc nitrogen Ll pnhanttally utilllod
rolattvu to urqmlc carbon during cu-17 dluqcallil Qllobnfllcl,any . _

Rim and lunar (1900) wulhod an the adsorption at

pholphatnlnuuuutcnarlaooodineutaotl-flnqlslanélouiqfi.
Krunqalz 3; Q. (1900) dltonlnad tho annual. salinity vartatifllh
pfl and 61:00!-van! ocyqcn fluctnltlm in a nnmral hypornlltal
aardavn lagoon in $1|u:1’.? ununon 33 fl,.(1900) mam the
inorganic phocphltn uptnh in the brnkhh troplflll mule lagoon
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0.089 the IvoI7¢oaat. I-aura-1-a.:'ag§g],.-(1.900) oatiaatofl an aaa
lanai, current valootuy, zuupox-mama, “many, uyqaa, inorganic
phO8phl€I¢6i1%l'l!11‘, aaatoaaadltaorqaazoandlaorqanlo
traction» IlUNIlnkton apaotaa tmdanea, parttalata orqantc
carboaananlttoqanandprinarypromouvitylaaahallovrliaatcaa
coastal lagoon. l\oaa&aIq(1900) 1.-aviowaa tho in la! apaoiaa,
emu abaadanoo, btonaaa and uaozobanthto tuna! ouapoattioa
roaotlona co the mcyqan chfloianoy on tooorqanlc anriernant and/i
or qauorphologtcaloconditlous in tan tjorda me! eflnariaa in
northarn Europa. Wa1ah(1900) eattmatofi the ralativn maqn:l.@aa

of mtrtant activity and dial cy<=1oo£ mttlaata of ma manh­
métlat aooayaulaa of Branlord Riva: Eataary on the north more
of mag Inna sauna. rmagbmthtaoao) womad on an only.
aaaaoaal and annual tluomauoa noag aooplnhaa banana ml
doasltloa in tho oqollatanl tropical @a1naut at Johan lay,
Paarto Rico.

assault and Iumofllflai  ma aaaaoaal an!
varttcal ohmqaa la najo: tool, eonflactivtty, pit, ozaaeuva
phosphorus, mlozophyll _|  and marina: aoumoaa to:
abaat  aoewoa-wuuuamm. vmdorLoa!!g§,|],­
(1981) aaalyaod tho aadinant water aaehaaqa of nitrata. a111oa¢
xoata. nlwaphah and ouqqan on the tidal flats in the ha­
DQ‘  my

cannon: and aunonatnafl uvuuqaoaa no tho cm
ratio, naozo-imaxtwraua population tnolallnq polyuhaaoa uana,
Iolluaca and ~@\1poda, aulphlda, organic calboa, nit:-oqaa
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andpholplaaul, lnrratioaadtlucavurngubuaflaidtiuaacrau
the udinnnh-wan: into:-has in the Patna: river entail!­
Coeahunni and I01-ru*i(19a2) estimated flue anal and oaoeaui

variation of  abundado in I lhnliml-water iuqoeu
oi! m,oeo nu. tin van Cdnmohie, Itilizod 12¢: catonoivn
aquaeuit-an-V Fernandez 3 g},.(i9B2) ludiod the tam! density
Ind ecapooition of hypu-alias waters at u Mexican inqoea.
Fisher at 11.119823) worked on the flidlflmh, nitrttl ad
emuu-mandamus. intzlureellortlatiaraiiaal
ontunricl. ‘BN7 (198%) I109 dnflmiatd the ealbdn and nitnqoa
photonyathatic praducuivizy by the plankton cemunity influoa
thus eotnarht. McCarthy 33 fl.(1982) lnulylod flue uptake of
mania, um» uudvau-llbynicrepiunltoaoftholtiamtct
Lake ova: a period at we yuan. Iliilan-Inna ggfl,,(19l2)
dotcnimd the In 1001, nliaity, hnponturo, nitrate,
aux». mama», rlilltllilg an»-upayuu ;. 5 cad 3 and mu
||hl0oph1tiI|l¢  nbundlnm and phywopiafltua
productivity at than interim: identical cl lduia sun Quintin
coutai llqfldn (Muico) by sxliag duct in nary two hour: £0:
ton days in H» axe: pried. I0d\n11.(1902) ulpotilloted on
thcuedlmqudnitratocadfluoprmetnoibactoriui aim.-no
roductioabetwoeaouwntorund adimmt iaaanitmnh and found
that the ram ot removal at nitrate tram water column innnaod
with the  state eonentratioal of nitrctm Patklrhidi)
studied the laden-potential. organic nutter, grain-sin ad
bonthic £&nl0£th0 OIfii.$II8l01-lIQ1¢I¢X1@O€lll’1.M.q;
the Dalian: I-@911.
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($31!! Q, fl¢(1QI3) malyaad tha dapth, tQpQr;tQgQ,

Ill!-Iii!‘ dhaolvnd mm. aolubla aaactlva phonpnau. mum.
mama and an mm»-mm danalty at m atatlonl la a ahalloa
laka(59m-‘-l'Mm_daptl\)1nspa1n£oraapano£unayaa:.
navoltlaafl baaaé on nu nun»: oz amazon at tho Bganldz 151“

aadlaanta,  that flu anaarubla nathana anldatloa was
aasutlng at the baaa of tha aulphafla tadncalou man, Pu-an an
Alvaraa-Box.-rago(1983) almnzaqaua an up mum. nu-nu, aunmu.
partlculata arqaalc earbaa and partlcalata atqanlc alzzoqan at aha
noaah at a ;aaaatal laqoen along the Baja California can to ptailea
aha varlablllty and fluaaa cl nitrogen and orqmlc catball.
Kahuna Q 1.11983) datamlnal tha alkalinity and calclua
calbonaaa aoluhlllty at tho hypataallaa aux-taea Hedltartaaam aaa
watar, at! the ‘lal Avlv fioalt. '1‘l$a(l983) aaalyaad aha aaczebaaehle
ualtlaaotu lakaahnlnqaaallnlayrmqaotltolflflaaad
dlaowarad 27 apaclaa of aautoduvarhabraaea at\~.‘aatem Yflafiarlal
matralla. Wafargg _fl,,.(l983) wozkal an aha aaaamal damqaa la
tha ccncaatraalon of. altrlaa, altraaa, raantlva phoaphata, In
ratio, anunlwn and primary ptuductlan la a flatly wall-Illafl
taapa:-aha coastal water: In em llozlalz any lot a parted at taro
yearl­

1

Jqaraamiliifl lnvaatlqatad an the aaaaonal varlatloaa
la tho ealnperamra, aallnlty, dluolvad ouqqan, uouo relaqloal
condltlun, mncantratloa at aolabla mwtlva phoqhaaa, nltrata.
nltrlaa. manila and allleata at use aoaatal watera at aha Pall:
lay and mum watara of tha Gulf oi Human Praaafl(l9S431956)
analyaed the plankton of flu lamora watara all llandapuh
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lla1r(1970) datamiaafi the primary pruluttvtty in the Pall: lay.

Iaaiamuansconadareeuzqlobalmncyanenooueal

3‘9°°" *'"'"-'§‘~ "'1' NW0! llnata the coastal water raaaarda
1“ IM!-I at Pnrnncapenu man. PQQIIVIIQ; cauua luau».
vubuua I-aha Mwdwl» Quvbuia Canal ma may anus.»
mm. V011 I-in Ianltailanl-dun. aajathanga I-alu,ldan­
Hadayara baa. Parana: I-aka. Aahtmdi Lana, vutnad 1-aha,
Klrnxuu 1-aka. lbhllvallwr Rant. Giana I-aqam am KavanhtIa. an “upon a thoPinata  l'I_ lhlld tha ahtva
aantlonal plil which are cataqoriaul an IUIQIOGIO; lain,
aatuary and hamzwatar.

Pantifitatfliii) dtaaoaal tha pauibllttiea at an and
pram‘ eulmma in ma Pnlalnada Damon. P111a1(19S4g)
lnvaatlqatod null at the taetora uoatmlllaq alqal jrodictloa
an nnunua Lagoon. muasq) mama a halavflzille blun­
qtoaa nan» @t:-noun). mllaohd firm tha
Pfllahadm Lagoon 20 find ltl qtmlfil Iaqultlnlntl. P111a1(19S5)
lnvuttqauafl fin tonic cupoaltlon at blue-qtam alqaa at
Pillatnadn I-aqaoa. P111a1(19Sl) tnvoatlqatad on tho pli, 019010
mum:-. ecu: altroqan, total and iaanuzial pvuphomo, water
aolabla constituents 111:0 d\1a:1d=a,a aulphata, calcium, nitrate
an! iiflalldtluograta-alaacfthabotwlaudeolloatad lruatvo
ataucaa in use Plllainada lagoon at I-landapua paaialula.
'rup1(1959) vapor!-.06 on the surface capo:-aura, dzuulvad anyqaa



M

salinity; I": I|\9lI|\atc¢ mwnmun, aoophalners, no other
zauniatio ooqoannta sud: an ooolcatoatu, mauiido, onutnoanm
noiiunol, fishes and prams at the Pillainlfin Lumen. Ho lino
ltmdiod tho filhim lothodl Qployod by tho iooai tilhollln nil
the commie! of tho iinhozy oi thin mu. 'rwi(1960) roviovol
the mania oz marina tiah aim» morinnto(g $1) in
nanapan nu! the ponoibic nuns oi increasing the tinh yield.
'runpi(196'I) dileusaod the utilisation of Pillnimaflun Lagoon for
marioultnm praotioo. I-Io(i969)hd Gisounod tho qonoral pl'lYI1¢I1
and ohaioai oharaohrinion of the Piliainndnm iaqooa and brought
to light IQ: oi tho inherent draw backs which atioot the
biological productivity in this area. Hohm(1983;,§ and 3)
briefly dinmuofl tho hyflroioqioal oonditioa oi the Piilainadln
Lagoon vmiio pveloatiau the real!-.1 oi g fig culture
czpotilcntl oooflucind in Pillainulam lagoon in than fish I8!!!
of 0.25 ho odu Ho had prolontod 0 brief note on filnplraturm
dinoived  and salinity of flu Piiiainulun water at Ba
fish pun lihl»
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n..u.__1-._u== LL2 or
Elli!)-nflm 81 El 883'

Pllldnndm lagoon, botwooa 09' 11' I to 09° 17' 40" I
and'D°5'It:o‘l!' 0' 2l"l¢Ih1¢IhQIhIndI¢vIt300hl¢ to
oltuatod along tho Polk lay cont of Monflopn poalmula (Plan
1-1 to 1<-3). Along tho out-wont direction 11: 10 8 has long and
tho north-south direction 0.2 to 1.0 In brood. ‘min lagoon,
though on mo whole to Imam an Pilloilda lagoon, has than

upuato amen tor throo soon. ‘me flat non: grounds Iran tho
from wan: inlet to the western aide and 10 called Pilloinodll.
‘rho aoeood noun occupying tho -1-“ from we freshwater inlet to
thobornouflnllonllodiiueodlianllflloflulrdooallocotodtrm
the bar noath to the ollltem I160 is M1106 Hunafldcldll. ‘Ibo

deepest area during monsoon anon hardly wooed: 1.5 n 6007.

§81fl.21%lfl.'
sh: ltatlono were noloctod for regular ompllnq, of which

one val at the Polk Bay (Plato: 1-O). Station-I wan located in
tho Pilllllltlllli lfllll Ind ltltlon-II at thi ¢@nerI:CInt Of thi
Thoodnl lone when the freshwater inflow to felt. Station-II!
was loeaoofl in the middle of the Thoodai aono and nation-Iv was
thud atehomfl oi Thoodu. Ionovmoro thebumouth canto.
statton-V was in the middle oi fin lllnnafldcdu mono» ‘mo ltotion

in thohlkluywu £1m61ntho1nIho:oamaa1:1.5ndopth1n
botwoon notions-Iflaod IV.
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3.3

jib

mm amm­
liegeler weekly sapling wee conducted tron ell theee

etetiohe. senplee tor eetileeting hydrology end mtriente were
collected weekly, uhereee eetinetion of primer; productivity end
enelyeee or eedieent were oerried out fortnightly. During the

collection, e eet of reedy neede kite wee  to the field
depending on the neture or collection (Pleted-1) . dterting
tron the first etetion et 0070 h, eqling wee done at every
eeooeeeive hour tron the other etetione. tor the convenience or
covering flue dietenoe in the eininen period, flue etetion in the
Pelt ley wee empled erter etetien-III. ‘mun me ueuel time ed
enpliog wen firm 0070 h to 1300 h. During the noneoon period

when flue lagoon wee ‘tilled with water, etibre gleee boet with
en,0AI-otireetweeeeedroreemplioge however, thetieeend
the oooree ed eempling were elweye the eae.

Ml LEE‘
Being 0-e-50%: high precieion thermometer. the eir

teqeretnre wee recorded jnet prior to the collection of veter
euplee, ‘me thermometer wee kept in inverted poeition while
recording me temperature.

B3100‘
‘the mernaeeter thet wee need ror recording eir

tenpereture, wee need for aeeemring weter tqeretcre, he the
legoon ie ulnelly ehelloe, the themoeeter eee ineerted in the
weter colt: upte 9 ca end the tapereture wee recorded. Ihile



Pluto I-'-1 VLUI 0! 0' £1014 Qgllag.

Plato I-2 brand  (ram Lott to Right):
1; Icttm aalinlty unplu­
20 9!-‘*
3; aumem calm:
0. instillation Qpuunl
5&7. mtmatlctnlpipettontcr amazingwlfllcr aoluuean at the field.
6; °II§'| axial
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Irina tha boat, vatar was drawn in a plastic buokat and tha
tanparamn waa imadiataly raoordod.3-‘ '

125 I01 '¢oruing' raagaat bottles with aw atoppara warn
uaed for oollaotioa or lllplei for diaaoivad oxyqan aatination.
Throa raplioataa wara talzm. Al Ihovu in tho P1ata|2-2, an
“NIB aarmlar waa daaiqnad to draw unaqitatad watar. ‘ma
amqalor mod was two-holod robber cork, with I tuba illlortad
tron thobaeootflaa atopparaadandiaqabovathewatarotlfla
andmothormbaariaiaqtronthetopoftholtopparandanfliaq
just abova the button of ma bottle, Before sapling, the
bottlaa ware washed twioa with tha mbiant watar and tho auaplar
was fitted in. Dipping tha bottle at S 0 dapfla and taking
caution to avoid tha antry of air bnbhta through tha action of
tho wnaa, the bottlo was rillad through tho tuba, whila the air
found its way to the amolphoro through the wit til». An
indioativo laud anaurod the ooaplotion of tiliaq and tho alaplar
wan raraovad by koapiaq tha bottla inaida tha altar. Uainq tha
BOD atopor, tho bottle was atoppaz-ed innido the water without
trappinq any air hobbla.

Uaiag ma automatic pipatta shown in Plataai-2, ooa I1 of
Winkle: A and oaa n1 of Winkle: 8 wan addafi imodiataly attar
ranoving the bottia tron inaida Baa watar. Artar aaourinq tha
stopper without trapping any air bubble, tha precipitate waa
diaparaad umitormly throudvnudtlla bottla by shaking. 1110 final!
ample: vora kapt ia a oovarad raa to pmvaat evaporation.
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Tradttinnal Wlnklar nathod with M160 modification waa

and ta dataalna tho dissolved auygan eontant (no, 1915).
‘ma outline not tha aathod ll as tollovllc

-nu pzncipttata was diaaolvod in ma ldsoratory aalng 1 ml
of 1+1 Inlplflrtc acid. ‘ma aalatten wan titrated against media
thioaulpha-ta solution. starch was uaad to nota tha and point and
tha anlllm thioaalphata aolntlon was standardized during wary
ant of titration filing 0.005 I potaulun inflate, Haan value at
the thraa titration: was taken tn: calculation. Then the disaolvad
oxyqan aoncantratlon was ealalated ulna me formula:

w-1/1 - 2151623‘
Ilhara,

an volulaoltnathlaaalphataoonamaéinnl
I a normality of the thioanlphata solution
V 0 volulo O!-the Ninth: bottle in I1

Alltluareaqantauaadlnthaanalyaaawarapraparadwith
double dlatillad water, auenua tron all-qlau dlatnlatian
apparatun The chemicals ware ed! analytically pure quality‘

2:11!)-n‘

aaplaa warn collected in 200 ml polyathylana narrow
nnnth bottlau at 5 an balm the water nu-tact. Batnra drawing
the aanplu, flea bottlaa warn washed twloa with the anrrtunfllnq
watar. Cnllnctad aanplaa ware pmaarvnd 1n an £00 boa: till
theaa wart titrated in tho laboratory.
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salinity was determined by the 01:01:01 Molar‘ tltratlcn
uothod (sdnlxland and Pu:aon,196O). ‘mo mtlinu 0! the nomad
ll an follow:

10 at 0! the water l_p1l was tttruod against the sliver
filtrate solution with potuaim chltlltc an lnflieltdt. Can val
takontonrrlvcatflnuatcadpointeolmnttoutnnlltho
unplu mm! flu itandarduatlon tttratlen. silver nitrate
solution was mama:-01506 during an:-y at at titration ulng
the standard an water mppliod by the  Innztuto,
fiaponhagun. I-Inch ample was titratod thrice nae! the an valul
wt! tlkia.

fit
it was dotomtaed tiling B1180 pl-I meta: nodal L!-101% The

simple! collected £0: the detomimtlon of salinity won and lo:
pfl dutamlnation before lallnity Ill dotemlned. Afar taking
tho pi-luster reading, tmjgflgflivu ualculafiad ulna tho
taxinla (6tanbl,1I69) 0

pa“  - mum", + o.uuo <5-5)
M‘;Q30
tall nealazulmttnpnralurl

2nih'
water dopth val Qumran at constant polatl non: the pol»

created at each nation. A scientific 0:010 at 1 n long val
undunluunthodopthmdthonaanvuluaotthoohballflttdo
otthcwuvowal taken.
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mann­
Hater sanples for nutrient analyses were collected in three

506 sl narrow-mouthed polyethylene bottles, washed twice by the
uni»: water, at s Q am tree the nu-nee. The bottles were
preserved in an ice hon till the analyses were carried out.
Using a ICIL senior spectrophotometer model osddw with a
wavelength range of 200-I30 um, intensities of the colours
developed in all the analyses were measured. values represent
the means 0! triplicate analyses»

34°-1 lllflll olfl fifllflfi
relieving the method described by "firs!!! and Rileytisez)

the eolahle reactive phosphate was estimated (no, 1015). The
eutliee of the method is presented helenn

The acid-Iolyhdate solution was prepared by mixing 200 ml

of 9.1 I sulphuric acid with 45 Isl ei o.o,o'n II amoniun
hepteaelybdate solution and than adding 5 all ed 0.1 n $083818­
antiaenyltertrete solution. from each smle two 25 nl
suhsaples were separately taken, of which one was regarded as
the ample and the other was tazbidity blank. To each oi the
subsmle, 0.7 all of Que aoibolybdate solution was added and
to the sqle 0.7 sul of 0.4 ll ascorbic acid solution was also
added. Alhr five Ieimtes the ample was measured egaimt its
turbidity blank  the spectrophotometer at 802 me

3-1°-1 mam
Using caauiu reduction celum, nitrate was estimated
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2’ tie

Cfloiyun end ceriberq, 1975) . nitrate ie zeoaoea to nitrite eleoet
quantitatively by neiqneteé cehiul ooima (Plated-2) . The
nitrite ie then determined ecoonlinq to the oieeeicei 0:ieee'e
reeotion. ‘rho outline of the method Qoiieeea ie preeented below
(PAO, 1!?!) 1

‘liniottheeqieeunmthrowaflueneiqeneted
cehim oo1@. lint 10 :1 of the eeeple flowinq throada the
ooisnnweediecerdedendtheneatibuiueedtoveehthefleehe.
Then $0I1\lolco1I.ectedint\lo£1elklo£25n1ceoh. TOZSQI
oi the re¢loed eqpie end the bielfi eqpie, 0.5 I1
eeiphenilenide zoegent prepetlé by dieeoivinq I g oi
luipheniieniée in e eiawre of 00 ei oonoentreted hydrochloric
eoid end 420 ni of weter wee eddevl. Arte: not ioee then 3 Ilia
and not 1%! men 8 pin, 0.5 ni 0! II-(1-ll-lIIhflI!1)~
ethyienodiaine eoiution prepeted by dieeoiving 0.8 q in veto:
end diluted to 500 all was added to me oenpie. ‘rho ebeosbeaoe
wee eeeeu.-ed eqeinlt the bleak in the epeotrophotuueter et
S45 In.

£13121-33'

llittite wee aeteminea by the no Dye Ilethoflieadeoh
neider end Robineon, 1952). The detemiaetioa oi nitrite in
beeod in the cieeeioel 0rieee'o reaction. in which the
nitrification it pl-I 1.5-2.0 ie dillotieed with lulpheniillide,
reuniting in e dieno ompound. which in tum in coupled with
11-(1-nephthyi)-ethyienediaine to tom e highly ooioui-ed eeo dye
with ea ebeorption merino at 545 mi that ie meamnd

coiorinettieeliy.
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me methodology used wee the ens es tor the determination
oi nitrete elite: reducing the snple through the
osdniue zednotloa eolxsnn (rm, 1.915) .

£11‘
lmnonle wee detemined tollewinq the phenol-hypochlorite

method (lolettenm 1969) . ‘Ihe tollowieq iseflwdolegy wee qloyed
lathe analysis. To 5011 of the eagle uudbledt, Zeal of
pm»: solution prepered by dissolving 1o q 0! phenol in mo -1*
of methanol end 2 ml of 0.95 sodiu nittoptesside were eddedi
Tothe smlel Smlofosidisieq roeqeetpreperedbyeixlnqlbd
Il0£l00qtrieodiCeiti'eteend5qo£eodimh1dt0Il6e
dissolved in 500 ml of wete: end 35 sl of sodizen hypoohlerite
solution vhidu use shove l¢S I wee elso edded. The developed
cold!!!‘ wee reed colorieetrioelly et 640 m.

ME Eli‘
The method by which sulphide wee detenninod, is besed on

the tolleeieg principle: the eoiditied sseple is elloved to reset
with dinewayl p-phenylene dlnine, with ferric-lone es cetelystl
A oanpleu uridetioe end substitution tekee pleoe resulting in the
queatitstlvo lnootporetioe of any sulphide-sulyhu: pleeeet, into
e heterooyolio dye celled methylene blue. The ebsorptioa of light
by the eqle ls eeeeux.-ed eqelnst the bleak et 670 m(Cerlhe:q,l915).

135 ml ‘Corning’ reeqeat bottles were used with em
stoppers to drew uneqiteted bottom eaeplen The 0179011 snpler
wee tltted lntothebottleend elong mbbertubewes inselx-teden
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tha tcptlthatutaratnt Iycltalaqthaatharholaoltha
mbbar atoppatwlth atlnqeranfl the tfibartxwa abova thcwatar
column, tha hottla waa takan ta a auall plt aacavateé near tha
ptlat I1 heaping tha hettla mouth 3 pg with tha lcval at tha
Betta watnt, tha flaqat vaa raauvad. The avatar this ebtalaad
waa uaal to vaah tha hottla and than tha bottle waa £11106 ulth
tha hottal water. The alt that was left la the bcttla Ihlla it
waa getting filled, than found lta way uutalda thmugh tho long
mllbar tuba without qattlnq alxad Q with the amla. Than tha
auplar uaa tunovacl and tha bottle waa atoppared tightly at tha
bottom ltaolft Uainq long-tippad automatic plpattta, l ul of II,
ll-dlnathyl p-phanylaaa dlalna dlhydzochlarlda praparad by
alaaolvlngl g in abouttlfluydmthlorle atlfltostual, and lal
at tattle dalorlda prapatad by dlsatlvlnq I g la about 6 ll
hydrochloric mu to soc .1. an um to tha 1-nu and tha
bottle uaa atopparad avoiding air hnbblaa qattlag la. The auapla
waa ammvan and em-:1» colour me dlvalopadwaa raafl la tha
lahoratory agalaat tha blank. ‘ma colour intensity was constant
tor atleaat 24 ht

3J3 iflllfi I112!!!
Aqtabof 22! cl: qapa and licnhlqhwaauaad tocallact

thtlldlllfltllfllililq Aaaoonaathagrabaadlaautwaataluantut
of tha avatar colunn. aadlnaat aqla uaa tlllad la a l00 ll wlda
aeuth polyathylana bottle vlth nlzmtx aaratlcn md cloaad alr­
tlqht. ‘ma zaat of the aadzlnaat waa takaa la a trough for
aacrcbanthlc analyala. In tha aaetad hlta, a mall mantlty or!
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3.12.2

3.12.3
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, 4

adhucmvnntahnntaawldn-nenthd Sflnlpolyumyloaohottlo
an qutduy an pmnble and 0.5 :1 of 2 I zine mutate noluuon
was addod. ‘HUI bottle was chitin will afar clfininq, and than
aqua an pucrvod in the ta been

Intlntlutrflbito. alnooannthoqrabwumnovodttun
the water marina. Q thnmmca: at 0-50%‘: paeislm nu matted
imndnmlytntlnadtnontaadtheraadingwal roeonha.

fit
mnyfloltiwoadlnoatwu dutnminofluingtlioopl-I

motor Modal LI-10'!­

flu
Tlnnhotthooodlnnatvu eatiautnduoinqthn can

Slice 1:8 mm: but with I phtiix tlccttodm

2&5 3%‘
‘Illa method of walklcyuad I1nck(1934) was and to dotnmlnl

the organic ¢:a&on contain: at the oodzlnout. In thin uothod, hot
chtunic acid val and to cumin Q arqantc ealboa present an!
the was aid not nducnd by tho organic mutter an dotcminod
volmotrically with ferrous salt. The outline at the pzocodato
1: prillflfild below (Helm and ne:m:yru,1971; rAo,1I‘7S) a

flnad1non1:anp1o\|hi¢hwnd:1cd1ntl\covanat110'c
£0:-Iihwuqruandlnmaqatanortarmflflumpauodthroaqha
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0.2 an braaa alava. To a noun lloaat of powdamad aanpla, 10 ll
of l ll potaaaim dlohraaata aolutlon and 20 ml of ooooaatratad
aulpharlo aold contalnlnq 1.2! q of allvar nltrata for evaq
lflfllalofaoldwara addadandavlrlal. Itvalkayt laawatar
bath to: 30 nlu. ooolad and 200 ll o! water van addad. ‘man,
10 lal of ooaoeatratad phoaflaorlo acid and l nl of dlphanylnlna
ptaparadl|yd1laolvl.ng0.5qdlphaaylua:I.na lnanixmlaot 20:1
dlatlllad water and 100 ml of oonoantratad aulplnrlo aold wara
addafl. ‘rho alapla waa bad: titrated with 0.5 I tarrona aalphata
aolutloa  waa praparad by dlaaolvlag ll! q oi tarroua
sulphata la watar, adding 7.5 al of oonoantratod aulphurlc acid
and than diluting to 1 lltza. ‘rho change lion blua colour to
ahazp brllllnt groan oolour continued tho and point.
‘rho raaulta ware calculated Iran tho equation:

Ill'0OlI1$Cnl:1§1_.'(l-;,
whQI'g

g a atplo wolght in qrlaaaa
I I ll tarrona aolntlon, atandardllatloa blank titration
'1' I al tarroua aolutlon, ample titration:

$11 all
‘!'otalphoaphomaaaaoatan1nadbypzolonqa6a1trto­

parohlorlo aold hot dlqaatloa. This bx-tuna all phoaphoaraa into
aolatloa aaoapt that halo Ln zaalatant allloata lattloa atmotaral
altaa. Tho aotllaa of tho alathofl ll aa tollowalno, 1.975):

ladhont auuplaa warn arlad in ovan at 1l0'C for 24 ht
9.5 9 of aodlaaant which was drlafl at 110%: and powhrad was takaa



3.12 J

2 6

$1! a 100 ll Itjaldahl flail: and, 3 laall acid-vaahad qiaaa
baada, 2 11 of ccncantraaad nitric acid and 2 a1 at
ccncanttahod parchlcric acid wcza addad. The aadinant auapla
waa than haatad to dry. Attar cooling, aulphuzic acid pzoparad
by diluting 50 :1 ccncantratad aulphnric acid to 1006 ll val
addad to the aadinaat. It was than boiled aicwly fcr 10 ain­
Attar cooling, the aoluticu was filtered uaing nciatanod whatam
42 filter papa: into a 250 mi vclunatric flank and dilutad tc
250ml. 105:1 ctthia aolutioa, 25a1atwat:er, Sdrcpocf
Oulnaaccihicacidandinl oiaulpharicacid-xcniuu
mclybdata aciuticn (pzapand aa for the aciubla naceiva plnsphaize
catinata of waaar) wara addad. Mar S nimtca the abaczbanca waa
neaauaad by spectrophotometer at ll: m aqaiaat diatiiiad avatar.
‘rho remit: ware calculated tron tho equation;

=-:1
Wham,

X I total ccncanoraticn cl phocpbczna in fag/q
a In values cbtainad nun the cuzva. iufq/0.5 Qb 0 ample night in 9.

fluanitrcguaccapcundaintinnndaraconvarudtcxcnin
auiphaaa by sulphuric acid diqeaticm ‘man the Iuncnia is miaaaad
III! diatiliad cf! {ran the lalt and QQUOIILBIG as indophancl bill
nathcd (I'AQ,i97S) aa tcllcwas

'l‘ha aadilnaat aqla waa dried at 100'C {ct 24 Ia and than
pcvdarad. 651 g cl pcvdarad aapla was tahaa in a i00 at
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ljeldahl flesh end then 15 nl of weter, 3 nell qless Deeds,
dnlnetedsulphnrioeoidendlnloidtlllnopper
snlphete solution were edded and hosted tor 30 minutes etter
thewhitennlfloeesedi Itwesthsnoooledendldnlotveter
wee edded¢ Subeomently 20 nl or l0 I sodim hydroxide wee
added and distilled in e receiver oonteining l ml of 0.1 II
enlphnrio esid. Raoeiver wee cooled end diluted to 29 nl.

'l'o 2 cl of this solution, 2 ml of sodium phenete solution
[m c2.s q phenol dissolved in an all eoetone end aamma to zoo ea
with methenol: Cb) 21.5 q sodium hydroxide dissolved in weter end

diluted to 100ml. llyeizmq 1 pus 0! ta). 1 pa-to: M end 2
perteofweter, sodium phenete solntionwesPl‘"Pl-l’¢.pend inl ed
sodim: h1po¢\lorite reegent, prepered by eddinq 1 ml oi! 05,625 e¢m/l
nenqenous sulphate which oonteined 0;! 9 eotive uulorine end then
diluting to 100 ml, were edded. It was then diluted to 25 ml end
the ebsorbenoe was neesnred etter 45 minutes at 625 Q egeinst

distilled weter. The results were oelonleted using the equetiona

Q 0 I III,-I
e enqlflaéll/2!lnl.ebteined£r~mtl\estenderdoarve
b I Ismst of ample, lg
25/2 I  £§¢§@l' e

mm mu mana­
'me sulphide eetinetion wee done tolloeing the etenderd

method (Stendard Methods,i97l), the principle oi! the method being



eelphidee ere eetipeed oi! £1-on the eeiditied eagle with ee
inert qee end oolleoted in eino eoeteee eoluelon. taneeee iodine
eolutioe wee edded to the eino eolphide eeleeneioe whioh react
with the eolphide under eoidio ooeditiooe. Thioeelpheee ie
need to eeeeare enzeeoted iodine to ihdioeee the qeeaeiey oi!
iodine oooeueed by ealehide. ‘the outline od the eethod followed
ie preeeneed below:

The eedheat eueplee tized eith eiao eoetete were eeiqhed
end ereneferred to l l reagent bottle. end 500 ml of distilled
veto: wee added to it. S el 1 R elm eoetete end 98 rel distilled
weeer Ieive edded into eeoh oi tee 250 ml gee weeh bottlee. The
l l lilfilfltfiflfifllifififilflqfllflllhbflfiilflflfltififlfllfifiifilfl
eeriee eeing robber mbe. The emple wee eoiditiod with l0 el
oi’ coeoentreted eulpherio eoid end cerbon-di-oaide gee wee peeeed

throeqh the ample till there wee no more eeell oi eolyhide {eon
the exitefimoftheeeoondqeeweehbottle. l5e|lend5|Ildl
0.d25Niodineeoletioewereeddedeothe£ireteadeeooedqee
eeeh botelee reepeoeively to moot with the collected eulphide.
2.! el ooeoenereeed hydrochloric eoid wee edded to eeoh bottle.
eeoppezed Ind eheken well. flue ooeoeate oi both boeelee were

treeeierred to e’ sou el ooaioel fleet end book-tiereeed with
0.025 I eodiue thioeelpheee tierelllz. eeinq eteedu eoleeion ee
iedioeeor. A bleak wee rm on the reeqeeee.

The eeeelte were oelouleeed ee follower9 .
O
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wh.I.ap

I a totaiauipniaaialq/uvatwt.
niiodinar tataivoiunaoliodinaaddaflinbothqaawalh

§0€1}1OIa

Ii aodiu flsiaaniphata a voima at aodim flaioaaiyhata aoiutiuaoonauad tor tha titration.
Q 0 wntwaiqht otaaplaiagrxaatmun iiw ~

Primary ptductivity waa aatinatad tarmiiatiy by Light
and Dglflt Bottia tachniqua. Aa the iaqcun ia ahaiiav, carbea-14
tachaiqua was not carried out linen tha organic dab:-ia vat

axpactad to intarfara during tba analysis. 125 mi ‘Coming’
raaqaat buttiaa twith BOD atappara van uaodi The dillolvad culyqan
valuaa wan tahan to: the initial battle. ‘three rapiicataa of tha
'iiqht' and ‘dad!’ bottiaa warn mad. 125 mi '¢¢miaq' 1-aaqant
huttiaa eoatad tviea with black paint and than vflvrd with A­
Aiminiun £011 warn uaad an ‘dark’ bottiaa.

Alta: filling tha bottiaa tailoring tha pracantioaa takan
in tha caaa ta: estimating dissolved oayqan, tha light bottiaa
waratunqntthaauaadapthtrmthapoiaa .'1'heda:kbottiaa
wan tiad in black ruin baqa and lung along with tha light
bottiaa. Rant dayat tha aaaa cm, tha light md dart bottiaa
wara £1126 in tha tiaid uaing Himmler A and B aoiutiona and

bronbat to an laboratory tar tuzthar analyaiai ma ditfaranaa
batvaan tha light and dun: battiaa waa takan an gnu pmductioa

wharaaa that at tha light md the initial  > ,1 ‘ ;
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ii
bottluvatflununotproductlon. flnealeulattanwudenn
an tollewflntrlckllnd and Pu-0¢m,196!) |

3 05 Q (V
Oren production, n90/In /6 I ‘ " ' ‘F24 WB7)L?'

Illlti;
Q '1' actor determined thromh oodin fiaiamlyhatn. Q1%¢'<=-»' "<=-»-= '<=-> ­

initial hm.-:1” nlpecttvolgn
PO I pwbooynthatlc Quotient, hero calm: an 1;:ii‘

‘rho attumpt to £111»: a known quantity of waurwu not
tcllndtu be fruitful. The dhttibution and ubundurcc of ncoplnnktnri
soopluttorl was estimated for can namooa season any during
1903-84. <-‘olleetton wan undo by using a 9 toot flbru glass boat
towh1chaauu&oa:\lYmA1umq1noo£Oho:apouuwa£1ttnd.
zooplmktnn  was lune in the area nfljaant to station­
!!! dam that plum in deep: than the nut of thn station!‘
Aathalaqomlltaonhallatohavoalmaqropaattaduduotln
aotnlldtapmvcattheotfuatafaqitattoafiythoautbolnlengino,
the mtwashald £1:-nly inland at the 016001’ the bout ennrtnq
totaliauorlionecltharheffluomttnthnwatercolunndurtnq
twing­

Iooplankton llmplel are collected with a eylindan-mm
shapod aylen not with a mouth dimetcr of 0.5 1 and nub I120

azzozfn. ‘medurattanoteaahiaewvulbmimaizeamdttaelpood
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of flan boat wan hp: mutant at 2.5 Imotllh; HQ!» van titan
at 1900 h, 2400 In and 0500 In with turtnlqhtly into:-vain. During
Iowan. nalyonoaeoteollqauoa ccaldbanadacnd laboeanbar
nnpltnqwaaotuafluetodlnfluueoadhnltbacmnoltln
ayulenlc neither»

Athornadutov, bolezcflunntvuzunuvodlraflnwaur,
1­

C",

it wan thoroughly washed with tho lngocu waist. $809108 won
pnurnd in buttered 4% formalin. flu nun volume at water
filtered ranged rm no-use I’; In flue um, the u-an as
uupnmmn are upunua an an mm: par asu :3 or neu­
ttltomfl. within 24 In altar the ocnplu won mlloctod, the pfl
01 the formalin uolatlon was ahecked and adjutod to 7.6.
standing amp or nooplamwau no 0001:1000 by volmntrlc nomad.
Bub-a$1u an amazed tram each ample ad ozqmtlm an
zooordod in broad :01: eauqutn.

llflli '
Ahlndopttntollqrlbcnliififllzfillllandlianmqhwal

M00 to eullect fin md lqlaa. At each  to: an
angling, R grab wu0o|n0nto0.£1n than  wvlrlnq an
an 0! 0.11:: 1'. The manna nqplo val bmuqht to thn linen
whit! it ml IIIVOII ihlfllfil 0.5 II\ Q1090. 818106 I591“ "9"
panned in 55 Inland  to mam 1 9 0! moo bland
par 110:0 ml 016606. m the 1100210017. fin animals are
nortod out by hand picking, and ténatlflod (Fm'In1¢1953)¢ 11:0
rualu an pmallnttd for 1 1'.
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0:.-an can aa1yn1s1ruanmaggggq’g&, ‘mum
and you-nonaaanperlodn torwoyeu-n aflsougpu 1110:“ fig;
uasnm loncvzno “mo mvm and pipitbt manly!!!“ nomad Q9
"'11" W ‘W’ 111% I14 =10 rmwnam mama ma mlneyrc,
1971). The mtltno at the nnthod ll as £01100:

Bodhont IQ); aaeunuy to pmdnet 10-is g Q1 gag an
clay-£rain.1anwu*dr106£n1:hoavcaai:100°c£or Rh. mu
neflhiat no thus trannfcrrcd to m up 11¢“ may '19; 35¢ .1
vlfllhrdrwmpuaaaaa. zemmzmmummaumwu
=14" WI Wm Mum mhflr on a water ma». emu qulntltloa
of nyamqm ponmttdo m 06606 an than was no tux-that nation.
1110 oonuatl ea! em beaker were wuhcfl thozouqhly under qlntlo
mctloa via: distnlnd nu: onto a Whatnm I01-50 £1120: pupa:
lnanuehaortuanl. Iiaoodtnoatwuflamvudndtruflu
111:0: plpll’ lam a balm: using I jot at 200-300 :1 dinttllofl
watuzadaeanl-balrbnnu. 10:1 at oodtnhunnntuphaupisno
notation (6.2 q/1) val adds! ta thin, aimed £0: 1! aunts! ad
lqtt to Ind: IIIIn1¢lt¢

'fl\0aullnantwutI\mlt1::odaqa1n£or15a1m1:nmd

thlfl trlnlfonrad £0 flan Olfitlvl 910.006 in I flat-hottfitd
wmtcbuim Caravan uknntouothntthorouraolncrauo
in thl Witt  dilklllod water within thn bill: M06 to ISIVO
so 1 nu-0. Bidlnnnt was was and by lqttatl-III and nfldliau.
Tho olcvomdltl oantcatavoa tranlforredwadryinguvm

at 106%. ‘Ru anal 62/u “In nu thormflhlr IQ!-1:01:06 an: n
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largo about 0:! 1115.00 gland pager and the material Quad
ehmuqh nu trmatozroa to the nnpaanion at 1111: and clq

‘lbs 1‘!-I!I8‘II4% 0111: clay traction in tho bum was

transferred M an om nun steppe:-ed cylinder with dntlllqd
wear to  a  at uracil! 1 Uta. 11110 analytic
was done at 20%’ rem unyaratura. ‘nu mam was unpaid
by vtqoranalq dunking an cylinder £0: anuom dllpontom
plaaod wright and a nap-vaah was stand. Hung anon!
pzpottc, Ialplovutakcnatadcpthoiomctlyifiabclaltln
curiae: at who mcponaioa nth: an exact lap“ oi 2 hours ma
2 nimtu and the material in the pipette was subsequently 6:106
at 100%: and wetmd.

1-‘ho maria! that mualnnd on fin 62) lino III mqufitd
althcluflfrlflinlh Tlutlilootnntnrinlrutninedbytiac
plpltti was his than 3.9 )1 and it an eonnmurad an clq.
silt traqum (62-3.1)) III than dotornlaol by calculation.

£28! lml-I nnll@'
Ciomnmlon analyoavnrodoaoona latwouuathn.

orqaalc carbon, total phoapherua and It 1010111 nltmgcn analylcl
are Geno following the proeoaaroa for rnmlar malyaol.
Analyst! £0: grain lill éiotrlmtlon wan dun: GUI during HI!­
Juno 1984.

1D1:nd1nn\lt0:0.I.p1powug1IIq0dt:oadcptho£
0.5 n and fin: 0 pit was eaavaeod sarrmnding thnpip. I!



um:-aim an mm: at tho batten ac tha up and lubnqunntly
clloilnq it, tho ptpo wan taken out and the batten van can with
thick polydthylmt Ihcat, In tho laboratory the euro suuplo
was cantully removed using 0 low an ta whim Q 10 m attain‘
natal plate was wcldod at can and to path the s@10 evenly
from tho upper and.

’-“ Emmi mm

rm:  were ooloaud no lmvly the <i1umn1¢var:lufl.oaI
in tho diuaolvud can-man, nation and bottom ullnltlu, nolublc
roaotlvc pllfllfillti; Mama, nitrite and ammonia Thus tau:
station! wulu lacaud in tbs Thahl lent. Station! D1, D2 and
B4 ware lduniztcal to the angular cqltng station! mi» II,
III lad IV 8lI9I¢€1VO1]'; ulnricc Itlklfifl D3 val situated in
botwoon  III nail N of tho angular cluplinq Mutton!
(yuan-s). ‘nu study was Imfltttflttn dqnnding on thlr Infill’
cyalc-tall In@/an noon and also to can: three anneal. 11].»
pa-nomoan, mama an pout-001%. The sapling val dean
from 0900ho£aa0dq1=o0600ho£the aucaosuivedayatnvnty
than hourn

A thaed-and 11:16 laboratory rimmed on than but at the
lagoon was used for sampling. All the tour station! were angled
at the nnotinobyfaurponom. Duriaqdaytinnwavtngot
nag and potrumnx 11¢“: during night were aged an lnfliatorl
ta start" the nnnpilinq» Each person wn  *1“ "'1"
125 I1 warning‘ naqcnt bottles, Winkle: A and I la autanntlc

<2Q4-It
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pipettes,  union. one 125 an polyoflwlau narrow
nunthcd salinity bottlo, three 500 at polyotlqhm an-new
aauthod mtrtmt bottles and also new water ample: in an
lea bun.

‘mo aunplu £0: dinolved uqguu are taken in than
bottle: telinwlaq the and procmtlnaa and using tin euryqm
Oilplflh 01790:: in mo sample was £11!!! with Wtaialcr A and B.

The salinity and mu-lent ample: were than taken M: S an balm
the nu:-ha 0! want. ‘rho batten water ugh: annulus at 1
250:1 narravnuuthpolyvfiaylcaobottlottofitoabndsoc Itifl.
A rubber shoppe: with 1 nylon thread was hang in fin fluid:
(Plain!--2). Using the rubber mapper, the bottle was cloud
anflthnbubouatuuvudippcdtotbnbowul. ‘lhuvtho nepppo:
nu pluqqod 0!! am! the van: that entered vu and to: washing.
Aqua thomxproadurevllmpnatodtoobtclntbobottcnwntar.

I

The 11-uhhu: Itoppe: an :0-titted nth: finishing flu sampling mi
QQQ bottle an panned in  la bun.

Diloolvofl onqqcn and salinity ample: wan malyuifl in the
£3010 laboratory mm: In tollowtaj Wzluklcr naflnd and Hobs‘
titrutlan method ronpactivoly. Nutrient ample: an pnnarvoé
1» an pialttc damn with lea can wwu mm ta tho ldaontory
£0: the analyses or soluble reactive phosphate, nitrate. ant:-11:0
and anon“. ‘mo proccénra follows! to douminn the intricate
won the an an tor eh: regular analyses.
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1'0 distinguish between thn nu: about flora and
torrential £1021, diflcnnt mom: 10:0 dllnlrfiltnl whirl floral
dllttflautian ‘NI hiqh. land on thin, rm, M3, FAQ, PM all
FA! repaint mar shore man, menu I31, mi, I'll and II5
noun Ibprolallt torroltrlul none! (Plated-4). I'll tom was
ta-oddna by Mahatma and a oacomt groove mm than an wall.
I-lcnco, tlullsmnwuaetaceeuntedtortnthnlmfiy. Tlmflan
oecurttnq non abundantly an oolluctod and lflentlflod follewlnq
sam1o(1935)­

31379  $110
All flu ltatlltieal IBIIYIOI with 8111106 Int according

to snoloeor uni ¢adu\n(196'1) . man and standard dcvlattanl an
calculated for :11 tho puuneuro, ncmtlwia. Corrolatiea between
all the ooologzlml and pmduatlvity pa.-nears via ennui! ufl
the anrmlaum  tor all the ltattolll an given in the
table! Ind dlnflullll->



4.I

.B..l.£..i
'11\OpII10fl6!&QOl.Ylt10lIIiOIGIi£I$~7B11 10021»

Jun nu. In am: wpnam fin an, the perlel can
aul-7 1901 to  190! has bun eomidoroa an tho ‘nu: year‘
an! that from July 1983 tn Jun 1984 an flu ‘nomad year‘.

For graphical pa-“caution of the data, plan an
Iuqqutofl. Thin an touad noeouuy to avoid (aha uvnrhpplng
0! the varteua parameter plots. liawdvnr, Ilmllaq wu dual
Mrlnq the pnriofl tadicaud £0: tho autumn: painter.
Thontoru. in time tiguzn, an plats rcpnnnud in the
aaeauu time blodu (maths 0: days as 1-nun) pertain to the
malts elnalmd during thu I.'llpo¢t£'I0 $011-GIG (Fig.1-1 to 10-4;
13-v1 1:0 17-0 dd ll-1 Q0 28-15%

8'

Grqhl (Fig.1-1 in 10-4) were dram Ill-.59 monthly nan
valunl. flnivnnlal Ila: at aach mean point tnfliuauu the
standard “victim on either I160 01' tho noun.

£18"
Thnnmdqunpoalnnulalnmuorullynqazdaduajty

plum an lulu‘ ll anally {alt unruly la this nan, Inga
nvnrnq0nax1@anpo1-auroral roeomdoflbowaonduly 1982»
mun: was ma Iobmary ism ta mu um. Awctngl mum-my
11:11 tmvpwlmn also follavnd flu nae path“; lamina
tuapnrlmra III £01: tam Multan: 1982 to February 1983 and



Dabber 1983 to llarch 1984 (I'1q.1-1% The wrong: monthly
huldlty wan him during the monsoon parted. maomlaq value:
bouumfltotfl, vhnranltwallowénrlngtholunernuoa
when the valun raged between 71 to 15'! 019.1-2).

with nqufi to the ralaflnll, than mu I nlqnlflcaat
dlttcnncn batsmen the museum of 1982 and 1003. In 1902', tho
ulna aurhfllncho latta:hal£0£Bapu¢ormdceanul1ath0
£120: tormlmt of Decatur. Bat, for the 1983-8=l_por1o6, the
ncamon  dnrlag Dcecfior 1903, and uzandcl upuo

April 1984. ‘Ibo total rainfall in the  period at 1982 val
922.5 an 1:11:11 a pal: 1n Bevan»:-(447.8 nu) and the total nlntall
tn the nannoon pas-lad of 1901 an lltidn; wtth n pal: 1|:
Doeuuborifififli m)(l‘1q.1-3).

Ilolliocn wlafll blur till Allguit 1982 with I
high  spool at 15 Inn/hr 1n Juan and mbanquntly aorta!»
cant nuaiom gained ntruagfia. ‘rho north-cut monsoon pa-106
extltod flu Boptuflnr 1982 to Pahmu.-y 198! but was vat
tcwardlthucnfi. '1'hahlqI\cvoraqn\r1ad apoodotll kn:/hrwal
roeorbi in Housman rrm Mud: U83 we Dumbo: 1983, menth­
annunlounwlnda pl-’OVI.‘l10ll lnthlo aruvlthauuzinn Irilfl
at 15 Mann-tnflcpuumr. rrenflovuiaoruai uuuun 1904
north-out nollloon was felt lnfl the hlqhelt mange wlafl 07006
was rcconlafi la nouumrm hm/hr). ma A1»:-11 um no an
1984. contra-wutuoauunprovuled ovorumnreaandtlu
mung: wind Ipood van 22 bu/hr la that 1904016-1-4).
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710.1-1 vhtrflauuonotnzninhnlnauhn
neutlnlyunrnqoulxtunporaun.

Hm I.-8 Blltrflmuoa at nlattvo fluidity»

Ilq. 1-I Distribution 0! ncathly total nlatall

ab

I19. I--4 Bhtrlhntlcl 0! monthly mango wind
spool and wind
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Imwnfitntyanhurnaflaopuanduriaqtlalutwook
otflcpinéurtfllzandqotclondlathcndddlodthbdzaazyltll.
In-olhvatnr  was £011: firm mambo: 1902 1:9 Dprll. 1903.

2athonoeuady0lr,barnuuthopcanddur1nqLma£dr0twaoI:ot
October 1983 and qdt cloud at the and at nay, 1986. trauma:
tntldw was £011: inn Doonnla: 1983 to Apttl 19042‘

£Bfl&l'
flgfl  (fldtdor 1902 1:0  1901):.%Ei E '

Water was present in thin nation Iran Gauche: to Inbmuy.
Quinn van: level wu char.-'vod in October.-(48 cu) tollovod by n
ltnndydoennnndndthcninlnln lnvclnldbnttvnd lnlnbmlrfll Q)v v ~_
(110.2-17¢  dz tcmporrmru |.'0do»mdod no 2'!’-D'¢ in Oetflor
whleh mqlatarad a sharp £011 in 86vi01'(24J'C) I16 qnduny
increased to 2‘!-3'6 in robmu.-7 (Fig.2-1). The rah: uupontuo
tollound the an pattern u-that at the 01:  with the
marina um: zneurdod in 0ctobox(26.5'c) ~ nalativnly In ulna
wt!!! $808706 1! 8dI@bll'(23¢Q'C) Ind DlcIb0t(23‘§1°C) fllfl thd

water Qauperauam grqdunlly increased to 25¢-'l'c in February

(I’l-q.2-lb Dissolved ucyqun content was high in 0etobI:(4.6l I1/1),
and in ldvultcrlwtinul value wan zncordud (4.7! Ill/1). QINOII
drugged aha-ply in JIIMII-'I’(2'u51 n1/‘Hand maintained I
more or lea Malia: commutation in rubruu.7(2.$9 I1/1) (Ha. I-2) 4
In 00-what. Baa salinity value meomded no 12.l%o»nd dun!
0 £111 was dmtiond in flovunbu-(10.fl!fio) after whida 0 steady hat

nuopmcroanullmwdmidaattdmd ltannxinntnrobruary
(14.3%) (Pl-9.3->2) ¢
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van: tcnpczauu ma dnpth.

Mutilation at mum. mama
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Bolubln Inactive  conttat val at its peak in
lacuna:-(o.6a)ng-at 1'04-P/ll. A Ihcrp lacunae an Au value an
rooonhd Ira Ocmlaoz-(0.0! jag-at to‘-I/1) to !av@or(0.29)|q-at
P°4~P/1); ad I stoop choline an  till rcbrull7(0.15)q­
at I9;-P/1) (Fla. 2--3) . llltrau concentration my at 11:: peak in

Iwnboz-<1-10/no-at I0,-I/1). 1: nu:-as  steadily;
lad arrived at flue minlx level in robmu7(0J~!)q-at I0’-I/1)
(710.2-3). flit:-11:0 concentration lhmdnl n 01:11:: pea:-n “II

that or tho nu-nu. ram O¢fiob0!(0.’06/no-at nu,-I/1) so

lavu\Inr(0.13):9-at I0:-B/1) 1 lharp the was mud, mm wad
Holland by a constant and gradual docnuo upto I‘ubmu‘y(0.N

aq-at I03-8/1) (910.2-3). haunt: concentration neon-find ca

lacuna tam Huvnbor(5.02/no-at II3-In/1) ht Daanubor(15.‘I5)q­
at In,-I/1),, which was tollovnd by 0 yak in :u'na1'y(17’;I0).:q-at
Iilfvl/1)» mbaegontly. thn Quanta %u\t;'at1m in fin Into!
hcllnd an ra=ma=1<s.s:)=q-ac an,-u/1) (?1q.a-:1. Io um at
wfirwm mlpmdo content la the wan: emu bu muons! tun

betcha: an Decunbor. It was meordod only in Jlnnu'!(4.1Ifq-at
13$-8/1) nu! lhbmarflldl 8,8-8/1) (719.2-2) ;

runporlturn of the adinaat dnarcaaoid ahuply inn flctcbot
125.0-c) so Mvc|b0r(23.1'c) and luhoquontzly an um»: meauua
uanntaatlr ‘@111 lob:-uuy(26.2'¢) (I'1g.4-1). “rhino was 0 chop
lnannutnflsoaquulcenzbonaoatontottlunodianatllwn
Detobcflbdlii dry wt) we uavuuz(o.ssx _d:1 wt) mm: val
Iollouofi by a gradual doorman apto rubmu1("0.38% dry wt)

(Fig.4-2). rm: phosphorus content oi the Icdtmnt shown!
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nharp immune Ira Oc1:obor(65.1 fa/Q dry wt) to Iuvufiorflffial
fq/9  wk)(l"1q.4-2). In-an the uadctocublc lam}. oi xjalaahl.
alumna in Qutfllllr, I udder: lacuna wu MM! la Icvcinr
%(e.2:o: rm,-a an we) ma val lallmnd by a zany aha:-p
Gunman  Puhruu7(0.05lI nu,-L-u dry wzHng;4-2). The
coal uulphmb manna: at the aodhant. docmuod sharply nu

0ctob0r(26.:’4fq/Q at wt) so lIwunbo:(4.4/sq/qua: wt). A can
lacuna in its vala no sound tram Daaubcr(5%;2)a\q/q  wt)
to JlIl1ll'f(22}D)lg/g wot wt) and Quack uuneuntntioa an
ncofld 1n Ibbrhu-y(33.3 )1;/q vat wt) (r1q.4-1).*

arson primary production nu was unrated La Ocaabor,
mama»: ma swam: um nu» at 1:11.‘! we/13/aq, 401;?
mm’/m and 394.6 -ac/-P/an mpumvnr. mm -mm:
and Icbmuy no gross production will obtolvnd (Fig.2-4). Hit
ptillty gnaw-nan rate wu mum: 1a flwcbur(1'n.0 nqc/n’/
an)  Duoembu.-(23'!.5 -qc/-*/aqxr1q.2-4)

‘oar: lg   1,81 ‘U0 lffill I-‘QC’!
‘a2o2§1

In Btntlaa-I, water tloudcfl in October and this eonflltiou
persisted till April. The maxim level rceordod vu in Oatflu
(68 an), and nbaquently a decreasing triad an minced. Fairly
mama: mm: level persisted at thin nation in noaabu and
Jamar: ad than 11: declined rapidly to minimum 1eve1(5 an) in
April. (910.2-lb The air t%rcmr0 flucmnmd betwcm 250
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as‘. 21.0%: M:-lag the pond Omaha: to Jnaary and an mu-u
valaa was mm-an in lflovn§;ar(25.2*¢).  lumbar, a lharp
tncraaaa wan mud ape; Iabmaz1(2a,‘l'c)  wan tollmnad
I qradaai. Lncraaaa 1:111 Aar1l.(29¢9'C) (Plan-1). Water

‘I

I

alao Qellovad aha aqa pattara an that of air t@aratura»%
namaan 0c&r am! Janna:-,7 it fluctuated bawam 14.0 &~ 21.'6'6

with a £11.91 valua in Daua|nbar(24;"!'¢). A aaaap :15; wu
notioad in r&ma.ry(28,4'¢) and the value qramally lacreaaad
till  (30.’3°¢) (Fig.2-1). ‘theta vaa an uaevm,£1ac.taat$oa
ta aha diattflmataa of dlaaolved cuygan eoauant at the near­
‘ma Initial antratloa of 4.20 Ill/1 in mm: raaehad tha
prlaary  in Iiovaahar.-(4.42 1:1/1), and awaecpaatly low
value was  in Daou|bo:(2.0l at/1). A ahaap tucraaaa tn
ozyqan valaa was uotlcad tn ~1Ilfl8I1(4i30 ml/1), Wald! ma tallavad

by a gtadllll dacraaaa in its eoncantratlon @111 namh(2i*-83 I1/1)»
fhtnwaanmafiadbyaauaapiamzaanlnhpriluhaaa
eaneantraalnn at 4.12 ml,/1 wan raaordad (r1g,2-2)., salinity
valaea 600111106 qraflaally {mu 0ct@az(34.'Ofial Gm-ratfll ad

xaaomflad aha alumna valua in Jamary(6.2%a)¢ Fairly eonataat
lac:-aaaa in 11:0 valaa was nottaoll 1:811 Apa-11(20.fia) (l"1q.2~2)­

‘flu fll at water aaaalfly tncraaaad tron 0cuobar('7$'lD) and aha
aaxlxvalaawaa raunréal Ln-:ra|mu'|'(8.49) andtl-an aqtaéaal
daallna waa ubaazvad 1:111 ,Ap%1:l1(7.90Hr1q.2-4).

raaetiva phoaphata valnaa abound gradual

iacreaaa {mu 0ctd=a1'(OJ6 ):q~at P0‘-P/1) 1:0 JI=Iu'll‘Y(°¢54f0­
at PO‘-P/1). Iakrabmany, an abrmt lncreaae in lta valua

val zaeo1\la6(15.'01 /19-at I0‘-P/1). ‘mesa waa a steady



£3

9-hflwiwmhueoazcav l.athelau1:Iuo£lard\(0,6I)lq-It re‘.
P/U IN 5|"-'11 (0.86 fa-at no‘-v/1Hr1q.2-3). mu-an content
1|l°""l¢ I5"!!! tan Octwu-(0.12 )|q-It I034/17 till
damn-10.60 I0,-I/1) with wide flucemtioal. Atanru-an
it ltlrhd doeltalnq qndully 1:111 Apr11(0J95}ng-at IQ’-Ill)
(ran-2-3). I-‘run 0:m:bo:(04;0‘I/09-at no,-I/1) an Iovulua-(o.%2:

)IQ-It I01-I/1), than wan ainodu-aha  in the nitrite
comnntration and this val 20110006  l 991811 mum

emmqn°nuamo:(o.ao)1q-u ma-aw/1) ma .nmuy(o.4o)|q-as
nu,-n/1) ea man at tho mama tn ronm(o;s1 in--z no,-I/11.
Bubciqllntlh than ya u   in the nit-zrtu
concentration in nu¢mo.:o)|q-as no,-am (124,203), nu
Oceoboruoboeabcr. ullnaxaconunntnucawnntuuaito

Zluaznato  3.00 &- 5.60fq-at mi-II/1; An lbmpt manna
la its concnntrltlnn up obarwd ta Jumu1(13¢44 )1;-at II!‘-I/I.)
10110104 I! Q grchll Arcana munch rnbmll‘!(11,I3'l HI,-I/I.)
and nard\(9;‘I7/mg-at Ml:-I/1) with n  chap dmp in April.
(2.98 fgvat my-I/1) (-1="1q.2-3). ‘rhea was no tram 01
Iulphleh Ln thn um: am-any cm you (uq.z-:1.

rzm 0c0:cbo:(2B.5'c) to Hovaubu'(25.1'¢), 6-ma nu a

fl-11 in thl t=%QtIwtI at the I06-flint. In Dl6Ilber(25¢6°C)
ma Junurflzl .a~c) lldetuatloa In Muporamra values an
rcuorfiad. T1110 wu tollowod uy 1 mddca increase in rob:-nu?
(zmlvc) and the values recorded I rising tread upto April.
(30-2°C) (Fig.4-1% The pl! fit lodilnnnt inc:-aaaod Hm Oetnbbt
(7.15) to llw&er('l.99) and this was followed by a gradual ml



éé

ludcntt Gunman upto lpr11(‘).11)(l"1q.4-1)» Eh values of fin
uauum nu:-pay increased em oawm-(-an IV) in nanom­
C--$4 UV). MM: Doenbowrh-$9 ml) 5 Eh wallet dnernuofi

eontlmcuty all was rclactvaly constant la April (-311 gv)
(I‘1q'a4-1h

flnwqanlccuboaeulmultvaluu
maxilla in B0v~&0.r(0.4I!67~dq wt) followed by n nllmt doorman

in aamu:1(O‘¢42$ uy wt). hbuquomzly, in rabmazy the
orqazceuboncontent ev1nooduva1uoo£0.6!Idrywtwh1ch
declined arm.-ply an nueM0.3!% an we) (119.4-2). real
phosphorus euutent of the sediment incmand steadily flan

0¢:1:ober(60¢5)sg/g dry wt) to l0v$nr(251.6)ag/g dry wt). Attur
rtqlltorlng a dacliao in Doeanber(23l;’9):q/9 dry wt) and
~7amary(1S3§"1)m/g dry wt), 11: rounded an increase in rdamuy
(351.-I fa/q dry wt) which was $011004 II! I 016600 2:11 in
MQ:1:h(120Jfg/q dry wt)(1"1q.‘4-2).. The uni oi Kjeldahl nltzoqoa
was vcrynaaga in Outobor, but lnllmndnrit aaordodavalnc

of 0.1691 III,-I Qty wt. flbnqnantly, the values declined Ln
meumartomwt my-an dry wt)  Jana-y(o.05u ma,-n _dry we).
It: diatrlmtlon trurllcatod 0 1-in in I0bmu1(0.16!% IR,-I 487
wt), afar which 1 quddnn £011 in 11:: valuo in H-u'cM0.060!&

III,-I an-y wt)  channel (r1q.4-2). mo  mlpmdo
of the lillllillt docnnoe! from a oonmntratlnn 0! 20.6

)9/q wet wolqht in Oetflor, to are hvol in uorunbu: and
Dunbar». Iran Jwuu7(6.3/Jq/q wot wt) oawaml a randy
zlncrouowanohd, and :lnApr:l.1 a v_'ja1u0o£244'I)IQ/qwntwl:
IQI II@OIQ@"'1Qo CI1’o



4.3.2 J1

4.‘!

4.3.1

4.3.1.1

£5

ammu­
Gxoaa production values la October ad Iovndu: an

no.2 av:/n’/an no 12a.s -qc/-3/my re=~Qpoct17Q1y, ‘n
roooréod on inozoao in mo-um-(au.1 01¢/H3/day) (Fig.2-4).
Aitll‘  I not la Jmu.-y(S48;4 no:/h’/day) tho values
eloollaoel qmoanuy la mmu1(4u.1 nqc/-'/am. nu¢nm1.s
ac/h’/in) ad April. (04 QQIQC/H,/681), no Qtilllf pmudhfltloll

|\

rota an obuonoa in January at 248;‘! ngc/:3/day and la, r’
vwmrr aw 122.2 nc/h’/an tram-4:.

§&!fl&lI'

fig; 3; (equine: 1902 oo Ami um)»

Emi M $lnflnIm'
In Btotlon-21, alohmqh  was proloat to Boybéor,

tho woos: levol reached its madam: only in Novofioz-(64 an)
-1

1

tollonod by a gradual choline till Ap:1l(l0 ma) (1"lq.3-1). Al:
toneraturo Iluovod lnllqnltlout vu-lotion ml-mg Bopocubor_ I

|

and October and aflooquoatly lta values doollmd la Decatur
(25.4%), um: which I ntoadly tncrean woo wold till April
(30.2%!) (Fig.8-lb Water omporuoazo ovlnood the one

.5

tluotontloa an that oi the at: temperature, an the value!
oz-zonally doaouod £1-on On-oobor(2‘h6'c) on Jnma:y(23.!°¢)

and Iubnoqoontly lncrouod raplély till Apr1l(2I.6'c) lnq.a-1) .
nlnolvod uqqun comma: was low la sqruulau-(1¢9l nl/l) ml

-1

a lhup  was rooomol to Ooooborll-l6 ml/1%) and



I-.‘l..
HQ-I-1 Mltrlllttandctztuuporutnn,

vntnttqozcluralafldcpth.

Ilia I-2 Diltrlhlliinl 0! "WW3: Illlllitf
lnfl llyelrogm Iulphldo

21¢. 3->3 attribution 0! lolwlo naetivb
pluapiutc, nitrate, tank @ nitrite

Ila. 3-4 Diauflntunolilnrchnolqtoln
prhnzypnductl.on,aotp:!nu-y
pndactuandpll.
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Q8“

Ilovcnborlléll ml/1). la Hummer, the oqqna cannot at the
“hr was an men an 4.01 an/1 mam qnauizy daemon! in
llamh(3.15 ll/1% In April, wanna unseat was 1av(1.l'I at/1)

v

(Plhl-2)» Sultan; thorn! high VIII! M 80ph¢or(8I.OI0) and
at the  u!va% in values amppu! ad in lluvflor Ir
wu 12.30. Ira Du-onto: emvnrdl I needy ad rapid lacuna
an an ulna was notion! can Aptl.1"(92'¢‘5$QHl‘1q¢j3'-I)¢

Balmlu reactive phaiphatn  vat low ta
sope@ar(0.‘67)g-at P0‘-P/D and a aha) tilt in its value was
oboe:-V06 an Oeuabertmsa to‘-r/1) nba%e so  than
was high tlucwltlon in 11:0 value. ‘I110 primary  III

ncordod in Jam1a:y(0.l7 ):q-at 90‘-P/1). I-cut, the soluble
aaetivo phelphuu eomantratiun qrulaal 17  till April

(0.10 pg-ac I0‘-P/1)(r1q.3-3). “tram comntntlon was in
in 8¢pudnor(0;"30fg-at 80,-ll/1) tollmnd by 0 Qtoci menus
in Octabor(1.33 /19-at 1%-I/1). T111 Jmlrn the eomlmztntimi
at nitrate many varied 1':-an 1.00 to 1.50/19-at I031-I/1‘ .
Qubnoquontly, the value gradually flacllnofl to 0.5!fq-at I0,-I/1
in Ap8'1I.(F19o 3.-3). The  or nmu aonetntntica
IhOl0dth.08&BtIIlldlIthlt0flL\trI§Q¢ Alilblwtlhttflllil-ll

an acacontrntian ya recorded £1-on 00-Ulln:(0.02fq-at I0:-I/1)

Q0 lIov@or(0.22 fig-at U0’-I/1) llfill.-' which l  606118
val dreamed an ap:11(o.0s/:9-as :10:-1|/1)(1'1q‘-3-3). no
concentration of Ammonia an 4.37}q-at ma-I/1 la Senator,
which mandala mmmmma 22.06/up-as III,-I/1 an
Iav@or. A fairly cunntaat concentration no anintatnod in

Dacn|&or(1'!§10p-at ml,-I/I.) whim doellnad gradually till



4??

1\rr11(s.0! )nq-as my-I/1Hr1q.a-:1. Rydmqnn mpma was priimt
ta the  in $aptanor(7.41)\q-at H38-8/1) and lubumoutly it
was neardd only in Pnbmary(1.5lfq-at Baa-s/1). The lulphtdo
cement qrmmy lncreund 2111 Ap:11(6.40)aq-as H28 -s/1) (nq,
1-an

Fran Beptaubor(20.'I'c), the tanponturo ef the Indiana
qradullly declined can Doeanbor( 23“ °c:) and lubuoquontly 0 study
Lnaraano wu mud till Ap:11(2‘9.6'C)(r1q.4-3). Organic cubun
content at ndinlnt avuuina firm 0ct0bu'(0.11% an we) up
Iovcnbc:-(0%.31!l dry wt) and tuna n rapid manna» wan noted in

um»-=¢1.osx an wt) whiah vu 1°11»-¢ by a gradual deercuo
an up-11(o.2‘H an vtHF1q.4-4). ‘mo can pholphcrul content

wll law in <xwbui<4z.s)|q/q dry wt) and llavmbufli-lfifq/Q dry
wt) and mm in Dacenbcr(31I.O )9/g an wt). fr gradual aaemuo
in its vulva ml noted £1.-an Danube: upto MuI:h(158.4):q/g dry

wt). ‘I111! ml tollowoé  an  fall in Apr11(40.4)q/9
dzy wt) (1I'1q.4-4). Dntoctlblo level of Kjoldhhll nitrogen was

prcuat tram liovn&: an lllldh. The peck  at K101411111

nitrogen romnhfl 1'1: Decqbu-(0490! Ifli,-I 4!!’ W) "ll 1"-’°°l'll4

by lav  in fluvc@ct(0.05"lI6  dry wt). RI ¢IIl@Ifl%I'I%1@fl
slowly  em .n;muy(e.oou my-F dry wt! urw Hard!
menus ma,-u an -an mq. 4-4). rm: I131)!-£160 content of an

sediment tluctuated betwnan sew & 70;0)nq/9 at wt M1159 thc
period ammo: to savanna: with a pun in ouwbc:(69.s)aq/0
wit wt); ‘ma weal sulphide ccmlmtration was low in Dumber

(16.2 )1;/q not wt) and lncreuod steadily 1:111 Apr.-11(56.2 )9/Q
‘Qt IQ, (F1g»4--3) 0



w.

Ila 4-1 fllltrlhntlon oiunporcuuro, nut lilphtln,
pllurnlholchnnolhlnt.

I19.  Bllttilithll I GIUIIILC “I800, Q0011
phoophonn and tjoldahl nitrogen eontuntl
I! the “diluent.

,“o   Q! IGQOIIOIIII; fill!
pi! and in at than udinlah

nq.4-4 nuu1u\mum¢u1¢¢mu.um
juhocphornlnfltjclddslatuaqunaoatuatl
oltluuflnnnt.
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465142
Gran when  mu m lav in aqua“

(120.0 newt‘/an) as c>¢wa:(90.1 am/:3/en) and 1: anchor!
a pea in naanu=cao:.1 qua‘/aq). um: mm a quauu
aocltao an noun an m-umo.o nqc/Q’/eq)(nq.a-4). In
not  ram!-6:6 tram iqtuiaortolevtor
as 1»  up main nu‘ at no.1 no/-'/aq. mu pa In
not pa-any ptumétlon am qnauuy mama in lqu.-uh, and an
April tin vain: accrchd nu 23$ I96/I3/8ay(I'1q-3-4) ­

4.1.2 mm mg touduur no: u my am)»

M-=~* M '
water tloododflmto ctatlnn in Ocwbcr with 1 madman

level 0! 80 em, and started mzaum slowly 1:111 Junnryfli cu)­
Aftorvardo a steady aocreuo was noticed an May!” en) (!'1q.3-1).
Minimum ml: tgrature was ncordnd in !lovubcr(26¢0'.C)- Tho
amoral]. trad shave! an drntlc “tum. ‘rho minivan level was
recon-and Ln A;u~11(31.s'cJ (P10. 3-1). Thn pazeom oz distribution
at water b%raturu was  ninth: ta tlmt 0! the alt
tcupcnfiurn. from 0ctebo:(26,6'C), than was _a gradual dacrouo
and tho  nu oblcnnd in Deounbu-(25¢5'c). Fran masher,
a gradual.  in its _Vl1¥lOQ was actual upeo Apr11(29.‘7'c)
urn: which a flight an an eblarvod in May(2a.3°c) (r1g.a-1).
Then VIII 8 ununn tluematloa in chi distribution at _d1uo1vud
canon. Dtuolvod oxygen concentration ruuurdod znaxhnu nluu
in l¢evubu'(¢.S%5 at/1) all 111% in Hly(2.66 all/1). flmnvcr,



4j
\

nuyqcaljvclthroumentflacporindtfltudyllnoatllwayn
tlnctawod batman 3.00 Sq; 4.50 ml/1 (r1g,3..:), up "1" 91
8§11l\1t1\I&llll08tQhIIIUllfl\lt0£thoP;1kBq11||c¢ugbqg
(34-Ila) ad atarud declining aiaoadlly apto Fcbmu1(3.‘9%o) ll
a  0! the Qrahwaeer inflow. 1y, a gradual
lncreali in tin salinity values I88 1101:1606 qua Hay(30.2%o)
(211.3-2). ‘nu pa at nu: amuszue manna coadttlnn an
0ctobor(7.97), the value: or which increased grown!!! to attain
0,56 la Deematw Later, gradual henna in  with ma
lluctuatioa was untied £111 11070.9!) (Fig.3-4) .

Edwin raetivn phosphate eononntratlon man

inareaiag tam 0ctobor(0.Sl Pg-at P0‘-1-?/1) we Jarmu-y(0.l1)n­
it P0‘--P/1) Ind tho pad: value was ttgiatoad in Fobruuyflhli

fa-at I0‘-P/1). run Hu'm(6.l1 ):q-at PO‘:-P/1) awards the
notable reactivl pholphwo concentration gradually decrauol to ~

0,21 )l9-at 90‘-P/1 in Hay (Fig.3-3). mmughmt thn pend, thh
01! nitrltt usually &d fI.'Q 1»$0 t9 200,9­
at I03->8/I vim n peck la Januuyilfllfq-at  to In
tollewd by an steady 6001130 to reach the minhun eoacaau-attaa

in nq(1.62):q~at I03-I/1) (Ha-3-3). Thure was a mddcn
increase in aterlbo coneentrnttan in naoumlnflflatfifq-at IQ,-I/1)
in auparinou ho 11:: vulva in Iiavmboz-(0¢05f9-at I0;-ll/1).
Thorn was a auqm increase in its vulva in Jumury(0.38fc-at

Q3

no‘-I/1) tallawod by n steady  gen my(o.m):q-as I0,-I/19
(Fig.3-3). %1a%eonmn1:rat1nn evinced m 1ll¢tIllI nun

uovuam-(s.19fq-at I-I,-a/1) to Doenbo:(2$.39):u»0Q In,-I/11
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which flit! dacruaned qramllly 1:111 I!n7(4.91,:g-at III!’-I/1)
(Fig. 3-3% ‘Plinth was ahaolntuly no tram at flydroqua nulphtdo
content In the water during the period at &urvat1oa(!'1g.3~2).

I

Thu tuaporatun at mam: ram:-dad' :u..*m: m mm:
which  suddenly ea 25.4'c 19 n¢v‘mu- mg ghq
malntninnd a fairly study tram 2111 Jqnuuy(2S¢6'¢) . A may
rue van £011: in robmu'y(30.2Ic) flelluwld by '0 gz.-ndud lacuna
1|: |1n:cl\(30.;D°C), wwh u 11191:: but needy doclim e111dmv(29.:'c)
(r1q.4-2). mu pa of ndhont zacruua {nun ocean:-(1.05) to
s<mmm-(a.11). us ho tollowcd by n mxnuvny ma mam
nptfl nme.11)m¢.4-1). flu an as the sediment iacnuod

nun macaw:-14: am ea llova|b0r(<-‘F9 av) 1:0 he tollonnd by n
eonltlnt but sharp decreua 1:111 HQ!-330 IV) 019,4-3).

87:12; increase in the valuu at the organic cube» content
of um udiaaat was noticed tram 0at¢b0r(0.40I$ dry wt) to
manna:-(1.42: an wt) mm um» duclinud in nwuem-10.09% dry
wt) and tmcmatod henna 0.70 and 1.90% dry might till
rcbruury. ram Ha:@(0.IC5 dry wt)  a dumvard triad in
1t: vuua was mueaa up» nq(o.l9% dry wt) (r:tq.4-4). ‘real
phouplaoml  dlaglnyod a primary maxim in llaveflortidmi

)|q/q dry It) . Ana: recording I night: doclina, 11:: val» tn
lam-nu-1 wan 331.3 fa/9 dry wt. smmmay. a mddon docllal
tn nn:uM19s.o)aq/Q arr wt) mm val followed by I
gradual dacmaao upto Muy(125.1 fq/g dry wt) (119.4-4). 3100!! in
Octehnr, the Kjcldahl nltrcqna ma detected in all the oehar
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months.  enumeration was acordod in rnb:uary(0.23$§
RH,-I an wz). amour. the values tluctunhd  0.150
ma mzeax an-5-1 dry an 2111 nmntomas nu,-ll an we) sq be
tollanfi by a wasp ducal» 2111 Hny(0.053I  My It)
(119.4-4). ‘Petal l\\1ph1dO conantration at the lndlnnat ohovofl

a aha-p chore»: tan October.-Cstdfq/q wot wt) to Iw@o:
(6525 re;/q was It) and than iluetuatod botvnon 5.0 and Hwfg/q
wot wt £111 Gummy. AM-.0: roqiawting I uadoratoiy high vdut

in I'cbmIry(19.1 rq/q not wt), the total Iulphido Incl In tho
laaincntlnwoandélaxingtlnreatot thopcsiodandthopoak

value Ill @1604 in Mnylfififl fag/quot wt) (Fig.4-3) .

zmmmm
Gt-'08! prtnary production rat: wu at its pad: in January

(s14.nqc/la’/am mun val ptecidid by low value! rm enum­
(155.0 09¢/II:/<18!) to Deanna:-(9653 mgr:/ha/day) and Iucaoofld by
mm md nanny mam em. nqizva we/n’/a¢y><r1q.a-4).
lamp: £0: me vllunl as 10.2, 145.! an amt we/5’/aq tn
Octohr, January ad robmu-y respectively, an not prinnry
prafluctlon amid be rueordod mainly duo to the high rate of
dart unluihtlon (1-1q.a-4) .

gm mg any an: to -rum mashm =
Thu level of water gradually incmuecl Iran Augult(20 m)
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te 0:-eeberlifi en) end ettelned he mafia in llovenber('!'I;e|n),
elter which a needy decrease wee awed 2111 Agrllili uh
Ira April to June, water level (juiced variation Ira 10 to 11
en 019.5-1). ‘temperature at the ea: time-meted between 29.0

end QBIJPC firm July te Octaber and lfllilfiqllellll-Y declined to
utnlnn in 1>eel|uber(26.0'¢). ‘Ibis wee followed U) e qreduel
lngreeee la the etr temperature till Merd\(29.i'<-‘J end it averted
between 20.0 and 32.;0*C till June with e peek in ney(31.0'C)
(Fig.5-1). ‘I'M; tdpereture at raver tenured use ene trend
ee thatelflae tmperemreef l1rU1fi\I1IliiVU1IlI recorded in
Deeeubu-(244‘7'c) end aem\ery(24.3'c). Between July end Oceuber

end nerd: end Jhne, the water tempereture fluetueted between
28.0 earl 31.9-c(r1q.s-1). A aeareeee in daeolved eayqen content
wee netted true -1u1y(2.s4 :1/1) to 8eptlIber(2¢0§ at/1) alter
which e steep tmreeee wee ebeewerl 1:111 IIavenber(5.00 :1/1).

Prue Deeenber(S;13 all/1) onwerde, e eteedy deciiae wee obeerved

in the aayqen re:-eaten 1:111 ney(1.71 I1/1) (rams-2). I-Itch
eellne audition wee noticed {rm J'u1y('72.1%e) he Beecher
(5031510) wlfli e peek in Augult(102.176o). In llovemberlimflilei, an

ebrept ehltt to brekieh eeeer condition wee eheerved, end mu
noaditlon  Burma: DecIe\ber(13J%o) md Jmue17(2I.0%e).
A eherp tnereeee to hypereeliae condttmn wee ebeerven 1:111
J’IM(119e4§0)(F19e5~2)e

salable reactive yheephere content 0! water varied

between 0.1! end 0.35 fg-et P0‘-P/1 true July to October enfl the

the values evinced en tncreeetnq trend till Jenuery(0.03 F-at
P0‘-P/1) etter uhlch e gradual deareeee in its veluee eel noticed
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=11: Juaa(0.2‘7 7.-.e Po,-P/1)<r1q.s-:1. 11». am-.1» emwlnt at
watt! recorded lav eoncantratloa (0.80 to 1.00 )|g-at I0,-I/l)
Elm July w fiaptcabar an! lt lacteaaad la 0ctober(l.l2)\g-at
no,-I/ll an zaaan lea peak la newsman-(1.94 F;-at no-1-n/1).
A gradual  la lta valua wan obaarvad tlll -m17(o.s!
at N03-%-I/l)(Plq.6-3). nu-an content lullowod the can triad
an that 0! I1!-Mil. I-or valaaa warn raeonhd in tha alttlu

conoontratlen (0.02 to 0.05 fa-at IO:--~I.*Vl) firm July to Octobar.

It attalnad its peak la Iwcnbaribill fa-at  and aha
valnaa gradually dacraaaad turn Doonbafl 0.18 P-at IO:-I/l) to
-7ana(0.60  R03-I/1) (714.5-3). I-aw aaoala eoaeantratlon
la wat0r(2.00 to 9.00 Pq-at Bl,-I/l) was naurdad Eran Jhly to
saptanbar tullwad by a sharp lncnaaa la 0ctnba:(l1.03/19-at
IE!’-I/l). Gradual lacraaaa la its aaateat was noticed upao

Daea&er(2l.5I fa-at Ill,-I/1) after whldu a sham doellaa val
charred la Ja:na:y(l2.93 F-at Iii,-I/1). and nmaequuatly it
dcczauad 1:0 3.36 Pu-at ml,-I/1 la J’\ma(I'1q.5-3). firemen
aulphlda cutout at wata: fluctuatod from 4.00 to 9.00 /nq-at
Hal-8/1 hahnan July and Ootehar. In lIovcubar(l.4$ fg-at Has
:-.-s/.1) it daclluad aha:-ply and no tram at mlphlda was raeomad

can Iabmary. :1. l4arch(3.94 rg-at was-a/1). hydrogen Illphldc
conaat was again 1::-aoad and mild lncraaaa in its valuaa was

notlcad an J\me(S.30 rg-at 1-1,:-s/1Hr1q.s-2).

Tmparatura of the ladlnnat was hlqh Ira July(30.4'¢)
Q0 0cteblr(29.§6'¢) Ilth lta peak la Aaguat(3l.4'C) am the valna
dacraaaad to 23.0%: la Dooubat. A gradual lncmaaa la Lu



valua van  from Jama:y(25-0°C) tn Aprll(30J'C) an! la
Jana the valua 20002006 was 29.s'e(nq.1-1). 0891010 carbon
mutant at tho aadinant varlad inn 0.10 to 0.3078 0:7 wt firm
July ta Sapimmaz. A sharp laczaasa was noticed la Octal»:

(0.51! 0:7 we) and tho peak value van abaarvad la Daounbalfl

(065! dry wt) whlch docraaled to 0.29% dry wt in J\\r_aa(I‘lg.‘I-2).

Low em: pholphonll mutant at aadlnant new m cs.a )lg/q an
wt) wan nlmordad frun July to Bapfiqbar ates: whlw tha valua

evinced a sharp lneraaaa la Or.-t:eba:(2l4.5 /an/q dry wt); nu
Ievunbarllitlfi rq/q dry wt), the total pholphoma ooneaau-anon
0! ltflinlnt ltlflbd daellnlnq qrafiaally till ~‘N.nI(4G¢l rq/Q fit}
vt)(I':lq-1-2). Dahactabla laval 0! Kjaldhhl nltroqan of aadlnant

waa emu only arm Ootobar(0.060!& an,-av aq we) he natuM0.050!i

an,-1| my wt), lta peak wan oboervad la Iaunba:(0.2M5 II,-I
0:1 wt) altar which a gradual dacreau  alflsoam a rlaa
la lta value was aoelead la l'abma:'y(0.12ml ll-13-II dry wt)(I1q.7-2)
Total lalpmda eontant of audlaeat gradually locreaaad £1.-an July

(l0.2)nq/q wee wt) to sopuunbu-(93.4 rq/q vat wc) van a nodatata
daeraaaa la Oambarfil-4 )1;/q vat wt) aha: vhldu lta valuea
dmppad ln Iiavubarflfla fa/q vat wt). Iran ma alnuun raeorvlad
value la Deon'bar(l5.4 )|q/q lat wt), the ‘natal Inlphlda
concentration at aadlnant ataadlly  elll J\ma(06.0 )1;/9
vat wz0Hr1q.1-1) .

M-1-1 zsmmzm-»
llalatlvaly lav valued of groan primary productlon rata

(apha 300.0 aqqh,/flay) wan alnanad {ran July to Octcbor with

54.1­
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nlntnll pmmasm rate neordod in Anqunt(42;O mgr:/1?/aqi .
A nodlntn 1'19! in its value val noticed in I0rqi|eI?(377.3 nqC/
I,/‘Q, um the pa-any mm-u an beams".-(cao;a qc/-3/aq)
utter wh1-ch 0 gradual. duelinn in its values was eblornd 1:111
nuuhhlb-1 we/Q‘/any). momma-y mama an mama: an lily
(590.2 nqC/tn‘/dq) mm» 600111106 in J'unu(244.1 we/J/aq)
m.q.$-AA. Vary law not primary production <vpr==> 125.0 nafi/I’/am

was notion! emu my to nevunm.-. nuauuou-(303.1 qc/-’/any)
and Jumu.'y(323-3 we/-3/aq) worn characterised by warm
mt prtnlry pmfictloa awn. Inn rebmuy to Jmo the not
prodtwtlfln was low (Upt0..160gU qc/Q‘/am u-1.;,.s-4).;

$3 3|; (July was to Jun 1903):

1Bfl$ifi.%%1£'
‘RI IOVQI 0! watt: tluctuatanl frm 12 1:0 20 Q bit!!!“

July and Oehflbnr and attainud its llmdalua in Novunburflfll an.
It eacllluud human 60 and 100 an between Deennbor ad

February followed by n qrudul dunno @111 -7uao(32 a|HI'1q.
5-1). nu tiapnrtturu at an émeamua butane: 20.0 and
31%.0'¢ till October utter mid: I sharp docnnflc val noticud
uyto D0ed:e:(25J'c) lollmnd by a qramal 21:0 till hbmnzy
(27.1%). Era Hnrd\(30.1'c), the values lmmnnd rapidly uni
attained 0 ulna 01' 32.00 in Har(r1q.s-1). ‘me fluctuation la
the tclnpattflrl at water nocnblod that at tho tluporatun of
air. Bnwooawulyand Ocuaborandmraamd-man, the
tqlporamro at vats: vnlafi banana 27.0 all 31-5°¢. Baum:
values won raeorfioa an llwclborlifi-8'6) to Pubmu-y(26~:'c)
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(rims-1). Billolvad calyqnn eoatmt ea water ranged bchnoa
1.06 and M50 ml/l tron duly to October. A lhltp 1-in in its
couantaticn was observed in Iovfiorflili ml/l) tellovld by I
pell value  in Dea|mc:H.55 ml/l). mlyqun lcvnl
fluctuated  3.00 and 4.15 cl/l bctwutn aumu-y and my,
tollmnd by 0 Inddnn diorama in J\m0(2.95 I1/1)(I'1Qq§~3#§‘-o

Hypcrnlino cmadition ouiafld flan J'nly(l0d.lI0) to Betcha:

(1u1.m> me nee:-dad I maximum 11; supu-n»=(1:e.sx¢>.
salinity values evinced a doereuiug tread um llavnnbor(34.6%o),
and droppod to its nininm in rd:-u|u:1(5.9%o) and Mardh(5¢l%o)

after which I rapid inaraau was abound till -J’mo(3‘I.3%o)
(Fig.5-2). ‘Hm pi! value  in July was 7.73 whim
ineronnud to ‘Iii in dq:re@o: alto: whidh I 81915 IJICIIIOI III
llU‘B1¢QC hm Oezobai-(Bill) to Janaary(Q.'!0)- Bubuoqunntly,

gradual daemon in it: valuo was observed till Jm0(7.93)
‘F1Qo5.‘)c 1

1-ow lfltll Q! lelublo rcactivo phosphate ountont val

rounded ti-um duly to 0¢tobo:(0.l8 to 0.3! r|q-at 90¢?/1) afar
which an iacmau was noticed in its value in luvu\bor(0.d7/ip
at PO‘-P/1) md than a gradual increase till Febdzuarfllill )ag­
at no‘-P/1). In nu~eh(13.16)aq-at P0‘-P/1). an abrupt increase
was abound uhidx doelinw sharply in Aprilllmd )wq-at PO‘-P/1)
aad dun 0 gradual daemon was not-ed till J‘urn(6.‘ll)q-at 704­
P/l) (Fig.5-3). Low nitrate demonstration was radon.-dad from

July do sepwmu-(0.20 to 0.90 fa-at I0,-I/1). Gradual mum
in its valul wan observed an Fubn1ary(2.0S  Iw;-I/11
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aha: which la ataadlly dacraaaad till ~'Iana(l.ld fag-at I0’!/l)
(319.8-3). I-an nltrlta eanaaatratloa waa raoordad Ira July

0ctaha:(0..0l0 to Oqfllifqolfi Iflr-I/D. afliar Witch it
lndteaaad lhatply can .1mu==r(o.sso/lq-ac I0,-I/1) and aauuaa
1" III! 1-I ?IbIlll!'(9¢6l0f9-It IQ‘-I/U. ‘Ilsa valaa waa law

1" "ufiw-199/IP09 I93-I/1) and @aaqaaatly a dacraaaa waa
notad till -7nna(0,02d fa-at I03-I/1Hr1q.!-3). I-or xaala
ooneaatzatlaa at wa1:ar(2.5O to 5.00 )1»:-at I",-I/1) val natload
Ira duly aa dapaqbar aha: vhldu a gradual rlaa waa abaarvad

tlll Daoama:(l0.ll)q-at III!’-ll/1). Attar raachlng lta pafi la
J'lll\llI1( 33.08 faq-at l"'|;~I/1), cm tuna donaanttatloa qrahally
dauaaaad cm ram-auym.2o)¢q-at IP54!/1) ea anmu.a1/nq-an
am,-I/1) mq.s-:1. ‘lha nyamqan aulpuda mutant at wan: wan

traoad ha Jh11('7.09 rq-at II’!-B/1) ha 0caabal'(9.77)aq-at ll‘!­
sll) Ilth lta peak la Bapeiar(l0.ld):q-at was-s/1.). During
aha raalnlug months, hydrogen aulphlda content could not ha
datactad la aha waaa:(I'lq.5-2).

‘ma t%ratu:a of aadlaaat tlneauafld batvaaa 28.0 and
32.0%‘ tron my he llovcbar, altar which a aha!) daaraaaa vaa
abaanad la Dao¢ar(2S-0'0). hm 8anuat'!(21.2'c), a gradual
lnczaaaa uaa mislead apto dana(l0,l'¢) (r:.q.1-1). pl! at aha
aadlaaat taaoldad a valaa at 6.03 la Qotabar and lta valau
varlad batwaaa 0.9: and 1.90 (rm my so mar. ma
alkallnlty lnetaaaad la aha aadlnant tlll Daeaaba:(B.l9) and
aabaaquanaly a gradual daozaaaa was natload la lta valuaa fan
aa:mary(1.95) to Aprll (1.15). A Iaodarata dacmaaaa in lta valfla



"3 95'9"“ fifi ~‘NnU(‘h9l1 (l'i§¢‘I-11» ‘RIO Eh at tho ltdihqt
vu vary lav I--295 to-320 um bozwom July and Ocular afar
vh1ahm1nemulnqt:oadwunuc1ood1nlIovubu(~1$4nv)un
Domain: (-I2 if). Ira Jmuaryi-I3 av! canard: a study
Menus an ahuened @111 J'ua0(-291 UV) (119.10!)­

I

I-an uvolioas he 0.29! an an) or weal: album cannon
at  ncordoa {run-mlytofiuhobcr, tallandby
I chap tncmall la lIavc|nh_or(0.55§ day wt). It attalaud its

pant in O0alnhu(fl.‘M¢ Gry wt) aim: which 0 gradual deem-can

wan  en: Ishtar-y(0.S‘hl 61.7 wt)‘ Boundary noun:
wu roam-dun! tn Ma:d|(0.6!I My wt) tenured by 0 qradnal
GIQIIIII till J‘unI(0.4&% day wt) (r1q.1-2). ‘MR1 plhnmhotil

eontint 0! ilihunt was wry low has -‘M11 to Onborttmfl M

60.9 fa/q 63 vb). An lacuna in 11:0 value 1allov%0r(1MJ
rq/q an wt) no tollouod by the  only in Denier
(:o0.2pq/q an vi). um I mam. tho Iomndcly mam:
mu nee:-dc! an ucrchtlflblfn/9 drr wt) which rm fwllwvfl by
I rapid doeliul in A9:-11(129¢3)ag/Q 6:7 wt) mm‘! 0 qnmaal

60010000 till ~7am(0l-‘IF/9 dry wt) (I'1q.'|-2).» Botoctablo 10101
of tjolaht Miranda tn the nodinnnt no pa-aunt only tan

swab»-(o.m51= M,-I My wt) mum. mun-r will WI
nunrdod mmnunn:m.4ossm¢,-Idrrnl dwrvhwh -mm
éocnan no amnuu an nImarr¢o.asx an,-a dry‘ we).
fioaaaduy mama m zcoozdnd La mmMo.:0ss ml,-I in vfl
fiollund by Q lhltp doallao tn its value In Aptltlodllml

Ill’-I/I dry It) and tannins: a gradual doenuu £111 Juan
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4.5

4.5.1

4.5.1.1

Q9‘!

(0.053!  dry wt) (r1q.'I—2). ‘rote! sulphide uontent 0!
eedleent varied between 05.0 &= 95.9 eq/9 vet: we txue July he

October end nibeequeatly the veluee deereeeed reptdly till
I>eoelber(20.0 eg/q vet wt). A nederete deereeee wee noticed

upte nbme:y(11.5 aq/q wet wt) etter which e eteedy tnezeeee
wee recomed till J'une(6ll.4 sq/q wet vt)(P1q.1-2).'

Moderate qroee prinery production nu wee obeerven £1-an

.1u1y(a'n.a egcnni’/any) so 8epteleb0r(437.1 qr:/53/aq) efter ulna:
e decreeee in the rate 01' primer! ptoduntiua me noticed tree
0ctober(1.9'h3 I913/la/fie!) to Feb:uary(295 .9 |eg¢/an,/day). It
ettelned lte pail 1» nerch(4I6.7 qc/-'/aq) with e lhetp
deeteaee 1» the eubeequeat eoathe an J'uae(4$.fl ego/-3/sq)
mq.s-4). mm in o:=auuz(2s.v we/Q’/am. sw-»¢:<::.e
eqc/-3/aqi . I'ebmery( 191.: eqc/b‘/any) end mu-a\\t9o.1 eqc/1‘/sq) .
no net production rate wee observed ee the dell: eeainilatlcn
rates eene Quad to be very high (119.5-4).

El  l I I m

115$ Qflfleplmlber 1902 to April 1983) a

'lluede1Ifl\o£wete:etth1eetet1onrengedtrce\27ae
(sepeeeher) to 11 an (A91-11). The eeaaeae level recozfled
vee I1 Q (Iavenbez) etter uhtda e qreduel but eteedy decreeee
wee noted in the water level 1:111 April (11 em)(F1q.6-1).
alter 0cu¢er(31.5'C). the temperewate at elr decreeeed
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steadily ape: Dcoanbcflz 6.'1'c) and than qnmuzy mu @111
Ap:11(32.I'¢) (Fig.6-1). Thu tcnparatun of want tollmnd thy
Iullotnadalthatatthnairtunpemturoouooptzlanazma
(s1.1~c) ulna 1: no neotdod to bu higher than tho =1:
fillnflrlhn. nu unpaz-near: or mu: can-ply  up

1

nezebn:(:o.a~c) to nwumu-(20.1-ct um flu  vuuu
roaozdad in D%r(25.0'c) alto: which 0 qmduql 21:0 wan
rceordcd £111 Mal:ch(I1g.6-1). The dissolved aqgnn mutant
1lI¢l'¢lI¢6 3!!!!-‘ply £1-on fiivtonbcz-(2;53 ml/1) to Iavcnar(S-OI

:1/D ad nniatainnd a £11217 steady concentration upto Jumuy
(5.15 ml/13¢ after whim 1 study and gradual dccreann an

netted cm. am-11(2.o ill/1) ($20.1-2). sumey vane} docllnnd
sharply tau: 0ctober(55.'Ile) no Iavubu-(2s.4Io) ma an
minim was aaonlod in Beeunbu-(2o.1%o). Bwaqunnely, a' A
ltondy lacuna was able;-vod with its peak in Mar&a(60.ml-0)
(r1Q0‘I2’0

flu soluble Inactive plncnphato cuntcul: at avatar“ lhmnd

a Itiip  1:-an sopuubc:(0¢05fq/at P0‘-P/I) to Octclnr
(0.59 P0‘-»P/1) utter uhtda thin val 0 gradual Lacuna
npta Dccufiorifl-'67):q-at PO‘-P/1), ftllcnnd in mother an in
-rannr7(0.9'I P0‘-P/U. Mendy decline 1a 120 vain: was
untied an uueh(0."77):q-at Po‘-P/1) with an abrupt tan in
Ap:11(a.33/uq-ct F0‘-P/1HI'1q¢6-3). llltrato mutant nquuaea
0 pm: 1» lIovnb0r(1.85)Iq/at no,-as/1) nu: mun I gradual
and study mums In mama can Apr11(o.99}:<:-ac no,-I/1)
(Fig.6-3). Bltrltn comontrli-Jon tollcucd tho came tread an



thltélfllliflliitttdfibflilntfidllilllplnczngnqyggggqggqgfl

firm Iopcuin:(0.19)nq-at W,-I/1) to Iowdnbor(0.55fq-1: nu‘­
I/1) tolleuud by 0 gradual dnctndno an 4\p!'11(0¢13fq-It no’...
I/1) (I'1q.d--3). ran sepgq§¢g(3,5Q fr‘; qr;/1) Q. 9,9,5‘,
<8-95)»:-=1= H5-I/1) ¢ lnddnn :1» wad mama In tho ammonia
contcat of the water which was tullovdd by its peak in lIov&o:

‘ 1°-43 )1?-Ii Fl;-I/1). A moderately Ihllp tall and rnglqeond
an Daeuma:(8¢01)w-at I013-I/1). liter woman dz: content
mildly dacaaad 1:111 Apr11(6.2:)mg-ac II!‘-I/1)(1~‘1q,6-3), mg
mlphtdo comma: or nu: manly declined tam 0etabo:(8.11

fa-at P58-8/I-) so navunbu-(1.50 Fat nis-a/1). nun vocabu­
tolamury, flworowunotrueuothydroganaulphtdolnclu
water. During numb and apt-11 the hydzoqnn sulphide eoaeoatnflcn

<25?

in wator ulna 8.39 and 11.14 fa-at R28-8/1 rcspect1vo1y(F1qJ-2%

T!-it ulaporamro of file lidillnt ddcllnmd rapidly £86!‘
0cQ0b0r(31.¢"!'C) Q0 Bd0l@er(23¢8°C) alto: which I sharp

increase was clan:-vcd till mmh(31.4'C) (r1q.1-3). A nap
tndnun nu nomad in the organic carbon dormant of thc

Iddheat tum 8aptaab0r(0.l_.7# dry wt) to 0c1:&or{0.4l$ dry wt).
It aadnd in pout in lIovcnber(0-‘I5! dry wt) liter which 0

study and gradual a¢¢:ou¢ wgl mud un. Apn1(o.a1x an wt)
"'19.?-43¢ Tfitfl phddphfllll dfllltmt O! Idiltnt lndrdlllfl

sharply tam 0GNbtt(69.0/pg/q dry wt) to IIawmcr(241.0 In/9
dry wt) nth: vbteh a steady and 9:.-aha! docnddo no recorded

till np:11(13.1fq/9 dry wt) (719.7-4). undetcotabla Incl of
ltjoldhhl nitroqua of the adinnat VII found tn Suptuaboz,



,7.

rag. 1-1 nun-nmeun cl amps:-aura.
nlphtdo yl-I at an ll the ndlnnah

uq. ‘I-2 n1n%u-flatten oi orqmu cubes, told.
pholplnotu all Ijoldml ntuogua aeltmtl
Q! \$ album»

l..l'..A..I...I..9..l..=..E

11¢. ‘I-3 ntotflhuttcn at tcnuntan. mu
Iuiphtdqpllaafllhotthnuflianul.

Ila. 1-*4 ntnrnntloa or saute anion, and
fllfilphfiml ma Kjaldahl alt:-aqua
%tn at tho nudism!­
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41.5.1.2

Mil y an

$2

°¢"5"' "I4 #9111» ‘I'M ljildahl lmzrogua eaaum at the sediment

attained its pal: in Ilovqmox-(0.39! ma,-I dry wt) any $1“ gg
gradually decnuol 1:111 na:nh(0¢W!l II,-I day wt) (r1q,7..4), Thg
total sulphide mum: oi the ailment sharply damned Iran

0c\=ubor(e'l¢1):g/q wot wt) no llov%c:(13.4Sfq/9 not wt). run
Doaabor(1‘h5Fq/g wot wt)  I lhnzp increase la in
coneontntton an noticed 1:111 Ap:11(l2.0 lag/q not wt) (110.1-3).'

GI-"000 primary production rate sharply increased £1-an

Beptqubofl $0.0 m¢/h’/am to Danube:-(520.3 -gem‘/am and

ouhnequuntly  cu; nu-¢n(::s.s nqc/-3/any). nu:
whtchv . alight mm.» nu rnearflod 1“ Apr11(193-\Il9¢/I’/Guy)
(Fig.6-41¢ lat primary production ram mended low value:
upuo Deeds: after whim it reached its pack in January
(190.1 nqc/-3/any). but not ptlllllty pmaueum unm worn
rouordod in rcbruaryiud -qc/-3/any) and ap=u(ss.s we/an’/sq)
nulnly duo to tho high ram of duh assimilation (Flam-4).

(Oewber 1901 to Juno 1984) a

'-5-3-3 iii E '
Thu level at unto: at thin ltatlon in October was 11 In

utter Ihldm flooding and in Iluv&c:(8! mu), A fairly
moderate level. at water nu natntainnfi Iran Demnburwl an)

to 1'obmuy(5l en) and lnbacpcntly it started dociininq
gradually till. Jonah? mHr1g.6-1). A1: t%ramru registered
0 mm» an tau: October-(30.1"c) to lovcnbnr(3‘7.'I'c) and low
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I1: tulporanro values wan naordd 1:111 Iob:uuy(26;9°¢).
A nap run nu ahurna in Ila:-eh(30.9°¢) nu: Mulch I areas!
lwmw wu MM uni» myus.§'c: with I alum an la Jun:
(11.4-cHr1q.s-1). nu pawl-n at flint:-zhution at tho
of unto: Manly roanblnd that at the 01: umuruturn. Ira
Octobu-(29;t*¢) it seamed diellnlng 9.111 Beams:-(26.2'é) and
than lnlntllulid I fairly low “fig! G111 l'abmaIy(268l¢c). A
lndflcn an an me: nape;-ware no aeocana in mu-eh(31.o'c)
which was 10110006 by 0 Mandy lnea-no thzuugh r4uy(32.2'c) with

a alight tall in -1m\o(30.3*c$ (219.6-1). 11:0:-e was a sharp

lucroaat in the dtllolvul any-qua ¢0l'|t0nt flan 0n’bober(2."I2 ul/I.)
to novuubu-(4.'n Q1/1) with 11:: pelk 1n DecInbat(5¢"0_.1 ml/1).

liter which l qnmal decrease was natieed 2111 Apr11(2.97 ml/U.
A Chat]: the was unnerved in nay(4.42 ml/1) btton reaching 3.51
ml/1 ‘I799 uaucantmuon in -7m'n(F1g,6-2) , Salinity value:

nhuuqa declining tuna tram 0ctobor(S4.‘Ilo) to ramar.-7(9.Go),
after which a grams!  was  till -1N.n0(36.6%o)
(l'1q,6-2),  pfl of water alwuyl evinced an llkll-inn PUNI­
A that-p rile In obnrvcd {ran 0ntebc:(7.42) ta lIovInbor(8.5-O)
in tht W of "fir. A IIIQTU lawn» III aotieefl ‘B111 8%!!!
(8.64) utter Ihlah I qradnll dlélllll oceurnfi $111 ~NnI(7.06)
(719.6-4h

Soluble reactive phoopham ¢0htQl!B mound a sharp Luca.-can

an Outebor(0.‘17/uq-at PO‘-I/1) to navunbar(0.63 P9-at P0‘-P/1)
alter which a gradual menus was accorded 1:111 l‘eb:uu.'y(0.”

rq-at 70¢»;/1), An abrupt tin wan noticed in Mat¢h(14JI/sq-It



~ I

P0‘--P/1) followed by I mdcbn cu: in Aw-11(o.1o/mg-an P0‘-v/1)
with gradual decrease apto J\me(O.55 liq-at PO‘-P/1)(I’1q,6-3),
‘rho altmto eoncontratlon rtqlateted a Ohltp lnclngjg £1-qq

0ct6b0r(0.39 P9-IQ N0,-I/1) to llo\mnbor(1.lS P9-at I103-I/1)
‘Mar "Mm 1 Gradual um-ea» m observed an mu-u:y(1.1a

fig-at I03-I/11¢ There was a tall Ln ltl value la Mamh(l.24

rq-at U03-ll/1) after whlda the nitrate coaantmtlon qramally
decreased can J\mo(0J3)|Q-at Io,-I/1Hr1q.c-3). nu nltrlto
content tollawod the nae tram! an that of the nitrate
concentration. Thorn wan a sharp lncrouc la its eoneontratlon

{run Octcboflb-02 )1‘;-at IO:-II/1) to Iavcubcr(0.l5 I0?-N/1)
which an follonod by grmaal and atudy lncreun tlll February

(0.36 rq-at N02-I/1). A sharp chcllna in the nltrlta aontaut
wan noticed can nuy(o.e'7)ng-at no,-1|/1)(F1q.s-3). wanna
content at water increased aha-ply tun Deo£er( 7.90 rq-at III-13*-I/1)

to 8ImQl1(22¢78 /4:;-at an-1‘-1|/1). The abrupt an in its
aoucontratlnn notlad in rcbmury(7.74 /nq-at "'13-!/1) was tollclod
by a study dncrouo till J\mn(4.lS fag-at RH,-I/1) (I‘1q.6-3%
Hydrogen aulpl-ado concentration in water ewld be mama auly

an owubu-(u.;1¢ fa-at H38-8/1H1‘!-9.0-2) .

The temperature of ladlncnt dacrcuod sharply {ta
lIqvjQ|,'(29¢-8'0) to Deonuho:(26.2'c). A steep rise an noticed
£1-om nbmaty(26.1'c) to Ma:eh(31»5°<2) utter amid: 0 qruduul
lacuna wu observed till nay(32.l'c)(P1q-7-3)- ‘P110 P" Q5 *1"
nodlltnt diuvnd alkallnn condition except in 0ctob0r(6.04).
‘rho alkalinity of tho ndlnont reached ltc peak la Deccnbor(B.00I.



attor amid: 0 gradual and oumtlnt dconuo la alkalinity an
oburved  Junn(1.32)(rtq.7-3“). Th0 Eh of the DOM-“lint
tau:-and sharply Iran Octobu-(-313 IN) to D0ec&or(-73 nvh
an-1y mqn mm. at rm was natntainnd ‘sax radbmu.-y(-I4 av)
athervhldlualtdadyaadrnplddoeauowuobanndttllflunc0

‘rho 0tqIll1¢ pazbon  at the ylqdlnnnt sharply
increased {run 0ct~ab0r(0.20% dry wt) to Deeuwbet(0.91$ dry wt)

cits: which an abrupt dncreuo was abaervad 1:111 rabmu'y(0.20%.

dry wt). The pad: organic carbondoatant cbqervod tn Much
(1.19! dry wt} an tolloved by I sharp decline 1:111 Junn(0.40v&

dty utHr1g.1-4). A11-are was an nbmpt immune in the total

phblphonll content of the mam»: tram 0¢i‘:0bQ1"(45§Irq/g an wt)

to De%b01'(302.3/sq/9 dry wt) titer which 1}: dcdmllod Btnllllly
can mama-y(2aa.1 fa/q dry ye). an lncreno in its
eoncnntratlon notlad tn Hu~eh(293.6 )lg/g dry wt) was followed by
1 lharp dnenana can Juno(10l¢3)|q/g dajy wt) (F1987-4). ‘RD
lcjqldfahl. nitmqon suntan: or the lodllumt Increased aha-ply

nu HavcIb0:(0.0'7fi& am,-_-at dry wt) to Dc-canbnflfl. veqx NH,--I dry
wt) after mm a steady dacltnu m dbsorved an aunetowssx

am,-u dry wt) vim a nuqm the in aua(0.15m& IR‘-I dry wt)
(rind-4). ‘nu can mlpmdo macaw or mo adamant mu.-ply

doellmd {IQ 0¢®dIIl'(lO¢C rq/q III‘! IQ) Q0 Dcoan\nr(14.5fq/Q
11¢: am). hm Ha:dh(16.1 fq/g vat wt!  I steady lueroln
was nouad with no pal: in -1uno(95.5 lag/q wet v\:)(I'£q.1-3).
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Q8‘

‘0‘o1

:kl‘0t

0:001 prinuy production um an 29051 BBQ/I’/liq in
mm»: and 251.0 -qc/n’/an la Ducanbor. A2101‘ 1 mm
OIGIPIIII Ill JIlIlI']'(21¢5 I96/I‘/GQ) ltl vfluel tygllqqlml Q
Ihllp manna all reached 1:: pat in I-luuh(555¢5 nqc/Q‘/lg).
Qnhuoqunntlm an uh:-mt doc:-can III abound 1:111 nnytami
nan’-'/0'/an) um 0 auqm an In -‘luanllfld nqcn-3/aq)

‘(Fig.1-4¢)?¢ In prlnuy palmetto: was  duly in
lluvcnbqr, Bunvficr, nbmuy am mm vtth value: at “SJ, 90.6,
nu and 211.1 mach’/any nlpontiroly u the an am-sun»
tutu an mlauvoly htqh in Gthm imtl\l(H.q,6-4).

Elli‘
1]“; 1 ifletéflnr 1982 uo rarunry 1003):

mafllnmlm~
‘mil mum was 1100606 with water in Ociflnrflfi Q) alto:

which tht Ilia: 10101 moidld 8131411 @111 I'l.l!!‘ll&l'!'(11 D)

(Fig.0-1). ‘Item nu a alight amp in air tmunamn flu
veuabertzo-i'c) in navmhu-(:1-vc) arm:  a man one
stoop  in tea ulna was round an FaMnu:y(33.2'c)
m.q.o-1). nun unponum Of wan: Eollounfi an --. pawn
as that at this I12 unpontunu 8114'! 60:11:10 was R0016!!! lib
Gotcha-(26.!¢c) 1» Iovcnbu-(25.a~c), which an Qollond by a
steady  till Fcbz'\\n!1(34¢0°C). In rnbmnty an uh:
anpuratumvuloaaflizobohlqhcrthlnthoairamporcinn
(Fig.0-1). ‘I'M dissolved @119‘: custom: was tutti! mint



I19. lot nhttllutloa at It: Icuponlnn,
vain tamper.-can and depth.

I19. I08 Iilbttflltlon CE cnqqnn. intuit!
ml Pqdroqun nlyhldn.

I19. I-3 Distribution at 0013.0 ran!!!
plnuphno, nitrate, Quanta and attain.

Ilg. I-6 nuunnu» or mo run cl gnu

“iii UN! we
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1:.-an i(s."19 ml/1) up nuaum.-(5.10 an/1) with an pm; la
Ilovcflerlfiiil at/1). stoop Menu: an nottcnd tron January
(4.45 ml/1) to rob:uu7(2.5l :1/ll (HQ-I-vi). sqnnggy ghqpgg
its n1n11 vnluo of 10.3160 in lovunbor imam val prcculnd by
29-min in Qehubor. This an tollound by a ltcady and stoop
lacuna till I‘ub:na:'y(99.i3!io)(r1q.I-2).

Bumble ruauvc phfllphltl  at rater nanny
increased firm 0r:1:obor(O.3l rq-at P0‘-7/1) to D0n&or(0.94
flfl-at P0‘-P/1) nth: uhtdu 0 qradnd dunno was acardod till
rabmazytflma )aq-as P0‘-P/1HF1Q¢8o3) . nan-nu mutant naehqfl

its peak firm 0ctobo:(1.00 rq-at 1'93->1/1) to lflVI@O1‘(1o13XI9o
at II,-I/1)  In 1011006 by I qnmal 60:11:10 till
Jama:y(0J6 In-at I0;-I/U and a damp in rcbru:y(0.45f9-at
no,-I/1) (nqm-1). nuts: concentration 1011006 the Inn
tr.-and of fluctuation an that 01! tho nitrutn concentration.

Frm oueemu.-(0.150 Po-It |'°3""/'1) to nuvamu-(enou )|g-at no,­
ll/1) nitrite eenccntratlon anchor! 11:0 peak, afinr which 0

steady and q@a1 decline was undead 1:111 Fabruary(0.0l0fq­
at I03-I/1) (119.0-3). Ammonia Icamattatlon increased abruptly

um ocubaz-(2.0'o rq-ac la,-1|/1) so Jamary(36410 ):g—a1: ma,-1|/1)
after whim its concentration decreased so 3.36 Pg-at
la !'abmu'y(r1q,l-"-3). ‘mo total sulphide aoatnm at water was

paam: only la Oeuobo:-(4.25 rug-at R23-s/1), JnnuIl7(3.14 fag-at

2:3:-s/1) ma rubmu-y(1.61 rq-at ll’!-8/1)(I'1q.l62)¢

mu tupnnturo at Iodhunt Goczouod {run 0ctcbor(26.5°c)
to llewcnb0:(24*2%'c), after which n lhltp tncreaac was noticed till



4.6.1.2

‘.3.’

4.6.3.1

~7mual!(32.“2'C) (£19.10-1). Organic carbon mutant of aadlaant

wan at an poll! an 0ctobar(1.S'I% day wt) fnllanad by . q.~.¢..1
decltna en: rabruarytouoz dry n)(r1q.1@.z), 11,. um
nhonplmu mum olladlaant aeeuma an peak firm cam.

11"-7! fv/9 fir! wt) to lovubaxtazaw fa/q 411 we). aha: Ihtah
a gradual daaaaaaa was nbaazvad 1:111 I'abma:y(108;l rq/q dayua)
(F1c.m~:). 1111*?-@111 Mum» comma: was at sea peak can

°<=¢°NI-’(°-°6°% 1'5-I 41'! wt) to llovaubo:-(0.110; nu,-I dry wt)
altar wind: a gradual flacliaa waa nuotlead 1:111 Pabn1a17(0.013%

I1,-I My wo.~.Hra.q.1o-2). mu um: aupma. eomaat of

aadflaant dacraaaad {run o¢w.=.:(ea.a lac/q vat wu) to Imam:
(72.8 fa/q IIQ wt). which was 20110106 by a ateady lncraaaa

can l'ab1maIy(85‘.'I P/q wot wt) (119.10-1) .

\*.+.s.n41.- ‘ " 1' I

Groaa primary production rate waa at its peak trua
o=w=.=c1s:.: we/.’/aqa 1» u.v.u=.=-<m.s -qc/5’/am. am:
oaauam-uzais age/b’/aqx, . mm dacraaaa m rquuna
in Jauua:1(115.0 mgr!/1:3/¢lay)(I'1q.0-41. Nat primary production

van zanoldad an IIuvaa\bar(150.0 age/a3/any) and noaabu-(244.1

nq<=/n’/am (119.0-4) .

§a gig: (Iuvaaba: 1983 to Jana 1984) cilk E '
Nata: lava]. val high Ln this station in Nava|abar(?‘7 era)

aitor which aeczvaaaa wal noticed in Doeauba:(49 an). T111

rabruary. inn: 1m1 fluctuated um.» as and as an mm»



"1 !°11fl\'I'l W e med: deereeee @111 aqua um) mg gt
Ieelateiaed than the eae level in June!“ m!) "$5.!-1),
The fiellperemre of etr decreased tun Iov&e:(2Q,1'c) Q9
neeumu-(21.2~c) ad remained eiaeet mutant an Pebmezy
(21.8%?) liter Ihlflh l 1%"! 5" IMP! increase wee netted
@111 J'\III(335'8°C) (Fig.8-1). Hg“: g@gg-“mg; “mu Q‘.

nae pettaem en that of the eh: ecepereture, amen; xeqtleeg-1;‘
veluee lane: than the e1: ugeretire. Moderately cheap ageing
wee meted {mu lIovevu!aer(2'I”;*0°C) M neeum-(2c.1~c> .1“,

'\\1°h I W005! lacreeee wee reaorded (I-‘£9-I-1); Dissolved

oxygen content varied widely in this per. W790" content
fluctueeefi bvuveea 4.60 and 4.99 U1/1 teen llovnber to Jenner!
with 11:0 peek in l‘ebmery($.0 :1/IL A cheep decrease wee

obeervefl in !4erd|(3.3l :1/1) tollolled by e gradual increase till
ney(4.15 I1/1) efter which e decline occurred la fiend 3.99 ll/1)
(nq.e~2). seltnay graduelly  can Havemberlasmte)
to auauezyttnmto). eta: which a graded tacmue wel nausea
inn !'ebmary(19.A3%e) to -3‘une(56J9¢0)-(719.8-2L), ‘the pl cl

ween: qremeny tam-eeeed tree IIw$e:(?.s5) to amuerytnli)
tailored by e eherp iaareeee in rebmeryll-53). A ellqht
deer.-eaee wee noticed £111 Mey!l.'1) after whieh a value of
0.5 wee recorded in J'uae(r1q.l-4);’

soluble meactlve pmeplnte content at water qreduel. Iy

iacreeeed frm nuvqm:(o.24 fig-at no‘-r/1) we Pebmer-7(0.56

rig-at P0‘~P/1); me pan: wee mum-a La ne:d:(14;1o F.“
we‘-v/1). re reamed the eencentretlon at 0.1: )|q~et I0,-I/1



TF0

tn J\|n0(P1q.l-3). filtrate eanaantrnttoa qnaung lacrouod

tan Iuvulau-(0’;‘00/|q-at I03-I/1) ea I'Qbg'ug|:y(1,"Q )9“ ma.
I/1)» IND!‘ Ih!-GI I OM06) Gunman was attend £111-lulu

W-6‘-l ;lq-‘KID;-1/1) (114.0-1). um.-an conuat 1011,0106 up
nno trad u that at the nitrauu. Nitrite lharply fine:-and

tram Daeunbarwébt fa;-at N03-II/D to rcbsuu-y(0.%3$ )9-n nor.
I‘/1) A. I gradual 60:80:00 was QIOIIUG $111
lag-at N05-R/1HI‘1g.O-3). Janna mutant gradually iaazoaaqll
tron IavdaoL:(3L$'I0 ,1:-at m,<-I/1) Q0 Jnnul.:7(7.50 Pq-at II’-b

I/1);'\Ih1|:‘l\ was meaoodd by a sharp risé in February(=35.0‘)1g-at
III!’-II/1). ‘men was a moderate Quezon: in 11:0 values tun

nu'd1(11."10)a9-at Ill,-I/1) %=1\pt11(14¢" rpm bl-I,-I/1)
an Iuccooflad by 0 gradual deeragn 2111 Jaan(8;‘&  I1,­
a/1) (I19-I-»3h Io can or mu:-aqua aulpnmo aoaum at watt:
was anemia for this $02106 la this yearirlqw-ah

‘mo tnupornturo of nedtnunt than-ply doaliand nu
Iwcnb0:(29;‘Y'¢) ho Doeqbo:(2S;'I*-;C)- nu I'fina:1(21¢1'¢)
to lIu.'GM30£‘F¢), 0 nap :1“ was recorded widen mi tollqvad
by 0 qnmal. lmzaa till -1unn(33.5'c)(r1q.10-81.). ‘me pl 01
tho “Ghent was at its peak tau Iovcubu-('I.60) to Dwain:
(1.10); utter ‘Md: 0 grabs! doorman nu nutlcod till April
(735). ‘I11-e sediment abound antral valun of 1:!-I in llay(1.0),
whernla in iMlD(6¢9) it was aetdta (£19.10-1)‘ Th! Eh at flan
ndlaant nodoratzoly increased tan llovnbofl-243 luv) to
nu¢q|bor(-182 mv). Fran January!-185 av) ounldl 0 study Q6
chop docnuo in its vdml was zneordnel 1:111 ~7uao(-372 av)
(P‘,n1°01,0



1.6.3.3

11!! Ilrfilhlfi urban mutant GI the 806.1311!
lharply III: lIovcba:(1.1II day wt) to D00&at(2.33% dry I8)
flu: whidu I Malta: wan  till I&mu'fl1.30!$ dry It).
In nma=c2.u2x an wt) zu pull: wan observed, eamma up 0
rupil ddcllnl  Apr:l1(1.21$ dry \1tHI'1q.10-2). Tutu!
paaqmim mum of flu mum lacrcuod ampay {gm

!Iovcubet(114¢1 P;/q dry wt) to nmm¢:(ao1.1f:/q an wt)
10110106 by a ltudy docnuo till I'd::ury(210J fa/9 6:7 wt).
In HlI6h(3$9u3 fag/9 dry wt) 11:0 poll fill nmrdud Qftlr Ih&d\ I

Ihltp doenan no aotlpcd Ln Ap!‘11(159a‘0 )0;/g an wt) tollcwod
by month dualism 1:111 -‘M:o(119-_I fa/9 6:1 wt) (!‘1q.10-2),.
xijolaahl nttmqun coaumt’ at lodlxnnt lmaalnfl sharply £1-Q

lIavcbor(9¢013% III‘-I dry wt) to Doand:o:(0.108l III,-ll dry wt).

It was It 11:0 pal: from rob:{uuy(0.1'I0l& IR,-II an wt) to llnrulu
(0.264! Ii,-N 6:7 wt) otter mid: a fllltp doc:-ease val dun-wad
2111 J'nnn(0.0I'n& III‘-I  wt) (219.10->21. ‘mu wen Inlghlth

content 0! aadmlat IMIPIY 60811806 firm lIuvnnbcr(95.5 F/9

wot wt) an nu».-.nnmur(41.3 In/q vat wt) emu: wmm a gamut

lacuna wan hbotzleul 1:111 -7uan(8B'¢0 re/9 Wt W7 (F19-19*” o‘
Gnu primary preduefleu mu flncnahd batsman 11.9 M

120.0 qr:/5’/an from  to -nmu-1. In Penman 1% vll
at Les [Bill me» much’/dm . an» ma a ovum! 4-==@\¢¢
mu roeordefl an am-m.9 nq¢An'/¢u><r1e-°"4>- Im-in
I‘obrult!(4l;$ 19¢/ha/day) and I4u'd\(6.4 19¢/53/4073 19' 9“
primary “mam tutu was neomhfl <r1a.o-4)­

71



4;‘!

‘Q’I1

'
In cadet to eveluete the nature of zeletlonmip between

differ.-eat parmetere etudud under ecology end preductivity at
the euvimueema, the date were enelyeed tor estimating we
uorreletloa eoe!fl.cl.ent('t') veluee. ‘liaeieeulte cbteined at
Station-I we V en pr.-eeeated in Teblee-1 to 5. In the ensuing
eueuunt, the amen nmerele I to V qtvm in been-lute lndiaeue
em mum umber, end the erebia avaerele 1 end a acceding
the runes Imerele denote the reuse ta which the oer:-eletlone
vere worked mt (tea:-‘ea ad 1983-'84).

1 (‘reblee 1 to Sh
flue level at water wee negatively cerreleted with flue

temperature of an (Limo-0.10: 11.1.:--0.61: I142-r-0.66:
111.»:-0.16; tv.1.:--0.1!: $1.:-0.75: VJJ-0@?3)» the
taperetun of water (I.2.l.'I-0.693 11-Ltd-0.63? 113-3o!I"'°~75I
111.2.»-o.s2¢ rv.1.=-o.'m v.1.:-+0.»: v.:.z- --0.1!).

sugnguy 02.1.:-'-o.'m 11.1.:-0.00; :m.:.=-o.ea: zx:.2.:=e
-o.a-1, :v.1.=-mm 1v.:.=--mes: v.1.:-0.1111 an hidrnn
sulphide oeabem: at eater (!.1.te-imiil II.1.re--0-J8: II-1-II
-OJO: III.2.rn-0-'72: IV¢1.nI-0.71) IV.2.te-0.6!). flit
tQpo:Qt\ltQ at eedzheent c::.1.:-0.11, zx.2.:--0.65: nz.1.:­
-0.14; :ve.1.a-M14: v.1.:--0-10: VJ‘:--0.64) eel me eellillll
centent if ledheat (!II.1¢l'e-0.71) !II.2.l'II-0.048 !7.1.Ie
-0.84) end ehowed e poettlvocorreletioa with flu dieeclvd
eaygm cement (I.1.:-0.16: 11.1.:-10.81: 111.1-I-0.89:
112.2,:-0.73;e 1v.1.:-0.11: 1v.2.:-9.69: v.1.:-0.71) end the lb
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of nu-we (m%.2.:-u.1o; :v.:.:-0.11, v.:.1-0.51).

‘rho  0! vats: was poutlwnly aorrolahd with
bflplrlfllt 0! l1l‘(I.1.l'I0¢'71) I.2.IIO.I$| 'IL1.lIIO¢O68
11.2.!-‘>I0.l4I II!d¢IIIO.l6i III41J'I9.¢72l IV¢1JII9§lll IV.2¢I

00.021 VJ.l.'lI0¢‘II| V.2.l\I0¢I7), @—potIhu'0 G! nodinuat (Liar
060: !.2.:u0;‘Il: 1I.1.roOJ!: III.1¢tI0.lI: !V.1.I.'II0.I5a IVJ.
200.732 V.'1m~0¢94: v.2.:-0.00). ultnlty (II;1.:n9.13: 112.1.-1'
0.741 tv.1.nu9.11y V-1}-I'I0¢I7), tho hydz-cyan lulphldo ¢0fiQlll‘U 0!

Vitus‘ (II.1.mII0.7Il III¢1¢l.‘lI0.79) 1V¢hl'IIO.76) V.1.I=i0.lI) III!

B50  fit!“ 0! bufllllnt (1.1¢l'I0.73I IIJJIO-148 III.1¢
100.052 IV.1.1'I0-O4) and noqatively aorrelaud with the dluolvnd
wnyqin mm: (!I.1.IIr-‘B-67; 11151.1’!--0.80: IV-1.!‘-0875) V4.1.
-0.81): Grow primary production £14.:-0.66: 11.1.:-0.00:

\

IVo10%I°§nI vt 1.8.1»-0.71)  it Pr!-II,’ pr0du¢t10ll(II.1,l'n
II¢I.1IIIU.}UU) O

ntnuolvcfl auygua   noqatlvoly aorninud vim
an uumw[ 01.1.:-o,au 11.1.:--0.9:, 211.1,:--0.021 11.2.1­
-006; 1%!-no-0.01: IV.2.r.';w-0.65: V.1.:--0.81). the hydruqcn
ouxpmaa content of wuta:- (:.1.1--0.-so; ::.1.:-0.19; :u.1.:­
-0.72; III.'2.nI-0574: IV.1.ro-0.83: V-1.:u-0.77), $0
t@orntm'c of “Marat (II.1.nI-0.‘N: III.1.:I-MM: Iv.1.:u
-0.66: V-1.2-0’2"‘Il) and flu until. lulphida content: of udlnoat

salinity showed punitive aormlation with the tcnporatnn
Q! 01!‘ (I1-l¢tI0¢“I I110,-OM07!’ !V¢1.l'I9.‘Ny  Q30
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of sediment (II.1.:n0.lO; II!.1.:'e0."72: IV.1.:u0.”65:
V4.2.-0.06: 7.2;:-0.63), an hydzogen eulphtde content of veter
(I.1.nI0.l9; -e1I.'1.:-0.01; 1114.:-0.73: 111.2,:-v0.94; rv.1.:.­
0.65; 17.2.1110»!!! V.1.l'I0-I'll ea! the tote]. Iulphlde ailment 0!
eedinmt 6.1.:-0.61: 111.1.»-0.71; xu.2.r-0.05; IV.1.te0._66p
IVJ5III0- 310 Viiprdlflfllle

The pi! at the wear wee poeitively ourzeleeed um the\ g, ­. , _ .
amaze (1¢1.:-9.03: 11.2.:-0.69: 1n.z.:-0.“; 1v.2.1-0.14; v.2.:­
o.c'n and an flu cl an ledheat (n:.2-m-0.04; !V,2.:u0.75) and
negatively wtfil the mlphldee eoatlnt of Ieflhent (II!¢2¢rb-0.63!
:v.2.:--0.11).

Iutrate enmentreuon wee positively zelaued to nitrite
(I.1¢8I0¢I5) IQ2QI_°e71' III.1.IIfl.7U| IV,1¢IIO§I2: :vC2Q:‘- 1’ 1
0.74; V.1.nr0,-B3; V.2.n-0.72). Hittite eamant wee negatively

I

releteé he the hydragen sulphide content of wear (I.1.z-W6-‘I1;
11.1.:-0.05; 111.14--o.so; 1v.1.=-0.00) end the can I\\1fl\16Q
eomeat of nedment (I.1.:n-0.91; 11131.:--0.63: III-2.r¢-0.~‘70:
Ivq1e%'l'°e“-I V.1.re-0,87).

7

flue hgdregm eu1pl\:I.de eoatant at water wee poeizively

earreleted with the tote! sulphide at sediment £151.:-0.64;_ .
:!§1qI_°e,‘I III;1.tI0.B0) II:g:gI'°Q7‘I IVJ1¢lI0.1C) xveaelb
0.64; V.1.:e0.12) enfl negatively with the qroee
production (14.1-e-A-0.73) 11.1.1’:-0.71: VJJI-0;83) I116 alt
pllllllf promotion (III.1.|.-e-0.65; V.1.nn-0.14).



mo blnptrfiuecfqndlannt no polltivoly eortulatnd with tho
tcnporauuro <:E.hlr(!.1.:-0.00: 1.2.:-0.01: !I.1.r\I9-81: III.1.a-035
:v.1.r-0.00: v.*1.a-o.'m v.2.:-u.o'n and mu mxpma content
ct nfiiaoat 12.1.2-0.76: 1.2.1.":-0.78: II.1.ru0.‘!‘h 11.2.1-030:
111.1-IIO.I7i IV¢1¢IIO¢I$:'V¢3.IIO¢I).

‘ma Eh of the uflinont was pooltlvcly eatnlaad with the
pi! of  nadhmt (1%.1_.:n0.82; I!.‘2.:n0.78j !II.2.:n0.l‘h 37.2.10
0&0: v.2.artmo) and neqctlvoly with the tom! sulphide coaunt
at aedzlnnnt (I.“2.r-L-0.95; t!.2.:u-0.72; III.2_.:n-6.93: !V.2.rn
--03:, v.2.1=-.*-040:).

The   content at nuflinmt was positively
correlatdd with the tat-.l1  of "diluent (1.1-m-0.91:
I.2.tI0J1| I21.‘1.:-0.95; II.2.tI0¢0!: III¢1¢II0u94l III.2,tn6.90:
:v.1.:-mil: 1v;.2.:-0.8:: v.1.:-mus; v.2.r-0.91) we tho
Kdmldhhl nitrogen cement at mama (I.1.r-0.09: 1.2.:-0.75:
::.¢'1.:-may !I¢’2.n-0.90: 1:13.:-0.13: 111.2.»-0.1:» !v.1.z­
a.'m 1v.M2.:.-mes: v.1.:-0.66: v.=.=-0.as> and néqativvlr
eorrclatud with the total sulphide content cf ncfllllmt (IJJI
-0.&6:_I¢2¢n-0.69: 11.1.11--0.96: 11.2.:-0.66: II!.1.r-0.74:
III.2.I'I-0588) IV."1.tI-0.80) !V.2.r.u.%-0.83; VJIQIII-"U195!

VJQPI-ooh)!

Ila  pholphczul  at sodium: was poutivaly
c-ornlqtod with the Kjoldhhl. altreqea mutant of uodlnnnt (L1,:

\

.°g,‘f;1Q2j§‘°QasI Ilglgl-00:0’ II¢2.tI0.I5; III.1.tifl»77l
"!I!.2.:u0.'I5: IVg1qI.°o’2) IVJJ-0.730 v01'o§-Diagl ‘V020:-00,3,

and negatively with the weal sulphide content of remnant



4..

453.1

‘I aflt 01

"76

"°O”'  "o1o5I°O“I IVJJQ-0.87: V¢1¢h-9.”)

\ .
Kjclmahl nitruqon mutant at an sealant was negatively

carnlatod with the total sulphide manna at na¢lmat(I.1.:n
"00,’! I!‘-tisfiint !Id2o!_‘°o‘sI 1!!¢!.:n-OJQQ !V.1.:n-0.01;
"i:IflC‘:' V-1.tn-0,75: voaoll-@§.”)o

‘ma mu! niplildo eanzoat oi  wu.nu9at1.vo11thl
URI.  O

emu primary production wu positively  ulth
the not prhuy production (I.1.r-0.63: I.2.:u9;'60: 11.1.1"-0.14:
11.2.:-0.03; 111.1.»-0.6:: 1v.2.:-0.0:: v.1.:-0.01» v.2.=-0.1a).
not pthuy pmfluctten Ill negatively correlated via: the
¢QlltOH§ G! XMQIQQ (Ia,-0I_I°o‘5I n010r_'°0”I
74.1.88-Q¢,9)¢' 1

§.fl£LBl:fl'
I

{flu Q3: (my 1982 to Juno" 1988):‘ -4 '.@@:m­
the wparcuuro of air varied batman 30%: lad 32.0%‘:

trundulytafleuobornttorwhtda flnrowuadruputulporsmrn
1:.1.11_ Dcop|i:cr(26.6'c). 11:11 was tcllowed by 1 steady" and lineup

lacuna can nu-eh(31.n¢c) and mu vzampu-am:-e values worn
batsman 31.0 and i32.“B'c tor the ported April to J\m'o(1'!.q.9-1)¢%



nq. I-1 fltltrlbnttonofatrtuponhn,
mu: unpuuha nae! depth.

Ilq.» 902 Diltrlbltlon of mqun, salinity la!
YIQQOQOII IB1Qh1&a

rig. I-I Distribution 0! lolfilo romantic
pholpluto, nitrate, Quanta ml mitt!“

I19-O-O nut:-Llnutlonottlnntouotqmou
pthl:1pt0@cl:1on, antprhuy
%t1onm6pH¢
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‘mu unparahzo 0! Inter clout! followed the pattnm of
dlstrtbatim of flu! air tuuporalmro. Grafial lineman was
natzlead tram -‘M1y(2‘I.1'c) to Oceuhoz-(29.0'c) duo: mid: a

rapid 6001100 will neoréod 1:111 D0uumbar(2$.5'G& tollownd by I

steady  till Mu'uh(31¢'i'C). Water tmperatnto val
found ta vary Inna 29.2~c (April) to su.9~c (a~umHr1q.9-w.¢

Dllaalvnd mqqnn want at vote: vlrhé botpnen 3.11 '&- 3%§'70
:1/1 ism -my no Octabor, utter which nn_ Lanna» van untied
£3.11 Docnfiu-(4;31 :1/1) and 0 gradual doegoanoé was eburnl
an Junary(3’§‘IO.l1/1)te l1uy(3.43 :1/1) (rams-2). Salinity
value! tncmund tron Jnlfl 355130) to 0einob0z'(36,2%-9) . nu:
I nhazp dualism: ‘Ill noticed til-11 Daeqbor(2l.2%o),
tollowld by I gradual lacuna upto I-!amh(34.flo) (I19-9-2).

80111510 reactive phosphate content at vats: lnaz-and film

~N1y(0.33  IO‘-P/1) to lov&cr(0.!l ,9-at PO‘Pfl.); sitar
\|h:l.d\ 0 qmdnnl Glenna VIII aotlad ti-11. Aptillmfl rag-at 90;­
9/1)(r1q.9-agii Nitrate constant or water musty intend

nu a'u1yu%..‘0: In-at no,-I/1) co Iwcubu-(1.04 P9-at no,-u/1).
011:0: whidi tarball Goeruan was rneorénd 1:111 Jum(1.1Q/Ag' _
-at I0,-I/1) (I'1qJ-3). ‘mo vartnttua in the nltrlu canonauk
l.awnunrwuaflnautn):l.n£1a:tothato£ ttnnlttatc. A lhllp

Laurens in 12! values was notion! (run 0ctd>or(0.M9 liq"-Ii
I0,-I/1) in llnvubcrwdi fag-at I03-vl/1), tcllanfl by 0 natal
decmgio-» £111 P@t11(0;.0“N  I0‘:-ll/1)(I'1q¢$-3)» no
canola smut:-0:10» gradually lnereuod Ira -J*u.1y(2.‘!9 Pg-at
I13-I/1) to 0Btubor(6.39 Pa-at I-1,--I/1) and recorded a natal:
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O0

13 "¢"lNI(15w73 f9-It 1'1,-I/1)~ A harp decline was nutlad
la its %mt:at1ea in 1heuubor(6.6! /sq-at ma-at/1) gagg­
wh1datI:nuunm.a%az.1au$nth0waeurva:1cdhownna

3.04 an! 5-‘H )1:-at ma-a/1 1:111 -Iuua(r1q.9-3),,

‘nu uuupczat-urn at sediment gratuity  1'1-an
Ju1y(28&0'¢) to 8opunbn:(36.6'c)- A nap herons tn he
value nu mcazdnd tram Octebu-(30.5°c) ‘U9 ogeqmgg-(:3,rc)~'

alto: mid: a shady tnemnlc was notieoa 1:111 Mud\(31;4%°c).
Subsequently, 1 alight dunno an wand £111 -ImAn(I9;'I'c)
(No.10-3). mo orqmln urban mutant 0! Iodlnlnt varied
btflliln 0¢05 K 0¢0'M 6:1 wt firm July ED Ocuebar, Ihinh Ii!
£o1.16\II6  1%! ptlk in RONlIbQt(0¢09% fit? Nth, A‘ grlhll
doorman la Chi organic carbon cement at nadlnlm: wan Aroeordofl

1:111 uum(0.05§ any wt) aw: mid: its vane man slightly
in Ap:11(6.0‘Il dry wt), which was further fflllolnd by 0
dam-an la -I!mn(0.05% Qty wt) (r1g.10--4). ‘mo haul phfilphbl-‘II

eontcat at aciltnnnt varied hotwcqa mom mu! $03.! fa/9 dry wt
tau-mlywmtaboraiurfluch ttwu atitapudzln

uuv1¢Q:(19'3.1)lq/Q dry wt)  Agndual decrease in its value
was  firm D0_uqbor(192.1 fig/9 61:1 wt) to Mamflfififlfi
rag/1 681 vI8)J':an 92.1 fq/q dry wt  in Aprfl

$4.0 rm/0 fin! we an M1 um! 19.1/In/9 dry wt in -Iunflllq-10-4h
Ditlwtlblt lavbl 9! lljclfihl. alumna cclrbtnt 0! loflllnnt ‘III

amnea ta JI1y(0.055$ ma,-u dry wt) and sq>uu»:co.usu
mu;-n an we). nan up unaeaeubla am: of xjalaanl
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attzogcalaflchobur, 1tl'Q€Ol'd&dQpQflVQ1uQ1nIlu1Q@Q:

(0.073! lllr-I 611 wt) after whim I animal. doorman wu
observed till I’fima:1(0.95O! Ill,-I day wt) (119.16-4).

4~'~1%~7 *
‘Ru man primary  nu gradually Guarani

cm my<4u;=4 qc/-3/aq) to eeum-tn 1.1 men‘/am,
lnlluvcfl by 1 undone: umm an me-n»=<4s4.;0 um’/ma .
A Ihlrp  an obarvnd am am»-manna we/h’/am 1»
Jun0(!62§;‘7 I90-Vi,/4:1) (Fig.9-4)  M Pt!-Bil‘!  rate
tailored BIO I80 trad II that U! file groan prozluctioa lit!»
Invutiqatienl Ihmnd that afar a daemon tam 8u1y(169.'7
-qc/b3/aw)  inuqnafl 55$! 09¢/53/4:7) , in valuu zueozdnd
a qradnll mam an Daau|nbc:(360.2 agC/H,/dq')¢ nun
ammtzaid men’/aq). can me pmdufltloa rm qrudunlly
lactoaad  an-a-(4:n.4 nqc/-3/am ma afmrwardl 1 amp
mam van mam am Aw-11<:u;s mp‘/aw) to Junl(19!¢0
Iflfi/I’/QQ) (F19-.9-4) . M

4"-ML! 5% ggiduly 1983 to Jane 1904) 04-M-1 M '
‘mo tnlporatmro 01' air varied {ran 29.4 to 30.6": bctvnon

July IE8 Oflwblr Glut Ihlda I gradual doamllt fill 50111606 an
no¢abo:(26¢‘l°¢)_.. A noticeable humane val was-vs! Lt:-an

rcbruu-y(27-L2'C) no l4u'd|(31.5~‘3C) follmrod by a gradual insane

till J\ml(32J°C) (l"1q.9-1), water almoratum £01100!!! fit
can trend an that: at an air unperatun. A alight iucauo
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wu Ibazvnd hm Jh11(20J'¢) to 0etuhur(29.2°c) nth: mm
as mum! dnumclofl an JIwl1'r(:s.s'c). A mu mam
1: 11:0 vnlunl was abound {ma hbmary(2‘I-3'6) to Apn.-11(31.l°¢:)
""*¢-9""- ‘ml fllwlvd Incl» constant ac ma: ma-and emu
au1y(4.15 :1/1) co -\nqout(3.2O n1/1). new ulyqqn um; wu

nausnlaofi 1:111 0c=uoho:(3.26 I1/1) Id-aid: no 2:110:06 I7 0 warp
lacuna 1n Hm%n:(4.%52 I1/1). Afar nootdiap mlativoly high
conantrntioa in I'cbmaty(5.05 I11/El), the dissolved ouyqun commit
widely 11%! heevan 3.34 and 4.62 n1/1 1:111 Junotrzqa-2).
suzuey ulna lmronod nu -ra1g(:s.*'n¢o> to ecuuburtasnnol,
duo: \vh!.d\ a  increase ta its value all untied till
rcbrultyliigfloi 10110106 by a study and sharp insane 1:111 nay
(33.6lo)(r'1g.;l-2). me pl! at water unsound Qua -7u1y('!.53) Q0
JaImary(0.33) and subsequently, a gradual docmuo was rnaoalod
£111 (fua0(‘74*I5) (l‘1q¢9-4).

Soluble Inactive phoophatn mutant at unto: nnqlll tau:

0.5: 1» o.s0)n-as vo‘-n/1 min July ta December, mu: mm 1
qrldnll lnemuo wan recorded till. I'ubma:y(0.81):g-at 1'0‘-P/1.).
Anabmptlnuraanzniucuneuntratleawunotloodiaflamil

(14.33 rq-at PO‘-7/1) tollonod by u aha-p  in April
(0.58  P0‘-P/1); Afitonvuda 0 gramnl decays vat
wand an J'un0(0.3S fa-at po‘.v/1Hv1q.9-3). Mt:-no
at unto: qnfiually Luca.-and tram Anqatttodi fa-at
I0’-I/1) to rebmu-y(1.50 fag-at IO,-I/1), tolluuad by 1 Indy
Anna tn), -mm(o.9: Pg-at no,-I/1) (P1q.9-3). messes content
oivmtorahouedadintrihutloupattorn ninilartothatolfin
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alt:-‘eta A ehlrp tacreeee wee renamed tron Ilavierlmflli

fret I0;-IV!) ta rebme11(0.400  I03-I/1). etter whlds e
sharp decline wee noticed la IleId|(0.ll0 rg-et R03-I/1)
iolleved by e gredeel deareeee an d'ene(0.060  I0,-I/1)
(I190-3). The finale uaacentretion Ln veto: q:e&elly

increased firm J'ul!(2.l1 re-et lltaell/U to Deeembeztfill
lit,-I/I) and meuoréed I peek la -'I'emer1(17.84 F:-et Ii;-I/1).
um: e aw.-p decline 1» IebmlI!(6.39 fq-at I5-I/1). flue
route content at newer grenluelly deezeened till ~7une(2.'76

fag-et II-I3-I/1HI'!-q-9-.3)­

meeeepez-aureeteeainneaeomeeanlacreeeezrue
J\al1(2B.8°c) -so Imam“-(29.1~c). nu: zoqucez.-any e lhitp
decreeee la Beeulbez-(26.4'C), e ellqht lnczeele wen awed till
Fe':bme:y(27¢I'C) . teweretare at tin eedlneat um relatively
high in nenuh(31.5'c) Qollmved by e qrefiuel tncmaee till liq
(saw-c) (r1q.1a-a). The fll at five eefltnent qnaueny lncmeued
£1.-an 8ept:eabo:(‘7.20) to Dene|nber(1.‘I6), end (lac!-meted bewen

1.30 end ‘I370 an nerdu. Mae: rem:-dinq e decline in April
(7-17), flu pi! vrelue lacreeeed ta 7.45 la "I!(r19¢10-3). ‘me m
at the eedlnent varied true -42.8 we +23 ev Gating the pezled at
olaeea-veeiau; an value wee meletlvely aw»: in Octwerh-23 av);
vhexeee the tweet velue wee  in December!--43 av). Ira
amuuyuamu. thelhveluee zxmnneabeenea-auvme-as

iheorqenlccexbenoearbentotumeeedlnentvarledbetveen
0.05 and 0.006 dzywt true Jalyuoluvaberead peek veluewee
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recorded in Deeenbe:(0.13% an we). After Jamu'y(0,11$ aq yg)
lad !ebmet7¢0.l0)¢ e I116 rlee wee obeez.-wed 15 l'luu1\(O,12'|¢

an wt). um mm 1: mm mm» o.ae ma e.:u dry we
‘B111 J'n"ae(I'1q¢19l-4). ‘the total flmiphetul at eedlneals

tluetueeed tn-an 56.5 we lliluq/g dry wt between July and
lIev$e:. flDwhlqp&m1te nl¢nflM
in meamurtswil we/c 6:7 wt) followed up e lhllp deellne la
Jeeee17(l19.4 an/9 dry wt). Beeeaduy peek vee recorded la
He:eh(216;! my/g an we-1, A lhltp an in lee concentration wee
aetleed in I981-1(102.4 my/9 6:7 wt) tolleued by e alight lnezeeee
till J‘\ll\l~(132-51 uq/q 4:7 wt) (rig-J0-4). ‘me Rjaldhhl alt:-ogea
eeneentretlen of eedleem: wee in the uadeteetmle rage ha
July te Onto: and in Jmu An hereeee in its concentration

ya noticed can n¢veu»:(o.ossa: M,-n an we) to ne¢uaer(o.142x
dry wt), ether whlda eoiaeedy decrease was noticed till
lebmerflfllflllfi mi‘-ll A day wt) . After registering relatively high
value in !4er¢\(0.l40I£  dry It). the Kjeldhhl nitrogen content
or ledlleem:  lhltply an apr11(o.05'n& ma-u an we)
tnmlo-4);‘'

me non primer! 9;-cane-elm nee we relatively high
during Jnlytfilili nq¢/ha/deg) and Anqeet(943.4 09¢/ii,/fllfil. utter
whlda e  tell wee mounted t1ll0etobe:(l09‘§‘4 :96/03/617) ‘­
Alter  e moderately hlqh value la flevnbe:(46'7.4 Q96]
:3/day). the green prime:-7  nee gradually deellaefl
te 105.1 QMI3/any in January. Beween rebmeq and June. lee



I19» 10-1 nzlltaibnttan at tunpocltnn, will
nulpnmipnuanauuunlanc.

uq. so-2 nuumu» oi Q1-qua: eubaa, mu
phflljlbfltlll ad lljoldnhl altzogun content!
at the udtnuat.L

nu. no-1‘ nuuunun at  mu
/% au1ph1d0,pl'l"md8ho!t§na61n|nt¢

1

I

rag. :0-4 Dutzibcuoa at anal: oubcn.
will phoophomu ad Kjoldahl nlwuqq
%§lfl\I O! UH Iii-$0
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vum varied Inn 19.1 1» 244.4 we/5'/sq (r1q.9-4), an
Mt primary pmdnutica rah val relatively high film July
(1%-I aw/5'/am u mqusmo;o we/-R/am  11515; .
doetouo in an value! nu mmu can 0:lnbot(i20.i ngC/n3/
40!). Aim: Ilflilkorinq a aocanduy Quinn in Ilwunbor
(224 J 80¢/5!,/dq); flu at production rah gradually docnaoé
can nmmis nqc/a’/aq) zuzxovoa by n -um: rho in Juno- L
(Tlbll-57 =

In the follovyiuq account, the arabie annuals 1 and I given
in bradzctn damn tho yarn in mm the mtmlatimn an vatlzod
out (1982-I3 and 1983-84)­

mo tmcrafli-0 oi air wu positively correlated with mu
uupezaum as mu: C1»:-0.15; 2.:-0.05) mad tho mpirmn oi
sediment (1.l'|I0i‘N; 2.1116670). ‘tho tlnpcruturn of watt: III

pfilltifiilf correlated with the tnuporntmzu oi ndinnnt (IJIIOJQ0
2.:-10.76) . lit:-on contain: was pooitivoiy aorzalaad wifi the
nitrite (2.n|0J4) . B: oi the nodinoat was uaqntivciy eorroiaad
with the pl‘! M flu uadinontthz-05$”. Tho alumina carbon
mutant at em  no pooitivoiy emulated with the eon!
palwnphcrun (1.? an OJ!) 2.nI0J1) and ltjolthl nizreqnn(1.r-6.14;
2-2110.06) uelrucnu at usiinnm. fmc 0:01:01 phocphoml mutant of

lndinnat was palitivoly untrained with the xdemam niuoqon
calltnnt 0! tht nI6ilQnt(1.t 00¢"! 2.:-0.92)‘ in eaatont
val politivcly 00:-rclaud vith the pl! oi mafia.»-0.92).
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tllcorokaomqaonoltyctwoooroootucythooooplonktoc
dloorlbotlcn in tho locooo, hot tho method woo not ouccoootol.

In tho nooocoa pox-lod of 1903, o oocplonktoa not with mom

dlooooor cl 6.S1o*voo ooployod oorooho tho~colloct1oo.

notollo oi fin nomad oi collocoloa hovo boon  la
tho ooctlcn -lmum ond saunas“. no pluozoa collocoloao
woro minutes cu:-colon and tho woos: nloozod woo oottooood oo

150 I’. The sol wotor tlooflod to loqoon la tho £1:-no holl oi
llovmbor, 1983 oil! homo collooolono could ho nodo only £1-no tho

lotto: bolt ct lIov&or. Boo co tho cyclonic  condltloao,
no collection woo nodo dorlnq tho oooood to:-talqho of Doconbor.
Oporotloa of  boot tor collocolon bocno lmooolblo olnoo
rotor oocodofl £:'on tho lagoon oltor tho tint: fortnight ct
".rQh0 1,8‘o

collocood woro qr.-cupod ocdor brood tonooulc
cooocorloo. In tho following coat, 1&0 lndlcoood la brodzoto
roprcoonto $0 of allttocono oooplonktcn taro pox 150 :3 oi
wotor flloocod. ‘rho coma unorolo prooonooc orljooont to tho
aonth ct  lfilcooo tho Qottalght of thot pottlculor
ocnth. ‘rho tooulto oi cboorvotlono oro ptoooaood lo Toblo-7.

Cooloncorooootoo loo) oppoorod la tho ounplo la Iovqbou
II 1900 h  boo in Doconiaoc-I oll tho ompllnco ohoood
tho prooonoo oi coolocoorotooflbo Na, 100 loo oao 400 Iloo co
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at woo, 2400 ma osoo lure nupeounzyl. ciedooumutzoo Ice)
were seconded only in the 0500 h collection in lovemben-I1.
Onmode vex-e recorded only in Jenuezy-11250 llol, 100 lee end
as Ice et moo. uoo end osoo hre relpcctivelfl . <=ooovodn(4oo
loo to 3,5'!,’S00 Ice) were present in the oelieotione throughout
the period. Collection nede at 2400 h elueye couteinod neainee
ooncentreticn of Copopod populetiou, High density at copepcde
wee ebeened in the collection: node in Jemerp-It end nerm-I
(27875 N00 00 3,'S'l,S00 I00), A deoceeee in 00pQ90fl 90$!-I1:l.0n

wee obeerved in Beoflem-I end lhbmery-!I(400 lldl 00 12,000
IOIL C'|Il0I£(100 I00, 400 N00 ind 20 I08 it 1900, 3400
end 0500 hre mepectivelyi were present in the collection neede
ie llovewea-II, hmhipode raged hoe 100 Noe to 0150 lioel
150.1“, oz veto!‘ tiltem-1 an-on Iovelobor-II ce rdu.-nary-II, The

e

~\-a

Biqheet density of Iuphipoda(2,50,000 Noe, 3,010,150 llol end
0

Y

|

22, $00 Ice at 1900 I1, 2400 h end 0500 h reepectively) wee

recorded iaflecoh-1. Ieopode were 1-ere endwere obeened in
L

the collection made in rebmery-I0 Non) et 24 h. Mylideceene
(900 Ice, 1500 Roe end 050 loo et 1900, 2400 end 0500 hr:

respectively) were encountered in the collection only in
llflvelbor-II, 80602613; high density 1|! the collection llde
at 24 h. nomad lei-vee renqed true 13 Noe co 2100 Roe/15h’
0! veto: filtelid throuqhmt the period, end their density
one relatively high in Doceebe:-I, Lucifere were fieerved in
llcvabe:-£2000 Hoe, 10 Ice end 100 Ion et 1900, 2400 end
0500 hre respectively), Jumery-U200 Hoe end 12$ Iloe Q 240 end4 0   0
end 0500 lure respectively), Jemezy-!I(i00 Hoe et 1900 la) em
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Iaruexy-11250 Roe at 1900 1-»). Cheetognethe were mum an
Jernerp-111100 lice to 1500 Iloeb. Polycheeuee were preeent 1:
the collectzlamlede 1n Jemery-U200 Ice at 2400 I1), February­
IID5 It 2900 I1) Illfl in nerds-U125 I00, 300 RI and I75 I08
et 1000, 2400 md 0500 hr! respectively). I-uaellibreaehieflel
were ebeened in the eunp1ee 1n Iewnhem-II(200 Noe es! 2100
N00 et 2400 and 0500 hre respectively), Jenner!-l(S00 lite. 11000
Ree and 0000 Hoe et 1900, 2400 end 0500 hrs reepec-uvelyl,
Jemlery-11(1)! Hoe at 0500 11) end rabmaq»-111125 Ice et 1900

hh Hetempodu were eaeoulmued in the l—p1QI in Davie:-11
(1500; 4750 816 100 It 1900, 2400 mid 0500 htl reepectlvely)
end Deecnban-I(100 at 1900 Ia). Petempodee were recorded only
1n llovflem-II(100 Noe, 200 Roe and 25 Nee at 1900. 2400 all
0500 I-Ire respectively). The pzeeenae of qeetropode wee
chee:-ved an; Febnnexy-“I and emu auu-zmuw wee 11.-regular.

Whtll paeeeut, their 01' tmged between 100 R00 end 2,000 .
Hoe/150 1’ qr water uzuma end emu ehundenee an the lemon
wee ebeerved in January-H2000 Hoe at 2400 ta). Appendwnlertae
were tam! only in the ample nude in Ilovunben-I1(125 Ioe.100
Roe end we Nee at 1900, 2400 end osoo hre mapa¢uv¢1y). run
eqge were notlaed 0111 rebmerr-11, md tlulr dletributlaa wee
irregular. when present, their 1&0: ranged its 100 lee to
2500 non/no an’ or water filtered. 1-uqn denelty wee reeoifiel
in Iavulber-II(700 Rue, 2400 Roe and 2500 lion at 1900, 2400

end 0500 has reepeeuvely). rich lervee were encountered in
an-11 quad quantities in u¢-mm.--zzcos lee, zoo Hoe end no
lid’. It  2400 end 0500 hr! reepeetive-ly) eiter which it!
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ooourrauoo in the lagoon was lporlfllc. Copupod omit}. an
obarvod tn Iovflnr-11000 Ion at 2400 In). Fish nodal wen
loom! in tho oollootioalndo lulovior-111400 lot at 056010
Copopod cool an aooa.-one tron Dooc¢u-3 oo rwmu-y-n and
whoaprooont, thclrnfiorrlaqodbltwooaiflfllloo nadilm
Ion/Uh’ O! water 1111:0208. I-lamina oonolatrntioa of

can lnhbmary-1111159800." 2800800 out
moo Hon at woo, 2400 and osoo ha rnipoctivily). cope’;
oqqa were chant in the collection! in llovlmon-I! am! Norah-I

Ophloplnow larva ooouz-no only in Iovnwer:--I! (S00 loo, 300
nos ma 100 non at 1900. 2400- and osoo an mupeounlyl.
Insect Inna wore present 1n maximum unborn in tho 089100
ado an nazeb-zmzs ma. 12,200 am ma 20.21: an at moo.
2400 ind 0050 hr! r0Ipo¢t1vo1yH1‘lb1o-1).'

In order to nmfly the qualitative and mnatltativo
noun ‘oi the distribution of macrobonthoo 1 no:-100 oi

oollootlonl were made and analysed oaoo in 0 fortnight Gotta:
-'--.

tho period July, 1982 oo Juno, 1994- I-up mount ol cpty
shall! of ggjfli flngggg was obuuvcd at Btatioa-V,
Modornto concentration of flue shells wan recorded at honou­

II, III and IV, whereas they wore scanty at station--I. flholll
°¢%iIlli.§.Bv !!£tB%Bo EIEI-B.B%v
£lNllll1flni==°%lIm!t1£.lI"'" f"1""*1YI'*
with at ‘Khomeini soon and ru-011 at Pilloinodu and
Muaalklzahaoooo.

O0
O~\_F
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llfluonactolnatholwomprelontoalyflnrlngaplrtteular
“rid; the qulntltnttvo data was not anus:-1u¢ an a nonthly
huh. Iafluomulnqaeeount. flu rannnnornla tndleaafl
aitoroaelnnuufladunous thoracic! eullcctioninthatpaztlculnr
mouth. ‘mo miultl of lnnlylll are pmlonehd in Has. 11-1 it
12.7. An the nnpllnq Iran the an Bly was nah lure OI’ has
thruuqheuttlsnpuiod at sandy, tlannoathlynomvalnclnxn
fllifltbtlpmlcntfiaiflinll lbllfilflfllfitfilll Itltlfllh D8
tnflaomuflanaturuotthaun, naploleuuldmtboeolloehod

- -u

Ina the Pall: lay during Doenbor, 1983 III! IIbl'\llI!§1,U‘0

,§i@[(Plq@-11-1 I36 Uni):

Itvnlvi iput was obatvod at this mam firing the
flint year tun January-Iiflll lac/ha) and a qndual lacuna
La than emmtntnticn wa notleod can robraaryotttflbl lIol/
J); tollouufl by Q mm-p rho in mum-I051 nu/Q’).
Alhrwuda, the bzlvalvc spat wan not apnnnmd la the
collection taxing the an at the nu.

In use tollcvlnq year, Q5 19- mpenmd in
mane:-111911 mm’) and reaorded l pun 1» Mazda-110154
mu/Q’). Arm Ilarda-IV(1'719 lion/0:) l mu-p fioercuo wan

nmzaqa in an %e1.-new» can April-IV(I1 nu/1'). ‘mo
ocaamoneo 0! bivalve lpat wan highest in Dnecbon-11104

In/5'). infill: 0.. m recorded in n¢a-mu-1:10 an/:3)
and em turd:-IV!!! nu/in’) to April-IV" loo/in’). mggm
gm“ ocean:-rd in the Iilpli la Icbruuy-IV(396 nu/5’) ma



Ilfin 1101

Ila.

'“Q
21¢. 11¢‘

,1-Q4

I19; 11¢‘

.3Q;;g! as;

quantitative dhtrihutla 0!
naambenthno bring the £1:-at pa.

Quantitative dllttlhltlnl GI
Illroblafloo during the occur! you.

annntltntlvc dtltrlhnltlml at nauubmfllol

mm the tint you-. _
mntiuttvc dintribttlaa oi
ullrnbnnttno during the ascend your.

‘3a:;9!.;n
Oulntttatlvo dtltribaflna 0!
noatobcnthao flaring the first ya:

nulattutlvn distribution cl
naaubmthoa during flu nasal you.
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altar mmanilag a pa): in numb-IV(6!9 loo/ha) Q duly 60:11:10
an an mama» m oblczvnd can apru-arr: nun’).
Alphlpndn van manna an 810 aqua u Janna?-IBIS: In/J».
aurmzmumup amnanmmurmnbarwaauuzn
~7lm1II!-IIIKIVQIQI RI/lab ~\ qt-‘Id!!! lnenan was ulna:-vol
la emu aonuintrntiaa an hbmary-1307,30! am/Q’) mm
was followed by Quay ma Ihltp mam an mm»-1vu.ou
mm‘).

§_g;g@;(|-19.11-a and 11-4) =

llvalvl lpa-to were observed at thin nation in flu tint
you an ammry-10:: nu/1?) with a am-p dacreuo an Jammy­
um: an/-3). um: mm 1 qrldual 13880880 wan notion! 1.»
emu ouncllmrltzloa 1:111 mud:-H22! nu/-3). mggg op.
wan noordnl an Pobmary-H72 rm/J) and an tneralo an an
mun: was ebnorvcd an Manda-111C180 In/la’) um: mm» an
concentration mrtnfllnd in numb-W81 Non/an‘) .

In flu tollcvinq your, Q1? op. uppoud in tho
maple in Duelubczwi (135 Ian/ha) and after winning fluctuntiea
in an ooaurmaao, 1: radomdd 1 pink an March-HNSO nu/-3).
lubnoquntly, I ltunly helium in its unto: oamrrd till
April.-IIHII nu/In’). Blvd" Iplkl rncudod I pun in enu­
occurrence an man»:-Iioaz lulu’) and uumma that: nun»:
steeply docrouofl 1n bacclnbor.---III“! Hon/ha). 113;“ up.
appeared in flu axle in éocumon-I(36 Inn/ha). Pra January-I
no um/Q’) awards a gradual increase in 11:0 mum: van mam
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312,.i

in $0 nnpln and it recorded a pal! in rnbmnry-Ifllli Ion/ma).
zu mum mum 1» Mazda-ll“! nu/-'3 and mmaqmuy. as
was ant  1|! the nqlel. §n_uQ‘ 1,3 append
1» the --,1» 1» January-I(S4 an/=3: and an 8::-‘apt Lacuna
la its alt:-01:17.00 val attend in Jnmarybnlllflfi Ion/ha)
lollmnfl by mu-p docnalc em rubmuy-utau nun/5'). A
ahnrp lncrolln in its in was moo:-Gad In Fbbraazy-1V(ll54
an/ha) all alter recording 0 uouadary peck la Mud:-1212961

) it! $0: dwindled mu-ply till April-I!(83’7 Ion/ha) .
Alflllpcdi were pm»: in tho llupll an mun.-y-xtasa nub’)
and nu: rnmrdinq a pea in Pcbmazy-!!(2l19S nu/J). mu
%o: doaauad sharply till mud:-!V(3006 woo/ml’).

,m;;|,%(v1q.11.s and 11-s) 0

llvalva spat: appand in the auuplo in Jannuyn-!(l2Sl
mun’) an aflnr recording I arm-p an in Jarnary-III(ll!
non/J). a gradual“ and steady fllfimlli In mu eonanntrntlon
wu nation! :11: Hamh-I(810 um/1-’). aggmg Up. wu
can meordad in Jamar?-II!(2'I nu/in‘) and an mum gradually
lnenuod apm romu-y-nzua mu/h').» A21»: meordlnq 0
mam 1» nun:-xnuoas Ion/5'), its mm: mama la
Much-V1675 Ila:/H3).

In thl tollonlng you, Q} lpmppearnd la also
nufaplo La Daauwoz--nI(l629 Ion/ha) and oubaqanntly a than
daemons in its 1&0: wu nailed tlll Juuuzyb-112025 loll
1|‘) mm val tollavlnl by 1 qrmu increase em. March-!I(I49



nah‘) A lbatp mam ta 11:0 concentration was aotloal Iran
March-IV(49I Ina/h‘>izn;;~.n(1a M,/IF). Blvalva Ipdkl app”;
in naoafian-Infill lea/ha) and aim 1-aoonlxng a peak la
rabmary-INIGSO no/a‘) mu rumba: auaua amply la
ma:-an-ntzu an/a’) which an tollawad by a qz-aha: dacilaa
an may-mu an/h‘). ugngg up. wan ans ubaarvad u
Januaxy-1111171 lloa/I3) m6 tta uamrraaea wfl at ha pad! In
runny-ntsoc an/:3). A um, declina an an p¢p1au¢n val
aotluall firm Halal:-1I(4l6 no-Au’) w an-.1200 nu/5').
mflflflg gig was cbaarvad in Jamzazy-111015 Ion/ha) aal
um neuzfllag a naadnl occnrtaaca in mun-y-visor nu/1-‘).
a qraénal Qauliaa in its in‘: was ebaarvad till rah:-nary-Iv
(522 Boa/0:). ‘IP51-9°41 "R Nitaat in ma amla in Jamar!­
zcrn nan‘) ad a ataap lacraaaa u am: mu»: m abaasvad
1:111 February-1-IW3402 lea/53")» mu: mam amazon tn

march-zmsao nah‘) aaaumay vara abaaat in flu aubaaquaat
axin­

4.n;4 g_g;g¢;!<r1q;'*z2-1 and 1:-2)»

livahva apata appaarad Ln flu amla la January-H585
Noah’) mzinq ma that year. in-an January-1I!(27 Iua/a2)
onwards aataap lacraaaa tnthatzpopulattanawaanotleafland
emu pan  wan raoordafl In namh-H1062 nub’).
uflnaa up. was  in Juan!-!II(1l ROI/5') which
was tollovad by a ataady and aha:-p lmraaao till Mazda-III(12!6
lab’) . Ana: aamn-vflzl loo/aa). at val dnaat 1n tho
039108.
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Oulltltatlvo dtltrihtttunafnuatobmthou
&u'1agthn£!.rutyaat.

Ountttattn distribution 0! nurobnnthoo
dam.-in the noun you.

l..'-.S'..b..LL9..l..:~..!

Ounutltativo dlntzthntlaa 0! naucbenthol

during the that you-.

oumttuuvc distribution of nauubenmthnn
flaring the ascend you’.

mnntttluva distribution 0! uaarohnthan
flaring tho first gun

Quantitative dutzflnflon at n%thon
during the sauna you-Q
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3lfi\¢9I¢Ill4YIll'¢ fl¢Vfl neorddlnaamntyo
vuu In/an’) and mm um a cud! ma map mm» In
notlecd in 1:: uuacnntrltlon can Ila-ah-Ill”! nu/an’). In
nun»: manna in nu-an-nine: nu/an’) and mnaoquazxy. 1:
was about in the ample!» ‘mo blvalvo spat! wore flurvafl la
the nap!» an .nmuy-urns: nub‘) and thq recorded 1 pa
an aumry-mm mu/Q’) um: mm um: pllpnlltlull
granny duellned nu any-!I(9 um/-'1. _g;;g;;gVap. wan
ptilint at mu ltatloa in aumuy-nzuo flan/Q2). re: uni»:
gradually lncronlofl and mauu 1 pm: in March-II(S5I la/in’).
nth: which l llharp decrease val 11081008 till liq-I!!! 80!”).
Thapopalattonofmnjgflgggggwuatitanailula
Juan.-y-12162439 Non/0') and 1 qmmu deans: in an mm»
wan netted can rnamuy-nztoao rm/5').  inland
La tho sane an sunny-zmaa mun’) ma 1 lharp lacuna Ln
nun-‘nun: wu aoazflod an man-xzcaav mm’). mu:
ppuzuan awmma in nu-¢\-zvu-n um/J) ma mmqmuy
they wan not mnvtdod in the aflplch

ggggglrlq-12-8 and 12-4) a

ltvalvo npata appeared fer the fiat the in the oqlo in
Inbmuy-I!!! nu/1') daring em can yen: ad mm» ppnuu
was at its mun. in February-!II(241 nu/13>. mu nabs:
docetnnd an Hamil-H190 mm’) and they warn mum in an
ample: 81560 than ggflmgfl, Op. was proluat in hbmuy-I
(94 nu/Q‘) ad 1: meorfiod ¢ pull! la oecurtuneu 1» runny»
nuau IOU/I2). Ara: Q an in nun: an Hudr-I00 In/5'),
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antaozau to its population was notional in Ml1'd\-III‘!!!0
!lI"*¢I@<=°flfl!'¢\r¢Q|,o|,op.vaa:uoo:ouo1.n

Juana-y-11100 Ion/ha) nod it: nabs: ohurply laclouod £111
sold:-190.305 nu/5'). aw: which 1: wu not moozdad 1;
tho lupin. ltvulvn IP08 mound to the QQIQ to Hgtdo-A-II
us In/J) mo on looroono an in manna mnotood in
Much-IV(63 an/in‘). um: 1: owamua an nq-ncao an/in’)
no nbnqoootly it was about in ma anplu. flgflggfl Ir.
wal rooordd in Jammy-HI(81 lion/Ila) and its population
tacrouod sharply from hbmu-y-IVUI6 III/H3)  noroh-1! »
mm mm‘); Afton‘ naroh-IVKOII an/Q3). em 1;-»¢1¢¢ an
noon-dd only in nq-tttll Ion/ha). nflfllhgmflg was
observed an tho 1.-,1» tn aumq-vise nu/in’) mo 1: nooalod
a pa: to nun»-xvtaozo non/in’). re won neotlod in town!
amber to April-II“ mm‘) ad nttorwatfil val Anne lo tho
nunploo. Amhzlpoda an poorly roproaaood to the lupin in
January-I116 Ion/ca) and nu::lmu\ 1&0: was moordoo in Buch­
ntzu um/0'7 ouraou the ported of oburvatlon.

51-,gg@g(r1q;1:-s so 1:-‘n 1

um mg mo:-on =
Thopopolattoo otgiflhqrudonlly lnonuod inn

auymz nu/5') ma Iltlflfl was moordod In Oeooberflslt mu/-'2.
Iron llovnnho: to Joly its ooooootration in flue ample:
fluctuated awn» 54 to no ma/53, gflmmg lmocmtrtd
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é

lporadlaaliy in tho ample: and madam it Int rceordoé Ln
BIQIIINWQ I815’). §flg|_ up. raged bemoan 84 loo/1’
(Butcher) an 01 In/Fuzzy! mung the ptrlfifl as ubnruttoa.
lflphlpfldl nuamme bottom 10: Ion/N: and an an/in’ can
July to Doeflor, utter which a sharp Suntan in their I130:
cu mam an up;-u(4,os9 Ion/nu’). lmnqmatly, mu unu­
gradually mama an Jua0(2S2 non/1') . .?
vuhd mum 4: mm‘ and 111 Ila/I: 1:-an -my so
D0031»: cnaopt in August-. whna 11: wan mt :'0eordn6¢ Aim: Dccunbon

as m neordafl cal! in nu.-dfllol 36!/Hz). gnu up. oocurrd
an au1y(1.ss1 In/bah mquoctaox was/bah wllbflrilfl IN/I21»
nqtav loch’) ma ~1unn(994 Ia/H‘) Ilvalvo Iv“! wmrd in
Julylzll I00/ha), Nlqnt(396 Ion/0:) and Juauhfll In/ha).

/1‘.

vnlduntlflod crustacean! were renamed dunno thb P01-'1'-I! 09

observation and whcn pa-cunt, the11- papulatloa varied banana

so Ion/lzlllarch) mi an Ion/iawunn). gmgg um vuaa
mm» 21 Io!/llaflebrunry) and an Ia/Q’ tsqmnmr) whna
ptblunt and nlotdud 0 pun in nay(630 mum’). Uniduntltlod
puxyumu mm mum ax ma/n‘mwumu> and 594 nah’
(Qpr11’ 0

35$ gggfllflaa-04) 0

Qi i gradually increased in the ample: tram
aqgyugs up/5:) up sapumortlzso Ion/1:2) uni subsequently
60:11:06 em Imrcmb0r(504 maxi’) . In -nmu-y, 102 an/:3 val
race:-an aim: which 1: was not tens! 1n an aunplajggflgna
up. wu tour! enly 1» Aaguatflfii nan’). o¢w:m-tn Ion/Q’).
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Iwcnboz-(‘n Ba/0') and aamarrtzm Ion/ha). lavnw spun
won pram: an auyuso nu/5'). Auqunt(27I mu/-3) ma
8cpt&or(261 I00/5:). 9112.! ID» unto won awarded ta my
(512 Ion/5'). manta» lei/ha) and new-mats: I00/I2).
2:!-mall Iv. wu amna an “em a-pa» in -Iulyfln Ia/5').
cam»:-(as lien/ha) and Iovqbot(54 no/0'). gggg;-lug
mugm nu mm»-e-a in MqnIt(l3 nah’) nail sqnumdrtzv
nu/1'). ggg up. occurred only Ln lap1=IIbor(2'I am/a’).
unidentified ¢1-uatamana inn moored in Julyflifi Ion/ha).
wanton nah’). aq>~.=a1m-(ass loo/5') and manna-use nu
-*1. Ibo pmzmm <>z uqmpau rmqudhchnon no and an
In/0: Gran July to Iovunbar, um: ‘mm a rapid lacuna ta A
that: was wu noticofl can narchllflzl um/cu’) tollowd by a
um.-p an¢:¢u¢ u am-uuss no/0‘) . Unidentified polythuttl
won Ibconhfl flaring tho period oi observation cnuupt in
Much and Jam. mu priltnt, 1: ranged tram 1a snub‘ (October)
1» :01 mam-‘(an-my) .

.lifl.fl&8illt.lI»BQliilEIfl'
0:01: its analysts was dam £0: thc pee-nuanoon. nonloca

and  period! at 1982-'83 and 1983-'04. The data
obtalafl nun the malyau oi the core-anplu 0! the app:
1070:: in Bach-April, 1984 10 also laeorpontad in an an
£0: ponllblo cuapnrilon. Caro ample: won oellocbod and
lmlyaul tum the flvo station lauds tho lagoon, am! no
ltpllnq vat mafia from the station locntd in tho Pallt Bay.
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The malts it tho analysis 10 praaeatbd !.-a"'!.‘ab1a-l­
\

2

At Btltleu-I, tho sediment  in aatu'0(78.3 to
93.9%). ‘mo ant aoatoht nhuply lncteuod ta the pant nnapoon
902100 at 19821-'08(-Iammzy-hbma:y,"1I83~10.U$). ‘nu lacuna
otilltannbmtinthooodtnnatwugruhal £:mIIavcbor­

contribution of clay in in aodzlaont sham! little tnurouo‘ .
,, .

Iran llavflon-Do%r,1983(6.!$) to January-Icbmuy,1984(9,5$).

at station-11, the sediment was Ipadaiamtly lnly Q6
lamina. Aahnrp tacreanointhesiltcoatcatnnlwtleulla
film Iidillllt 11¢ r,19B2(2¢%) ‘IO Iflviilh
I>0e0nbor,19B2(26i3%), after whim a modnrato éocrnalu wll

observed 1n. January-hbmuy, 1983(14;‘1%). than was a Ihnrp
incnun in the 0111: contour: nun lIev@o1-Dneunbor,19B3(3.676)

ta Jqmuy-rabmo.ry,1l84(29J%).%

ac Station-III, the adtnnat was a dad mun vim
1"

I//!

mnnfiann. Iloflorutcllnnalowalncordofllathclllteqwnat
{ran flnptfion-»-October, 19820.1!) mo Ievulbon-beo@0r, 1982
(8.0%) tollauud byamlubt henna ta Jamar;-rchmuy,1.983
(9-9%). filly mutant Ill nlatlvoly mm Ln l0Y __iOIi-Dfiiilg
198304-9%). Gradual hexane was notion! in the 0111: aentont

from sopulbon-0otoht:,1IO3(3.2%) to March-Apr11,1984(14.2%).

During this ported, the pozeoauqo contribution at clay in tho
acdinoat vntiad {run 12.1 no 15.6%.
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N liwfl-09-IV» thd dluachrtlttel at flu “Ghoul: val
ninth: O Hut at nation-III, and nu canpoud 0! can ml
ml; The I111: aammn: sharply lnunad an Baptéozu
Oflficbntdiflflfldfii in low-D'ec.¢1DB2(1?-5%) tollavcl M I
doe:-an in an content in January-rem-uary,1I83 (9.6%). During
thllporlufl, tinclayeuntcntavtnendaqraflnll lncrenlo Ira
14.0 1» :o.sx~.* In tho mead 71:2.  ant mutant lured
an lacunae in January-Inbmary,19M(1l.I%) after which 0 014.9!!!

-.»

henna val acumen! in Ml2dhApt11;1Q84(1S.l§)§ The clq

eoatugtdlrhnthiapudodeoatnflyohuodadocnuhqtaafl
Ii thn VI-‘H1  {I1 14.0% 1 10.4%.

‘At station-V, thcldhontwu hlqhlyelqly inasmu­
Aallqiattacrauowumtiadlaflnanteoneentiruflovnboh
Dc0ulInr,1902(4.8%) to Jamar!-I‘ebmuy,1QB3 (6590 . ‘mo

proportion at and in the nodincat was nlatlvcly high daring
Jamar;-February. 1904021.!!!) . mo out content aha-ply

dooaud Iran um-zy-gunman. zacatomo ea llll‘\‘=l\-4\pt‘11;;1Il4
-1

(2.1%). The clay content an mnparatlvoly high in the
Indium in Mud:-Npr11,1984('I9-1%).

.§&QIBfl.Ii||lll.§?lllflEi' ­
flxtlauldywuanhrtutainalnuuvonunizhs saith:

angling tar the untinauon at chcucal. caupoaleloa of the
consent in vnrtical profile val mad: calf 1! unto: vu prolnnt
at tho Itatlam llngular laplu warn collactad at than
station! tam when ants an collected M autism-In other
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EM

ecological. and pmducttvuy pa:-noun. In this study, no
nflpllnq Ml ban undo {tan the station lludhofl la the Pal):
lay. Scdinnna a@1en an colloeud and aaalynd apto 50 Q
acpth". mthoonmtaq hat. thohtunpgnmilpacmufi
ll bx-adzctl Manta tho “P9015 middle and. lawn: lqura
rupocuvoly; ‘ma results at nan!!!“ an pmnemod in
nblo-Q.

Riki‘
!Ipua$m.tl\nood1naazwudukqr0y1d\. Iranian

lbmtheloflinontwu Ilqhtqruytnh, rzelifimmrlbolow,
it was can yulluwllh,

1133 1”; (1982-'%83):~ ~
luporlhlnl layer abound h1¢\ mt:-teat eonaat. Organic

cu-boa comma lhond mlauvoly um ulna la all the layers

in Jmuargu-Ieb{ul:y(U-6.50; n-6.24 ind 1.-0.211: an wt). mu
pholphclu also  n1:t1'n1y M9; comantrntlon in the

uunnnutg-196.0. :1-14a.a anfl 1:-54.6/n/q 4:1 vs). rm tho
flndittctdfle IGVII oi Iljcldiahl nltmqcn in the M6610 layer in
manna»-mama» pu-aoa, ma wu emu of Kjuldahl nltmqna

in -‘Iamuy-I'eb:ua:y(g<v0.B50I l;ll-I3--I dry wt) parted. Undohatfllo
1001 at Rjllfihl aiemqaa wan toms! in the Ion: layer,

_g_%__gg(1!B3-'84) 1

Otqmiceanbonmdeotalpiuuphomlooaunuotooqlnunt
inc:-and firm 8(0m&k comm: _§=0,1!,§-'-6.14



Stations —~>
P0rometers—>

Month 8 yeor +
U

Jul-Aug I982 M
L

U

Sep- Oct I982 M
L

U

Nov- Decl982 M
L

U

J0n— Feb I983 M
L

U

M0r—Apr I983 M
L

U

May-Jun I983 M
L

U

Jul— Aug I983 M
L

U

Sep— Oct I983 M
L

U

Nov— Doc I983 M
L

U

Jon—F0bI984 M
L

U

Mar-AptI984 M
L

U

May-Jun I984 M
L

Porflclos->
U

Mor—A|nIQ4 M
L

TOW’- 9 Chemical composition and gr0in—size distribution
of the sediments in vertical profileI IE

0rC TP Kj.N Or-C FF i<,~

NW NW

NW

<><.><.>

333

285 ND
I92 ND

Z2
DU

O I2 975
OIO 488

975 OO7 '-U8 2964 0'2!
O93 I658 OI6

0'50 I560 0'07 0'69 2I2"6 OIO
0'24 I463 005 0'57 I592 008
0"2I 546 N.D

NW
0-34 I585 N D
0'27 I234 N.D

N.W N.W

N.W NW

N.W N.W

C?

5|
GI
G.‘
oi

.3
O

Q9?
I835‘:#:­
'4'»-34+5

O02. .
O33

<.><.><.>

$82

2040 0-I8
I46'30-I0
93' 9 0'06

N.W

Send Sllt Clay
783 I24 93
902 4l 57
98-4 2-6 20

Q9O:Q8
~33Ob
3.3Q0

9‘?
#05ON

33
Otdt

Q9
36

0'94 2I3"I 0-I4
0'87 I385 0'II

¢Q(IQF
5
Q?
Q

QQoian

NW

Sand Silt Clay
Q2 I3-4 64
69-3 IO-6 20-I

07.0 ' Olfltit £07500 In $ dry wt
TP I YOIOI 9000980108 inpq/q dry wt.
KIM v KIOIIIQGI nltvoqon in % NH,- N dry wt.

v No vntotN.W
9000, tilt and GIG! Wvtiltions In 1»

IH
O'C TP

O 25 478
Q20 325
OIb 26v

<_><><>

655
:8306*‘

089 32I~8
0'62 2I2'6
04l 97 5

052 I092
0-44 94"8
038 730

0-44 83 6
0'30 59-5
0'22 273

K|N

ND
ND
ND

ZZZ
ODD

0'55
0 37
026

0-07

N.D

005
N.D
N.D

NW

0'68 243"
0-45 I52
046 98'

05

0'42
0'2I 493

99¢?--toclout
um;
‘PQ<.>unfit
2.3?000

GIOQ
99°
ivogg

Q99
33$
3250-ob
Q99
Soc

0-52 975 0-07
629 ND

N.D

0'27 60'
0"I7 48'
0"I2 I7­

woo
3?:coo

0'22 67 8
0-I8 58-5
045 37-I

3.2.2coo3??000

0'20 583
0-I5 39-0
0-I2 22-4

0'89
0- 57
0 39

88%oibib
Q99
63$

0-49 2092 009
0*38 I483 0-08
024 I00-9 0-06

0-82 2282 0- I4
0-52 I599 0~ I0
0'34 I258 0-07

Z99'00OGIN

999
3:‘:
$38¢aiuQ53!mun:

Sand
734 7
80- 5
87 7

@#59o-3
P‘:

<.><.><.>

axis
*s§_¢°
.1
O

N.W

1! ‘I
oic re I(|.N ovc re KIN

N.W

N.W

I-25 2282
I-09 I40-4
0-82 I02-4

0"I4
0‘I0
0'09

I24 237-9
I- I8 I580
0'99 I02'8

0-I 5
0'09
008

N.W

N.W

N.W N.W

N.W

0'73 I92'4 0'28
0'4I 938 0-I4
0'28 878 0'05

99¢
300%84— to
fia­
OQQ
99¢O“:GO

<><.>q>

3&8
8&5?00¢

<.>

3

0-II
0'08

0'07
005

Send Silt Clay
74'2 I54 D 4
75-8 8-8 I4 6
84-2 88 7-2

Not bloated
' Uoocr Ioyn
' Udkloyu
' Loner I010!

NW

'.-'7'?O0“,8
63(IQ;010'­
99¢ciimom

I-98 2252 0'20
I'20 IQ'I 0'I5
I-I4 I483 0-I0

?'9NQfl Q090
—-to
8100.0‘?
OQQ
Q99O _85°’

I-7! I900 0'II
I-4| I453 0'09
I'I6 878 0'06

Sand Silt Clay
I88 2| 791

3-6 658
2-4 580

£8an
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- C5 22> 6'/Q, @­

9%!

and lpmflll 61'! vi In! Total phosphorus: 1-66.3“, 5-23.4 at
3-10.: ugh an wt) to Junaxy-hbmaryibrqntc em»; '1-o.s4.
5-o.:a an 3-0.22:: cl:-y wt and ma plinlllhfilllll 1-112.0.

5,-1:34‘ and 5-05%.-I)»/q an go an all tho guru lqura. nmau
cal lanrlqutl nhonddaarogodorqulccnrboneolwunthut
UM fl btalphoiphomleuatcutatnlddlo 1:10:
m  Ira em nndptectnblo lava! at xguamn atuoqua,
aqradnnlllnmaatnltneoaeaatruttenwunotlalfilnallth
II]!!! an Mazda-lpultg-0.10, 5-0.10 and g-0.00: nu,-an an we).
supcrticial laycr abound aura out aontcnflli-4%) Gnu tho
other layoa. but the lunar lap: had mlauvcly Mm proportionQ! IIfl“,s§.K)0 I
llflIMl:H'

Uptoticathoaodinaatwasblackaaduuddy. Iota 15
cm, the adhmt wan black and c1I!*I7¢ Only two layers could
be dltlczuntlatefl in this Itutlon.

nu; zggusaa-vex) 1

lhnlpllumnuwunottoodtnchoorgnntucuban, total
pholpholu am Kjlllhhl. u.j.t:oq0n eoatuatn at the  ta
both tho bran ttn 8oApu@0:-Oelobcx-(Organic anon: 1-0412

ma g-0.1% Q21 W: Tutu! Phfllvhlfllp Q-67¢! and 5-Gldfq/9
dry wt and an Itjtldhhl atluoqnn level vu in tin undnucubln
range in both lqora) to Iannho:-Dacu\i:c:(0rqnn1u anthem

1-1.08 and 5-0;!!! dry wt: Total phonphomn 1-296.4 and
5-165.0 in/Q 68'! wt all Ithlalhhl attmqmt ll-0521 Ill H-(GAG
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uni

Q-km:

_¢.¢.

III,-I 6:7 It) . flfiloquoatly, a aunt; decline wu observed tlll
March-Apr1l(O:qaa1c catbom 1-0.34 and Q-0.27% dry wt; ‘bill

phtiphornll 3-ass‘: and 3123.4 fq/9‘ an art and Kjollhbl nitrogen
level was nnlnoctfilc la bath the layers).

,? gggglltoi-'04) a

lloflnntclncnauuu chum-vodlnflaorqmlecuboa, total
phosphorus and xjnleam aluoqan contents at the upper layer and a
aha:-p lacuna in the lawn: tam Iuvabom-Docunborlflrglnlc cannon;

Q--0.61 and E-0.40! dry wt: Total phnnphonu 5-194.6 and §~23.6F/
q an wt and xjolml nnroquu 9-0.10 an: 5-0.05% ml,-zz aq we)
to Jamar)-Iobnarflorqnalc cubes; Q-0.94 and Q-0.07% dry wt; Total

pholphonn E—3l3.l and I-136.5/Iq/Q dry wt and Kjollahl nitrogen;
g_-0.14 ma 5-0.111 mu,-n an wt). A Gacllna was cburvod a tho
an-qanlc amen, total phouphoru an! xjoldhhl nitrogen cement at
2110 Infllnint in Hard:-Aprlflflrqanlc carbon: Q-6.61 and EPQJOI

an wt) Total ph0lphQrIl| g-191.1 ma 5-160.9/sq/q dry wt an
Itjnldhhl nitrogen; 2-0.12 ad 5-0.06% III-I:-ll day wt).

'l‘I\oIupo:£1c1nl layer cantalnod non n£lt:(14.3%) thm
clay(6.4%), uhonu the proportion or cla1(20.l%) 1n thc love:
layo: was alatlvoly blah.

23.18%-.2!

Upto 5 an, the sediment was dark grayish with flan qralnl.
Ira 5 to 21 cu, tho I011 was nods:-ataly grayish with cause
grains. Below 21 ca, 11: val light grayish and sandy.
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flag ngfltibi-'03)!
Ihléuqmlacubeauadeotalphoophamncomcneaottho

album: ahead land doczuu in 011 that-flu-on 1:102: tam

and Total pholphozuu 3-47.8, Q-32.5 am! 5-2651’;/q day It)
to lope&nm-Oetobor(0rqan1c cu-ham 1-0.18, 5-‘-0418 and Q-0.10!

411 wt and  phoophu-nu 1-45.7, Q-29.6 ad 1;-17.0/nu/q 417
viz). ljaldahl. nitrogen lava! was mrhtqctdalo during thip
anon. A mu-p increase was nodal in thy organic carbon,
mu  and Xjcldahl rmmqa ooutntn <12 the lofilnoat
in llovcwbor-Dooub0r(Orqan1c carbon! 1-0.». g-0.02 and ,1-0.411:

an wt, mm pmopmma. 9-121.0. 5-212.0 and 1,-s1..s)|q/q an
wt and xguanx altzoqcm 1-0.55. 5,-0.11 ma Q-0.20:: um,-an dry
wt) afar which a stoop deczauo Ln value of all than pcraoton
was netted in all the  layers M11 nay-Junflflrqaalc auburn
1-0.21, 5-0.11 an 9-0.121 dry um mu). phoaprnmn g-00.5.

5-40.0 and g-11.3fq/9 dry wt and xjalaahl nitmqon was in
undetectable range in all thn luyura).

H

é 3130.993-'04) a

Antouptacraacvaaobatvodiathoorquuiceazboa,
phonphoxus and Kjcldhhl Bitrogon contoatl of aedhnnt in
nwuuz-n¢=un»:(o=q¢u¢ eubem g-0.00. g-0.51 an‘! 1-0.»:

day wt, Tutu! phosphorus) I-298.9, 5-190.2 mt! 1;-105.0/IQ/q 6:7
wt ma xgaauhl nitrogen: g-0.50, 5-0.35 and g-0.19% nu,-av my
wt) in all the layarl. Afar “cording I ndcratn decrease in
January-F0bna1:1(0rquu.c attain E-*0-69¢’ Q}-9.30 and Q-0.2“



‘013Q ‘

ll-1;!

M’ /‘J

dry win Tbtnl phosphorus) g-209.3, Q-146.3 and Q-100.9 /lq/Q
dry we ma Kjoldbhl uuoquu g-0.00. 5,-6.00 am! 5-0.005 I5­
ldryn) Anal]. thugs:-near: lnthnolqnrl, almanac
lnthnlrecancmtratlonlntlinedhcutwnnmeorfiofltanaréu
Apr11(0n:m1a @0190!» 3-0.62» E,-0-52 an! 1;-0.34! dry wt: Total

pmupwm; g-220.2. g-as-9.9 an 3,-12s.! P/q an wt and
xgnamn nzltrcunm 93-034.‘ Q,-0.10 and 3,-0.01: nu.-u a=ywu.
‘1‘h1awa£o11aw08IIya.ahn:pdlor0alo1n£lnorqaa1ccub0I\;I-1 I
total phosphorus and ltjcldbhl nitrogen eonunta In 011 thl

layer! an nq-:mn(0r§u1c éaibom 3-o.s4 ma 5;-o.n and 3,-0.20‘t ‘ Q 0- 1
an I13! mm phoOph0.l'\Il: 3-nu. 5-12.6 ma 3,-no.0/1;/q dry wt
and Rjoldhhl aitmquar Q-0.07, Q-0&0! mi 3-undohctnbla) ¢

Tho grain also analyst! thawed relatlvdy more 0119-clay
content in the mp: two 1-;-=-cg-.11: 14.25 and elq 12.1% mi
Q-I11! 12.394 and clay 7.2!). whemal the pruportlon at unfl in
tho lawn: lqur was eunpnratlwely h1qh(8‘!.‘I%).

r O '
riii‘

flpifl 13 Ga, tho adhont Ill qrcylm and tine grained.
ran i3flo31 0,  Below 31 an,
the oullnlqt wan llqhg gray Q4 0%, g
Igj[(1982-J03): '

Amu-placmuolnttnorqmiccaxboa, totdphocphoru
audxjnldhhlnntroqcncontanta tnnllthoehree layez-swan
aha:-ad nun Squats:-Oetcboribzumic carbon: 1-0.25, g-0.10
ma 5,-o.1sx an urn ‘max pimpmmu g-no.2, 5-no.2 and

)



4.13.4.3

am! Q-$0.5 rah dry wt ma xjoldhhl aluoqun wu Ln undotoceulo
lava). in  tin 10!!!!) to Iavcnnban-Boouiaoz-(0rm1e carbon?
3-o.al, _|;a_-e.4s ma 5-0.40:: an wt: mu phaphoru: 1-142.0;

Q;-152.0 and g-00.6)»/q dz! we and tjoldhhl nltregnlu 1-0.51.
$0.30 an Q-0.20! Illf-ll dry wt). A gradual Manna was
eburvadtatluorqnniccazboncoauatotadinnntlanlltlu
uyqn an mum-apnicg-'o.sz, 5-o.-1: an .§—0.21x aeyin).

than teal phoophoru an xjuahi. nltroqm eamaonu
Gourmand shawl! £111 llazeh-Apr11('I‘¢ta1 photphomlt Q,-07.8»

5.02.9 ad 9-40.:/uq/q an n and xgaaam aitmoqau g-0.0-as
ml’-I 617 wt nan! uadoteatwlo quantity 11;; nnnlg lqox-ni­

gi agflllaa--'04) 1
\

arafinllncnuntatlaoormlccubcueonaatvnn
noticed lntlnwpoz lqnrct flundhuittrmflovhbch
Doccnboz-(0335 My wt) ta Illrdi-A9!-"11(0.8II an wt). 1116610

and Ian: layers ulna abound lncrenlad pmporuon oi ozqmte
carbon  in Jlmaryulabruarym-0.54 and E-0-52% Qty wt)
but the vans aeunna Ln mum-Aprnqg-0.3: and L-0.29% 6:1
wt). ‘rota! ptwrphozu concentration moderately inc:-and in
the upper all! lava: 111011, but lhuply in tho middle layu­

­

in-an tQf1I2ql| 5-03."! can Q-Ifltfq/9 A7 wt)

total. phocplaoau concentration roaomd a and Guzman in

llltfi-Ap!'11(fl~Zll.9p‘ 5-185.3 ad 1;-9l~.0):q/q My wt) in all the
101020. ‘mo Ian! qt Kdnldhhl alumna gaunt doc:-and tn
tho was are luau firm Ionnbozvboofiorlfl.-0.26 and ll.-0.14%



41.1355

3.13.551

Ill,-I 6:1 wt) in -runny-rnbmu-g(§-0.11 and 5-0*."1o% HI,-I
A:yvt),\|hor0a1taooaantat1oa1ntln1ow¢r1ayonl1nwol
1 -ua lacuna mos so o.oo: um,-n aq wt). Bhllp mam
uu charred an tho organic  coal pampmm ml xgaaanx
nitrogen cannon 1|; my-amntvrqualc carbon: §-6.50. ll-0.16 an!
§-0-29$ dry wt, fatal phonphuun 1-191.0, 1-102.0 and 1;-91.1

/sq/q dry wt and ljaléhhl nlttoqcm 1-0.07,  Ii,-I 4:1

the grain 011:0 unallylin abound him mutant of 0111:
(15.4%) la flu Ippcr layer, high clq eoatcatlllwi) ll tho
middle layer and him and <,:oateaz(84.2%) in the Ion: luau

285%‘
Upto22u\,th0Jod!nm\:wuI11qhtqay1lha6c1I!0y¢

Ira 22 to 36 an, the oodhnnt was llght glifllh; mom clqqv
and has candy. Baler 36 an, who ndinnat wan light grdyhh,
lean clayey and more nah.

flfl 11|£(19B2~°83) a

nought laeaucwannotlouflinthouotalphosphozun
mutant at the afihont lam tlurqbm-nquunbor(g-225%! and 5­

140.4/aq/q dry wt) to Juana;-rcbnazyig-237.9 all 5-156.0
)9/9 day It) in flu upper and nlddla llyntl. l!jnl.&h1
nitrogen mutant should a waxy night  in flu appu­
1I,r0|._'(0.14 to 0.15! n-I3-ll 4:7 wt) and a doeaua in the 1000:
twe lqmtg-0.10 to 0.09 ma _1,-0.09 no 0.00: an‘-an an vt)



4
MP5

Iron levqvben-veeeuber to Jemeryurebruery, uhereee orqeale
oerbea dlepleyed elld lnoreeee in flue elddle end lower leyere
“Q  and  to  an Wt,e
$1 ngfllidl-'84) n

lhedeoreeeeletlzeorqenlooerbenoontentotthe
eedleente la ell the three leyere wee recorded true Number­
Deonberm-2t;t6l, 11-1.02 and 1|-1.69% dry wt) to January-febreery

(fie-1.90, Q-1.20 end Q-1.14% dry wt)e An lncreele wee eheerved
la the Xjelfihl nitrogen ooutmflfi-0.16, Q-0.16 end Ir-0.00 to

9,-0.20, 5-0.1! end 1;-0.10% II-I‘-ll dry wt) of the three leyere.
total phoephorue content ellqutly decreesed la the upper leyer

(29.1 to 22:41/nq/q an wt) but noderetely lacreeeed 1e the
lower two aye;-em-144.: end 5-100.: to 3-101.1 and 1,-14s.:

jag/q drywt). aelld lncreelewee notedlntheou.-gent: oerbou
content of the eedlnent la nerd:-April la the upperlhlfllfi dry
wt) end lower (1.30! dry wt) leyere whereee eoderete laereeee
la lte concentration wee recorded in the middle leyer(2.01%
dry wt). ‘rote! pholphoroe content ehowed e alight lnoreeee in

the upper two leyere (g-255.0 and £1-198.0 )|.q/g dry wt) bet

deoreeee in the lower leyer (109.0/mg/g dry wt). Rjeldah).
nltroqen ooatent decreeeed moderately la 11 the leyeretg-0.16,

5-0.10 end g-11.09! lea,-1| dry wt). In aey-Jumerqmle eubee.
totel pheephorue end ltjeldbhl nitrogen oonteate ed eedheeut
la ell the leyore ehowed noderete deozeeeewrgenlc carbon»

Q-1.11, lg-1.41 end _l_-_-leldl dry wt; Total phoephorun 2-l!0.0,

5-140.1 end g-e1.e pg/q dry wt and xjexamu nitrogen; g-o.11,



hil

4,1451

4.\‘o1u1

14.1.1.1

MW}

an-0.0! no 2.-moss: In,-a any wt)­

‘rho qrotn 01:0 analysis indicated a high clay content to
the uppa:(‘I!.1!0 ad n:l.6d1o(65¢l$) layers but the proportion of
and oom:cnt(41.G) in the lover layer was relatively non.

Bllillllfii
studios on the 4101 porzlodiotty ot hydmloqioq. parameter:

val am»-éam in am: 1» mum mu naturo of fluctuation
during the pro-nomoon, monsoon and pooo-noonoon louom. ‘tour

looatloai won “looted for sapling in the ‘lhoodnl :oao(P1ato­
1-s)  they won dnotqnltod as Btation-D1, oz, as and o4
respectively touting from tho axon or freshwater influonoo to

tho our mafia. During pm-monsoon period nu: was pr-cant only
at ltotlonl-D2 and D3 and hence diurnal oblotvatiom during this
porlod was undertaken at was two stations only. At 011 tho
station, Illplil were oollootad for the analysis of dtuolnd
oayqoo content and concentration of mu-xenon from tho cartoon
Ihozbll for In!-inity oltlnotioa oollootiono wore nod: from both
lurtaoo and  layer»

88%‘
.1 X 1'
ago; (H-qo‘.‘13-1 and 13-2):

nillolved olcyqoflflanqoo 1.03 to 4.43 ll/I.) rooozdod aux
valuo at 1500 h tollowod by I Ihorp docrouo M11 03002:. Gqqon



I19.
,‘-Q0 13"!

I410 I'll,

Ina

I'1In 130‘

Y‘Q0 Iii‘

Iii; 11¢?

'1-Q0

l..$..L.'l.J..2..l.:':..H

Inuit: of cinnamon: on Gland vnuatlen at
Matched dqqun, cu-Inna uni mm salinity
during the no-monsoon porlodlluv noun plan)

33%?

2.5::

i

anneal an diurnal variation Or!
phaphau. aunts, nltrtto

pried

Rania or obaorvntiulll on diurnal vurlcuan cl
fitunlvod ulna attic: mi Ilium nltuty
du-tau Chi pro-Iwtoa porloflhv loll! philci

manna at ebunatum In diurnal variation oiwith mauve ghoophau, mum. alt:-la
In Quin dung the pro-monsoon ya-Id
(low noon pin»)

L.'LA..2..l..9-.L:'-21

Inuit: of oboe:-vauons an diurnal varlltlnn 0!
411000111! mqgnn, marina: and beauduring the pro-nonnooa portoflrulluoau phase

Hamlin cl ubaorvatuu on diurnal. variation at
nolubla ruck!“ phosphate, astute, nitrite
Ind quanta during the pm-nonlom parlor!
(I011 noon phase)

lhnultlofobarvaloal mdlunflvulntlonot
dissolved aqua, nu-£000 nu been allnlty
flaring the pa-nnalaan po:1od(I'\|I.I. anon phllfl

Remit: at observations on diurnal variation 0!
lbllbll native pholphltt; MQIIQI; nitrite
and ionic during tho pro-nausea ported
(F1111 amuuyhald
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coataat was him hr!-no an day ciao. Salinlty at cm bottm
1!!“ was e1thar aqaal to or mora than the aa11n1tg at am.-taco.
‘rho:-a was a Ohltp dacraaaa 1n the nnrlaua aallalty {ml 03.1%
at 1200 In to 68.4% at 1500 h. Salfila nactha Phflltlhlta

(Rlnqa|0¢07 '00 0.47/aq-at P0‘-P/1), n1tta'l:a(RIngec0.12 to 0.34

fa-at I03-I/1) and unoa1a(Ranqaa2.-29 to 4.50)|q-at Ill;-I/1)
eanoantz-afloat at the nu:-taco Vlayer 91-adua11y daeraaaad an

0600 h and ninlnn was obaazvad at 1000 h, followed by a steady
meraua an the night advanced. Barium concentration 0!
nitrate all! manta was cbaarvad at 2400 1: whanaaa that at tha

aolabla reactive phblphlti was obaazvad at 0300 11. nut:-la

(Rangaa0.010 to 0.090/nq-at 1103.-I/1) eoncaattat1on accorded a
|a1n1nIm at 1500 h tonowad by a sharp flnnaala at 1000 In attu­

wh1ch 11:0 values docs-aaaad gradually.

14.1¢1.2 (F1w. 13-3 and 13-4):

‘ma dissolved auyqan eoatant at the an:-laoa at:-auanlflanqau
2.01 to 4.70 n1/1) was nodal: at 1200 la {allowed by a chap
daa11na 1:111 0600 h. In tho laval of aurfaca aa11n1t! a aharp
£111 will $801106 Qt 1500 h(4S¢0%0)¢ salinity 0! the bnttt
wataz-(kanqau 60;"! we 1o. ma) always ahowad h1ghar value: than tha

surface salinity. A ought dacraaaa was notad 1a flu batten
aa11n1ty {rm moo u(1o.1xo) to 21.ooMe1.4'.¢o) an! I0a1n at oaoo

h(60.‘7%0). Soluble mactiva phoaphat0(Ranqaa0¢13 to 9.20)19­

at no‘-1»/1). n1tt100(Ranga|0.020 to 0.090 )1;-ac my-u/1) and

anon1a(Rangas2¢44 to 4.S0fg-at Ill,-’-I/1) eonaantratloaa at



l¢1C¢1aQ

114010201

\¢1¢2¢2

N8

the surface strata deems-ad £1-0: 0600 h to 1500 h utter which

their couaatrntioaa 100:-and in the nu-£000 at:-ecu apt:

2400 Ya. ll1trl0Q(Ranqca0.01 00 0.3079-at I0,-I/1) gang: ygg
minim: at 1000 h and Quinn at 2400 In

bl-L K mm
gg¢|,%(r10I.1a-5 and 1:-an

A pol: in 610001306 mlyqun contcnt at mo mrfaoflflanqoa
0.74 to 2;?! ml/1) was "GDIOIVUG 00 1200 h after amid! 0 graflnl

60000000 an roeordad 0111 0000 la. 81110107 shoved an alight
varintiona Boluble reactive fl\0l1Ihl‘bG(Rlll\q04D.12 00 0.29

W0-at P0‘-I/1), a1trct0(Rlnq0:0.14 00 0.66f'q-at I0,-I/1),
a1tr10o(Rnng0a0.“01$ to 0.030 /19-at I0,-I/1) an! IUl0B1l(lIng¢l

2.40 00 3.9‘! )9-at WI,-I/1) oonecatratimul wore 100 at 1500 In ma
their value: Lnarcanod sharply at 2400 la. A diltlnct lacuna
was 0001006 in the ultra-In 0000000110100 tram 1500 to 2400 h.

g_g;g@;(rl0n.1:-1 am 1:-‘-0) ¢

ntuolvad 0aqq0a(Rlaqoa1.40 00 4.24 at/1) 0000000 at an
0021000 lap: ohuply tnenuod from 0900 h 00 1500 h 10110000
by a stoop decmuo upto 2400 I1. 9021000 001109.01 ranged 1:00
01.0 00 06.35 and a sharp docrouu III abound in 100
0%0:lt10n at 2100 h. 80110107 0! the bottom 1010:
fltmtltflifl blhnln 04.0% Ind 07.1% without any delimit! tlllb

0010010 Inactive pholplmtc (aanqu 0.00 to 0.20 fq-as no‘-:1/)

and n1trI0n(RIl\0I|0.10 00 0.67fq-at I03-I/1) eaauoatratlonl



‘Q1‘.2

.1l.2.1

laid-.1

F.

warn Quill at 1500 h and aubuquaatly, that: valuaa 1n0:0aa0l
aha:-p11 and atta1l\al a lamina at 0300 h. Ilia-100 eaatant

(Ilanqa:0.020 1:0 0.0l0rq-at I03-I/1) 10001106 mini valun at
1000 In £a110va0 W a limady Lneraaaa ‘pt! 0300 ha 10111!

(Ranqa|2J5 ea 0.00 ,9-at In,-I/1) aoatant at tho iurtaca up:
val nlnllaa at 1200 h 10110106 by an 1nereaa0 00 raadl 1tl
maxilla 00000001-at1aa at 2400 In Shana fluctuation waa nblanad
1n the e0nc0ntrat1oa 0! nit:-ata.

K1881‘llflfl
g;gggQ1(uqa.14-1 and 14-2) :

Dllnlvid ug0an(Ram0a4.06 00 S.“ I1/1) val at 11:0 piak
at 1500 In and tha Iiflii valua waa taconlad at 0300 ta 111011 a

alight 1n0raaIa at 2400 1:64.20 an/1). Burtaoa 0a11n11:y val

atthar 1aaaa: than or aqua]. to aha aa11a1ty at tha 1:01:01: 1q0r.
A a11qht lncraala val 11001000 la tho 0a11n1ty valuoa 00:10;

nlqht holtri. Buttaca 0a11n1ty rmgal botvaen 34.0 aal 30.50,
vharaaa aa11n1ty at tha bottom layar lluetuauad um 34 .0 00

36.9%» 30131910 raactiva pholphltflianqiaflall '00 0.64/10-at

no‘-0/1). u1trata(Ranqaa0.04 ta 1.11 /:0-at no,-1|/1). mu-an
(nanqaa0.00 we 0.20)”-as no,-1|/1) am! aunau1a€Ran0ea1.a0 za

3.03 fq-at Ii,-I/1) contantl at flue Iurlaca 1aya: gradually ‘
1a0roaaad {run 0900 h to 1500 I1, and tho mania eoneantratloa

III 8000:6001 at 2400 ll. 801\\b1a rcactlva pholphltb evtnaafl



liq,

"Qa

Ilfig

,‘§a

liq.

'1Qa

Iig.

Ilia

14-1

14-2

14-3

14-4

14¢-S

14-G

14¢-7

14-I

Raanita oi Qaarvatioaa on dial-nai variation oi
diaaoivad aoqqan, au-taoa and bottom salinity
dam-in aha noaaooa pariodhlaa noon phaaa)
naaoita at abaanatiooa an diumai variation at
Iolubia raadtiva ahoaphata, nitrata, aitrita
and Taonia daring tho nuaaoon pariodfllanr noon

i Ihbix 1 Qig #12]

naaolta oi obaaavatioaa on diurnal variation at
diaaoivad ouyqan, aurlaoa and bottom salinity
during tha aonaoon pariocfllaw noon pluaa)
Raaalta ot obaaavatiom on diurnal variation at
aolobia saactiva phoaphata, nit:-ata, nitrita
and  during tha aonaoon pa:-iodwanr aooa

Q 2 Q|: 1 2 !oo@Ri

naauita oi obaaavationa on diurnal. variation oi
diaaoivad ouyqm, avu.-taco and bottom aaiinity
daring tha nonaoou pariodhiaw noon phaaa)
Roauita oi obaazvatioaa on diurnal variation of
aolflia raaotiva phaaphata, nittata.» nittita
and ?oniadn:iaqt1\auanaooapariod(Rauaoon

H!‘  H
naaalta of obaarvatiooa on diurnal variation ol
diaaoivad ouyqao, aortaoa and bottu aalinity
firing tho Iaooaooa pIl'1lId(HO\I noon phaaa)

naault-ta oi obaanatioaa on diurnal. variation at
aoiubia raaotiva phoaphata, nit:-ata, nitrita
and ammonia during ma aooaoon pQI.'1Gd(HII noon
phaaa)
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M0v.___

U100 fluctuation during tha psrioll cl observation.

|.2.1.2 .1m and 14-0 1
nissolvad @170!!! eonusntz-scion at the sutlaas strata was

high flaring the day tins and it gradually dscroaaanl fa-ea 1500 h
(9.5 al/l) 00 0300 M3-36 ll/1). A slimt inczaass in tbs
salinity was cbsarvafi at 2400 In (sax-lacs -3!-54740: new -36.9310)
Mrtaes salinity varied firm 33.47% 1:0 3S.'54fi0 and botha
salinity Ira 3446!-0 ho 360.93%. Bolubla rsactiva phasphata

(Rangs:0.6‘I 00 1500):;-at P0‘-P/1), nitra0a(Range":w0.05 00 2.04

re-st M,-I/1), nit:-iua(‘Banqaa0.“055 to 0.2'I0fq-at I0:-I/1)
mi $aonia(Ranqa:5.6'l to ‘hlifq-at Ii!’-I/1.) uuneultratiofl at
fin sax-lacs van ainilu at 1500 In but grafinally incraasafl till
2400 In Iitrata incraasa was sharp tron 2100 h to 2400 In

1.2.1.: gggg%(r1¢s.14=-s use 14-s

niasolvad aayqsn convent or the surface layer gradually
incroaaed 21$ 0900 h(S¢03 In]./1) 00 1500 IIKSJB I1/1) and thfi

aoustantly decreased till 0300 h(3.‘i‘l ml/1). salinity shows! a
pad: value at 2400 h(8ur£a|:s-3535410 and batten-30.750) but tbs

raaqaswurlauai-33.47% to 35.54750 all botta-33.'M0 to 30.150)
wars vaq narrow. 8olubla raaotiva phospha'ca(Rangn|0.67 to

M00)»-at I0‘-P/1), 'd.ttata(Ranqa:i0iI2 as 1.060/ug-at no,-a/1),
uit:ita(lan9aa0di50 to 0.334fq-at N0,-I/D and alsoaiaillliqn
4.41 00 ‘hfllfg-at Ill-I,-I/1) eoucantrations at the surtaos vars
aiaiam at 1500 h. 8olubla raactiva phosphats and mania
rauordsd naxilaa values at 2400 h vlhsraas the values of aittats



Hi‘ U-A-nu -5.

and alt:-11:0 warn nlatlvaly hlqh at 0900 h.

14.1.1.4 ggu1@(r100.14-1 ma 14-ah

mlaaolvad auqqan mutants! the aurtaea layarwaahlgh
tram 0900 n to 2100 n(s.11 ea s.as =1/1). A lhltp dacllna
was mam at 2400 Mans a1/1) and valnal am-aaaaa aa

4.41 a1/1 at oaoo n. §amuey vllual .¢ aux-tau: and batten
lqara wan anally fin can and tha numb dlttaanea val
abaarvad at 2400 h(aur£aaa-35.0501 and towns-30.9350). A
nap lncraaaa la aallnlzy value was netted tram 1100 h ta
2400 h md aubaaquaatly ma valuaa aaallaafl at 0600 h.

solubla raactlva phoapha1:a(Raaqa:0. 10 to 1.120 )9-at PO‘-P/1.),
00-n1tl0a(Ranqa00.lI to l.0?q-at I03-I/1), a1t:'1ta(Ranqac
0.100 to 0.a90)|q-at N0‘-I/1) and unonlatnaaqaaldo ea
5.700 lag-at ma-ll/1) eantaata at tha aurtaca gradually
dacraaaad tau: 0900 h to 1500 h and Inblaqnaatly a rlla wal
aotlaad 1n their eonaaatratlon till 2400 h.

0.14.2.1 an Q 0»
l4a~2a2a1 (F1QIa1¥1 fild 150:)!

nlaaulvad aayqan c0naaat.(Rangas3.a0 ea 5310 ml/1) was

naxlmn at the aurtaoa layer at 1200 and 1500 hrs. after
vhlch 0 sharp daeraaaa was ubaarnd at 1000 h(4.00 ml/1)
tollawad by a gradual dacraaae to ninlluu at 0300 h. Surface
aallnlty ranged batvaan 35.52 and 35.56960 and nllnlty at
tho batman layer batman 35.52 00 JIJGO, rlmtuatlom
la nal1n1ty at the nurtaoa and batten laya;-I showed morn 0:
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llcoultl oi.’ ebanntioan on Mutual variation
otdflumorwulommguh aurflmaeandlxnmun
adhhgx7<&udng1flu:namnxm| pqmunflnmulnnunIhflfll
lumlta~mI¢iunrwMMumI cntflmunilwnmdcmhun
elluflxblo:nmununo1flMImmmmo,luhumml,
QQUHHHIlflfiillllfllxfimflullifiIhflflfllllflllfififi
(iullumuunphnmu)

!..1'..LLL.2._!..::.2i

lhlmflmm otcflunmvcuhulenldhmnmfllvmmdnmtmn
mfidusldhndlaummuu lunfluarunnlxnmnn
lulhmflqrduaumytheummnapnzflflflfmhlnnun
gmmncl

imumdtl4M!cbmunnnunaa1m\dtunmflLvanhndoa
dflflolublo.nmufldmm~phnl§hIuq,1mUmnnuu
mnmmiuo-mmlllmmmalfiuflhmythoummumna
pumhwfllufllunuaginmc)

!...1.L.2..I..2.i
Runfluw|dfl'dbumnnnmnnaemadunxndlwnudatmmn
otéuwmdhnxlumpmuu aucfluuaanfilxmtam
latuflmycmudnq1fluemommxxapenndHIuIl
unmuuphuufl

mumnmm~u£¢inonwndona1a:d1unmn.vanhndoa
*0! aoldblo ruattve phosphato, nitrite;
ndflmhurlnl1IIuuuA»dmflhx:th01mnumnn1mudsd
llhllluunlghnmo)

E gillil 9!!__El

Ruflwm otrinmmvamhulran~mhumn11nudJt$mn
cddlaadhnxiuuygqm,lwudhco umitnmmnm
cdnhuxychuunu*Bu|nnumun|pnrhMNIu11
unungnmmni

RumflMm»o£eflummvlthuu|on<&humnl*wunumlmn
o!'mdhflnnruauwhnrphoqmmnuu ntunnu»
ntuflflnvmmllnmumundumnm;ehcunmnomngnand
filulluuuulghnndl
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1 1
laaa tha aane tram. Soluble zoaeuva ph0lphl*00(Rlnqal0.47

00 1-04)Iqe=n P04-P/1). lI1.trata(Rang0|0.7<l to 1.12/:9-at no’...
I/1). lI1tt100(Ranqaa0.000 1:00.110/g-at no,-0-n/1) mu -‘mg.
illanqaal-83 00 4.10 fa-at I13-I/1) 01:1-atioaa at the
aux-taea wan minim: at 1500 h. aolubla raacuva phoaphau,
alttlua and xonla raeordael llaxhun valnaa at 2400 h vhanaa

the value 0! nltrata was hlqh at 2100 h. lanonla leval at
tha an-Eaca wan aura or laaa constant from 1200 ta 1000 bra.

‘a1‘aaa:a’ (I1gl.lk3   I
Dlallolved ourygan 00nt0nt(Rangal3¢70 be 50.40 ml/1) at tha

ma samba at 1500 h aim: which 1t dacraaaad
1:111 0300 hé fluctuations in tha an-taco and batten aaliultlaa

dlaplayad mom or Ina the Illa ttaad with narnlw variation­

Bolubla macaw ph0IphatI(Ranqea0.75 no 1.01/:9-at no‘-r/1).
a1t:ata(Ra:\qu0.$0 to 1.04/nq-as no,-IA), nn=:1ea(nu:qn0.0ae
to 2.000/ag-at I02-ll/1) and amun1a(Ranqe_a1J03 to “Rf-at
lit,-ll/1) oolaoantratlona at the aurfaea warn at minimal: laval
at 1500 h. Solubla raactlva phoaphata ahovad lta peak at
2100 11. llltratc. alt».-lto and unonla value: raeordad a
ataaéy lncraala and raadsaé tha marinara eoncmtration at 2400 1|.

4.14.z.2.3 gg;;q@1(r1q=I.15-0 and 15-6h

A paak in dtnolvad eazyqaa concaatratlca at ma aurtaca
was observed at 1200 h(5¢0I I1/1) altar which It dacraaaanl with
tlactaatlaaa an oaoo Mano n1/1). Buuuey valuoa ranqad
batwaaa 34$? G0 30.956. Bolllbln raactlva phoaphafilmfiqll



M3

0.16 he 1.00fg-ee P0;-P/1) reached he minivan level e1: 1200 h.
nu-e1=e(aengaoo.e4 ee 1.60’9-et no,-n/1). 01tr1te(Reaqe|0.100

te 0.150P-et I0:-I/1) ad fl!\d!1l(Renqet1§S9 te l.0!)nq-ee
In,-It/1) eeatente   veleee et 1500 h. lflsrete
end alt:-1te canteen et the eurfeee leyer were maximum et 1100
h, wheneee l01@1e reeative phoephett Ill! US$11 Ibcotdel
Milli veluee at 2400 I1.

1.14.1.2‘! g_gg%4(rzq|.1s-1 eafi 1560) 0

myqm concentration et the eurteee lqez wee eealnn et
1200 h (5-20 Ill/1) 20110100 by e she:-p 00:11.00 tl.11 1000 l\(4¢12
I1/1) eteer which e M10 deereeee wee reeordeil 1n ltl

eeaeaatretton apte 0300 110.02 e1/1). During the period el
ebeenetlon. eelinlty veluee et the eurfece and batten leyere
renqefl between 33.79 mt! 30500501 8o1u_b1e reective phoephete

(Renqea0~-4'! 00 1500 )1g-at PO‘-P/1), a1treee(Rengea01.54 ee 1J0

jag-»et I03-JV1), n1tr10e(Renge|0,040 to 0.200/eg-at I0:-I/1)
end $ua1e(Rmgen0.92 ee 4.50)»-ea: I0!’-ll/1) eaeceaereuoee
et the eutfeoe were at the niahm 1eve1 et 1500 h. fiolnble
reeetive phoephete content ette1ned tee madam et 2100 h ehereee
the eeneeutretlnn of ettrete end Lat:-1te named nexlam ve1uee
et 3400 h. in eonoenttetleu in the eurteee leyer wee et 1te
peek et 0000 ll efter which} ehezp dee11ae 1n 11:0 ve1ue wee
recorded. ‘me eeaeemzretien et -meme wee none or leee the
0&0 £1-on 1500 h to 2100 he



4-14-I mi mum
4.14.3.1 1 j $0

l.l4.l.1.1 000194.84-1 @014-8):

flllfii-Iifllviflilyqinfiollwltlttliillrllfll ll!!!
tacauofl sharply Ira 0900 h(4.60 ml/1) in 1500 MSJO I1/1)
I120! Ihldi D qllfill 60011.8 Ill $001706 till 0000 h(4.lI I1/1)
001011107 at in button 1a1nt(lu'|q0l1l.3Io to 18.040) nu always
higher thin that at thc Iuttllll lny0t(RU\qfl12.950 it 13.80)
and nlalnn 1001 no sound at 2100 h. Bolablo mauve

phoaplua(anngno.lo to 1.01)»-as re‘.-v/1) ma unoautflnmn
4.001=,O7.0lf9-Ii '11,‘!/1)lIltQIBllfiQI\IIII£&IItrI‘1
d0¢rIQld£Ifi0!00hto15Mh&6thltO£flU$1tr0€I(Rln9n|

1.01 so 2.9!)»-or I0’-I/1) can an:-1» (nnnquoo.040 u 0.220
/:9-“I0,-IV!) noordodnlnilanl at fl00l\. flnlollbh
phoophnu mount:-anon noonlad marina value at 2400 mum
02 Illttlfit Ill ll1Qr1t0 It 0300 I1 Q unnnh ll: 2100 II.

l0q‘010’ "m01@Q Ii 10-4,!‘
Dlllolvudclyqunaeanuntratloaatthauurtacnwuat

120 pod: at 1500 M5.“ :1/1) tollovnd by 0 000061 aoenuo 4:111
0400 h(8’é!0 :1/D. Wide fluctuation was roaumdofl in tho

salinity values at the an-has and Bataan lqon. Both the
values muthnoflnoroutlcutlnoanntrollfllnflnirpatuuln
or dllttthutlan. A pad: ta mm” values was bound at
1100 h(9Ir!lU-17.0IIo and Betta-10.39%) followed by 1
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Baaulta at abaanaaiou an iiunal variatina cldiuolvad cuyqan,  and new salinity
during aha peat-ncaaaaa parioflllaul anon phaaa)
llaaulta at abaan-vatioaa on diurnal variation at
aolubla taaativa phoaphata, aittaaa, nitrata
(Hal noun phaaa)

LLLLL9..!.:-.21

laaulta at abaarvationa an Gianna! variatiaa
at aiaaolvad aayqan. nu.-taco and batman aaliaity
during the peat-aonaoun pericdmav noon phaaa)
fiaaulta at ebaanrationa an diurnal variation at
loluhla raactiva phuaphata, nit:-its, nittata
and anemia dnriaq aha peat-auaaaa pa:-iod(I80 moon phaaa) '

halal“ of cbaarvationa as diam-nal variation
of diaaalvad aryqaa, aarlaaa and batten aaliaity
flrinq the poatdnoaaooa patiedfllav noun phaaa)
Raaulta at cbaarvationa on diurnal variation of
aelubla raautiwa phoaphata, nitrite. niiraaa
ml aaaania during the pan-nonaoon pa:-ion!
(Haw noon phaaa)

Rania at abaazvatieaa an diurnal variation
oi dissolved mcyqaa,  and bottom salinity
durirq the p0It-Ifllitflfill pariodflllnr moan phaaa)

Rasulta of ebaarvatiana an diunal variatiea of
aoluble reactiva phoaphata, nitrite, nittata
and anemia during aha pas-aonaoon period
"law noon pbaaa)
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qredeel decline till 2100 Meerteoe-l0.2le and betten-1$.30%e).
Bubeeqeeatly, en iacreeee in eeliaity vgluee wee noticed et 0300
Meurteoe-10.0050 ad bettcn-10-lile). Belfile reective

pueephete(ume¢o.19 to 2.00/:9-et re‘-1»/1), uit.rete(Reaqea0.00
te 2.1)|g-et I0,-I/1) end Qeaie(Renqe:1.'!1 to 0.72fq-at III,­
I/1) centeate at the eurteoe eta-eta thawed niaiala veleee et

1500 h. Iitl'ite(lIenqe|0.100 te 0.200’q-et I0,-I/1) aeneentretiua
wee et ite ninix et 1200 h. lamina veluee of eeluble
reeetive phoephete end nitrite were observed et 2100 1:, that el
nitrete et 2400 11 end tonie et 0300 In

Pi@.1b5 llll 16-0):
Aehu-pincreeeeveeebeezvedinthedieeelvedeuqqea

content It the lurfece (toll 0000 h(l.SS I1/1) 00 1500 h(0.00
ml/1) followed h e eteep decteeee till 030010.00 nl/1).
selinity eonteut et the bettcu leye: reaped true 17.050 te
10.0110. Burleee eeliaity velue ehoued e decline at 2100 h
(15.0$e) followed by e eherp iacreeee to 11.030 et 0100 h.

soluble reactive phoepheteikeaueamii to 0.01’;-et P0‘-P/1);
nit:ete(R&\qe:l.1l to 2.11/19-et I0,--I/1) end In\\onie(Reaqea
4.09 to 001,19-et am,-n/1) anntente et the eurteee ehowed
uinilt Vlllll at 1500 h where” low velllel 0! nitrite

cutout:-eti0n(Ren0e:0.020 we 0.150 )1»-at I0,-8/1) wee meeuded
tree 1200 In to 1000 h. Beluble reeetive pheepbete exhibited
maximum veite at 2400 h but meainm content:-atian oi nitretel
nitrite end Ienonie were ebeerved et 0100 h.



H11

1.14.3.1.4 §_3fli€I'1qe.1o-'1 ma 15-eh

4.14.3.1

O.14.3.2.1

nleeolvefl oxygen oonzent et the eurteoe ehez-ply tnoroeeed

tree 0300 1114.55 el/1) to 1500 110.10 el/l) flolloved by e eherp
deozeeee 111 1te coacentreuon till 0300 h(3.Il I1/1). leltnlty
veleee at the eurfeoe layer renqed from 16.40 to 10.0250 end
that of the bottom layer tea 17.0050 to 10.30-fie. Boluble

roect1ve final;-1l1e0e(Reage10.4l to 0.l4rq-et PO‘.-P/1). nltrete
illeaq~e10.78 so 1.10 q-1.: no,-I/1). a1t:11=e(Renqea0.100 to

0.350 )|q-et 110,-I/lfend 1IIeoale(Renge13.0l 00 4.62fq-et UH,­
ll/l) ooncentretlone et flu eurteoe leyor showed nlnlii veluee
at 1500 I1, otter uhlch e qrednel Increase woe notloed 111 the1r
eonoentretlon 0111 0300 11.

Elli III!‘
|;g51i(r1qe.17-1 enfl 1'7-2):

Holdall: conoentreuon of 01¢ eolvefl ouyqen wee obeerved

et the llurleeo at 1500 h(5.4l ll/1) followed by e eipoefly ad
qreduel decroese upto 06001’! (3.43 nil/1) . Selinlty veluee et
the bottom logo: eherply deoreeeed tron 1200 h(9.00$o) to
1500 h(6.'I'!%o) end eqoln |nea:1|eu(9.35%o) wee obeerved et 2100 I1.

Surface oellnlty horeeeed true 1000 h(6.701io) to 2100 h(9.00%o)
end abeequently the veleee declined till 0300 h('I.32!lo). I-av
oonoeatzetlon of eoluble zeecttve pl\0Qphl'0I(Rlng=010.73 to 1.50

fq-et P0‘-P/1) wee oboe:-vefl et 1500 h end 1i:e value wee
roletlvely high at 0300 h. II1t1'e1:e(Renge:0.’!2 to 1.03/19-at
no,-II/1). n1u-1a(aenqe.o.1oo to 0.100/q-.1 no,-0-1|/1) eofl
3on1e(Rengo13.01 to 6.71 pg-et m,-1|/Dehowed alum: oenteate
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llelnlae 0! eheervatinne an diurnal variarian
or dieaolved axyqen,  and button
ealiniay daring the peer-naneoan perioflrull noonflsaee) '
Reealta or nbeervatima an diurnal variatianQt  IQ‘Q""‘ Mn;
nitrite ad cannia nu:-inn the paen-cannon
period (null noon ehaae)

iii-1:9! ,2:
Raeulta cl nbeervatinna an diurnal variation
el diuoived “film enrtene and bottom
salinity during the pen-uaneoon period (Pull
noon phase)

Ieeulte of obeervatione an diurnal variation
or aolnble reactive phoephate, nitrate,
nitrite and mania during flue poet-mnnaoon
parioatmnnaaapnuai

Reeulte at abeervatiane an diurnal variation
of ciiaeolvad nayqen, eurtene and bottaa
salinity during the peer-naneann periodfiall
no-an phaaa)

leeulte of Qeervationa on diurnal variation
at “mm reactive yhnaphate. nitrate;nitrite mad naonia Gazing the peer-an
perinflrnll lannn pbaae)

£ T “:2 ;!2!!4r 21

Ibaulta or ebeervatinne on diurnal variation
0! dileolved oxygen, eurface and barium
Ielinity during the poet-monaoon period(Fnll
noon phase)
naeulte cf ebeervationa on diurnal variation
or enlnble reactive phosphate. nitrate,
nitrite and enonia during the peer-noneoen
perindllnll noon phaee) .
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1403.202

14.3.2030

et he Inrteoe leyer let 1200 In end nexlnun at 2400 h.

,3ng%(r1qn.11-a an 11-4") ¢

Alherp lnoreeeeveenotloefl inthedieeolvefleayqen
content et the surface cm 0900 00.0.00 nl/1) to 1000 M042
an/1) end nboeqnently I 01-mum and ilhltp mm» 0» recorded
in its eonoentretloe upto 0000 M303! ml/1). -Beltntty velnee et
the mum and bottm‘ leyere 20110100 mote 0: lone em one
trend. Their ooaoentretione were minim: et 1200 0:00»:-0-9.00»
endhotton -I-10710) and meaina level wee reoorded et 2100 h

(flurfeoe-1157810! end lotto!-11.90760); The oonoentretion of

eoluble treectlve phoephete(Renqec0.46 to 0.94/ag--at P0‘-P/1),
nit:-1te(Renge|0.050 to 0390,10-at R0:-II/1) end xonlflkenoea
3.05 to 6.10 fa-et IR,-I/1) ooncentretlone at the eurteoe layer
ehoved nlnlnn velnee it 1500 11. Iltrete oontent(Renqea0.l0 to

1.150)“;-et I0,-ll/1) Ln the mrtea leyer ehoned low eonoentretlon
et 10001:. Soluble reactive phoephete content was at lte neainue
oonoentretlon et 2400 h, unereee nltrete, nitrite enfl uuonie
e:0\1b£te0,.ne-six veluee at 0300 h­

(r1Q.-e11Q§ end 170‘) I
Dissolved oxygen content et the eurteoe aha-ply

increeeed from 0900 M4001 :01/1) to 1500 M61012 ml/1) end e

eteedy deoreeee in its values wee reeonled upto 0300 M3027
nl./1) . Bellnity veluee et the surtaoe and bottom leyerl ehoved
more or lees the lune pettem of dietrtbutlom A ellqht
deezeeee wen noticed in the eurfeoe nellnlty firm 0900 h(12.‘MIo)
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te 1200 Mlldfio). Bolable reactive phocphate(Hlnqea0.41 to

0.67 )9-at P0‘--I/1) eahibiteo minimum level or ooaoantratioae at
1500 is umereae aitr1te(Ranoea0.060 te 0.160’;-at I03-I/1) aal
aenonia(mnqen.00 te 5.40)»-at M,-I/liouooentxatioae at the
eurtaoe recordel minim: valaee at 1200 h. leloble reactive
phoepbate 010 not chow any eiquiticant variation thereafter
ehereae nitrate and nitrite cootente eteadily increased to ream
the naxill Valuer at 0100 in Anaemia dialed chirp inoreale true

1500 l\(3.N)n-at I";-l/1) te 1000 l\(5.0Ifo-at 105-I/1).
g3gfl,g§Q,(riqa.1“!-1 no 17-0) 0

niccolveo oxygen content at the eurtaoe layer eharply
increaeed from 0000 n(4.00 -1'/1) 0» 1500 No.22 Q1/am»: mm
a otoedy but sharp decline was observed till 0600 h(3.10 nl/l).
salinity values at the surface enfl bottom layere exhibited acre
or leee the one pattern oi distribution. A steady oecreaee in
the salinity values was observed {rm 1500 hwurtace-1‘hlfle ml
bettca-17¢37%0) to 2100 Mfiurface eafl hotta layon-insole).

soluble reactive ph1.'nlphato(Rang0a0.60 to 0.00/lg-at P0‘-P/U
concentration at flue eurtaoe layer was relatively low at 1200 1|.

Iitrate(Rlngcu0.92 to l.61{|o-at I036!/l) and moniamanqel
1.01 te 4.0‘!/no-at I0-If-I/1 concentrations ahowed miniml valuee

at 1500 1: and nitr1te(Ranqea0.040 to 0.000/sq-an :0,-I/l) at
1000 In lollblo reactivc pholphoto content was high Guring nifilt.
aeteacyiocreaaewae recorded influenitratecoatentaaiita
nalilflotratioawal reoorde0ot2400h¢ Acharpincreale

wae observed in the nitrite content firm 1000 h(0.0-10 /9-at I03­
ll/1) to 2100 M01000 fa-at I0,-I/1). neeonia content recorflal
manila value at 0300 In
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IN tho tropical watoro, tho major ooxoao on tho ooology

ofiohoooaoulloooooiaonmo laroooooloonporoturo
variation and tho oxttaoa of aalinity (Moo, 1970)» Mob
ohoophorio fiflmlrotom provoilo in tho nandapm ponioaola
Goo to tho aouio o&o: oooplod with ninilno rainlall. Tho
total uuual rainfall from 1977 to 1903 rangod botwooa 386.!
and 1510.5 m. ‘rho pooitivo oorrolotion obtoinod during tho
prooont otfly bowooo air tqporohro and wooot tQporaturo
oaplaiao tho high valooo oi tho lotto: rowrdod in tho ouanar
potiod, and thio in in oqtocaont with tho oboorvatioao nodo by

o-aa-mam, Cohon(l9'!1) aowarontiova) ond Jonoo 93 o_J,.(1o1o).
marina tho lomlooon poriofl, humidity io hiqh duo to tho roino
and the flow oi wind contoininq moioturo iron tho Polk Boy,
which romlto in tho lovoring of atmoophorio toluporatoto.
Durinqthoaorfla-oootaoooooaporiod ohobamoothia oponod and
tho water tum tho Polk Boy ontora tho lagoon; On tho otho:
oido, tho oonooon rain roooloa in tho tnoh water inflow. ‘rho
variation in aalinity in ouch laoooao in mainly dopondont on
tho inooraotion of no wator and £1-ooh water oiroulatioa

(holy, 191$: Idwo:do,l9'I8; Jonas Q _al.,l9'1l onfl Conia oi Q.“
1901). "hon tho lagoon io uoumo tron tho votot oanohanga,
tho ovooorotion and ooepaqo aoooont tor tho riao in salinity
which load to tho hyporoalino oondition of tho lagoon. ‘mo
fluctuation of salinity toootdod in tho lagoon afoot tho
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oioooro of tho bar month woo oainiy duo to tho oooaaionai
inooroioo of vato: iron tho oaa daring tho Iona: oyolo. It
woo oboorvod aloowhoro that irooh wator inflow flaring tho

monsoon poriod hi-inqo largo qoantitioo oi mt;-ionto {rm tho

surrounding aroao Garaido 33 fl¢197Sr Ilitoho1i,196!; Biopooo
Q1 Q-.1975; na1oao,i977; 8dworda“,*i97O: Giloartin and lovolantm

1970: crowlozd Q-.,|L-'19?! and Cain 31 jlniilll. at Villai­
uadan lagoon, oonoontration of all tho mtrionto woo oboonod
to ho |naa:.ium during tho poriod oi £1-oahwator influx which
indieatoo that tho oaia oooroo oi nutrients to thio lagoon ia
through tho froth wator idiot, Howovar, tho o@arativo1y
low eonoontration oi nutriooto oboorvofi Goring tho iirot yoa:
can ho attributed to tho low rota or raioiailhonoooaai total.
rainfall 11922.5 mar) whidu in torn roouitod in iooa iaoo no oi!
to tho llwmo Bimilor oboanratiom havo boon modo olaowhoro
by Duodaio and Goer1uq(196'I); Hi!-‘£1800 Ind H&b1Q(19'74), Nlnflfi

Q fl,.(19‘75), Hoineo(19‘!6),Staaioy and I-Iobbio(19‘l7),8mith(1978),

Kuonalor Q _g}_.(i9'!9) and !limon(19B;). Horoovoti tho ooil oi
thio rogioo hoioo ooro oi sandy by natoro, oontribotao ioaa to
tho m an. I-lowovor, in em tollovinq yoai: tho aconuiation
of matrimto woo oboorvod to ba oomparativoly himoz than that
in tho ptoviouo year, oainly duo to aolativoly hiqh rota of
rainfall. Cnonioonol. total rainfall I 1346,? um) and filo
oonouoitant high rato oi‘ mt:-iont loading, A noro zoaooablo
oaplanation for thio oigaitioaut dittoronoo could ho that tho
nutrients océanulatod in tho "Poriya thamvai" (91.1-2) non
tho surrounding agricultm.-ally active uoao and ‘tho oubooqooat
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atlacalva aaott of uaulauta £1-an this 1-aaarvolr to aha lagoon
through aahaaaafl flaw at raimraaaz in  aaaoafl yaat. Hcvavaz,
thahlghaztratlcnotplaoaphata raauzdafltnthauaoathaot
rah:-nary an! mum, 1984 1-apmly dacroaaad w11:M.n~ a Qcrtntaht.

Irmgala Q 31.41900) raeumdaa a raga oi 1.65 aafl 0.05
tazthapflalwatarpziaraothaeuuaaacaanantolthananaooatn
tha lardurfl Lagoon in Iortharn 51na.1. In tha Plllalnadoal lagoon
a aura or Iaaa aintlar condition waa zacordaeb ‘rho paattiva
an:-ralatloa obaarvad batman pi! aafl Inanla imicataaa that tha
dlatributinn of ma Iona: ta dapandant on the eomaatration at
aanaaa in watafllarnar 5 g..101o and cum: and P11aoa,19'!2)»
‘ma pl-I raga was narrow in aha maadal aona(P1.1-4) whaa

aapazadtothatiathaappezamaoithalagunm pflvalaaa
are alao mrrrolatad with photaaynthatlc rataaflaltahaahl ant

1ch1nura,1!6U| Hanan Q1 flu 1910 and C1-avtord Q 1}" 1919).
Ganaxally, during tha parted at blah alkalinity, a aaaparativaly
high raaa primary ptadndtloll baa I180 baaa raeordad tilting tho
couraa at aha praaant OM61­

‘rha inorganic mtrtanta and erqanlc matter bmouqht in
by the Eraahwaaa: inflow night: ha raaponalble £0: aha incraaaa
in aha chalalcal. cupoaitloa of use aadinaat in tho lagoon. Tho
aachanqa at organic and zmzqante subatanea across the aadham»
WI“! latartalla la an important pmoeaaa affactinq the chnlcal
cunpoaittuu of coastal wataramawa Q3 11., 1978 and liq am!
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llama 3; g;*,191s> and mm (00ltamaa,196‘h 140.1910; Raaaay,
1973: lamuman Q1 11.. 191$; H1100 and 8vanl0a,19'I5 and

Holdna ml Amvtmnq, 1900). In the lagoon aeoayltan, tha
tnfluanoaol taparatnlraannlpflmuthaphoayhataauaeaatratloa
vaoaottouaflto ha significant. I-anaaealeradntlontn
salinity tellwad by haavy 1-a1n£a11 night haw enhanced the
phaaphata adletptian. A ainzlar ybanunama was xaccz-dad by
suns»; and Wona1d(1917) at ‘role and bong harbours. Hang lam.
Iha almtllemt oorralatton batvau organic cazbon, total
phoophonu me‘! Kjaldhhl nitrogen contaat In the laflllant 0!
the area at study mgquta that the radiant wlthla the lagoau
andthocoutalbaltotralknaycontainlallelanaatalnalaoot
cnnatant pmporttom, tharaby indicating a emuon sou:-ca tut
than alqnaata. It tva or aura Independent luurc-an ware
rclponalble for tho influx M! than aluentl late tho lagaoa
aadthavallcllay, lIld\aeotta1at10ne0n1dn0tbOlIpOGiOl
because 0! high rate at discharge of om alQant will anally
be accompanied by tha law rata at inflow ct the othn: alaaaat
at any one than an aptaad by Acton and Hew1tt(197‘7) and naahid
and Ro!.n|mn(1O‘I9)¢

‘ma avaz-ago valaa at arqamlc carbon md the total phoaflxa
onatant at Oadlaant tron this area, axeapt at stathn-v~;= val
lunar than flu typical valuu racozvdod fran coastal taflinaat by
Baalmaypaflibfl and llnckay n ,fl,¢(19727. Kjaldahl nitrogen
content ullally Iacordad low valuaa. Fromtha praoent study it
waa abound that natariala such as coarse and contain In



Mé

coocantratioa of organic ctrboo. total phoaphonaa and Kjaldahi
nittogac and a aimilar &aarvation was mafia aiaawhata by
aarliar workcra (Aatoa anfl I-iavi1:c,il7‘h Idwa:da,i97l| llaahici

and llai-oIcn,i9'I9 and lloaoniaim 10791) . laauita obcaimd
daring ma ptaaanc atacy alac about aigaiticant oorraiatioa
bacvaaa organic carbon. total phouphorua and Kjaidahi nitzogan
with cha grain aiaa oi cha aadinaat. Pa:-cicio aiaa amcatta a
control on cha concantratioa oi total phoaphoma in ma aadiaaaa,

aiit and anaiinaiaao graina by ahcwiag an adaorption atfact oi
increasing phoaphotaa ooncaat vith daoroaainq grain aiaa. High
concentration of organic nit:-ogan waa raconlad in tho aadinollt
with ralacivaig high contact oi moo, and a significant cornla%
waa touao batman nit:-ogaa anal organic carbon aa opinac aarliar
by aaahid and l\ainaon(i979). miai and Ibaia1(1977) toanfl
significant poaitiva con-aiation (2 I 6.69) bocwaan organic
nacta: and total phoaphorna concant of aaciaam and pointao not
to choc bioganic origin of ghoaphona in tha ladinant. Ilroolza

31 11. (1971) touod that aha aadinaat containing 3-SS clay
nimrai  Ilnoaia rapidly Gran tho aoiation.

iha inportanca of raocu: poaanciafllhl for ma biological
and ohanicai pi-ooaaaaa in marina aadinanta haa baaa diacuaaad

aa:-liar by aevaral authorfllaaa lacking 3; g..1no¢ la:-nar­
IQII; Icnehchliii and llhica£ic1d,1969). Tho Eh of tho
aadinant ia cloaaly aaaociatao with tha ormnic motto: contaat
and granulaaotric lactorwarlcar, 1975, 1902 and Paaraon and

s1:an1ay,1!'79). ‘ma ciayay ladhant at nation-V oontainad aha
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marina level or organic matter with low lh valeea, vhereaa the
oaae wae reveree at station-I where aanfl proportion in the
eeiieent wee relatively high.

Atter the north-eaet eoaeoon period. the eurtaoe oarrenta
heooeenortherlyaadwiththaadveetetaeeth-weateoneooa,
relatively calm condition prevail in the Palh Bey. 'l'hie reeelte
in the oleeure oi‘ the baneoath indicating that the eyetan haa
‘lee atabilitf 01ee,lO'!8). ‘Ihe ireahvater flee ia mainly
dependent on the rainlall. Hehoe, alter the eoneooa period. the
lagoon beouaea more or a hyperealina lake. Thia condition oi
the villaieadm lagoon eight have diteet biological impact Gel
to the oeeotie atreee produced by the ieoreaeed ionic: strength,
the decreaae in the alhalinitflreeeltine true the precipitation
er carbonates) and the deoreaee in oxygen aoluhility which arieea

from the increasing salinity of the lagoon water (Pil1ai,l9S6).
copeland(l96'I) and cleddee(l9“l6) eleo obeerveo similar condition

at western Victoria. Dee to high temperature. the rate oi
evaporation ia high, and the loaa oi water through eeepage true
the floor of the lagoon to the Pall: lay aleo eigaitioantly
affect the eater level in the lagoon.

Iatrieat regeneration in the henthio area anppliee a
aiqnitieeet fraction oi the nutrient requirqeete or primary
produeere in the overlying vaterhlimon gt fl..l976| Billet, it'll
and Peteraon," 1979). lhe aeehanima tor the exchange of
dieeolved oohetituente acroea the aedinent-water intertaoe
are the eoleoelar dittuaion within the interstitial water. the
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PhY91°l1 I‘!-1'1-‘lb! 0! ledilent by our:-eat,  invartebratea
(Daviem 1974! Hueeond Q1 11-.1971; van Delbol-‘QM! Q 11-ll!” all
Rohbine 31 _fl“l9'N) and flue irreaatioo oi eediaeat by

maorobenthoewoldhaber 31 11.. 197?; Gnnhenie and than-ey,i971r
Alla: and Yinqlblfllt I-lanes! and !u1loi'(l979) and Hodaiitey
33 ,|1~i980)- Rednoifll eoofliaioe eriee vheo the oooenptioo rate
oioulyqeoieetotheouidationoiorgmionatteremoeeiathae
oi supply, and the dieeolved oayqm vhioh ia utilised in the
oxidation proooea ie derived from the aunoephere and photoeynthdl.
The major tome of anouic neepiration are oenitriiioation, euliaee
seduction om mothanoqeoeeia. Iflsm the aupply of tree oayqeo in
an eooloeed water oolenn epproaohee exheueion, the reduction oi

nitratetonitritoiethenemteouroeoioayoentottheoontioeei
oxidation of organic matter. The lira: etep in thin denitrilip
cation ie a thermodynamically ievoured one. It is eeed an an
energy eom.-oe by bacteria whim are active at low oxygen level.
Ratee oi dhnitriiication are vexy oloeely oorrelaoed in eelilent
to the eeeem of on-qenio mattefllroadbem: and olark, 196! em
Iartoni and Brenner. 1975). wade and Hattoriiifli) toeafl that
addition of nitrite eooeleretee nitrite eromotion, which
eugqeete that file reduction oi nitrate to nitrite oootura wherever
eayaea in in ehorteepply. the highly positive oorzelation
obtained (2 e >~0Jl) in thie eueiy ie in agreement with the
above timing.

mm to the lack of rate: circulation and the inoreaae in
the uptake oi onqvqen in tho sediment one to increased tnpereture
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(lladvaii and l'iaodgata,i9‘!i; llaaraoa and llaaarbarg, i970;
Iiovarth am Taai, 1979 and lulanbaim 1900), aha bott@ waaar
beeaauaa anemic Ihidu raauita in tba proiiiaration at Illllllllv
raduciaa nun:-in. al auiphaia is quanaiativaly Qua moat
inportantaiaatraaacaapaarlarthaouzidationotoaaania
latariailllaylaa Q3 Q“ 1963 and Jargaaam and I‘and\ai,i9'M).
‘Phil iaada to aha graduation at lqdroaan niphida. vlhaatiaad
(1994) raeardad aha incaaaaa a! aaiphida roughly qattiaa
doabiad tor aauh 10%: riaa in '_”m‘“O bow lava]. oi

aalphidaflfna-at/'1) nay act aa a auarea at auipha: £0: plant
amvthw:-attend Q; ;}.,1!‘79) bat hiahar aanaaatrationa baeqa
highly tactic to I-ll1Il1I('I'l'|IO&:§ ,|1,,il69). Part at aaiphifia
ia also iibaratad by aha hydroiytic daauapoaitioa at prouaiaa
in organic detritus (Jamgamaa, 1977) . Balphaaa Induction by
bactaria tflzaa piaua only in aavimmanta with nagativa
tidal-poaanfial.(P0ataa1‘a,i9l9). Throughout tha pa-ma of atidy,
tha lb vaiuaa aivaya ahenrad aaqativa valuaa thaaaby continuing
thaaaautiaaabuaol fluaiqooaaadilaati

Qaaqa in Eh baa baan attribaeod to the raflncina activity
08 aha aadinamtary auiplnr bactaria(Baz'nar,1963 and llatharan

and nmuaqa-.1950). nan and Ionauen) and Cduaa 31 Q.
(1171) and Sh amp an a unit oi aulphida production and
tha léiilatltilibliaflfliapildtfipifitlnptfidtlfikifinal
carbondiaadda w organic acida.

Darinathapariadat atagnationaiwaaarduaaoita
iaoiatioa Iran flu Pail: lay and aaaaation 0! traahwatar inflow,



anoaio condition provailad in tho iaqoooal enviromeot. In the

anosio eaviroment, Hal ea well ae total aolphide ooooeatratioa
waa oblorvod no ho in hiqhet oonoontration doe to oolphaoe
reduction. flotototrophio boooerie can oatalyle fin aolphaoa
reduotiooiruttlo and Jaonaooh, 1973 and Nomi; and Iieb1e,1916)
and it aoquimeo an organic oouroo or energy and aoiphete an a
terminal hydrogen oooepoo:(1Vanov,i96Iv Deane:-,19‘I3 and Run

and Be11a,i9‘I4)¢ The reduction on also own: no dark roaotion
in purple sulphur baotoria(Goae:den,1!61). In tho rnineralizing
oi organic carbon during oulphete reduction, 2 ooh oi organic
carbon! are mlidiaod to carbon dioxide for ovary mole oi
dulphote :oduood(Riohezdo.19d5 md Jo:qenoen,197‘7). About titty
to ninety poroout oi the mineralieotion of total organic matter
was observed to be through the sulphur oyoleldorgemen and
Fonohe1,1974l and Jorgenten,1977) . The carbondiomido prohoed

during em reaction would reduce the pa oi wear. Meohanogluelio
in a major mechanism in the anaerobic enviromeatifitreyot and
'l'iedje,19?I) by which carbon end electrons loavo tho eadinont
(Rodd and Hni1oon,i9'Io) by flue zomotion of oozboodiomide or

Ivy the tomeutatioa of organic maooor, oapooially oarbohydretoo
(Denaet,i97S). Methane dittuoeo inoo the moo: oolmn and it the
oritioal %ntration to: the babble tomatioa is reached
(liotmiidi); by ebuniuon. it in ion so the eouynee at the
air-water inooriaoa. nothano production in considered tho
rate-Uniting ooep in carbon notabo1in(l-illllomifldd and
roezioa and Hat-.tiagh,1969). DIVOIUQBI) ongooaood firm hil
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work cm on mathano oziéiaing aqant was nxpnaa. nu’:-0, tho
ox-qanicoatbonoontaatottholodisuantdaoiinadaathaayatn
beouaa more anmric and than imlyiog aulphato zaduotioa or
mothanogaaooil» Bcdilaaat zoloaaa phoaphnta firm phoaphota Ina
aunteztstiriim and woma1a.1o'r!). -neutuso) oonaidotad that
daaozptioo would ocoar ulna: may art:-no ooaditiona oi
dopiotioa and also poaaibly in ooaditiona when hyrlroqaa aaiphido

in pralcnflflfltroy Q _|1..uas; u n g..1o1:. xu¢1,1o‘m
Qravtord Q 31"”?! and Iron and lunar, 1900). lath: ayatq
maintain! the phosphate ooaoaatration of watat by appropriatn

desorption and adsorption raaotiool. (lain Q 51.6903)
auqqoated that tho low proportion ofi aoiabia roaotiva phoaphata
wu zoiatad to tho abandanoa oi datritio or dooompoling orqanio
unatariah Hits.-oqoo limitation ia a troqaant oooditioa in ooaatai
1aqoona(5@ and Baco-ini,i97ll and Cain Q Q4901), doc to tha
iacmplata oxidation of ozyanio natto: and bacterial
nitrification in shallow watorflvaliola am! 'i‘oa1,1!79)­

loqmflor and Rialainto(19'Il) fiolnnd that thi pl‘! in oxidised

autfaoa aadinanta may vary botvan 1.! and 8.3 and in radoood
aodinaota botwaon 6.! and 7.5. The pi! vain in tha aaourio
aodinont was raoozdod to raala firm 6.0 to 8.‘S('1‘oa1 and lauuiahar,

am; Cohan 5 _g..a0'm I-Ianaan 5 g..a'm up» gg _|;..19'n
aafl :1-uagaia 33 _|l.;9l0L-lava: and 0o1ban(i9'!6) have diaoauad
that tha daoaition oi marina organic matter oaaatial 17
iaadl to tho libaratioa of nitric: acid. Cohan Q3 51¢ (1977)
capiainad that the docroaao of pf! is probably caused by the



£35?

fermentation pzoeansna of highly active hetemtraphic
bacterial conumitiol. The sulphur Qxidltitm at photauynthotic
sulphur bacteria and cyannblctcria may turthcr ufinnel the
dacruua cc plflcomn 33 Q..191i). In tho pi-nan: may. tho
pa wan caqarativaiy lea Qutinq tho maxi: conditions mid!
it in aqnnnut with the above finding» Xaplan Q {L-(IQ?!)
found that mania was produced mafia: anemic canditionl.
nitrate coneuntrltion wan low whm mania cmlcentrntlafl val

hiqhmrnrtord Q 51-A979 ax! Calleadcr and HImond,1982). At
Pilluinldn laqoomhighly roduced condition lead ta the
reduction 0! nitrate to anionic and hence the %nia
concentration wan ccunparativoly highar when compared to that
of tbs nitrate.

Primary productivity ate was comparatively high firing
Ienloon priod, and this in roflactod in fin population density
02 bnathic invortabratol. During porioeh of Qtnqnltion, tho
regeneration of unonia and pin:-phat: at the bonthic tom an
cuppa:-t neatly hail of the roqairunontn for groan primary
produ¢ti0n(Bi110n,i9?lp Bison, 1981 and Cailcnder and Hlnmond,

1902). Plnnphonl in can of thc lost important nutrients for
thl phytnplullton qtovth(Q\10¢ 1934: llutchinuon,19521Goope:',

1980 all Riioy and Chatter. 1971) . Phonphatc conenntrntioa bola!

0.1/19-an boeunna 1 limiting factor in pnywplumwa growth
Mrawiozd Q 11.4979 and I-an and Pid:.19B1). But the aininm
phonphato rcquircnontl for phytoplankton growth vary mudu and
the sustains! low Innis of pmmm may limit the grcvth 0!
phytop1nIfl:ton(B1\n, 1966; Thoma an! Dodson, 1960; Goran: nu!
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Bevin. am and Tilnan and rilhn.ie1s). me qmwtn or marine
nhrtoplannan in often limited up the availability or
dieeolvec inorganic nitrogen ('1‘hcnee,l970Q,y end Ryther and
Dnnlton, 1.971), It wee obeerveo that during antler; the rate
or prinery production wee artectad doe a the low concentration
or notriantl in water.

Ietpriaarypromcticnhevabeanccectoeetinatethe
enmort or energy or organic carbon tron me ancacic ecoeyetn
('1‘ee1,l962; anc Day Q 31., 1973). In the oxidising anvircment
in which all metabolic: in aerobic, energy flow will be
proportional to and in largely mediated by organic carbon
cycllflqv Iterting Iron plant biomeaa in~»-primary production.
But in an coocyetec where uetmoliem in mainly anaerobic,
carbon cycling will not be ptflpottlfllll to energy flow am a
carbon budget will give an incocquate interpretation or energy

flow. The energy available per unit or organic carbon reepired
in nnch leee under anemic (0 Ind’ lot igo) man omer oxio
conditionlfll KJ for 11¢). The  of aulphnr
phototrophic bacteria and their distribution in relation to
hydrogen sulphide concentration and light intone itiee caring
the pericon or ataqnation hes been well oocnentedfltnenetsov,
1989: Kcncretiera, 1965: Truper B6 GIllflVOIO¢19$B and ‘rekahalhi

I116 Iohinura,l9'!0). 0vei'back(l9'M) pointed not the role oi
photevtrophic sulphur bacteria in primary production; \fl\1¢!\ in
cane Iertlaictic lakaa may reach 25! If the total annual
production. nu:-inc phaaee or low rate or productivity the

4L
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oontrillution or phototrophio aulphar baotaria to tho daily
production nay ha aa high aa Qlfliwohn Q3 ,fl..l9"I7). Mitohall
(191!) ohaarvad that tho phytoplankton promotion did not
oohtrihtta to tha rapid daoliaa in tho Iholrhlta oration
from tho water and pradiotod that atfaot to tho pooaihlo
oaloiu oarhonata praoipitatiom thorohy roaulting in ooooarraat
loaaaa in phoaphataflhphar, "SI; Goltarnan, 196‘! and Oraaki anfl
Wotaa1,l912). It ia wall Imam that aaaiailatioo rmhar in
attaotafi by varioaa raotora Iaoh aa tanparatura, mtrianta an!
apeoiaa oapoaitionflpplay, 1912) . Solahla raootiva phoaphata
ia alaoat daplotod in tha Caatral naain waters with levala

:

arounfl S )5-P0‘-P/l a laval ooaaidorad to ha ‘limiting lanai"
by liauologirtl (Gaohtar 11 Q1“ 1974). Limitation of
phytoplankton prohctivity by tho uinor nutrients auoh an iron,
maaganaaa, magnaaiua, athylaao dianina tatraaoetio acid,

aobueummlpaam intha laqoonoannotborulafl out
(0'lrain 3} 3.4915) .

All tho ahova tindinga indicate that the maohaniua
controlling nutriaat limitation ml primary production in
shallow lahea ara not constant, and can vary Irma your to yaar
and alao within tha yaar. Irma the raaulta or tho praaaat
ataoy‘ it woulfl appaar that primarily hiw tomparatura, low
watar laral and hyparaalinity and aaooadarily anoaio oondition
and low nutrient lavola may be tho major factors altootinq tho
primary production rate in qonaral and not primary production
in partioular in tha Pillaiaadaa lagoon.
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Cluaorvation on the diatzihution patoam of banthio
naorotaana indicate: that they van praoant in tho lagoon
Goring tho nonaoon aaaaon and whan the aalinity oi aha ubiaat
IIUII val 4550. Eduardo! 1978) raoordad 31%“ app. an
lIPh1D¢4lintho¢ainanaroloqooo. I-laalaonoaodtnazintha
lagoon tho mono! which dry out for oxtondad periods had lonalt
hionaaa or honthio intaona anfl  only polyohaataa in
auoh Pmi I-Ia also opined that tho largo amragationa oi tho
daad ohallo of tho Biol In nine nan boon oarriod by tho
vato: uovaant. In tho Pillalnadaa lagoon, a morn or laaa
similar banthio intaunal oouipooition wan oounvad. Tho logical
explanation tor tho ooouronoa oi tho anonnona quantitiao oi
“I6 W111 wflsnmmnmmm-am»-M to the
tloodinq tron tho Pall: lay during oyolonio monsoon.

l!dwards(l9'I0) oblowod thnt tho maorofauna oat doplohd

in a Maxiom ooaatal 18°“ Hiring high salinity rooina vhan
oaduotion in water laval waa aoordad. Jones 33 ,fl.(l91l)
raportofl on the bonthio maomtanna in a paronnial hyparaalina
lagoon along fiouli Arabia ant! atatad that tannal divaroity was
leaa at a aolinity of 300%. However, Idwarda(l9'7O) uhila
diaouaainq mo tonal oharaotoriotioo oi aaoh parannial
lagoon: atatod that tho roaulta obtainad nun Iuoh lagoons nay
not hold good to: other typaa of opon lagoon or tor lagoon
which twain cloned for moot part ot tho yaar. I-11“ 33 Q.
0975) raportafl that tna benonio lanna was abaant in hypo:-aalina
lama. nolntlflol obaarvad that tho ooounanoa oi apaoiao is
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not eoaeteat M:-lag dlttereat yeere in tmpleel merlae leqoeae.
rlneehtli) recorded Inphlpde enfl chlroaalde at lee
eeltnltlefl 4 tile).

At Plllehedn linen; tremble neemteme wee eaeree
when the eellalty reached evelee 0! flilobywlalell the the
leqoon wee at eff tree the eee and eubeequently the ween:
level receded end enmtlc zondltlon panelled in the lagoon.
In the tint year, the benthlc meemtmm wee rep:-eeentefi by
blvelve epete end aging“ I)” but in tile fellawlng yeet the
tunnel diverelty no relatively M-eh. w1111eu(19a1) end rims
(1903) oplaefi that the lav alzlae eaadltiea may eleo be e teeter

tar high temel dive:-city. ‘rho result: obtained in the
neetufeullel dlverelty in flue second year eqree with their
euqqesuane.

The dleeiailerley in the distribution pattern at benthla
eacroteune observed in the m were indicate thet»dnr1nq the
first yeer they can be included nah: "below-1111.0 £e:ee"(l:lv1ag
la eellaltlee 10-669(0) end in the eeeond year la e wide range el
eellnlty tree freehweter he 4 609%. Inch dlffemneee ll! the
pettern of distribution ln the different yeete due to the
chenqee la the climatic conditions 1e e canon feature lo:
hypereellae ecoaylte|\\e(W1l11en,1981§; Gala £1 fl.,l98l)¢ An
lnveree reletlonahlp between eellnlty and beathie biemaee em
diversity wee reported eerlleflneweoa end l4oore,l1944y 0013,1968

Pauly, U75) Geddee, 19161 Geddee Q 31.. 1981: Wllllne, 1981).



leyly.(1970) attributed the ebeenoe of nemeide to the drought
condition Ollfl M-eh eelinifi in Auetreliea eeliae lehee.

willil\\(1972) daeexved thet the heathio eeo:o£&ael lpeeiee
divereity wee reletively low in eelt lehee. However, debeklzet
end 6eddee(i980) treood the oooureaoe oi eight benthio epeoiee
et eelinitioe in emoeee oi 10011: m eteted thet the it ot
epeoioe that on euzvive doee deoreeee ee ezelinity iaomeeeee.

Ileoeat emdiee heve ehoun the ieportmoe of sulyhete
reduction in the eetebolien ot beathio oinitiee, end that the
heleooe between oxygen end eulphide ie en iaporteat feotor in
the dietribution oi! henthio oroeniene (reamael, 1969: Jorqeneea end
I'enohel,1974I Jorqeneea,l911 end lledwoll end abree,l978). The

umber ot epooiee, ehendeooe, hiaeeee end oonpoeitioo oi beathio

meoroteene eee found to ohenqe ebmptly et 2 mg 0,/l oxygen
oonoeat:etion(Roeenbe:e,1980). Ieereon end 8teoley(1979)
obeerved that the deoroeee in the Ih velooe wee eaeooieted with

the tepid decline in heuthio eeorofetnel popoletiom It Infill‘!­
thorefomu tint in the Pilleiledln legoon divereity of benthio
meozoteune ie dependent on the eelinity variation,
ehendeaoe of epeoiee in limited by the hypernelinflm "W119
condition end hiqh filllflflrliifliio

In order to eweloete the fertility of the eedinent in the
vertioel profile, bimonthly oolleetioo end eneiyeie of ooze
eenplee wore mdertehen during the period of Md!» TM
oonoentretioa oi oz-qeaio oentoo in the ooxe nmplee Ihoved I

deoroeeing tread with depth. Cneeenlifli) expleined the
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citiaranca in cha concancration ct aha aaua in cha appar layara
aa ha to cha input oi organic carbon tram the oorflaca. Xulal
and Ih£al(1977) racordac aigniiicano concantraoion of organic
nattar and total phonphornl in one upper layer of tho aoflilcnt

and chair dacraaaa in tha caapar layara. Rcaan£alc(l979§) mu
a llight changa in tha organic carbon contact with “rib; but
organic nicrogan waa obaarvac to dacraaoa significantly. Ila
also invaatigaoac tho ratio batwaan organic oarba and organic
niorogan and inlicatad cha prolanancial utilization or organic
nicrogan relativa to organic carbon during early diaganaaia.
clarka(l9o'!) cbcarvad cha dacraaaa in tho ocncanoration at

organic nitrcgan with dapth. ri1lai(l956) raccrcac ralaoivaly
rich nocriant concancration in aha nppar layara ct cha aacinant
in oha Pillainadn lagoon and corralatad thin phanuana with
tha pariodic dapoait or organic nattar brought into tho lagoon
during imndazion, Conparativaly high concantration cl organic
carbon, total phoaphoru anc ltjaloahl niu-ogan rooordac in cha
appar layara oi cha aadinant in cha lagoon in in ooniinaity with
tho findings of aarliar worlnara.

It haa hon raporoad aarliar that in shallow watora,
accplfizton pcpulationa ara cpibanthlc or dmorlal in natura
Boring tha day timflhary, 1960: Alldrcdgc and King,lI7'h Baaaoto,
arm rqm»1uu=.19ao and Jonaa 5 g.,19'm. Joann u 11- £1918)
racordad nyaida, cunacaana anc oatracodo at a Bmdi Arabian

hyperaalina lagoon and band on tha low ooncancraoion of
ct aooplankton in unit volma opinod that aacondary production
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rota la tho azoa lavootlqatod wao low. fiooopodo doolnatod tho
Iwolonktoo lllhloo oxoalnod by thoo. Cooohomolll and rortarl

(1982) toond that 955 or tho oooplonktoo aaaploo oollootoo an
tha Valll oi fiiaaodalo oonolotod of oooopodo, tlotlonldo,
rotltaoo. polyohaoto larvao and hlvalvo larvoo. clnopodo
nwvllh llrvoo 01' oaotmoodo, dooopofim aooldlano and oogo of
lnvortohratoo and vortahratoo vozo  la olainol unbou­
Pouly(l9?5) rooozdod oopopoflo, oylldm IIPN-DII¢l¢ loooodo all

dooapoda hon a coastal oallno lagoon la volt Africa. In tho
Plllaloadlo lagoon, attor tho oojor ralatall, tho growth of
population oi oopopodo, ohlofly wing opp. woo molatlvoly
rapid tlll Hatch, 1984 and thol: ooaoontratlon la tho onploo
firm tho lagoon vao oovoral taboo hlohor than that oooorvod la
llovoohor mt‘! Dooonahoz, l983. Thlo zolatloaohlp botwaoa ralolall

and  of tho opoolol of flgfl I1).
hao boon roportod inn other tropical and oubtroplcal hayo
(floofillnloop 1958) lloovo, 1964; Grlhfloy 1916; Your-i§b1Ilth,l9'l6

and 1980). ‘rho romotloo in oallnlty and tho hoovy rainfall
appoaro to triqqor tho ooourronoo and ahundonoo of olodooorano,

olrropado nawmlll and docapod larvoo in tho lagoon. Io tho
prooont otofly, tho pattora oi dlotrlhotlon oi oallolty in tho
lagoon wao almost olollar to that in tho Pall: Bay till Dooflor
and thlo may be tho reason tor tho ooourronoo oi marina toms
oudi ao ooolontoratoo, olodooerano,.¢a1yoldI¢ M%¢!flP°4l¢

ptoropodo, oohloplontooo larvao and appontlloulorlano lo tho
onplao oollootod tron: tho lagoon during this period.
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an-liar abaarvaaiona on aha aooplanktoa diaatflmaion in aha
ma:-by Palkulay and Bali’ otnannaa also ia in agnqaaa with
aha praaant findinqflrraaafi, 854, H6! and Karaha,l960). ‘Iha
paaaaaoa oi inaaot lanaa in aha aaoplanktoa oollaoaiona in
HII¢h“ a

(baa:-ration on aha dial variation oi hydrological
paranatara indioaoa that diaaolvad ulna: no mu.-ienta ahouad
aiaema variation Qnring day and mm um. Diurnal
tluouation in aha salinity valaaa in aha lagoon aaa dapandana
upon Am fzaahwater and seawater in flow. Pml!'(ia75)¢
uwuauova). Hanan Q 3.1419101 and Kampala 33 11.0900)
raoozéafl lama omoantratioa oi diaaolvad ueygan in aha
aftarnoouandminianaa inthaaotninainaiaila: laqooaal
onvizoanant. I-lanaan 33 5111978) animus diurnal variation
of diaaolvad oaygan to aha rata oi plntoayathoail in an day
ciao and the hate:-on-ophia prooauaa in aha dam hours. Ia
aha rillaiaafln lagoon diaaolved mqgan aonoaatration waa
minimaa whaa anemic ooodiaiona pravailam

Lozanaafllaol) obaarvafl pariodicity in um oaaboa

assimilation by phycopzqnmn an ha maoozdad high nu oi
primary profluotion at 1200 h at Long Inland, New Yotk. Aa aha
aynthaaia anfl daau-notion oi pipaat, and alao oollalla:
proaain aaaentially involva aha utilization and tranaiomatioa
oi nitroqaa and phosphorus, aha ohangaa in tho oonoanaraaion
of inomqanio niu-ogan and phoaphorua in aha waaat aollm
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would refleut an the proeeee at eyntheeie. llev eunbefleeo)
reverted dlurnel phaephete pulee with hlqh velnee meeorden tn
the morn!-In end low value Ln the ettez-neon. He poetuleted
thetthephoephetelereleeeenznleree qnentitzoehythe
phytoplankton durlnq the nlqht end reebeorhed Gnrlne the My
em. xeuavmmasg) can cm any the cells deficient an
phoephomeunule tekeupphoephetetnthederkhuure. Ippley
33 Q. (1972) 1-worded die:-nel variation tn the phoaphete upteke
to be mum between zaoo end 2400 mt end nexflnn during the
dey zine. sauna at Q.(19s4), Ketee end amu(19e'n, tppzey
end Coetlworth(1968) npptq 3; 5141910), Peekerd Q _|1,.(19'm.
Malone 33 Q. (1975) end Men Ieeen(1978) ebeetved that the
nentnel npteleo of mania and nitrete by photneynthetic oreenibl
wee eentereneroundnoonenflthenlnlnelnptelneveetounltohe
erounfi l1@1Ql\Qe Dinrnel vettetton in nitrete uptelne rete hee
been teen‘! in both nitrete-poor enfl nit:-ete rid! wetere (Helene

13 _fl.,*1!7$). Iltrete eeetniletlon In qreen plente lnvolvee the
reenetton of nltrete to nitrite tailored by phetceynthette
reduetlan 0! uuza to emonte (aq en! Heeleemzeu). nmeey
tlptelte retel £08 n1t:ete,.unen1e ell! Bree-ll were ell higher
in neturel light then in de:knese(ne¢erthy,1973)¢ inept in
the neenlmfie oi vertetlon, three wee not Inch difference en
the diunel venetian et the dleeolved tween and nutrient!
eheerved in the Pllleheeden legoon during the period of eta!!­

‘me cneatel veqetetlon ereenfl Pilleineflll leqoon eamihltell
e pettem of! dietzihutlon eon-eepondinq to that described by



Io\\¢hoy(l95‘7) lo: onoloaad laqoono. Paulfllflii rooordad
figggflg in a volt Atrioan ooaatal lagoon. Iowa:-do(l978) notad
""°fll1 91°04"-HI 0! 311%; optand otho: coastal vagatation
alonothoahoraot aflaaioanooaatal lagoon. Atlorai annoy
oonduotad along tho poriphoral rooion of tho Pillainadoa Lagoon
during tho praaont atudy indicato that tho daainmt voqotation
val owoou6¢!flil2@2t&iailf@11=-4b!§mml.».

In order to faoilitato wmpariaon of the fluctuation in
tho hydrohiolooioal and oodinontolooioal oharaotoritioa oi tho
Pillailaadla It with tho adjaoont Pall: lay A1-oo, roqular
oboorvationa on those parnotora worn oonfluotod at a noa:
ahoro atation in tho Polk 3I7(Pl.l-4; riga.O-I to 9-4: 10-l and
l0-4 and l2-5 to 12¢?!» ‘rho salinity variation ohaorvod at tho
atation in the Pall: Bay in tho pooaont atudy oloooly rooanablad
tho pattorn elooorihao by Jayarananilifl) £1-no tho ano ataa.
I-lo attrihotad tho variation in salinity to tho two nonaoon
drivon mrront ayatona and tho olinato oi that oona. In tho
pzooont otuq, tho low valoao 0! aalinity oboorvod in tho
oaoond yoaz, inflioato that tho rainfall aaarta advorao
iniluonoa on tho aalinity of tho ooaatal waton. Tho oharp
inomoaao rooozoodinthooonoantrationotphoaphatainthovalk
nay iunooiatoly following oinila: pool: in valoo oi tho aaao in
tho lagoon ouqgoota that tho iraahwator inflow night havo
cont:-ihutofl to this inomoaoo. ma poaitivo Eh valuaa ohtainofl
durino tho ptononooon pa:-iod indioato tho oucio naturo of tho
aadinont during thia poriod. Baa to tho lanqthy north-oaat
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noaloon, tho P01! lay wan rough nan nth:-é thl January, mum
mauled in mam conditions. ‘mu air. in addition to tho
loading of mtrlnnu by the txuhwntor tailor, ho the mason for
negative radon: potomtafllh) maordod in the peltnuuoon period.
The nutrient content of lodlnmt was ralutivuly low and thin val
rofloctofl in than low abundance and diversity at iambic
macrofama at the nation situated in the Pall: B07.
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Chapter-1
IIIRODUCTIOI



Tm ihoflolynthetio production oi new orqmlo matter by
the plankton otanity in a tandaenaal process of aqaatio
eooeyltq whidi mono:-ea mar trophio lewale and ultimately
theyieldharnaetedbyau. lleaearaentoftherateoi
production or new omanio natter ie aheretore of praotieel
oonoern ea well an beeio eoimtitio intereet as a rundeaental
property of the riohaeae of aquatic eooeyetqm

Generally, ooaetal leqoone and aetuariee have high rate
of prinazy production ae there are alwaye nutrlent input through
the treehwaaer eonroee tron the eurroondinq lend naeeee.
However. euae ooeetal leqoone. looeoed in the deeera ooeeae or
eendy lend neeeee rill be leee productive mainly he to hlqh
temperature, low rainfall ‘end inlignitioant input of nutriente
tron the surrounding eoaroee. Ae evidenced by the raeulta or
eoudiee on the ecology and productivity, Pillaimaden Lagoon

ialle in tho latter category.

The noet widely aeed method o! etudyinq nutrient limitation
in aquatic environeente hae been the nutrient enriolnent
experiment, in which nutrient: are supplied to a teat algal
epeoiee growing in filtered water or to the natural phyto­
plankton and reeponeee are neaeured ee increeeee in production
or bimaee or ea ahanqee in oellalar ohareoteristioe. lleoent
etudiee of this nature nay be grouped inoo tour catoqorlee.
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“c uauqa (cmanm. um , cnrinlnlnt at mmzmm or mm
cultuuilarlw Q g1.,1913). oarldnnat uqnthauta in lama
jn_|1,fl polyothyltm cuclclurefl 861010320 and summer, 1911) and
oaparhontal enrichment at whole lake ooooyotun|(8chLnd1nr.1971).
Int, noaaoyntattunptodanaautalnod uuaytonlatdatntlu
:01: pllyid by artlflttnl tortiliution 1» aqntu ptoduQtlv£i15

This cnridnont investigation was undortlkqu in
P1111-1R8QIIl Lagoon with the lntlntlon to lacuna primary
prometian 1001 but not to dnnqu the trophzc reluttonlhlpc.
Thus it wu oonoidorod lnportmt mt to ndfl oxeanivo
qumtlttu at nutrients. than the malts at laboratory
camorinontn on the attests at nutrient annulment on the primary
prcductioa an extrapolatd to £1014 condition» fin
prediction! cl flu experiments an seldom flultllld, became
tho hohavlnlr 0! 0 species in a nut wotk ot automating
vatilblnl ll nature ll qflltt diltozcnt tun ltl DQ111716!!! Illlt
eoatmllnd eonditzloal. Hana. it val round noausary to
cxncuto1gg1§ an all ‘gum caparinoatn.
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LllLL£M
ltrltlenfl Q1 11- (1969), sling polyethylene tense.

etedledtlheluvtilenfleunpoeltloaetphytoplellttoacrupeet
lav eoaneatretloun En!" as Q. (1911). an the nupunn
mlltitel 6! the phytnpllnkteri, ltlldlld their qtdvth end
euepoettlon by eupplytaq nitrate, mania er area ee the
nitrogen IMIBIQ Glooldilnkn mi 081111971) enridued the

eoeetel when 0! North Peeilla by mdlng nitruqendvlsolpixoree
end lroaet eppauuneeely wteethelugheetooaoentreetone tube
expeceedtntlntereeendthereepcneeweeneeeuredeetlae
eeeinnetion nnbere celcnleted 21-an dalaruphyll 3 date. ‘me
eédlttea e! phosphorus end nttraqen to e sell upzoduatlve
cenedten Bhleld Luke eve: e pltlbfl ot seventeen: mete ceueell
several told lllcreaae in the pluytoplmkton standing crop end e
chenqe in the dominant apeclee from Chrysophyaeee to

¢h1orophyte¢(seh1:m1u-.1971). ntcimen end um-amvzr
investigated lune of the eflecte of artificial fertilisation ell
the enclosed plankton pepeletloae in nu-inn lake, Britten
coluluble. He used three ditterent nutrients to detemine
whether the pattern wee dependent an the type of fertiliser!»
O'Bre1n end dellq'e11ee(19'12) enriched eight I111 pond! meta]
Into! iertilteerl end studied their ettecte on we eoeplenktea
epeeiee me to eleveeed pa, venom 33 3},-(1972) need
excrete}. Qerulieere to eazldn e lane volume at water belly
1aehe0:eet¢ent:e1!-elceendeoncludedthettlseefittloaei
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mtrloatnnalaubutuntalanllonl tnozouuthopmlnuy
ptomcttvlty without lubltantlally dainty in anhn cl to
laoldninutflnprlnxylwolotprudvntton. Pena-oggflu
(1973) cu-rid at mutant um-lament upon-hunts in the lulu:
otulaatnutauadfllngenulaqphonphonl. Mtnqnlindeuboa
la 326-nunpluticbapaobnoznthndqcl rupcnulnfln
cum. axeuahnnlo and nvuuont Iona! dunno in the IIOCIII
aanpolltlnaoiplytopllllktuadll Mintldhtlfin flllldlttul
0! nttcoqnuandphoophonl, 010000:-iaadlnatun. and
human inlumonelalqao. alcaqvlthdtttu-man tanpocla
oanpuutlon. annex» 3; _|1.(19?I)!on111nd n nun cmauu
lib which hid Iittnllly lav eaaalnrltloal at dtnoolvul
laorqlatc canton. ‘rho addition 0! pholphltn and nltnic for
lnryuntnanuadaaunllnpuuocplnonphormaadaatropa
about the thin Phyiwplanlnou atmdillq Qmp lmouod unrulypnooatin
nah:-11 lakauoithoanavuomploculbycmlurwhytn al
¢YlNl9\Y¢lo ‘fhmpaua am! fla11ton(19'l3) nouuud in
utnzuuon 0! maroon by hahuouaphlc urn-uremia: Ln 0
can Cnnndl-In mu nrtulally enriched um» s.Ma<=/Iq-I/1 an
Itttlfillq Vim! all! V!1101l(1!'l3) and ditto!‘-IIIO oonoantnuam
0! I0l1—p’MIplnillafl%n1Qd\10:1d0£lt!\nV$ncy\z6
louadaaafinuvalthonnultnolnnrtdnnnucnclmloroplnyllg.
plpnnt ratio Q6 apnea: composition or plsyuoptanlntom

Miriam and 4IC"WI11u(19‘N) tnvatlqaud tin
allow: cl dlilnnat levels at nutrtnnu hut, la the ton 0!
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three high qnelity eqrieulturel lettlliee:-e eenh en cumin:
nitrete, triple euperphoephete end meriete at poteeh, on the
inereenie nit:-unen end zeective phoephome noneentretione,

chlorophyll 3, primes.-y predneticn end eoeplenhtcn deneitiee in
tontrolled ten-tilieetion etady in eight ezmerileentel ponds in

the waited stetee so: two yeere. Bcheleke 3; fl.(l974)
conducted nutrient enridnent enerinent with different levele
at pheepholea end nitrogen et I-eke Michiqm. Mttiente were
neinteined et theee levele w edditiane et 2 or 3-dq imzervele.
Reeulte indicated that the responsee were due to the ettente el
photphnne end not of nitrogen.

lien£eng(l9'!S) experimented an the eteedy etete oi
nitrete-Quinn eeeiniletion by phytqrlenktere et weinenelo,
heweii. Gerhart end I-i1tene(l97S) need pelyethylene ennloenree
0! i100-litmee nepecity £0: Que enridnent enwerinente to
deteneine the nutrient linitetion in the New Henpehite lice­
ln ell the enerinente, nitrnqen end phoephome never teiled te
etinulete phytoplenhton qa.-cllth when supplied tnqether, eltholeh

neither wee effective when edded eldllm Weqlenehe 31 Q. (1915)

etudied the ettect of ninarel fertilize:-e each ee poteeeim
eelt end Ieeuniun nit:-ete in ten: Polish lekee of verinue
ttophic types end round en increeee in the unto: end tecendity
oi eooplenhton, incteeee in the hiueeee at henthic tune end
the chenqee in the epouiee auepoeition of henthcn

an-ewe: end 6olben(l916) &ee:ved the elkelinity chengee

qenoreted by the phytoplankton grmrtja in the culture unedite­
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val-lancar(l976) lnvaatlqated ma gmvth rataa at thraa
phytoplankton an a inaction at uraa by aarldxlag Goa watar

wlth was-ylng aonuantratloaam to 50):;-at I/l) Q: uaa,
Ilafiarthy ll lb (1971) vonzad on tha prataranea at
phytoplaattonmthanltroqamaa natrlantaadluauandobaanaa
that hlqh valaaa at phytoplankton mutant ahovad pratananea
primarily tor 3oal\aa and aacoadarlly for araa-I ova: altrata
and altrlta. PIIIOII Q Q3917); aaluq law laval lantrlaat
can-lctnant ‘=08 has ancloaad wata: ulna lndlcatal aa lneraaaal
praductlon wlth mtzlaata hat a elactaaaa la tha tranaiar oi
attlalaney batwaaa primary produeara and ctanophora production
la Canda­

I-alraaaaar £3 ll. (1970) tartlllaad tha Grant Gantral laha
ualaq sauna:-clal qrada Quanta alt:-ata and ammonium phoaphata
tartlllaara to atudy the annual primary productlan, naaa
chlorophyll Q, naan aoeplanctan hlcnaaa, aaan liar 0!
aooplanhtoa apeclaa and the lnetaana la tha atcul: alaa of aflalt
auakaya aalnon. Epplayg; _fl.(l979) atadlad tho mla at

V

aamoalu la the qmvth at phytqslauictoa la aoatham callterula
eoaatal watatn Loan and Pldfllyal)  thtaa Canadlan
lahaa to and! tho photcayathatlc maponaa at phytoplarlzton and
lanai that the law lavala at soluble xaaetlva phoaphata at 0.6

)1?/l all! the rapid phosphate ta-nova: tllaaa 0! M2 all Id
nlmtaa van avldanca that phosphate was la lhort amply»
Pal-aona gg Q. (1981) {mud that the hater.-otrwhlc production
by hactarla in the qluooaa-anrldsanl wata: column dapreaaad

photoayathatlc pmduntlon by alqaa and thla afloat val ballavad
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tohavobaoncmoadllyhatozotrophio growth, which ompotowith
the ntotrophio oroaniomo tor a ihaitod mpply of nitrata.
walker an! O'Dom\o11(1901) onridood tho ooa water in clovalanfi

lay using potaolitn nitrato, oodiuu dihydmogan phoaphaoo and
Ira: tthyloao diniaa oatraaoatio acid individually aa wail aa
in cmbinotiono and showed that only addition of nittoqan
atinulatod phytoplankton growth, a1fl\oo¢1 addition of aitroqaa
plus phoophomo qava maximum growth of ph!tOp1UIktQl‘Io

Udoyavama 31 Q. (1963) conducted oariohalult aaparinaata
no inq auparphoaphoto in lioh panda atiuaoad at filo aaotazn aida
of tho Piliainadla Lagoon and atodiad tho roaultmt hydrological
taotoxa and primary production.

Iaobapraaaatotooy, ioordortooahanoaohoorqaoio
production or one Piliainaflla Lagoon, oonaaroial. MP1!
lottilinar no mood. To raduoo tho mtotrophio promotion
6-qlooooo wan noon! in ombinat-ion with lam! to:-eiiiaar. "III.
mpazphoaphaoa, potash and ozqanio ammo van also axpozinonhd
vita dittarant oonoaawtratiou and combinations. Tho axporhanta
vamooondoooadinthnaaata, otwhiohtwoaatoworaoatha
polythana field oacloaatao and oaa not in tho laboratory tank»
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than polyauhylam eoatrollad lapothcntll nmloau-utcui

worn coast:-ucud ha: the royals: lflpling station-1):! (hemo­
torth ho be nuattoacd in the tut u Enclosures-I1, I2 and D37
and mother than nu mu: satiohvbl at diurnal angling
ltatlonflhoncafiorth to be nontlonod in the boat ll mcloluml-O1
ca and C2I)(P1.4-lb mom the three Gill, our cm was and an
aoatrol-» Bad: CIR val 2.5 n squat: mt! 1.50 u high, with flan
bun lot It 0-5 I 60» lnlido the udinant at the lumen. Bight
pallyza polo! win flxod along the parlphory at the 2.5 I
aquaro area at 1.25 n Alanna. Black polyotluylllm lhoctl,
nlnufaetuzd Q the Union Guam. 0! India, ma wound usual!
the plllyll pain to prevent dnaqa to tho polycthylnm
cnalouuro. the 4 an broad chat was foldhd to halt and ironed

and plutond at 10 an length. This polyethylene black chat
van matted Izuurl the palnyra poles. $1:to0n 1&0" 0! 2
Kg accent stoma wan luupt in bot-anon the polyethylene chat
told: at thn rate of two atone! between the palmyra poles and
the lhaet enclosure: were tudzod in the sodium to I depth cl
0.5 Q. Above the water level hflae nicks ma and to keep
the polyathyleho cheats upright.

Iowan each experiment, the polyethylene sheets were
unwed and nnadad using plate: sq». Bangui polynthylcno



Plato 4-1 antral 10! Ina:-banal lacuna:It llti-¢.

Plato 4-3 jg gun %u:in0ul=l1 tnlll.
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shoot: an upload by now ones. Roooaouootioa of eho cu
I'llfl6flIpl‘16l‘fi01tl‘lObQq1Bl\1flOfelfll'lIXpQl'1I$O¢

ll 11-Sm ii
rive mm gum =lalo('rm1:o-Al, A2, A3, A4 mi as) ol 1 -P

onooity wore mod. ‘rhea tanks won kopt at the iiold
laboratory and won tillod with lagoon wato:(Pl.4~2).

ill!-mm‘
Cxomial qrodo lo:-tilian ouch an 17:11:17-min:-cuplou.

Una, Buporphoophato, Potash and Organic nixturo ado by 'ltO'l'I-ml!‘
rorhililor Cmnny, Indra vote and tor 010 flmerlnonm In
mam». ohmiool torti liars 111:. sodium photphlto and
potuaiun nitrnto worn also and in tho oxporinmtl. To oontrol
the mtotrophio production, 6-glucose was and in canbinatioa
with tho tottiliaotl in oono oaporinont-0.'

Bring 17017017-Nzvsl-Cuplou and d-qluoou thin ucpotinont

was oooductoé-Q Instood of lining tho fertiliser at a atatdu
o Implo method to ma tho zu-£111»: in 1 slow. rm oontimoll

manner was devised. To oduiovo chin, nan pot: with 1 pin hole
at the bowel: were selected. Tho ton-tilizora wore nixed in
distilled wont mi hung our tho Clio and tank: in ouch o
manner that the liquid tortilla: mind vim tho water ooluan
only gradually. It was oanrod that the hrtilino: qot mind
with tho water within 24 h without loavinq any mammot­



in
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Iattfllnan ware addad in thraa lata ta" an tho day at
azpartaaat, third and aixth day 0! the anpanlnant. Tabla-10
praaaata aha eoncantratioaa at the autrtanta addad.

IINQ QM Ifldldlflrtl-I1. B2 ad Bl can mclelura was
Iartlltlad with IlPlK tartfllaar and d-qluooaa and Inn:
tartiliaar atom was uaad 1a anathar aneloaura. The um-4
ancleaura was uaed aa eontrol. M: Encleluraa-C1, C3 and C3,
the can procedure was tlllovad an fer tneloauraa-I1, B2 and I3
tanpoctivaly. ‘rho ta:-£11110: vaa addad at the mtriant

conaatratton at 6.871 fa-at lll'I,<-I/1, 20.811 )|q-at Una-I/1 and
21.613 In-at P0‘-D/1 £0: each lat. Glumaa was addad at tha
rata at 1.6‘! mg/I £0: each inatalnant. The concentration 0!
alt:-lane: uaadin maaggmtams wara also tha acne an to:
the m ggg aneloouma. ‘rho additional fibre glans tanks

raaivad 21.811/sq-at I03-N/I and 11-aIl22)|q-at P/1 at aaeh
tnatalnant. Pota wan lung abuva tbs control tanks through
amid: distilled water vaa allowed do drip.

13%.‘
11118 aaqaatilmont was basically tha aaaa an filat of tho

tzpartnonu-1 accept that the tartilhar wan added in one lot.
flanoa, the initial eondantratlon of the nutrient: Ill thrioa
that of the Imrzlvaant-1. ‘ma tartilliaar was dianolvad in
diaullad vain: and niaad in ma ancloau.-ea dined). ma
coat:-at andlosdrel and tall: received only distilled water. The
lartilialt was addad in orda: to ducroaaa tho mt:-lanes
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eoncenu-eetone in the tellevlnq eenneea 2S.'71fq-ee Ililf-I/1;
61571 fa-ee Bree-II/1 84.04/nu-ee P0.-D/1, 5 eq/2. ~ ch-qleeeee,
02.11)”-nu no,-I/1 end 41.41)”-u 70‘-e/1 §-rem.-11).
Imflllier

eneleeuree-61 en6C2\IeteIledt0teetQuejgg1fl
etteee at tertllteeelae by ex-genie nurture. One emloeuee wee
need ee the oontml end the other ee the experlnentel eneleeure.
The orqenic nixture wee edded in order to tncreeee the nutrient

aoneeneretione to 00 /sq-at ll/1 "end 18.064)»-es I/1, ‘me
fertilize: wee mind well in diettlled weter end added directly
Ln e emqle let. Control eneloeure received dletillefi wete:
elem. In the Q nag experiment, One ted:('1‘enk»-A1) wee ueefl
ee the central tank and the reneinlng four te1i:e('.re|l:e-A2,A3, M
end AS) were need {er esperhente. The type of fertilieere end
the concentration need eee ehmm in '1‘eble-12.

&tl%1I
In thle ccperieent, enly jg gag emdy wee nede eeing

three tenka('1‘en1:e-A1, A2 enfi A3) 0! which one wll meinteined el

eentml. R the 1.-eeeinlnq we tehke, the first em! eeeeivefi
eeqeaic mixture Ln order to zlnereeee the mu.-tente eoneeatreeien

to Mfg-ea I/1 end 1l,0I4fq-et P/1, poteeezhen H the level.
et 14.07 fa-ee X/I. with 5 eg/1 6-qluceee. 01-genie elxeuee an
Poteeh were efldefl to the eeeoad teak with the eene meoentretiee
ee in the filret t~enk(Teb1e--13)­

lg fl‘ 4)_ 2,»? ,
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Nata: amlaa wara collected {ma all aha ‘Q “Q and

1,9 gjgg aneloauraa p816!‘ to aha addltlan at ta:-tlllaara.
Blapllnq uaa dcna at a dapah at 5 ml. Uaaally aha analoauraa
and tanka ware suaplad batvaan 0600 In to 0730 In. Ana: aha
addition at tartlllaara, anpllnq waa doaa on the third,
alxah, ninth. twaltth and tlttaanth daya.

3-9 L131 amlm~
‘ma aalplaa wara analyaefi £0: aatlmatlng tha dlaaolvad

oucyqan contain, aallalty, pl-1, aolubla aaactlva phoaphata,
nltratap nitrlfl  Thl llathod 0! l%11nq,
praaarvatlon and analytical procadazaa ‘wan all aha aua aa
for aha analyaaa at taqular hydrological auplaa, aaaapa
that aha vataz aaplaa for aolabla zaactiva phoaphata, nit:-aha,
nltrita and tank wara that tllaarad through eanbuatad
Whatlan-GP/C qlaaa-fibre ltltota hafiore analyaaa.

34°  Bill!!! I012!‘
‘ma qaoaa and not prlaary pzafiucalon vaa lnvaatlqaaad

ualnq ‘Light am Dark Iattla' method. ‘ma analytical 9:-oeadara
waa aha auaa £0: aha 1-aqala: analyaaa at am sanplaa eollaaaafl
£0: an acoloqlaal amazon. ma phyeoplankura marwlibla Mr
‘bl-anal‘ ta aha amarhantal tanka vara ldantltlai into broad
taaunuale cataqutlaa and aha raaulta praaantafla

I-11 Quail. mm­
Analyala at was-lanaa (mun) waa aonduaaad to taat aha

atqalflcanaa batman uaahmta in tlua,-;»|u.-:haa1'y pruluaalon.



rluaouneunputloan vorcndlobytholout nlqnittout
d1££0nnoo(I-89) tut. ‘Central ouraetod qr.-on ad not primary
pr0fluct1onl" were and £0: statistical analysts (01% and
1-:££¢m\,19‘Y2). ‘mu mirpnrtu at the treatment nun amputees:
are prunnud in 'l‘ab1o-1h
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RESULTS
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‘ms fiartilisation snpszhssnts in ms Ccntrollsd taps:-inantsl
lmlasureswlll) wars can-is6 at hm Isbmazy ts nay, 1984.
Altcqsthsr {our ssts 0! aapsrinants vars conductsfi, sf which ths
lirstthtoslstswara mag; is wall as invitrs men ma
libraqlass tanks rsspsctivalflrlafis 4-l and 4-2) . ‘ms tint has
ssts at aapsrhsnts wars csnduczad aors or lass in tbs sma
pattern at to: tho asthsd of addition at tertilisers, and
wars carried out using Ina!-Caplsx, 6-qlucoss, sodim phosphaua
and potassium nit:-ats. ‘ms third set of aazpsrflssnt was ca:-risd
at using organic manure, potash, supsrphosphats and ursa. In
ths last baud: of in flgg axpsrinsnts, tbs chemicals ussd wars
srqanic naixtums, potash and a-qluooss.'
‘tabla-l0: Details of anriclnant riaasnt-l conflucted during

rsbruuy, 1984 (Duratian-{S days)

gm‘ Iwtulau, lhtrisnts ooaesntration in E9-at/I/lst"ii _  6-qluassa
l.BI.lH'
incl-ll
Incl-I2
Raul-I3
Incl-cl
incl-C2

incl-1|!
122132‘
task-Al
‘rank-A2

rant-A3

control
Insom­
4-qlaoossIlls!
tsntrsl
Islam­
6-glneoss
Huh!

Qsntsol
Invalu­
D-oluesss
I890!

I157IJ7

OJ‘!
OJ‘!

OJ?
8.57

20d‘!
20.5‘!

20.57
20.57

20¢?!
10.57

11,61 1 06711.61 Q
11a‘1 1aG'|11051 0

11.61 1.‘?
Tank-A4 nun,-ra mo‘ :o.s'n|o!-s - 11.02 ­
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4-1-1 ualmtaa
‘ma diaaolvanl auyqan contam of warar rlucnatad barwaaa

3,63 and 3.96 Ill/1, with a alight riaa tram tho thirfl day(3.5O
al/l) to Una slam day(l‘.’98 al/l). salinity valuaa varioa {rans" _ '.

-2801 re» 455210 dariaq ma period of aha axparinaurt. A gradual.’ ,
riaa was  {rm the day of @arimaat(2.29%o) ta tho
tvallth da7(4.'52lo) lollowafi by an abrupt éaeraaaai on rho laat
¢lay(2_.0l7lo). ‘me pl! of watar gradually increased from tho day at
a:mariIant(U.4l) ta the twaltth day(B.70) with alight variation
rceorclad an the third day(8,40) ‘r‘gO1..1)O Bolnbla raactiva

phblphltl ranged firm 0.33 to l.01rq-at P0‘oP/1 daring tha
pariod at amarimaat. Tha concantrariona cl nitrate and nitriha

steadily dacraaaad from 0.69 fag-at I03-I/I and 0.20fq-at D’-I/l
to 0.10 rg-at I0,-I/l and 0.05 /19-at IO:-I/l raapectivalyfliq-llol).
Ammonia values aimvlfl gradual iuctaaaa {ran 4.96 fag-at
ire: aha day d arparinant to 8.75 re-at II-I,-I/l on mo twallth
day. Gran primary productina valaaa raeorflad an incraaaa Ira
111.1 qc/Q’/aq on tho day as up-:1-an he nun -qc/-‘/aq
Olithalaltduyg Ratpriaarypruduotionwaaabaarudoathaaixth
aayta!-.0 age/53/my), tualfth aqlsoa me/av’/any) am tha an
aqma qclh‘/am mm flu: can-an as the upann-nem.q.1a-av."1" '

Aaliqhtdaeraaaawaanotadinthaaaneantratieaetulyqaa
tram the day oi axplrinant(3.6l al/l) to aha third 4013.40 al/l).
Ita valaaa lharply inoreaaefl till tha ninth day(4J5 ml/1); afaar
whida a ataafly dacreaaa waa notioad. Salinity values iluctaaaal
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"Q0  1

I19. ll-I4 U0 III-G

Ila. 1", QC 1“

rio. IQOIQ ‘O 1381:

2‘-Qa 1.143 ‘O

zaultadot oI;:::vationl on 31;‘ variationthe iaao aygan a ty pi!
aolabla raaoaiva ,1»-phi». aitraaa.
aitriaa, anemia and qroaa an! oat
primary production raraa in tha
aaparimantal anoioaura-Ii (fiontrol)

Raauita at obaarvatima on tha variation
in the diaaolvad oulyqan, aaliaity, pl!
aolubia Traaetiva phoaphata, aitrata, G
nitrita;‘ aaaonia and qroaa and not
primary production raaaa in tho
axpariaantall. anoioaura-lthlarzl 4»
6-gluaoaa)

molt: of oboe:-vationa on tho variation
in the diaaoiv-ad ouqqaa, salinity, pi!
aolrbla raaoaiva phoaphata, mum.
nitrita, monia anvi qroaa an! an
primary prochuztiou raaaa in fin
axparinanta anolaaura-llhlarslt)

manta at obaarvationa on tha variation
in aha oiaaolvad oxyqau, aalinity. pi!
aalubla raaativa phoaphata. nitrata,
nirriaa, Qonia and qroaa and an
priaary production raqaa in thaaxparinanta  (Qoau-oil

Raaulta at obaarvatiom on aha variatiuin tha M. 1 ad aaliai iiI39 7 $Y@U'|o ‘Y0 In
aolubla raaotiva phfilphltlo nitrata,
nitriha, junta md qroaa Ia! oat
primary production ratal in tho
aaparinanta anoloaura-¢2(llaP|lt> +
¢!-q1uooaa)­
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DOGWOOD 2.54 anfl 5.04%» A gradual rina in aalinity waa notiead

tron tho day of up“-iaane(2.$41lo) ta tho wallth aay(s.o4x¢)
toiiovad by a luddaa dacroaaa on tha iaat day(3.07l9). ‘rho pl-I at
tht natal.’ inc:-aaaad flu: tho day of axpa:i|aaat(8J0) to tho aiath
6ay(9.2!) @110-ac‘ an 1 dactaala % tha tvaitfin eq<s.:o> mg.
i0-0) . lolubla mactiva yhaaphata increaaad steadily till tha

ninth day(i2.8l rq-at I0‘?/1) toiiuwad by a aharp Gacraaaa till
tha iaat dIy(0.00 )|q-at PO‘-P/1), Iitrato and nitrite concentration
atoadily daeraaaad {rm 0.64 )9-at N0,-I/1 and 0.20 fq-at N0:-I/1
ta 0.22 fag-at N0,-I and 0.06 ,9-at N0:-11/1 rospeetivaly (F1040-5).
toaia conuantration aha;-ply incraaadd inn the third day(4.51

fq-at I!-l‘cIl/1) ta the ninth day(2¢.4t )1;-at ma-ll/1) followed

by a aha:-p daenaaa till tho laat day(19.53r9-at uni-I/1). ‘lha
qroaa prinuy production valnaa ahowad ntaap incmaaa farm tha
thixfl day(133.1 we/h’/nay) to tho ninth day(i814.'I we/Q‘/any)
altar Ihlllh I lharp dactalln wan nitictd. lat primary prcfluctioh
vain» ahmrad tha auaa tram of fluctuatian an qroaa primary
productian valuaa with ita paak recorded an tha ninth 0ay(8S5.0
um/a’/any) (nq.1a-0) .l'

A mild docraaaa waa ohaarvad in the diaaoival olyqan eontant

Qtd tho lay cl alparhaat(3.60 n1/1) to the third 0ay(3.6-0 ml/1);
iaiiouad by mm iacraaaa till. tha ninth day(4.97 n1/Uattar
which a Ihltp dacreaaa was abaarvad till tha laat day at aaparinaut
(3.33 at/1). Salinity valuaa qrahally iacmaaad tram tha day oi
axparinaat(2.S4$o) to tha sixth day(4.93%a) after whim: a daciiaa
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wunoudlntluontnthdnytollawodbyantncrantnthotvnltth
¢ll.1(5.0d%o). ‘mo last day at experiment ruoordnd low salinity
va1no(3.5916ol. The pH of the watar increased tram the day at
¢:lpori.l\unt(B,3B) tn the ninth dIy(9.22) tollowud by 0 daemon
an the twelfth dq(9.1oHnq.1a-4). Somme mum pmopma

lncrnnnod ltnndlly 1:111 tho ninth 61702.10 PO‘-P/1) dtlr
whlduurharplallwu notidodtllltlnlatdqolcaporinunt

can /M-as no‘-r/1). mama m at it: pefl an tho mm
dny(0.ll  I0,-It/1) tollound by a Itoop dedrealo on the
mum dqy(0.12 rq-It no,-u/1) and 1 amp rho in an valnc
no no-zleod an tho last any or d:pntI.n\nnt(0¢'73r9~It I0,-I/1).
Ilttitd concentration recorded its peak vain: on the ninth day

(0.56 rq-at  (I'1q.1l-0). nnonta eondnntratlen lurid!
increased {run the third dnyhlpldrq-at mi,-I/1) so tin ninth
d¢y(25¢8d )1;-at ml,-I/1) altar which a steady docruan was
observed till. thc last 411700.30 rq-It fill,-I/1). Thl groin
prinarydlonvalun nhnvddaltooplncraaaofrnnttnthlrd
dny(10‘I.4 age/Q3/cg) to tho ninth aqua-14.0 aqc/n’/an lolland
by 0 lhnrp decrease an tho 1»: aqmom -gab‘/any). an
primary prddddtidn vllwll lhnwod tho III! triad at flndmttidn
an that at fin gm“ primary production values. with Lu pod:
roeordod on an um» a¢y<n47.s and/n’/am at um ape:-acne
(519.18-9).

fiiflfi-1'
Dinolvud amen concentration ranged batman 1.2!

a.a1 =1/1’ an-mg an pdtldd of uapnrtnont. suzmuy vuuu
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ehewed a alight deoroaee on the third day(2JIo) rolleved by a
eteady inoreaee till the twelfth day(5.e¥o) and atterwarde a
decline wee notioed on the leet dey(4.l%e). The pl-1 er the water
gradually inoreaeed true the day er euperieent(0.33) to the ninth
aqtmes) tollowad by a qrehal deoreaee an the mm dey(l.4l')»
(r1q.1e-10) - Seleble reactive phosphate eteadily decreased Ira

the day et e:perhent(0.l6/no-at P0‘-P/1) te theunellth day(0.2l
rg-at PO‘-P/1) telloved by a eharp riee on the laet day(0.6l/up
at P0‘-P/1). llitrate oenoentration qredeal ly deoreeeed firm the

third dey(1.0o)uq-at IO’-ll/1) to the laet day(0.33)w-at R0,-I/1).
A peak in nitrite oonoentration wee observed on the eilrth day

(0.55 ro-at I0,-I/l) followed by eharp deoroeee till the laet day
(0.07 fa-at no,-n/1)(r1q.1e-11). Iuaonia oentmt gradually
inoreaeed flfll the day of GIPQII-IIflt(I.11/I9-it I713-I/l) to the
ninth day(6.0‘7 fa-at NR3-I/1) followed by a eteady decrease
till the lent day(4.l4 ):q-at II-I3-I/1). Groee primary prodnotion
valuoe varied mm.» 101.: and sens -qcA|’/any with nu pa
on the lent day es e1tperiIent(307¢3 nqc/-’/any). Bet primary
produotion ranged from 12.9 to 193.0 nqc/Q’/aq, new human
value reoorded on the M12» day(l93.0 eqc/in’/any) <uq.1a-12).'

nieeelved eayqen content gradually increased tree the third
da1(3.6d nl/J.) te the ninth dey(4.B2 ml/1) followed by e eteady
deoreaae till the laet day(3.90 el/1). salinity valeee ehowed a
deoreaee on the third day(2¢8%o) followed by a steady inoreeee
till the twelfth day(5.0!lo), after which a decline wee noticed
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on the am 6ay(4.1x) . me pn of wan: mu-ply lnenald um
the day 0! cap0rhont(8.33) to the ninth M11945) and luboequontly
I grahal dncliao in its vllno was nertlmfl (l‘£gl,l"l-ll). Iolibln
mac-tlvo plnuplweo nhuply increased tron the day at eamarlnnat

(0.06 fa-at to‘-r/1) so the ninth day(11.05 jag-at to‘-2/1).
tonnes by a qzaaul docrcuo an an lat dIy(l;3l /nq-as IO‘.
:/1). Inna tlacmataa £1-an 0.50 co 1.00)”-Q: no’-u/1 gm
nit:-la cm o.12 tn e.s1 Pg-IQ no‘,-n/1% (luring the puma ac
cmpcr1ncnt(1='1q.1l-14) ¢ {mania ytratlon gradually lnczaaad

{rm em any at .11;-=a»¢<g.11/-5-n an,-am to tho amen any
(23.12 rq-at H13-ll/l) talloulll by a mouth dacllnn tlll the
lat 6ay(lG.IO )aq-at UH,-I/ll. A than lneruua ‘Ill records!
in mu gran primary production valuol tron the third day(414J

nqfi/a,_1/day) to tho  dly(14NJ6 nqC/h’/dq), mltcr whleh I
mum mum In naurdd en: am 1»: day(l043.26 we/-'/aq).
llct prlnuy praluctloa in at its pod: on the ninth day(95-0.5 n9C/
1’/am tallound by study mam an tbs an aquso/age/uh
GI’) (IIQQ 1.1515) Q'

nluolvoé euryqnn aoneontratlon gradually increased {man

cm day at up»:-1mnc(s.1o n1/1) to thn mm: ants.» I1/1)
followed by a atcady decrease till tho lat 6ay(3.99 nl/1).
salinity valuu decrouod mildly tmn the day of cxpcrlnnnt
(3.1%) to the third day(2.9%¢) followed by a sandy mutant
till tho twelfth ¢.!ay(6.2%o) altar which 0 doellnl no notice! la
the lat dny(4.0%o). The pl-I at water lncnuod aha:-ply {rm tin
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day er aaperinenflaal) we the ninth dey(9.l0) tollewed by
ateady decline till the lent dlfliilfl) ‘I'1Qa1,.1)g Belabla
reactive pheelinane eharply inereeaed firm the day at experiment

£0.04)»-ea no‘-ré/1) to the um defllldd re-es no‘-2/1).
telleeadby a mom decline an the 1m dey(a.s1)eq-is no‘­
P/U . Iitrare concentration eheved a eherp decrease Ira nae

day er eu:peri|eent(0.d1)|n-ea no,-u/1) to the einth da7(0.2l)¢­
at I0,-I/l) followed by a ehap increaae Q the ninth dey(0.67

In-as I03-I/1). mu-lee ddndentration ranged rree 0.0! he 0.51
,9-at I03-II/l firing the period of eaperilenflriq, 19-2) .
I@enia Odllhillt gradually increaeed tree the day of axperinent

(iellfn-at II;-ll/l) to the eixth da1(7.ld)a9-at IM3-ll/l)
{allowed by a dsarp riee on the ninth dey(23.'!6 )9-at Ii,-I/1)
after which e steady deereaae wee noticed till the lent day

(16.46 Pu-er H-I3-II/1). the green pi'iIln!1 preacaion velnaa
inereaaad ehaqaly tree the third day or eauperinent(4l1.5 eqC/e3/
day) to the ninth dey('149d.5 eqc/In’/aq) followed by a steady
decline an the 1»: dn1(.I'O24.S ego/-3/eq. Net ptillry
production nlnaely followed  aae trend ea that at be qroae
primary premction recording it-.e peak value on me ninth day
41120.: nan’/aiy> <nq.19-2).

4”?-1-‘I l‘.|n=m

nieeolvad euqqen cement renqed behleen SJ! ll/l and
4.15 nl/l, A elimt increeee wee noticed Ira flue day of
Qtpatillltfiiii I1/U t6 the ninth dI7(4.l5 Ill/1). Salinity
valnee gradually increaeed true the day or m:perinena(2.4$e)
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Ilia 19-10 Q! livid

Ila. 101-13 D 1!-15

Raaulta at abaarvaaioaa on aha variation
in aha diaaoivad  salinity, all
aolubla taactiva phoaphaoa, nitraiaa
oitzita, Qonia and qroaa and oat?
primary production ratoa in tho
aapariaaantal aneioaara-Cfllurnlt)

Raaulta of obaarvationa Q ma variation
in the fiiaaolvad mtyqan, aalinity, QR
aolabla raactiva phoaphata, nitrata,
niu-iaa. aauonia and qroaa and oatyrodnctioa rataa in tho
aaparinaulsal Tank-A1 (Control)

Raaolta of obaarvatioas on tho variation
iotho diaaolvod oxyqan, salinity. pi!
aolubla roactivo phoaphata, oitrata,
nitrita. aaaonia md qroa’; g not1-hoary pxoduotioo raaa
gzpariaantal ram-Aflusvsx + 0-gluoaai

Raaulta of obaa:-vationa on the variation
in the diaaolvad oxygen, salinity, pl!
aolabla reactive phoaphaoa, nitrata,
nit:-ita, uaaonia and groan and not
primary paodootion raoaa in tha
aamarinanoal Tam-a3(NaPnK)

Raaalta oi ohaatvationa on 1:1-aa variation
in um Giaaolvofl oxygan, salinity, pa
aoiabia raaotiva phoaphata, nitrata,

ct 1' aM$'prGdfl L3"°m
%:i|aantai 1-am:-aa (Rm, 4- D3100‘)
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to the rwellth <lIY(5.97£e) followed by e sharp deoreaee on flue

laet day(3¢‘B$o). The pl! at water ahoeed aild decreaee Ira
the day of e1:perinent(l.l2) to fire twelfth dey(8.20) followed
by a alight inoreaee(8.l9) (no.1!-4). Soluble reactive pheephare

fluctuated between 0.33 and 0.08’;-at PO‘-P/l daring the period
or experiment. nitrate content eharply deoreeeed tron flee day

or .exper1mUIt(0¢96}19-It no,-n/1) to 810 sixth aq(o.z1)nq-er
duo,-n/1). Nitrite concentration tluotuated from 0.160 he-0.667

ro-at I0:-II/l daring eheperiod of eurperinant(riq.l9-S). ihe
xonia oollbent grahally decreased firm the day of experiment

(Lil Po-ee I1,-I/l) to the lent 111111.05 )1g-at II!‘-I/1). Green
primary production valuee varied from 66.0 on 1.98 J 09¢/H3/day
daring the period or experiment. allot primary production
recorded on the aixth day(45.9 nod/H1/day) and the ninth day
(111.5 -gem’/aq) (r1q.1e-0.

id!‘
nieeolved eayqen oontent sharply increased tree the third

da1(4.l2 ll/1) to the ninth de1(6.le nl/ll followed by a gradual
decline till the lent day of e1q1eriaent(5,06 ml/ll. salinity
veluee qremlly increaeed Iron the day of e11perineat(2.4%o) to
the twelfth dey(5.2%o) tollouad by sharp decline on the laat day
0.0»). The pH or water iaoreaaed aharply {run the day 0!
a1:peri|\ent(8.42) to the ninth day(9_.25) after which e gradual

a¢¢11m war rem:-an @111 em laet m<1.1o> (1='io.19-'7). ‘the
eolnhle reactive phonhete ereeply increased from the day or

e1q1erinent(0.8B/sq-at IO‘-D/1) to the ninth dey(28.ll fa at
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1  3

no‘-r/1) loilavad by 1 many onoiina can an use aq(2o.a1

tho day at OIparilant(Q.96 /19-as no,-n/1) up the ninth aq(o.2o

lag-at I0,-I/1) toiiovad by a till incraaaa till Qua iaat aq
(0.30 rq-at no,-n/1). llitrita nnqaa emu 0.0a so 0.61/my-at
no:-an/1 during tho puma of lltparinantlriodi-8). Panama

content mapiy roaa tuna tho day oi aaperilant’_o(3.6Iifo-at my \
u/1) so fin ninth day(41.4a /lg-ac In,-u/1) aftar vhion a aharp
daciina val  can tho an 4l7(13.7O)\9-at Ill,-II‘/1).
Groaa primary production valuea inoreaaad aharply ital the thin!

uy(:s:.1 menu’/an) to tho  da1(1767,*0 menu‘/aq)
followed by a mu daoiiaa an tho am aquaoa qc/in‘/any).
Iat primary production valnaa oloaaiy tollavad the tram! oi
fluctuation oi gnu production vaiuaa with its pat rooozdad
on tho ninth day(9¢l.O nqChi3/day) (liq-1910b

fa-at P04-I/1) O Iitrata oonoantration Ihatpiy dooiiaad tau

£2.51‘
niaaoivad omyqan oontane steeply increased tron tho thine

eiay(4.il n1/1) to, tho ninth day(6.i2 n1/1) toiiowafi by a gradual
daoreaaa till tha Iaat da7(4.54 oi/‘U. Salinity Yalnea qtadaaily
incruaaad flu! Qua day of aa:parinent(2-Ho) to the twaifth day

(5.01%) toilovod by a aharp daoiina on tho last 6a1(§.Olo). ‘ma
pi! of wane: incmaaad ataapiy tron the day of auporinant(O.42)
to the ninfii 4179,25) attar vhidm a gradual daoraaaa wan noziood
till tha 1881: <1I!(9.1-5) (I‘i9¢19-10). 8010510 raaetivaépnaapnata

atoaply increaaad {rm tha day of aacperinnnt(OqM /sq-at PO‘-P/1)
to tho ninth day(27.56 )|q-at PO‘-P/1) amide wan auooaadad by a
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ataaéy daollna till tho laat day(2l.57 )|q-at P0”-P/1). Ilerata
oonoantratloa aha:-ply daollnad tron Qua day of aapariaantwnl

/no-at I9,-I/1) to tho alilth anions fo-at Io,-I/ll) followed by
a gradual lncroaaa till Qua tvaltth day(0_.4!/no-at I0’-I/1).
llltrlta atratlon ranged {non 0.133 to 0.667’;-at I03-I/l
dnrlaq tha parlofl oi aapa:laaat(Plq.l9-ll). Acnoula oontaat

aharply maa tron Qua day of l8_pO!'1IIIIt(3.63fq-It III,-I/1) to
the nlafla dq (40.94 /so-at IO!’-I/l) tollolnd by a ataap daallaa
tlll tho  day(l2.46 )\q_-at I-13-_-I/1). The groaa primary
production valuaa lacraaaad mu-ply em tho euro aay(2a4.s

aq¢'/aa/day) to also mm aquasa.4 no/a’/em tollowad up a
mu-p daollna an aha 1»: aqtasma no/I-’/any). m pram
pmoduotlon valaoa oloaaly fol lovad the tr.-and of varlatlon in

groan primary prpdaotloa valaaa and the paal: valua was aaoordad
on tho ninth oa1(11n.'I aqc/53/aaym-1q.19-1:).

Ifli
Dlaaolvad oaygan oootant atooply laoroaaod tron tho day oi

aaperlnanfllail lal/1) to the nlntla daY(5.94 ml/l) tolloaad by a
gradual dacllna till tho laat da1(3,ll ml/1). Salinity valuaa
gradually lncroaaod {run the day of anpari.1aent(3JG0) to tha
caallth eqtaaesor. altar which I doollna waa obaarvad OI! tho
laat day(3.9l%o). ‘rho pH at vatar lncraaud aha:-ply tam aha
day of aaparmant(B.42) to tho alum day(9.22) followed by a
qraoual oaollna till tho laat oay(9.os)(rlo.19-14). ‘Baa
aolabla raaotlva phosphate ataaply luoroaaad firm tha day oi
aaparlnaat (OJ! pg-at PO‘-P/1) to aha ninth da7(28.05 pg-at

4.-_
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I0‘-I/1)  by 0 Q4-maul docrunlo 1:111 fin lat 61101433

rq-afi va‘-2/1) 4 nu-an eunantntloa ampxg aamuu tan
cnoaayusapu-1n44u=(o.o4)|q-ac no,-n/1) uunumaq
04.01  lo,-n/1) um mam 4 aha-p mam was attuned
an the 1444 d4yu4.s:)n-44 M,-I/1). menu 444-441»
alouly manna an trend 41 21414»: uipu-an man and
no alum wagon 24-an 0.61 so $.36 IO.-vl/101.9419-1434
tonic 4ntl»on madly doc:-euoé {tun flu Guy cl

u:portnlnt(34*l3/no-at I1;-I/1) to the Int dIy(64Q fq-at ll!‘­
ll/1) 4 0:-on  production values tan:-cum! sharply tan
the mm aq(au.1nq<=/H’/441) to tho mm e.4y<u24.1 qc/hP/
day) Qollovnd by 0 weep ducranoo till. tho 1081: 611050.! 056/
I /dqh his prison production vuluu closely 10110406 flu
pitfiitl 0! £1%at1oa at gross primary production valaao mi
tho pa value ~44 meordd 444 flue mm a4ynsu.o qc/53/aq)
(919.19-1534

4&1!
Tlbllnllt 0444114 oi onrldnoat omorhnm-2 madman! mm

llltQ41Il4(Dunt1on-15 6-I10)

Tm‘ httnuu, Intrhml coaantratloa in
‘Ill ll‘.-I Baa-I 90‘-I 64100000

hill‘
Incl-It
final-I3
tan!-I3
tact-61
Incl.-c2
incl-ct
Ill ll!!!‘
‘rum:-A1
'ra|\k-I42
tat-A3
‘rank-M

I Palm-6-91 28.11I 4 il 40I494! 258711»
Illllla-64-qlaoulu 29411IIPII 350”~ 1»
lI4r4ll4-Q-glnunno 25411‘I Pl: 18 471
fli0,+fi’Bl'O‘ lflfllflflaol

41:44
81471

44:11
61 4'71

41 .31
41.1:

Q
44.44
44.44
44.44
14.44

$434
44444
41.41

hm/1

5.3

5.5



4 -M lmmiv

413.3

Dtaaolvad ulyqaa aontant variad firm 3&4 to 4.20 :1/1
with a aodarata I-nfiraaaa (run the third day(3.44 ml/1) 00 tho.
ahtth daylhfl Ill/U. Salinity valuaa atoadily  tau
tha day of anzpariaanfllfl-1%o_) ta  laat day(20§!ll0). ma pl
at water vaziad batwaan 0.40 and -8.70 during tha patted 0!
asmariaent and an inc:-aaaa in its value: waa racoread In-an. 1;. ~
ninth 0ay(a.51) to tho twelfth aay(0.10) (r1g.z0-1). 801010

mactlva phoaphata ranged tun 0.33 1:0 0.0’!/sq-at P0‘-at/1 with\

arratlc llucmatl-on. Ilzttata aoaoantraatoa varied batwaaa 0.14

and 0.90  I03-I/I ‘hr!-B9 W0 Dir!-05 0! Qlnlrilllhip V1191!

Ihltp dacnaaaa £20: the day 01! amaz-1naat(0.9Ofg\-at I0,-I/1)
to tho third day(0.14 In;-at no,-11/1) ans: which as ancxeaaaa

graauany can tha twalttlu day(0.9o)|q-ac Io,-at/1). nan-an
manna tamed Eran 0.065 00 0.220 )ag-at I0,-I/1 dariaq tha
parted 0! @ar:I.lant(r1q.20-2). haonla eoncantration avinead

a allqht  fraa tha thin! day(2.05 jag-at III,--II/1) to the
cwaltw day“-;90 rq-at ma-I/1) £0110vad by a daclina an aha laat
day(3.6! fa-at till,-ll/1) . Gmaa primary production valuaa tucorfiafl
a qramal lnereaaa from the day of a:pa:lnant(175-8 00¢/I3/day) ta
an twaltth au_yu0e.0 nqC/I3/day). mm which a dnclina val
notlead on the an day(351.l nqc/h’/am. Nat primal? pmductlon
waa maoatdad on tha n1nth(40.1 -gc/in’/any), maze» daflllud ngfil

1’/day.) and tin laat day(34.3 nqfl/la,/day)  tha  0!
aapar1naata¢B‘£q-20-3) ¢'

nlaaolvad oxygen eoaeantratlon gradually incraaali Ira
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HQ. 20-1 U0 20-3

P19‘ 20-4 $6 20-8

P19. 36-‘I GD 20-ID

Ilia IQ-19 Q0 20013

P19. I6-13 Q0 20-15

llooolto of obooovotioao oo tho vorlotloo
to tho dioooilvovl ounyqon, oollolty, oil,
oolotlo zooottvo phoophoto, alt:-oto,
nttrlto, nooniiard qrooin 1:. at Iprhory product t ootoo
omortoontol oooloooro-I1 (éontmol)

nooulto of oboorvotzono on tho vorlotloa
in tho diooolvofl ouqooo, ooliolty, oil.
oolublo rooctivo ohoophoto, nltroto.
nitrlto. uonoalo md grooo om not o
prtnoq production rotoo in tho
o@o:ioonto1 oncloooro-B2(mI>a! +
6-qlooooo)

Rooulto oi oboorvotiono on tho vorlottoo
in tho diololvofl mqgon, oollaltg, )8,
oolublo roootlvo flwophoto, nltroto,
nttrito, Qonto and qrooo ad not
primary production rotoo tn tho
oamorinonto oooloouro-B3 (Inn!)

Rooolto oi oboorvotiono on tho vol.-tattoo
to tho Atooolvod oulyqon, oolinfliv P";
oolublo rooottvo phoophoto, nltxlto,
oitrtto, xoato and qrooo oar! notprinory on rotoo to thoouqnorinonto  (Control)

Rooulto oi oboorvotlono on tho voflotioo
1n tho diooolvovl ouqrqon, ooltoity, ptl,
ooloblo roootlvo phoophoto, ottrotn
nit:-lto, muooio and qmooo om! not
prion-7 pmductlfifl rotoo In tho
oxporinouto onoloouro-¢2(mP|R 4­
61-qlndfilt) o



T'3I'2"FlG.2O'I

:5­
§'7_

>< 20
1-- 9
T

|n-,_ I / \~g
L ...

Q Q
O; I I I .LI___l--Z-J
"'3"2" FIG. 20-4

B­

.____‘-1­

oI~ ’___‘_§§"o~ / "‘~NI_mI- 1/ \I7“I"~ T // \\5 I /I I
Q 0:HEcii6$: I I I I I I

"3-2- FlG.2O-7
H­

§h_ ,_"~O~__%o / \N"""" /OW " / \\» I I \X I J_" |
Q

EE6E:$ I I I 1%— I I
—3~—g-FIG.2Q"IQ

$1

§.. 0... _.N 0n-- ,..

I

9
Z{.{'

"3 "2 "' FIG.20-I3

O‘

N

N

an

"I­

‘F­

-|_

FT’lb r_ i5* I * "\-' 0 I \an \it

X

I—-—I 9

.\\

//

10 .~
N

ID

I0 Q 0
°€9'E°{°I3 I‘ I 'I'zI.5J

Days char cnrictlmm

Legends to figures 20-I I0 20-I5
m-Oxyqen in ml/I
x-Salinity in %»---­

O
I0

ON

5
9

O

O
I0

O
N

5
9

3

O
N

5
O

O

O
IO

O
N

5
O

O

2

2

§
O

O

-,_

7­

~n

+­

O
1

5%

S1

ID

5

9

5

05(El)

4-n

Q
-_

3
‘Q

Ii

i
q­

-1

hi

Ix

I

:1

N

'9
o

DN

o

9

§
'9
o
N
D

°.1

N
4

'9
o

Q

of

r
I

I

FIG 2O-2

\.J

up

I-­

F|G.2O-5

oi‘ ow
-p­

-0­

FlG.2O-8

I I I I I 4 J
N

-11

I

Ii

FlG.2O"I1

_Q
FlG.2O-I4

I J I°0 s'o'0'|2 as
Days after onrichment

40
1

4%

\-I

9..¢
N

N

O

O
v

I
O
N

O

0
1'

I
O
N

O

o0

I
0
N

8~,_
Q°[0- I I _I I L _I

oi.
N

2000
T__

f\
\-I

Q‘
Q»­
Q

FlG.2O-3

000 (O) 2000F I_(O)

O

F|G.2O-6

I- I I I L I J

2000i

/\
O-\/
8­
2

"'/‘
O\/

i

F|G.2O-9

OI’ I I I I I I

(O) 2000

N

Ii

§._

“rs
O\|l

F|G.2O'l2

“'._.'“‘-—0-.__.--O--0”."°*__ I I L I I I

(Q) 2000

-1

I1

8
O-I—

'6\-0
O

FlG.2O-I5

L._oL1___ 1 1 ___I-ll-—-I0 3 B 9 IZ I5
Days after enrichment

A-PQ; P in pg-at/I I-NH,-N lfl ,ug-oi/I
A'N0; N in pg-01/I Q-Gross pr0ducIi0ninmqC/m‘/d0y
[]~N0{N in /ug-cl/I O-Net production in mgC/ms/day



the mm ants.» I1/1) te the ninth eq(s.s1 an/1). eteer
ehlda e eteedy decline wee eeeorded till the lent dey(4.05 ml/1)
salinity velaee qremelly lmreued £1-an the day et eaperheet
(10.3%) to the leet 417120.01»). ‘the pa 0! nee: wee et an
put ea the  aq(e.3:n ceneeea by e eteefly éeeeeeee; an
the lelt 61718.64) (F19. 20-4) . The loluble reactive pheephete

eeneentretiee recorded e caesium an the third de7(21,lIfq-e-at
PO‘-P/1) after which e eherp deeltne wee eheerved till the lent

day of the 0lperlnent(,2,6'I rq-et P0‘-P/1), llltrete content

ehu-ply Aeereeeed um the day of Ulpe1'IIInt(0¢9l)a9-it I0,-I/1)
to the thlnl dey(0.1I rq-at no,-In/1) after which at fluctuated
between 0,0! ed 0.3‘! rq-at I03-H/1, llitzite euneeatretton
ranged Ital 0.650 to 0.170 re-at  (I'1q_.20-5). Atonle
Gfllfliflfitltlflfl wee et its peek on the mm 6ey(35.",60f|q-et It’­
ll/ll oi me experiment tolloved by e qremel decrease till the

leet <!ey(13.26 re-at Ill,-I/1). A eteep teereeee wee recorded
in the qreee primary production veluee team the third aey(251.3
eqc/e’/day) to em mm» dey(1161.l nqc/-'/am um: mm e
lhlrp decline wee aetleed an the lest aq(sse.o much‘/en) .
llet primary productlea veluee clolely followed flue pattern of

qroee primary production rate eadteterded e p-ed: on the ninth
dey(912.'I we/5'/am Amq.2o-0 ¢I-1 '

meeelvefl uzyqen eoateat gradually luczeeeed £1-an the day

0! experinent(3.1! I1/1) to flse ninth 411$.“ n1/1), telleued by
e eteep decline till. the leet dey(3.l1 e1/1). Bellnlty veleee



eteedily increaeed (roe the day of ewzperieenttimlitoi to the
laet dey(20.l%e). The pl! of water wee at ita peak on the third
da1(9.30) attor which a gradual decline in ite value wee
recorded till the last day(0.6oHPig.20-7). The eoluhle

reactive phoephete recorded marina on the thin! dey(2l.62):o-at
PO‘-I/1) tollowed by eharp decline till the last day(2.7‘l):o-at
PO‘-P/1). Iitrate content qraaally deoreaeed firm the day of

emperia|ent(0.90 )mo-at I03-I/l) to the ninth day(0.l4 fg-at I103­
ll/l) followed by a eteady increaee till the laet day (0.50)1q-at
I03-I/1) . Ilitrite concentration oloeely followed the pattern of

fluctuation ct nitrate and ranged from 0,050 to 0.150 )9-at H02­
I/l(I'iq.20-8). Ammonia concentration recorded e peak on the

third day(25.39 ):o-at Dir-I/l), tolloved by a gradual decreaee
till the leet day(11.!3)so-at II-If-I/l). A eaerp increeee wee
recorded in the groee primary production valuce firm the third
day(2l0-2 aq¢/=1’/em to tneninth oey(1aas.: IQC/ll,/61!);
followed by a eteep decline till the laet dey(608,0 eqc/Q’/om.
let primary production valuee cloeely followed the trend of
fluctuation oi gross primary production valuee, with ite peak
recorded on the ninth aey(114o.1 ego/e’/day) (rig.2o-9).1

Dieeolved oxygen content fluctuated true 3.03 to 4.3!
rel/l during the period oi experiment. fialinity valuee eteadily
inoreaeed trm the day or e:perinent(l6.8%o) to the leet day
(248.3950). The pl! of water gradually inomeaeed {rm the dayof

en:periaent(B,40) to the laet day(8.55), vim a elioht decreaee
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on the emu: dey(o.40Hr1q.20-10). Soluble reactive pheephete

renged iron 0.13 to 0.53/19-et PO‘-P/1 during the period oi
experiment. llitrote content fluctuated between 0.13 and 0.61

fag-et IO,--I/1 end nitrite between 0.060 ad 0.334 ,9-et I03-H/1
(r1q.20-11). Imonie cement:-etion qredoeiiy inoreeeed iron the

dey or eaperaenttiae /no-at In,-I/1) to the twelfth dey(3.1e)q­
et II-If-II/1), with e eliqht decline on the eixth 6e!(2.e3fo-et
II-I,-I/1). droee prieery prododtion veleee renqed true 120.0 to
1I7J IIQC/O3/deb did the peek in net prinery production wee
recorded on the leet day of the e:perioent(80.d QC/ea/deflrim
20-12) e*

nieeoived oeyqen oontent reoorded e qredoei increeee firm
the third dey(3e07 Ill/1) to the ninth dey(5.11 I1/1) otter which
e eteedy deeroeee wee reoorded till the leet dey(3.00 n1/1).
salinity veime eteedily inoreeeed tron the dey oi experieent
(16.50) tothe lent de1(27.2%o). The pli oi voter reoorded e
nexiaen on the third dey(9.35), toilowed by e steed; decline
till. the loot dey(8.o4) (I'i.q¢20-13). The eoiwle reactive
phoephete concentration eee et ite pod: on the third dey(20.6O

)1;-et P0‘-P/1) efter which e eherp decline wee oheerved till the
leet sq-(1.61 ):q-et PO‘-P/1). nitrate content renqed Iron 0.1:
to 0.54 fno-et 00,-I/1 end nitrite um 0.090 to 0.210 )1;-at
I0:-I/I during the period of eaperil\ent(riq.20-id) . Pmuonie

content recorded e peel: veloe on the third dey(24.S8)|o-et II-I3­
ll/1) followed by e qredoel decline till the loot dey(13.0S/no-et



1;?!)

ll,‘-I/1). Grass prlnasy production valuss sharply lncraassfl
mu an than 4mm.o -am’/ear) ea mu» day(1?7s.l 1090/83]
an tcllolsd by I lhntp dssrsans an an an aayus-0.9 ...=/.=/
am . an pr!-filly predustlon valuas elosaly lollovsd tbs tssafl
sf fluctuation of gross primary production rats and sscordsd
mum. valas on tha um» aq(1oo1.s nqc/h’/any) <uq.2o-1:).'

Dlnalvud wlyqsu content gradually increased tun than sq
or aapa:l|ssat(3JI al/1.) no tho ninth dsy(5,68 ml/1), tollsvsd
by a sharp defitaass can ths an day<:.14 a1/U. salinity
valaas steadily lac:-sass! from ths day at axpsriasaflls-Bio) to
em last day(24¢-G940). The pfl of vats: was at its pun on ths
third day(9.35) tollonsd by a stsady daollns till ha last flay
(8.72)(I'lg.2l-l). The solnbls raaetlvs phosphats was at lts

peak an tho third dsy(21.00/:9-at P0‘:-P/1) and suhshly a
sharp dsclias was mead in lts ecnuantratlon till aha last day

(1.5: /aq-no P0‘-P/1). llltrats aonesntratlon Qmouaaud ta.-an
0.13 to 0.59 ):9-at I03-I/1 and nltrlts ital 0.085 ta 0.150”
at lo,-a/1 during tho period at sapsrinsaflrlq-21-2). Ammonia

eoaeshtratlon recorded a peak valus on the third 6ay(25.ll/up
at III-I3-I/l), Eollowsd by a gradual dscreass till ths last day

(15.29 In-at HR,-ll/1). Gross primary pzedueslca rats rseonlsd
an lnsrsass nu cm mm day(254.‘7 uqc/Q‘/am to ths mu
aay(1s04.4 qt:/pa/day) altar which a sharp dacllns was untied
can em 1m day('I2'I.6 -qc/h’/am. as prllary pmaunuu
values clossly Iallanvsd the trsnd at fluctuation of gross
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I191» 11-1 Q0 214

I'1¢'a 21¢‘ U0 21¢‘

P‘Qa 215, QC :10’

I19-a 11019 ‘EU 31113

P16; 31013 Q0 21.1115

Hauler oc obaarvouona on  variation
in the diaaolvad cqqan, aalinlty. pl.
aolubla raaottva phoaphaoa. altrata,
Math. 30:12“ and groainctagsatr V prduoa rataa
Eaaporugautal ancloluaa-¢3(lI‘aPal)

Raaulta or obaanauou on the variation
aolabla raactivo phoaphata, aitrata.
nitrite, uaaonla am! groan and not
prirn proclamation aha in Qua '
aapaggontal ‘ran:-Aiicontrol)

namlta or obaarvatlom on tho variation
in the fliuolvd ouqqan, lallnity, oplrl,
aolublo r aaouva phoophata, nit:-aha,
nitrite. Quota and qtoll and not
primary production raoaa in tho
anparinantal ran):-Afllavat 4- 6-gluooaa)

naaulta oi obaorvationa on tha variation
in tho duaolvad ouqgan, aaunlty, ail,IOIIDIO Itlfiklvu
nitrite, xonla and groan and not
primary production rataa in tho
axparilaantal ‘raw:-Aflmral)

Result! of observations M the variation
in the oiaaolvod ouqvqan, aalmity,
aolubla raaottva ghoaphata, nitrata,
ntglu,  qmaznutaimtr at! ptofiu at rataa
znarinamal ‘rant:-M (10103 + Ba2HP0‘)
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Legends to figures 21-I to 21-15;

cn- Oxygen in ml/I "P0;P in Pg-01/I I-NH;N in pg-01/I
x — Salinity in °/O0 AN 0; N in pg-01/I O-Gross production in mqC/ms/day

--- . PH 13-N 02- N in ,_,q-q1/| O-Net production in mqC /m3/doy
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production rum, with its peak rooordod on tho ninth 6070204.!
awn’/ma (riqni-3) .

SEQP

Biloolvod oxygen oo%trotiol| ranged botvooa 3.00 and 3.16

Q1/I daring mo period of oaperinoat. salinity vain: lhouii mill
toorouo firm the day oi oaprino|rt(i0.0%o) to the int duy(10.0%o)
rm pl! ac mm znwuaeod em 0.1! to 0.55 an-in tho 1302106 oi
owdfltiqdi-4). Ioiubio maotivo phooplnoo steadily dooronood

tron tho day oi oaporinoat(0J! )2;-at P0‘:-P/1) to tho has 0ay(0.26

rq-as Po‘-1»/1). magma content dociinod £1-an tho any or Qporilnlt
(0.91 )|q-lb no,-ll/1) an tho um aay(o.09)nq-at I0,-I/1). llitrito
oonooatrltion varied from 0.050 on 0.100)»;-at ma-I/1, ma gnu
com.-oat fluctuated inn 2.00 to 3.50/15-at In,-ll/1 during tho
period of “'l'9!lriq.21-5). Grooo ptilltf production vniuor varied

between 102.9 ma 29s.! qr;-yh‘/ea; with em pefll vniuo rooorflod on
the oixthdq. flotprinaryproduetioawutooorloflontinoilth
(30.0 nqtha/day) and niath(3O.6 ng0/ha/day) dayo(I'iq.2i-6).

21$.‘
nioooivod oaqqon oontont rooomod 0 sharp iaonno Ira tho

thlfi d&1(3a98 I1/U U0 ‘GHQ ninth dlY(7¢5l I1/1) 1011606 by O

qradnul dooiino till tho int dly(5,0I ml./1). salinity vuluol
oiiqhtiy iaoruaood from the day of auporinont(i0¢0lo) to tho
last dq(10¢@io). The pl! of voter was at its peak on tho third
doy(9.S0) followed by 1 nod! docroaoo till. the twoitth 0|!
(9.10) (liq-21-1). ‘rho Iolublo roootivo phosphate concentration



4'2‘!

1‘?

waa at ita pal: on the third day(30.3l,|9-at P0‘-I/1) ioiiovad
by aharp daoroaao till tho last day(14.03 )9-at P0‘-I/1).
Iitrata oontoat dacraaaod sharply firm tha day of alparinant

(0.91’q-at I0,-I/1) to tha third day(0.i4)aq-at I10,-I/1) altar
which it IQ“! batman OQ10 and 0.36/no-at  Q llitrita
conaantration ranqao bet.-naaa 0.050 and 0.19!/no-at 110;-I/lfiig,
2i-lh Ammonia ooatant was at its peak on tha third day(3.6.27

)9-at Iflfl/1) aftar shim a ataaoy daeiiaa waa notioao till tha
laat day(1‘7.86 )9-at IN,-I/1). Oroaa primary production

vaiaaa tqpjdly inoroaaod tron tho um-a aq(141;0 :96/an’/day) to
tho ninth da!(_202l.4 09¢/I,/GUY) aftar which a ataap deolina val
aoticao an em 1»: day(729.4 age/Q’/sq). not primary
production rooordad the nook valaa on the ninth dq(960.1 aqfi/by
day! trio. :1-9) ­

213:6!‘

niaaolvoo mcyqan oonoontration increased firm tho third
4010.90 I1/1) to the ninth day(7.56 al./1) followed by a aharp
dooliaa 8111 tho iaat da1(5.10 ml/1). salinity vaiuaa raooroad
alight inoreaaa IIQ tho day of flpIt1IIl\t(1O¢0%o) to tho laat
day(10.67lol. Tho pl! of the water waa at ita palk on the third
day(9.52) tailored W I gradual daoiiaa till. tha lllt 6119.12)
(No.21-10) . Tha aolubia raaotiva phoaphata raooroad marina

vaiua on tha third da7(30.0o)|q-at P0‘-P/1), followed by a marp
daolina till tho laat da7(14.31 for-at P0‘-I/1%, llitrata
oouoaat ration oaoraaaad rapidly firm tho day at azpariaant ( 091

/:9-at no,-n/1) to tho third oay(0.14)|q-at uo,-I), attar which



4.1.16

1"? 3

it rlucuetec between 0.10 to 0.10)”-et I03-I/1 till the lest sey.
Iitrite content reoced between 0.099 end 0.180)»-et I0,-I/l during
the period ei e:rperinent(I'ic.2l-ll) . Aenonie concentration recorded

neainl welsh on the third dey(37J4)q-et In-1:-A-I/1). otter which e
steed! decline wee recorded till the leet dey(11.06)»q-et In,-I/1).
cross primer? production rate increased sharply tron the third deg
(no.1 eqc/h’/den to the ninth dey(l936.'! egc/e’/oey) followed by
e one;-p decroeee till the leet dey(80le3 moi!/ll,/dey). let prinery
production velnoe cloeely tolloved the pettern ct fluctuation of
qroee prineryprodoction reteend rocordedepoduonthsninth deg
(non: eqc/in’/an) (210.21.-12> .

Zlflfllfi

Dissolved oaryoen ooncentretion sharply increased Ira the
third dq(4e07 ml/1.) to the ninth dlY(7e15 I1/1) 10116806 by l
eherp docline till the leet dey(4,l4 nl/1). A nild increeee in
selinity veluoe nee noticed {rm in day of o:periJent(l0.0%o)
to the loot dcy(l0eGIo)e The pi! oi wetcr sharply inoreeeod firm
the third dq(8.65) to the ninth dey(9.50) eftcr which e-etcop
decline in ite veloe wee recordedwtlo) (riq.2l-13) . Soluble
reective phoephste content recorded marina value on the third

dey( lleoflrq-et PO‘-P/l) followed by e qrodnel decrceee tdll
the lest de1(24e3G)Iq-et no‘-P/1). llitrete content recorded e
peek on the third dey(50..4l  IO,-I/l) iollouod by e sharp
decreeee till the lest dey(l7.-‘Biro-et No,-I/1). The peel:
concentration of nitrito wee observed on the third aeymoss

):q-et I003-I/1) after which e gredoel decline in ite velne wee



.4;

aotload till the laat da~y(2J00  N03-ll/1) (F1q.2l-10¢
Ammonia comaue gradually decreased {run tha third daIy(3¢6S’q­

at III,-I/1) to Qua laat 6ay(2.0‘7fq-at llfl3-I/‘U. 0:001 urinary
prfifitmtloll 781000 laeraaaad sharply tron GIN ‘B11106 6l!(l9S¢O

mo/=1/am no the ninth a-yu:os.a -qc/a‘/an followed by a
ttotp dacllna an cm 1.» <lay(2'I3.2 nqC/h,/day). lat primary
production rah clonal! followed the aana trend of fluctuation
aa that of the qroaa primary production valuea, and thapaak
valua vgaa zeoazfiad on em ninth day(0a0.3 aqc/a’/a¢yHr1q.21..1s>.'
Tabla-12: Details of aaparlnant-3 ecnductad flaring April,

108$ (Duration-18 daya) .

HHS‘I301-$1 6912101 1» 6 ­lnel-02 Organic  00.00 10.00 ­
19 zlllm
Tank-Al
Tatfiill
'1'anI:-A3
‘rank-A4
‘rank-A5

dantzol - -5- @­Omml-0 alum:-a 00.00 10508 .­Pfltllh Q I Q.’» Ema:-phoaphaea - 25.0 ­UIQQ .2 Q Q
4-I-1 ml@&'

ntaaolvad canon eonuane gradually lacrbaaafl ha an day at
azpar1nent(3.42 nl/l) to tho ninth 6ay(4.4l Ill/1), iollauad by a
sharp decline an tha tvaltth da1(3.4'7 ll/1). salinity valuaa

qnauany lncmaaad mu the day 0! enp¢r!aIn1=l1‘I-31¢? Q W 1'"

nu "nah", ¢%tratloaa 00600 la Ea E
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aey(n.exe). ‘I110 fll of water veried betweea 0.30 end 0.620-1;,
22-1>e‘:‘ The soluble reactive pr-apnea raged tam o.s: to 0.01

)I0-It P04-I’/1 during the perilll at Ilffiltileat. menu
cone-entretioa fhifihietid fit 0.67 Q0 0.Nra-at mi-N/1 and
nitrite tram 0.0335 1:0 0.0l!rq-at N0,-ll/1 during the perid e!
nsudy(r1q.2z-2). remain content rmqed between 3.04 enfl 1.60/up
etfllifl/lfilrinqflmeperiedelllvlrhent. Greeeprieexy
pmductioa venue mredueliy inereeeed £1-an the dey ei euperieent
ua2.s -gem’/am to the ninth 0e7(40‘I.4 we/-3/aq>}~ mm
which it mans duerply am the um aq<1e2.9 um/n’/any).
let ptinety production nee wee et its peek on thn third dey
(150.1 nit!/Q3/dqi (119.22-3).'

nieeelved oxygen content increeeed ehe:-ply tn-an the thizfi

aaymso ml./U to the mm» ants.» :1/1) followed by l needy
decline till the int 0ey(4.1'0 :1/1). Selinity veieee qredeeliy
inareeeed fit the 617 of e:petiIl\eBt(27J%0) 00 Q10 lelt def
(31.00). me pn at um: tecorded hiqh nun on the thin! eq
(9.35)? {elicited by e 01 decline till the lent dey(0.70)
(Fig.2:-4). lelubie reactive pheephete wee et ite peel: on the

third dey(4.9'Ifg-at P0‘-P/1) alter which e qtafluel decline wee
notioed mi the an aey(1.2$/:9-at P0‘-P/U» lama oaateat
varied {rm 0.23 he 0.I0fq-et no,-.1!/1. And nitrite {rum 0.500 to
0.-l00fc-et I0,-I/i during the petid of e1qaerineuB(riq.22-5).
Alaeaie inlet: tlqieteted its peek on the third de7(4‘IJ4

)1q-et In-I3-I/1) elter which e eherp decline wee enticed till the
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Raaulta at ebaarvatioaa on aha variation
in tha diaaolvad cuqqan, aallaltm QB,
aolubla raactlva phoaphata; nltraha;
nae‘:-an. @on.i.:°:l! qmaiaagkmt2 any pmam rataa
zaqnarinantal alaeloaura-¢1(Cantmo1)

Raaulta of cbaarvaflona an aha variation
Ln aha diaaolvad amyqaa, aaltntty, ail;
aolubla nactlva phuaphatwa, alistaim
nit:-ita. caaunta and qmaa and at
primary pzodaauoa rataa in tha
aaparhantal mclonza-C3 (Organiculxtutal

Raaulta at observations on the variation
in tho dissolved oxyqan, salinity, all;
aolubla raaetlva phoaphata, nit:-ata,
nitrita. xoata ad qmoaa and nat
primary produauen rataa in the
axparlnantal ‘rank-M (Central)

Itaaulta at abaarvationa on the vaz-tattoo
in tha diaaolvad uxygan, aalintty, )8,
aolubla raactlva phoaphata, 81381800
nltrita. 1on1a me! qmaa and nat
primary production rataa Ln tha
asparinantal ‘rum-Aflorqanle natxtuma)

Raaulta at obaazvationa Mon tha variation
la aha diaaelvad aoqqan; aalinlty, all,
aolubla raactiva flzoaphata, ll-I-‘l$l‘I.‘UOa

nltrita» wmand agumagamtprim an prom ct ra
azparinantal ‘rank-Aflrotalhi
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ieee dey(1S.0l fag-et Ill,-I/1). Qroee prime:-y  veleee
ehueed eherp increeee true the third dey(304.S egl!/ea/day) to
en. qua» aqua:s.o eqc/e’/aqa toiiewefl nq . lteep mam
an the am deyfssoa mac/in’/sq). let ptilery prudential:
reeordefl . pa value on the ninth dey(i2i7.9 eafi/h’/eeylcriq.
22-6).

.Ifl..£'.:I.'

nieeolved oxygen content renqed true 4.65 to 4.97 ei/1
during the period of experiment. Selinity qreleeliy iacreeeed
£23 the dey O! e:peri|eent(20.4%e) Q6 the lelt dey(35.0%a). The
pl! etnleeer fluetueeed firm 8.40 to e.60(Piq.22-7). Soluble
reeetive phoephete qredueiir de¢reeeed teen the any of experiment

(0.9: In-.e 9.04.1»/1) to en. tveitth dey(0.iI F-as no‘-9/1).
nitrate end nitrite ooncntretiane decreeeed qrelnelly fem the

third dey(0.09 Po-at no,-1|/1. end 0.225 )|q-et BO:-I/1) to the
ieet aey(o.ss rg-et no,-n/1 end 0.090 rq-at no,-11/1>(r1q.22-0).
Zunie concentration veried from 2.04 to 4.09/mq-et Ill,-ll/1
during the periad cl experiment. Grose prinery production tete
wee at ite peek on the third dIy(416.0 nut!/Q,/dey) deer vhidu
e needy decline wee obeerved an eveuen dey(60.9 101$/In,/deg),

loiimved up e mild :1» an an. an de1(‘D.i eqc/J/any). um
prineq production wee obeerved on the third dey(i7.iS eq¢/e3/
dey), nan aey(21o.i nqc/e’/my) am! the use dey(55.7 nqc/e’/
a.y)(r1q.22-9).

118:8’
nieeoived uayqen ccntent inezeeeed eherpiy true fie thin!



4,31»!

unit­

0,‘;

¢I1(5.0I el/ll to the ninth dev(1.dl el/l) followed by e aharp
decrease till the laat day(5.l2 el/l). salinity valeee gradually
increaeed frun the day of the merhmt(28.4%c) to the laet day
($9.093). The  of water moved marina value on the third day
(9.40), followed hy a qrahal decreaee till the lest day(l.90)
(no.2:-10). Soluble reactive phdephete wee at ite peek Q the

third dey(l7-24 rq-at PO‘-P/1) rollowed by a eharp decline till
the lelt 4l!(3¢5l /in-at PO‘-I/l) . llitrete content qredeally
decreaaed true the day or e:perieent(0.l'!fq-at I0,-I/l) to the
twellth daylmie rq-at no,-an/1). nitrite coecmtration wee at
its peak on the third day(0.29S In-at I0‘:-ll/1) tolloved by a
eteedy decline till the last dey(0.05B)nq-at I03-II/l) (Fig.2:-ll).
lemonie concentration recorded nuinm value on the third day

($1.43 In-at mt‘-J/1), eiter which e Ihltp decline in ite
values wee observed till ma laat daytianu fig-at an,-n/1).
arose primary production rate sharply increeeed tram he third
dey(653.2 mam’/day) to the ninth dey(l663.‘7 mqc/a’/day)
ED116006 hy I mun decline an the um day(59l.0 aqc/a’/dry).
Ilet primary production values closely followed the pattern of
iluctnetion at qrcea primary production rate and recorded e
peel! value on the mun aquzoza eqc/ha/aq) <r1g.22-12).

2lIlk=dl'

niaaolved auqqen content fluctuated between 4.81 and 5.54

ml/l during the period of experiment. Salinity valnee qrafielly
increased trun the day or nrperi|nent(28-4780) to the leat day
(smote). The pa or vater gradually decreeeed :1.-an the day or



41.3.6

1'1/8

eI=:>erieeee(a.00) to the twelfth aey(e.$s) followed by a slime
riee in an value an em an aqmao) (1-1q.2z.1:>. leluble
reactive phoephete gradually declined {rm the day or experineoe

(o.e3)m-ea no‘-P/ll so the leet dey(o.1o/nq-es were/1). ulereoe
and nitrite concentration decreaeed orehally firm the day of

eJtpcI'1nent(0qI7)lq-at I0’-I/I and 0.21 )sq-at no:-I/1) no the
leer aey(o.11)nq-as no,-I/l and 0.050 )1;-ea IO,e'-I/1) (no.2:-14).
Aenoeia content gradually dacreaeed firm the day or experiment

(4.0: )oq-at mi;-ll/ll to the laet defllaoejlq-er In,-I/l). Groee
primary pcion rate wee at ite peek on the third dey($0l.l7
eqc/h’/aey) otter mam a sharp mam vae noticed an the
twelfth 4-10.: eqc/in’/any). nee ptllldty pmaucuon wee obeerved
on the sum aq(1az.1 eqc/h’/aey). eixth dey(22S.l eqc/-'/aq)
ead the last day(l2.! eqc/h’/am (1-1q.az-as).

Ilflizfil
nieeolved cameo concentration ranged tron 3.90 co 0.03 al/1

Y1 mrinq the period of experiuemt vith ite peek value recorded on
the eixth dq(6.03 el/l). Salinity valuee gradually increaeed
true the day of experieent(20.4%e) to the laet day(35.0lo). The
pl! at water qramelly decreaeed {rm the day of e::perinent(B.60)

to the tueltth dey(8.30) followed by a eild inoreeee on the
leer da1(l.35) (Fig.2!-l). Soluble reactive phoephate recorded

maximal value on be third day(24.09 /no-at P0‘-P/1) after ehida
a qradual decline wee recorded till the lee: dq'(lo.I2 ro-at
PO‘-I/1). Nitrate, nitriee and neaonie conoentratioae qrahelly

decreaeed true we day of e::peri|eeat(0.l'7)nq-at Id,-I/l, 0.210
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Raauita of obaarvatioaa on tha variation
in the diaaoivad ouyqan,“ salinity, pfl,
aoiubia raaotiva phoaphata, aitrata,
aitrita, unoni;.:nfl qroa:aa|tlg'aatprimary product y rataa
aaparinaotai 1'anI:-Mhuparyhoapbatal

llaaulta or obaarvatioaa on the variation
in tha diaaoivad oaqqan, aaiiuity. pH,
aolubio raaotiva phoaphata, nitrata,
nitrita, anemia and qroaa and not
primary promotion rataa in tho
amparinoat 'rank-M (Urea)

.-1m; 4. .~¢_  ,r.a-._=fl=r..~. ~i¥l!.. _-1&2," .*...!= 1:1­

llaaulta of obaarvatioaa on tha variation
in tha diaaolvad ouqqaa, aaiiaity, IR;
aoiubia raactiva phoaphata. nitrata.
nigita, §oni:°:ud yqroa:nu::.natpr ary product rataa
aapazinantal ram:-M (Control)

Ramlta oi obaarvationa on the variation
in the diaaolvao ouyqan, salinity, )8,
aolabia raaotiva pholphato, Mtr“.0aitrita, xonia and gross ad not
primary produotion rataa in tho
auparinantal ‘rank-Mfiwqanio nizmra +
Potalh -0- 6-gluoolal

aaaulta of obaarvatioaa on the variationin   mi  PH;
aolubla raaotiva yholphata, aitrata.
aitrita, xonia and groan ad not
primary produotioa rataa in tho
axpazgaantai ‘ram:-A3(0rqanio aixtura -0­
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rq-at I03-I/1 and 4.02 re-at III’:-I/1) to the ieet ll7(0.1-I fp­
et Io’.-I/1) 0.0S0)1q-at lo:-I/1 and 1-.00 )aq-et ll-I3-ll/1) (Fig.2!-2).
Groee primary production rate ehowed e eoderate increeee tree the

third day(665.2 aqc/5'/any) to the mm: dey(o64.0 09¢/la’/day)
which wee followed by e lhltp decrease till the iaet day(55.l aqC/
Q,/day). Rot primary production vaieee tluctueted between 12.5
and 310.0 aqfl/ea/day with ite peak value recorded on the eixth
day(3i0.I nqc/h’/can (1-1q.2a-3).

SEQ.‘
nieeoived oxygen content qradaeiiy increeeed true the day

of ezperinent(4.l0 e1/1) to the eiafls dey(6.i6 mi/1) e£ter which
e gradual decline was recorded till the ieet dey(4.99 ni/1).
salinity velaee ehowed gradual increeee true the day of
experieent(2c.4%o) to the lest dey(34.0%o). The pH of water
recorded peek value on the third cey(9.S0) followed by a steady
decline till the leet dey(9.10) (Fig.2!-4). 8oi\fl>1e reactive
phoepbete. nitrate md nitrite concentrations qrefiaal 17 decrcaeed

from en. an of eaperi|eent(0.93 [19-at PO‘-P/1, 0.01)”-a en,­
I/1 and 0.210 Pg-at I03-I/1) to he loot dey(0.10 )iq-at P0‘-P/1,

0.10 fag-et N0,-I/1 ad 0.050 ,9-at W0,-I/1) (Fig.2!-5). Anonie
content recorded eaxinam value on db third da7(52.43 )|q-at lit,­
ll/1) followed by I eherp decline till the last dey(23.66 re-et
II-I3-II/1) . Groee primary production valued ehoved an iaoreeee
from the third dey(49i.9 nqc/Q’/any) to the mm: dey(ii2S.0 mgC/
-3/an toilowod by . mm decline =11: en. an dey(-02.9 ngfil
ma/day) . let prieary production cloeely followed the trend of
tiucmatioc of groee primary production rate end ranged rrc 6.6
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4.1

1;  £1!

tn 601.0 Q90/I3/011.1110 8:000:11 valun Ill noordod on thlan  0
%HllI%'
tabla-11: Detail: oi Bxporhcuh-4 maamua during Play 1904(0\u'at1on-15 days) '
1, mt rertlllacr concentration: added 1n ;::__t/1'0 II"!' 7 ‘ (Ln Ilq/1)In um '‘rut:-A1 ¢am::o1 - - 6 -r ­
rank-A1 Ozqmlcnixun 00.00 10.06 14.07 5.0

4- Fatah 4­
, 6-qlucolc

‘rank-A3 Organic nixturnX Potllh 00.00 10.06 14.07 ­

2.‘llli:.0l'

niuolved uuzygun ceaimlt 1-angel tron 4.07 to 5.61 I1/I

Gnring the period of oxporincat. Sallnity values showed gradual
1ncreaa tan the day of cxpur1annt(36.9%0) ta thn lat 617
(43.9%). ‘mo pfl of unto: ranged hotwoon 0.00 and 0.25 during

the period at mper1n0nt(P19.23-7) . Soluble reactive pholphah.
1111:;-ate. nitrite and Ilnonla conucntratioal gradually doc:-0000

tron the day of m:pcr1ncnt(0.ll /19-at P04-P/1, 0.54 fq-at IO’.

a/1, 0.210 fq-ac I02-I/1 ma 6.11/gq-at um,-I/1) to thn an dq
(0.10 fa-at P0‘-P/1, 0.10 fag-at M,-I/1. 0.050)19-at I0,-I/1 and
2.5: P9-at ma,-n/1)(r1q.2a-0). emu pram.-y pl."00u¢t10n- ate
fluctuates! mm» 15.0 and 193.0 me/.9/a.y during en. 9013106
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at Invariant, and ltapaakvaluawaa raoozdaflonthanlnth
day. llatptimaryproductloawaa ahaorvedoathadayot
a:par1|aaat(OJ act!/a’/day). tha sixth day(00.5 ngfli/53/day) and
tha last dq(60.fl nqfi/Al’/day) at a::pa:1nant(I'1q.23-I) .

21:52‘
Dlaaolvad aaayqan aontant mcoulad an lactaaaa Ira tha

cum aq(s.a1 ml/1) to tha um aq(1.11 n1/1) altar ma 1
aharp dacllm was aotload till tha last day(5.48 ml/1). Salinity
value: qradnany 1 acre-saad from the day at awn-!.nant(35J%o)
£0 the last day(43.4Mo). The fll 0! Natal’ recorded until
valua an tho third day(9.S0) aitar which a sharp dealina val
notlead till the last day(8.87) (l‘1q.23-10). Pad: canemtratlon
of aolubla reactive phoaphata was raeorded on the third dq

(17.60  P04-I/1) tolland by a sharp doctano till tho
1»: aay(2.24 Iaq-at PO‘-P/U. filtrate and nitrtta eontaata
qtahally éoczaalad tram the day of axpar1nant(0.-54 fa-at I0,­
I/1 an! 0¢2'I0,1q-at I01-ll/1) to tho last day(O.10 /19-at I0’­
II/1 and 0.050 Pg-at IO:-I/1) (119.23-11). nmua ooncaatratlcn
daaraaaad tam its peak valua on the third da7(61.02 )aq-at IR’­
I/1) to 0.76 In-at In‘-II/I on tha last day. O:-on primary
production value: iuereaaad sharply from the third day(205.1
nqc/Q‘/an) to the ninth aay(1sao.0 we/Q3/aq; , after mam .
mu.-p Qacraaa val notleafl an tha last aqtsems aqc/-3/an).
Iat primary production rata clcaaly tollarad tha trend of
fluctuatlnn at groan primary productlcn valuaa and Quinn
valua m zaaordad on tho ninth aqtaaaa me/in‘/aqHr1q.2a-1:)



4'4»! iii!‘
niaeeived eayqee eeneentratiee teeerded an increaee true

the third deflbdl ml/1) he the aiafla dey('7.20 mi/1), leliewed
by e sharp deereaee tili the iaet da1(5J4 mi/1). lalimlir
valeeeehewedaeteepieereaee trenfluedeyetexperilaena
(umte) ea use lent day(43.4se). The pa wee at ite pea ea
the third de7(9¢41) followed by a ateedy decrease till the lent
day(0.92) (Fig.2!-13). Beleble reactive pheephate concentration

wee nacdx an the thixd day(1‘l.SOPg-at P0‘-P/1), after vhidu

nitrate and nitrite centeate gradually decreased Iran the third

dey(0.l4 In-at Io,-I/1. and 0.210 fa-at I0,-I/1) to em am day
(0.09 re-at no,-an/1 and o.oes lug-as lea-n/1)(r1e..2a-14).
beeiaeeneeetretieareeerdedapeakvaleeeathethimdday

(60.13 re-at ll!’-I/1) tellewed by a eharp decline till flue
lent day(1o.4'! re-at II‘-I/1). A dhetp increase wee ebaezved
in the qreee prhary production values {mu the third dey(201.l
eqc/h‘/aw) u the ninth aquns.leq¢/n’/any) tollewed by a
ehazp decline an the um aay<e1o.1 eqc/Q‘/any). nu pa-any
pteduetiea value! cieeeiy tel lewed the pattem oi‘ fluctuation
el green priaeq production vaieee and e peek was reconded ea
the ninth dnv(uoa.1 eqc/1'/aay)(uq.za-as).

a lhllp decline wee noticed till the lent day(2.10/sq-at P0‘-P/1

4'5 '
md1wmm1u&a, u}1u1@

n;g@fl mnfiandindMtmMMmm@t
eterqaaiedebria.
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'l‘ha Ion! aarldaed water was qraanlah la aolear whan

blea apneamad. Bclnlnant special in the bloc: val 2E_fl1flfl]
@131 followed by other spaelea cl! blua qzaan alqaa.
nannoplnktela warn Rpflltnfiid by Q1331“ ap., gggggu ap.,
IM mew} -1» 21% I\i=h Ii afiana av-.
w¢¢--M-~@»»mmm-»..mam-m wanna
Up. wan alao praaant othar than $11153“; ap. ¢hanleally
fiartlllaafl water ahcvad ihraualah colour whaa bloom appaatafl.

P1w\==¢ firm" wh 1' mama ataxia. ill: manna:
Qh I9“ ill ‘Pan-hi“ ‘P0 Ina .W
warn abundant: la addition m aflm1.

lntheaazparlaantauhara erqanlealxhurawaauaaaaa
tartlllaar, tho hlocnlnq of gggmg flgg was chaorvad.
In tha aaparlnanta whoa uroa was uaad aa tartlllaar hloaalng
oi nanaoplanktara rapraaented by Qlggla an. and atha:
a\$ara at Chlarococcalaa (Chlorophyaaa) van lnvaatlqatafi.
In tho anrlchnam: auparlnanta with aupa: phoaphaua, the hloea

¢f.!lliflmla£1m- $15». mahhln-van
obaatvad. In tho taalza vhora potash was uaad tor antlolnant,
tevalaumamwuhflgap. ahdflgflfllg Ilnwara
IOO0l'QIfla

fiilfllfllll fll!lll"1"b1'-147'

‘ The atatlatleal analyala ahowad em: mm was 1»
dlttaraaca in than rata at qreaa primary prcflueuloa hatwaaa

qgpu-u-m=-1 and up»-a-m=-2 la tha 1,; gm mama and jg
313;; aathod. Chemically fiartlllaad tanksahcvad aiqnlllcaatly
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lav rats oi gross priaary production in both tho aaporiaonts.
Thoro was no siqnitiomt dittsronoo botwoao tho lam!-cmios
and organic Iaiatoro in thoir iafloaoo oa tho gross primary
production rats. Individual ooriolnoat with potash, Ilpllb
phosphato and III! shoiad siqniiiuntly low rota oi gross
production whoa ooqarod oith thooo onridnod by Ian!-Goqloz
and orqanio nirmro. Roriolnont with potash, when %aro|l
with that oi‘ auparphosphato and oroa, showafl significantly low
gross production rota. Uroa onriohsoot rolulmd in significantly
high rato oi gross production than tho aoporphosphato
snrio1'noats¢

statistically thoro was no significant diftoranoo
in tho not primary profluotion rota botwson lrporilaont-1 ano
maps:-iaoao-2 both in tho 3; Q5; and jg “gm nsthsfll. chaniosiiy
tortiliaod tanks ahovod simiiioantly low rate of not prioary
produotioas in tho oaporiaonts. d-qloooss has significantly
ciao:-eased tho not primary production rats in all tho aaporiosnts
whoa oolllparofl with tho non-gluoooo troatod oooiosoros.

significantly low not primary production rats was oboorvod in
tho indiviwal onriolaoat moriaants with potoah, Ioporphoophata
an! aroa as %aro6 with thoaa by Inn!-Colsplaa ma oroaaio
mixmro. Ursa ooriornont ahonood significantly high rato of
not primary produotioa shon oowarod to the onrichnmt by
soporphoaphoto and potash.
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sranoflioii) opinao than oonosouaoion or phosphorus an!
nitroqan in thowatar oontnols tho tiaatiooot anazqybyths
primary produool-‘Ia fllibloqaflllfl-7; sovsral vorxors hava $00170!
that tho nutrient oariohasat tasalts in tbs inomsaao oi
production at the primary trophio level. ‘ma mtriam: onriohsaat
swam wan oainly aiaod at andarstanoing ma important daanqoa
in tho aajo: onvizousntal pa:-asaoaral Hovsvor, ms of tbs
snriohaant uqsorinsnts oonduoteo aa:-liar indicate that than
was littls or no ohanqa in tho not:-ions ooooaatratioas oi aha
anrivonssnt ma to anridnaaflsinsola, 19419 Roldan, 1961; Hsphar,
1966) Smith, 1969). In tho prasoat study a diraot ralationship
val fioorvad boianaaa tho lavol of anti-iant iqut and tbs
raaultant nutrient oonosntratioa. ‘Ibis 1.-asalt is in olosa
aqraasm: vim flan observations oi o'l:ain and 6alIovyallas(l9’!4)

saployiaq phosphorus and inorganic uitzoqsn traumati­
Ilalativaly low rota oi inonaass in tho soflabls roaotiva
phosphata and tho unonia oonosntrations in the jg um
aaoloaazaa during naporinsno-1, following afldition of uutriantl
twioa, aaybsdostothahiqhrataotuptsxsot thoaaslqsnts
by phytoplankoarl, adsorption to the particulate organic mattar;
abso:-ptioalaythsssdiasnt snooaaootha saapago throughths
aadigsut, Pratt(194l), lIandsl(l964) and flohindlar 3; 3141911)
also obssrvsd tho ans trawl in their aapsrinsnts. ‘rho rasults
obtainsd inthlfllvlrinsnts oondnotod umgmgemm



|.-ma.

CO

-llflléltl tha poaalbla attack at tha aadhant an tha nutrlanta.
After tha addition at hutrlanta for tha third tlaa, larqa meant
at tha aauarinlinadln aulutionwhichmaybaduatotha
saturation at ma aadlnam aa diacnaaad by Prat1:(194l)­
cauparativaly Ieaaa: rata at tncraaaa in tha autrtaat
conaantratlona at Qua lncloauraa-62 and 423 whan eomparad ta that

6

at tha sncloauraa .32 and I3 aha: tha tnfluanaa of tha aafltnaat

an tha anltdnant azparinanta. I-lauavar, the zata of primary
ptoduatton wan not aiqnitlcantly diftarant at the two atuaa
lndwattnq ma aupply of mutants ahova aha optimum lavat­
It 10 none-nrthy that the aadinant typo at Encloaara-B in aura
aandy, wharaal that at lncloaura-C D highly aflt! and olayap
natal on aha eorralaticn ahaatvad hatwaan tha gram-ataa an!

nutrient ooneam: at tha aalinant, It may ha statafl that tha
rata at adaorption of uutrlanta by tha aadinant at Encloaura-(3

waa ralativaly high. In tha control amloauraa, tha
concantratlon of aolabla raaetlva phoaphata, nttrata, httzlta
and quanta anally dacraaaad tram tha beqimlnq 0! tha
axparilaant and the primary production rata the val-‘£06
aacurdlnqly. whanevar law rata at primary production val
raeomdad i.ntha!n!$E\"'-‘1l2.lflI¢°""'°1 "“"'v '

1

alaaltanaaulg lav Laval at any ona or an at ma mutants
wll also ohaanafl. Thin attack was aura pzamumafi in tha

3| ngn control tamza.

vtiltaatlcn of aitrata raqutraa an anarqy aapanflttana
torboth tnductionof thamaynaaystaamdradaainqpozalntlal
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(lipid! 33 35,1969) - In was-10:10: alga, climax an MP-0:0;
ntflalynloonngnolyltanoranurounnynunllcualldoal
annual £0: the annihilation at ans-I(l-olt3.cy am! Byrntt,
arm. In flu 3 gm cmorhunt whoa chcdcd aanau-a
won mod, tho naonla donecntntlon eomtdatly decreased
{ran the 212:1: day of ozpurhnae cvmthouqh the nltntc
eonmmntton mmotad relatively mm. ‘H11: 10 in clean
aqlonoat nu: aha mmvm of earlier wanton who abound
tha protsnathl. utiliation 0! annual: can tho nttzoqn
cnpenndl by we phytopllnlthrl in tho lobe:-auoxy untalqul
Gtl1‘B\lIQI¢  coastal water! and in natural anvil-orient
and the suppression at mum uomilation by anneal: inn at

0 commutation of 0.5-1.0 fawn I/l(9y:0tt,1963p Gu111u\l,1963|
north and Byroimtillg; Grant ‘Q fl.,1901, Ipplq Q QLAQGQ)
Machine uni mqdll-0,1969: fltrlckllnd .11 11- -1960;000:1119 Q 11“
1910; may and mg»:-1.1910, l4ae¢u'th7 1912;; l1¢¢arthy and
=n1¢r.1rm Machine and IJuqdu1a,19'!2; umq ma capun.
19761 ¢ouvq7;197'h I'l0cCu'th1 n Q,,l9W; Barn n Q.,1fl%I;
npplq Q1 Q,,191! and I-Melange 3; _Q.,19‘79).

uncanny Q 3.4191-n aha:-we that nan was uznud
alto: ducal: in the order oi prataronec mi Ihfll Q10 It at
available anneal: and urea was insufficient to acct thi altrogaa
dnnmfl by %1u|fl:to1.-0 than nitrate was utlltllflu Thnqh Inn­
I was patent In tho MPO! 201111100: and, only thi
coneontrafloa 0! lineal: was estimated in the pr.-count study­
Thc hlqh content cl $0010 wand alto: the addition at



1

man the oonoaatratloa oi cnania-I and Iaqqaatl
that tho anaa-I hava boon oouvaz-tad into Quota-II. ilowavar,
oaly Ilnltad atafllaa van aaoa Quito: which voalo indicate
that tnoraaaad uraa ooaoaotrattoa oaald inhibit cnoala tptalua
(flaalay 19119 Kauhaa 3; fl..19l3). Iada an! l~lattoI'l(1072)
obaoavad that afldition of nltrata aooalaratoa nlttita promotion
wharaaa addition of xonia aappraaaaa it. ‘rho aaoomfl cl low
nitrite lovala tn tlxa praaaat atady when Quota oonoontratloa
was Mob ta an oloaa aoraaaant with thoaroltnvllnqa.

um: :3 11.11910) can-no a attonq oormlatlon botvaan
pnaaduluonialatlaaanoatoporawataraotaarlluaaadlaant. Ia
tho anrlelnant workout: oondootul Au-in tho paaaant atdy,
the variation of pl! valuoa of tho aarld-and wata: mpaar to
tonow primarily mo unoata oonoantrattonln tho watt: am
aaoondarfly to tho rato of prinary production an waarvad
earlier ty sauna: 31 fl.(1911), Schalaka 3 fl,.(19'74)
and inoraoa(19'IS)- ‘rho latter condition vaa more pronoaaoal
tn tho anparilontfl mm mnzw. amzxam.-a wan toad.
comm n Q.,m'm hava puma out that mm oi ammo
otriau photoaynthaaia gonna-ato atmooo baaa, vluanaaa aaalntlatlaa

olnaonlalaadatoproduottonoiaolab

‘ma noulta obtained la tha hmaz-hunt-2 Ihaaa the
tartnlaan aura addad la one troamaut wan calla: to than
accorded by Hayes n Q» (1952), I!\1111pa(1964) and nlduaa and
l££o:d(19‘!2). ‘Ibo! wand in ahfla: anorinnata that flu
oonoaatratlon oi duoolvao phosphorus and nitrate dacraaaafl
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rapidly £¢110v!.agd£u't111za810Iu and lg the and at 0 tortnlqht
the added atrium-.0 worn eolparatlvnly in low caaontrattoa.
Thu htqh conulntratloa 0! pholphafl rclultlnq tam 01:91;
application at mpnrphaophato anally laud to: Ian than 1
wool: La tho workouts enaducted by 0rz(1941) and Pa-ntt(194I).
‘rho ntqaltlaut ddtlonmn batman tho txpocinuuh-1 and
napurlnnat-2 augqoot that flare 1: no nan in fin 'lpllin
ttdlhOllQ"¢ Hmmrot, when oalpnnd with the othar luvontiqatlons
addition at mtriantl at the donantratton and in mrporincn-I
tn on treatnlat appear: to be auastly blah. mnhez. mo
eoaoaatrntlon at nutrient: winced a docrouing tun! during
the dunno at the cworlnunt and the presume of nutrients
nu £011: only upto a fortnight. it coca, therefore, that tho
addition oi flu-altar! can la u Ia-might at amount:-attan
l'I‘BI\IlIfi1!0lU10‘O1l\fl'\OB8PQ8ll‘UI-IIQIO clhmiectht
pzodndtlvlty at the llqoem

In tbs cmorincatn condnctod, ehalouny enriched water
ahovod significantly In levels of qua production. ‘rho
poulbzldey of contninnntl la the eaorchl lettlliun
acting an a acau-00 of minor nutrients cannot be ruled ant.
'rqp$(1969) ltaind that the wan: ta the Pillnhadun lagoon
lack! in ulna: tatthntl» Thu ltfllnlltoty affect by tin minor
nutrients an primary productivity has bun dawned on-110:
(flolbmnidfl, 1914 and 1968: Kalli; 1011: 0's:-eta Q $.19”).
Aa uuuu "lag phdlO" nu tuvolttqatnd in the prolttarouon
0! phytoplafilatnn nth: the can-Lctnnat in 011 the ago:-hunts,
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hot that attaotwwao laaa pzoooaaoal in aha latto: two
Illvorlaanu. -mu ‘loo ||haaa" phanoaaaoa oi population qrovth
moan anloallular orqanlna la wall dounootal (Phalpa,1IlS;
R110!» 1943: flwlnpla, 1941: Baotou and flmnvlt. 1968; Hoalay, 1973:

Ihlontalot and 01baou,l975p baa and llalavajho, 1976). llllay
(190) atttlhtal tho "lag" an a parlor! oi Ilplfl grams ma
rapid Math. 8w1aqla(l94‘l) oplaad that tho ‘lac’ to aono
oaaaa laoaaoothaoaapatltloahauaaathaanootrophlo
on-qanlam and the haotorlal flora asaoclaeod with tho orqanlo
dopolltl It the  ht laorqanlo nntrlanta. Bot, thll
aaplanatlon could not ho qpllad to an ‘lag phaao" obao:-val
la tho proaoat aapariaaut alnoo an abundant supply of nutrlnta
ranalaad throaqhmt tho ‘lac piano". It la wall known that
nutrlant-daflclont alqaa azo low la MA and protein but rldu lo
earbohydrata or lipid, and hanoa mom lo loaa noon! for lnotoaaal

carbon fixation. Haalay(197l), aalaq the onzlanmt oi 10 )1-at
P/lotphoaphoma anofio/aq-atll/lotalizroqaa, ahonodthatflaa
aatahollxsh to first dlroouod towards nutrlant upbdra and
aaalnllaalon and mbaocpontly to the oonvaraloa or aoonmlatol
oarhoo to oomttttonta naodod to aapport laomaaaod north.

Ia tin ammo:-banal oondoohd do!-‘ill! fin pzoaaat ataoy

lndlvloual nun.» of pflillho  utoa haa not
trlqqarad tho rota of primary prodootlon alqnliloaatlp Sovorol

authors havo obaarvod that tho oonblnod afldltlon oi H0, or

Inf P0‘ to tho nadlm zoaoltad la numb lnoroaoo of primal!
p:odoot1v1t1(Dl&on and Ittord, 1972! Paraoo Q1 ,fl,”l9‘72I
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Devon Q3 1., 1912; cu-but and I-flunn.19‘n; lIe=:|QQ||,1Q15;
ramm. wanna ad o'numu,1n1>. m an plant
cxporhcnt-.0, ttaucnt with urn ruuhod la high an at
Primary premauaa nun eaquna co ma with Nvelvlwlflmo.
nun indicate an was ahortqo at ultzoqnn any tho
mutants in than ooouylwcn. ‘rho role at attmquu an 0 Uniting
tucborlaflnqrmrtlzofinlrhn plwtapllaktoahvolldocnontld
('l'honu,19l6 and 197%  Dumtna.1!‘I1| Vina an!
va1£a1a,19'I3). It 1| also all known that urea an be an at
the nujar unreal of nitrogen 1'0: marina phyuopluzlzuorllluwcll
11 ‘Q... 1967; I-lqCuthy,19'I0; Bpploy flv ,|[.¢19719 I!uCu~khy,197Q|

llc¢anhy and lpphy 1912) ¢-filllllltlr Q _|1.,1972p lpplq Q1 flu
1913; I-luvq Ind <=\u0rm»1o1o; human Q Quite!) vane can
Vl1101l(1l'lI3) Ind llitchcll and hrnlfilll) abound thlt tht
cnriclnuat 11 manta tncruad pa-any pzomatlon tutu Int
the amnion eel phosphate an not enhance thl inn. In the
axporinenu emanated by mun mo addition at hoe: uuanhn
and phblllhltl umaua ta mm an 0! ptodimtlon mmnzaq
tlntphoiphltnfltl ifl 80090611.‘! iqorlmwi ta ltinnllttnqthl
rate 0! productton when nitrogen wan prount tn adequate

quantity. Hamlin 0! the present omdy in Ln agnnnat with
tint: ttnfllmh

It no ahoorvod that tin addition at A-gluon
Gtcauod the rah of not primary pmducuon signitiantly.
It was neomud on-110: that in the prunes at an organic
cubon neuron, taorqmzc nitrogen 10 and an 0 nitrogen noun:

'5;
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tertheeylrtheeinoluiaeenidaaaflieineerpotatelintethe
hetenttophie bimaae. (lie.-helae, 1968; Painter.-,l9'70). llueereua

alqal and bacterial apeeiee can utiliae qlaeeee heteretzephieally
However» appreciable quantities at qlucoee prohwly Q not
accumulate in flue eyetan because qlueoee in meadily utilieafl
by bath marine bacteria and alqee(8aua6e:e,l95‘l; Levin and

Levin, 1960). Saki 3 ,|],.(19el) sauna thlt afldition oz little
&eIat '0! qlueoee aeulted in a sharp inereaee in the bacterial
bicnaee bat relatively lama meant inhibited their qrevth.
Patton: Q 11.41981) ebeezvefl that the addition at qlacole
teeulteé in a ehitt tun mainly photosynthetic pmceee to
heterotmphie pl.-ocean. In flue cue where audition of qlueeae
wan elicited. there wee 418 depreeeioa in phetolynthfiil and
theyaenneflthettheaeepirenicameaqaveriee, lapart, te
new hatetetaephie partimlata erqenic tarball. However, thin
efleat eae believed te have been canned by heterotrephic
qrevthout-cmetiaqthemtetrephicerqaaiaaetoraliaitefl
supply of nitrate. vaccale Q Q. (lid) load that the
daneitiee at phytoplankton amnibited a positive eortelation
with the qlwoee cunnentratiea in neural emimmente. they
auqqeehd that the deereaeinq glucose macaetration niqht
reflect a Iaalle: emeoa oi’ pheteeyuthetic production eve:
growth, aedmeeultinqfleereaeeintheaaantetozqanic
material emretad. snaert ana arenm(19'75) epined that it a
eiqniticaat treetioa at particulate matter in available to a
detritus-baeed teed chain in an eetullf; than hetezotrophie
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pmdlletlen IQ not hlvc my attack In prinuy plnductlflll.
In conclusion, it may be ntauod than otna tho availability
0! phaapinh and lnomaazlc nitrogen val alumna la the
expetintntnl natal, tho rats 0! qmn pmflctlm vii mt
affected by Q10 hetcrotrophlc production tnnpttu 0! the
addition at 0-gluaoln, which 1: known to £21990: the pmductlon
0! the 1829080"



IICTIOI-II!
A  A88IS%Nl‘ Q1 ‘1‘flE SUITABILITY N’ ‘PHI

memos FOR  PRIUIIQI



bu    .h.. -':  I   .»    .a.;_- ._
L2 .111.‘ __......$. ‘J .43. 4., ~ .~.;?;!.#:u1.1.1*1;.h-o J ' ‘mi. +1.41­

tha mutant aariohaana aaparinanta ooafluoaaa ta aha
P111a1na6Q I-aqooa lnlloaoa that aha lacooa D dafloiat in
nltroqaa and pholphoma l'0Ip0B§1VI1Ya I-ooohdlnq oi nutrianta

Into aha lagoon by aha treahvaoar tailor la not azgunutoaaa aa
aqrtoultural activity to aha nandapcn Paninaala ta raiatlvaly
11a1oad¢ ‘me mt;-taut aaratton or the water mm:
during tha preaoat aauoy rovaala that thin lagoon talla unda:
tha eataqozy 0! ‘ultra-ollqottaphlo typa"(0'B:1an and
daNoya11ar,1914). Moraovan whao the £1-aah waaa: and aaa

watar lnfiowoaalatha laqoonbaoolaaaloauofaaoadolanaaaam
lot it waa obaowofl that aha oonoantratlon of hydzoqan aalpluda
to aha waaar was not datriaaatal. to the orqmtana inhabiting
thla araa. Whaa tha aadlnant 1a agitated, tha ooneaatratlaa
oi hyoroqan aulphida in aha water hooomaa high, but it doaa not
attain data-hantal lava!» '1‘ha zouuw by omouuaa much an
hamaolaa on aha polaa which support aha calm:-a pan: in aha
araa may pooa a problem to an auooaaatol oultura aotiviuaa
(Ilohaa,19lDg). Howavar, this could ha ovaroaaa by oovarlng flaa
polaa with thin hlafl polymma ahaeta whim prevented aha
aaatlloq of apaa dua to aha aaooth auttaoa.

tn ahaoouna oi lnvaatiqatloaa oarriadlout it waa
obaarvad that fin najo: Gatallranta in oonduoatnq nartaloara
praotloa to the laqooa can ha oaaaqoriaao amar bro major haafln
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l. I-er reteilet prleezy production fie nelaly to the ‘elite ­
dlqeumephlcneeureelthelegeanweten

2. Ierledleel aecurzenee of levveter level la the leqeeeehn
lt qete leoleted tron the lee. This reeulte la pee:
plankton promotion; hnereellne conflltlon, em vulaerwlllty
et the cultured erqealne to ptefietlm.

1herder1:oeve:uane\heeeeeleAlee.eun:_edlel
neeeuxeeezeeeqqeetedherep

The lagoon on be Iertllleed iy 11:11:17-Ina! Qenllller
to enhance me productivity at the pxlnu-y level‘ leeed on
the jggflg end gggg mu-lent enrlelnent eaperlnente lt le
eetlaeeed that about $00 Kg. at mm! tel-tlllee: la required so
Qertlllee the enleelaq emee of the lemon, between the point er
treehveue: flow anflbernonthvheathe level at ante: le ebaut
6,78 m Bach tmement with Qertllleer ehould be mpeeeed every
Iottnlqht. I! this wey. the tete 0! primary pnxhcblon utnld
heezmuuedhywmteeventotentheeluenereeelebuteo
hecterlewhlclnrlllhevedlreet lqecten thetaertlery tlqlhlc
level. It the eomentretlon of mtzlente ended ere eanperetlvely
lowerthen1:he1::ee@eafled,d\enqel.nt:q>hlcetmcmrefl\\e\o
mtrleate en:-ldueem: came! be expected. In the plenum: e-mly,
lt wee fieezyed thet S Q 0! 17:17:17 Intel-Cqla flertllleer
can Iueeeeelully lnltlete the zeta at prlnuy promotion la l n’
0! ewes. Hence, the count of fertiliser to be adfled {er
earldueuc dimld be cu-etully eltileted baled OI! £110 V0180 Bf

eete: pa-eeeat la the eree under eenslderetlea mm merlmltnre
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praetima. ‘rho an at 6-glucose to aentrol the uatouephic
productioaaqv be considered at a nbloquoat ltngu.

Inthon-tom fi1I€EII‘U\OQIIlIQ1®yQfIfl§Q{1Q§)g

sita would be Quinn into oonaidcratien 3” tin euituto
lbw!-4 BO prmtiud only wlua the lava! at water in 30 Q
all Ibovo. ‘fill laiinity tutor appears looonduy, an any
helqht at tho water toquiatu flu salinity in tho lagoon. In
the patent inventiqatioan it was observed aw: tin luitablo
level of vita: tor aquaculture pruttiaflfl an Ind above)
usually uintlbowonatlnooeouudhaitotfletobortatirat
mu at April. Ia nflditioa to chm Q1 Ir. being mitnnfl
at pi-cant, akin: nuzyhniinn limos ludn an ifl gin“
(lupin!) Ihida m toiarato hid: alinitien ya ‘I6X0(Jc-anon
Q! 11-.1910) any lino be utpnrinlntad in em lagoon, us»:
investigating the biological input cl thia tpooion on the
UQQIYIQZQ

Po:-umiui culture don not noun to bu possible with tho
existing asmro of the occoyntan. Bun it the bannuuth cuuifl
1» artificially mm and wm-ma, flooding e£ water am an
lagoon nu cbsorvod only for a abort hratiou during the high
tide pariah 0! nu noun or hill anon dlyi. Suboeqnently, uni
damn boqin to Qpau in the artificially apnea bar» month
mainly due to the wave aatioa. resulting in it: closure.
Motown, with the aunt of mafia-west maroon, the wind
vaiucity panes the level of hilt Bay lam: than the £100: at
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euancma. Hanoaaoapaqawiohhiguraoaotovqoratioo
duo to hot awn: oocalaratoa tho lovarioo oi tha Irate: laval
99 "W llollollu Duriflo the aorth-aaat nonaoon, aa ma pa-availing
meteorological oonditioaa an ramraod. tha lagoon in tillol
with watch ‘Phil natural dtlflfli in Iliad direction oflld ha
and banotioially to praotioo iataaaivo oultura in tha laoooo.

Itiofioorveddorinqtlaapraiaotatodytlaattlaavator
ourranzaottharalklayandflultotnannararaaonaooaalia
nature» During the north-east noaaooo, tho aotfaoo mrlranta an
ammo southwards with aha zamltant flow ot water Iron tha

Pall: Bay to the Gal! of namar. During the sooth-ran: monsoon,
tho condition in nwaraod. Duo to tho pa-olongad tooth-Moat

winda, tho oped ot aoriaoo uarraatl in thia aroa nay riao apoo
3 kaooa per hootflnairalty ¢har\:,l!Bl)- Koopinq thia in vim,
it ia aoqqutod that a pa:-aanial water oonneoaion of about 2 It
loao could be maintained through an ancavaoad ohanacl ooaaaotino
tho Gal! no Hanna: no the Pillainadna naqoon(1>l.o--1). Timon tho
initial immanent may appaa: to be high, the rolls! it would
bring about would ha pouanaat and at laaat 200 haataraa oi
azaa could be aooooaatully nada uaa of for imonaiva
aarioulturo, an tho lavol of avatar ioaida the lagoon vill ha
naaintaioad at tha Ioitablo laval doomativaly by tho inmraioo
Ira the walk lay and the aopply tron tho Golf oi Mama:
through aha propoaod canal.
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P11349139!" 1-l9°°I¢ located between 00°11‘! en! 09°11‘

40"! eel 79°F! ea! 79°01, end eitueted eioag the Pelt ley
ceeet e! nenaepee Peeineeie wee eeieeted lo: the pzeent
imreetiqetioa. The ieqooe is e eheiiav weterhefiflleepeet
eree 1'1-"J ll) whieh elteafle ever 300 he­

L fine pet!-.66 at study Qtufled ital: J\11,1l82 w Jhnmlifl
rive etetiom were leeeted inside the lagoon and ene etetioe
intheenjeeeat ineboreereeelreikluy, inozderteeen-7
eujt perienlic imeetiqetione on the fluetnetioa in the
eeoleqieel and preductivity peraneteae.

In neteereieqicel dete pertaining to monthly eeen. einhnn
end semi tmezeture. wind velocity, reihfell. end relative
hluuidit! et this legion were collected end enelyeed. Me:hQ
tcmereture at thie region wen experienced tree mmM:2'c)te
septenhe:(3!'c)¢ seuth-meet seamen and mrth-east monsoon
wind! were ehierved to elett prefelflfl intlueme on the
eihetoieqy at thie region. ‘me tome: ie ieit in eunu­
nontha with en avenge epeed 0! 1! to 22 he/h while the
letter blew Iran Oatobe: to February and bzunqht in eoneoeael
nine. Peer reinfeii wee ueueily teit in thie xeqioev eith
e :eee:4e£923;SIndu-ingtheeeaeoonperiedel 1902 en!
1346.‘! In in 1988. heletive hnidity wee high during the
8690008 perldib recording VIIIOI {I'M 7'! U0 U75.
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III. taxman: apply late mo  was mainly  to\ ‘ ­~ 1.> _ I
lncuraloa was 10001606 only dulnq tin north-out
period. During thin an of fin 903163; the has smith
cloud:  implying the low ltblllty 01' this accepta­
Flacvutton in the larval of van: in flu lagoon ll dually
dopaadoat an fin pattern at canal cumlnlnn. Rolatlvcly
high water level in flu llama awarded dulnq an norm­
eut momma porlefl<I=~l00 Q) was duo no  run la thi
levcl 0! P111: la!» Purina lint uuqllthl, evaporation and
aupaqotothcaadncralotholcvuldvutorlatlnlaqoon
(10 en), unaflwuqh ocaulonnl inundation: cum: mung
luau phlllls

IV. flnampozaturoofvmurvunnlnlydupmdmtan
tho unpuranro oi amoqrahuc and the level cl nun. Darla:
nuns: parted. tape:-aura of wan: var.-led tun 2‘I.0'C to
34.5‘: and during north-an monsoon ported £1-an 24,0": to
26.0".

V

V. Du-lag cunt, the dluolvd aqua: content and
batman 1.0 and 2.5 ml/l whllo axing tho north-out monsoon
period til align fluctnnbd bctwnoa 4.0 and 6.0 ll/L Thu
alllnlty at tho laqooanl omlroacm was found to be
lalluonad by flu izuhntar allow, saunter incursion
at circulation aurlaq north-ant nnmeoa pound. hllnlty
value, u law an lib was observed mrlnq Oatobamvveonbor.
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Daring auaaa: period. (awn-Aaquaa) hyparaalina coalition
pravailad in tha laqonn and aalinity valua aaaexiafi was Iota
than limb. pl! an! anemia eaaaaaa in waaar ahwal palitiva
arralatioa with each athaflr -I > 0.67) ¢ Bolflia raaativa
phaaphata, nitratu nit:-lea and $onia uaanantrationa
apparently ahuaal an iaaraaaa Main aha pa:-Lad at noaaamal
thinly Iuqlltinq flat Uh! loading OI flhaaa aiananta In ihl
eaoayatc ia firm who ta-aahwatar aanraa, Iitraaa
cuneantration usually alwaafl paaitiva eorralation aith aha
nitrate eoncanttratiaalz a > 0.64). fhahydroqaa aulphifia

aonaaat at wan: was 1aw(< 1.5 re-at H38-I/1) whan aativa
wata: circulation: waa abaarvad in aha 109000.

VI. ma tamatatata at aalhana ahwad poaiziva
ac:-ralation with the taaparalau.-a at waaafl: n>9.‘73). baring
north-aaat aaaaooa pa:-id aha all at aadiaaat val euaparauvaiy
aora alkaliaai > 7.50) ad lb» tlwaqh alwaya avinaal aaqaaiva
potaatial, val at auaparativaly high 1ava1a(>-100:?) Caring
tha pariofl 01' OM67.» Organic: uarbnll, total phclpharna ad
Kjaldahi nitzoqan mutant: at the aaflinant inczaaaafi daring
aha north-aaat aoaaaon pariod, fiaaraby iapiyiag that tho aaja:
aauzaa at mama alaaanta an-a (ma tzaahwatar. ma paaitiva
can-raiatioaa Qeaiaad bacvaan than paranaaara ta:-mar aaphaaia
aaauanariqiatormaa. Thatot-.a1 auiplaidaatat
aadinaat ahowad law 1ava1(< 20.0 ii/I vat wt) darinc north­
aaat aoaaoea prid­
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V11. Gale prjnuy production anal net primary praduealoa
reeee ehewerl relatively lnczaeeed value daring north-eaet

eoaeoea period; but the overall nae at when pmheuoa
La the mp» wae relatively 1eae(< no :98/03/lay) when
caepa:-ea to other aoaetal eeeayetql.

vux. Alter the  monsoon period, the lagoon
rename natal! true the eeedaeaoahe eeneberenfl treeh
water inflow alee Mnialeh alter the eeeeetloa oi rain. mu
raeulaed in the anemic audition and the eene got intensified
with the advameneat of the axe: period. Dtaeolved ouyqaa
content evinced a deareaainq treafl 4 2 :1/U-, The water
attained hypuealine aeaa1ueu(>1l0%o). ‘me pl! oi water
tadieated lees alkaline eoad1t1on(<I40)- Soluble reactive
pneephea, an-cue. nu-ace and enema eoneantratlene were

relatively law 2-1q<o.$o /en-at no.-P/1.<0-I0/no-at B0,-ll/L

<0.» )nq-ea mt--I/1 and <5.00)|q-at W1,-B/I raaPa¢B1VI17­
llydroqm eulphlda content at water increased as the anemia

wmmn we 1a1:ena1£l.e6( >1o¢o jig-at ",8-8/1).
IX. nurlugulaepertedelanulaeoaflttiomthepfletthe
eedlnent wee ahaoat nee: the neutral I-‘IMO (ea 1.0). ‘RIO ll!
at eedheat an very 1ew(4-zso-v). Omnw aw» Md
pheephome ad Kjeldahl nitrogen aaatnte during flue period
at anemic audition were emperatively law. The um

eulphide ecntaat  Md’: va1uea(>6S/nq/g wart wt).
flultate nmum. aenzuuaauon. eewmenuh M

a
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aiooaiintiou use diooulod bud on the mania ol
oboorvotiono ooomotod during tho poriod o! onouie ooaditioo
inthoooooyoon.

It. Bu axon primary produotion(<200 09¢/1|‘/icy) no
not primary production 1-an won rolotivoly low during moxie
condition and tho lotto: ti-oqooatiy oooordol oil volooo .

xx. ‘mo oooploalaton Ifiplil-§l’fi31l\Ilt1Y oonoiotod of
oopopodoondthoothortuu. Thlyoooutrodinthoouupiooia
tho ioilowinq oréor of lbmllonooa nphipodo, oopopod oqol,
dooopoo In-no, tilh oqqo, inoiiibrmoho, ouuopodo,
oooiontorotoo, oiodoooruu, ootrooodo, ouoooon-1, ioopodo.

mm» lath: 0.. omowoneflm oolrohuhl. hwnmrodl.
poozopofio, oppmdiouioziono. um luvs» 099005 0&1“,
ophiopiootonl larva and inooct Iowan. Bpooioo opooitioity
of tho oooplmktoxo woo 0 ohonotoriotio toohu-o oboowol
during merino and braaioh vote: toqinoo in tho lagoon.

XII. Boathio Inocrofnmo I080 oollooood and ltndiofi
'9-"4" 'P'"¢ Bflflflll. '9-v Q? ‘P-I Hill-IILLI
ggggoaduphipodowoz-o:ooor<lo:lio1:hohoathionaooa'o£amso1
oounaity, and their abundance won ootiooood yo: oqauo
motor.

XIII. ‘rho groin oioo onoiyoil of tho oofiinont abound that
thooodinontioundyinolmroouooototoaotornrogionot
tho laoooa when it in clayey­
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xiv. ltofliee on the vertical profile cl the ohenioal
nature of the eadhent revealed that organic carbon, total
phosphorus and Itjeldahl nitrogen oontente cl the aeflinant
caoreaead in their conoantrationa vertically dowanarda. in
oouree cl tile, inoreaee or their conteote in the taper layer
ct aecieentmaa diaoernible, hut in the lover layere the
temporal change in their concentration wee or lue magnitude.
‘rhe and proportion or the aediaent inoreaeed vertically
downwards‘

XV. Btudiea on the diurnal variation of hydro­
hiological paranetera revealefl that the conoentratione or
eolnhla reaotive pheephate, nitrate, nitrite and alnonia were
apparently low finring the day tint and thoy cvinoed an
increaaing trend coring the night hours. ‘the diaaolved oxygen
content or watnr war relatively high firing the eanlit hoara
of the d‘!e: Balinity valuea at anrlace and bottom layera
naoally followed the pattern oi water circulation incide the
legecn.

xvi. Goaatal flora were collected from the periphery
or the lagoon firm difiarent aonea, and twenty one cpeciee
were icentitied. £51133}; up. wee tonnd to be abundant
with wide range or distribution around the lagoon.

XVII» The aalinity pattern in Pall: Bey wee dependent
nainly on the aoneocnal mrrenta periodically prevailing in
thie area. mtrient loading war ohaerved at the acne or
interaction between Pall: lay and the lagoon me mainly to the
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influxcbf water {tn the icttcr. The aucrobcathic tuna won
flvmww hr Elma am» mlmml. 0- ¢ Mvllvw Infl­
Ilvhlwfim Iv!" °¢ 211:! ‘P00 R1118 In-. Am./llilmllll
@amwmmm»-mmm».-a lwnflwh
widely dictzihutofl in the only axon, whom on no 0).,
vcrcocnianminthocravhuothcanturccttluclolincncwol
lilti­

xvnz. ‘rho nutrient cnridncnt uporinontl lhowod that can
and not prinuy production 1-nu couldbocnhoaooltolorcthnn
lcvcn-fold moans: by qployinq collnotcill Ian!-Caluplul
£01-tiliooro or organic lama.

xxx. d-qiucolo treatment was found co manic in significant
lowering of not prinuy production suggesting concomitant incnaa
in tho hctcrou-ophic proactiou.

xx. lsqacrincnu conducted aim dnmicnl toniliun
rooultodl in rclativcly Ion auto of qron and not primary
production, whoa caapud co tholc in whim cariclucnta were
carried out Qployinq canorciol iottiiinri. It in proboblc
that thin il indicative at tho non-ovaillbility 0! tho minor
nutrients for the phylnplowcton»

xxl. Inlividuci om:-idncno capocincnzl conducts! using
coincrciai fertilize:-0 ouch an Pocuhflt), l\I]IOt‘§h0IphItI(P0‘)
and urn;-I rcnuitod in aigaiticomly ion rate of prinury
produotioa man cunpucd with llaralh-Cupid: and organic mama.
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Hanover, Una quarto!-aunt resulted tn aimttluntly high rota
oi primary production than that oi flu nporphoophno nqquttng
tho primary  or nnrogoo in the lagoon qua.

xxu. Tho pzmopammn an em nrichod nu: were
runnwntwl In °w111I¢¢r1I 1111mm: ammo llflllflfl,
%ll.!&lm» amu IP-- Enid! In-» on Ir“
mum IF“ 2%& Iv-. £1 In» mllfill In”
on Iv» Qlamfll w» $1111.11» IM moi
0.. an varrlnu Innbvrh I'=¢q\\'M1r¢ mmmm mtmm
been-no in hloau in the ulporinunul unto.

XXIII. A orltlnol nalannt oi the lagoon tor its outtobflty
for moztmlturo uuploylnq anon-tom altars pl-action has boon
undo, and mqgatloal are paaontod in tho that! for viable
and porolmill cultnrc activity.
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