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PREFACE

6% hccknttrs. 1 trwlonl bar hullt octuuv
13 all Imam for its pram. Iolluncun and annual
tlchorlon. Also it round the «lupin; us: for swap.
rottlng or hunk: and dlaaargu or cftluanta trn lulu­
utrlu located on clthnr ado of it. An a vault. ‘flu
rlshurylshomggt-aanllydvlndlodycarattorpardan
tofinlmnrlngofthnlatlrmnllflcn. lrllgdby
thoauwcno at tho carllor ahadlubylmlthnngggl.
(1975). lluuthm (1976). Vtaaym 1.351. (1976). Sarah
Dcvl fig}. (1979) and the studies an orfllo pollntlon
in the rotting Jud: of mu huehnurn by Rani (1979).
ltwcammumtvormtonmdortalmnconpnhonuw study
on tho ottoct or lnfitstrlnl pollution on & bonflllc
ea—n1ty of his tropical estuary. An nun utulllng
avorzih-tra‘molIu-Iuathtolulnllnuoa-y(\I;ut1'ouI
at tho lnthwt:-1.11 eeqlu) ‘III alocud. !@onl and
spatial val-nuam tuna; p-1160 In 16 onvlrunonul
parnlotnrs at 9 ltnttona located along flu area an
nonltorodnunthly. round thoysounrdnns-ln¢1981. along
with n unwy or the hunthlo taunt. ‘mo oburvnd
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variability however wuld not be adequately cawlamod
by the pa:-motors stunted. 11:1: 13 perhaps not nur­
prisuunsttnnntun otpolluttontnthoprountu-u
13 mo:-mic tram  offlnflta including toxic
Into:-1:1 mat and to ban long tan anxhtavu attach.
0I'nn1cpo11nt$.man'meothtz-mdtondntoalnunton
nqu&o£¢vmtswdnru1natuvtao1=ors11.kccnr1m­
ncnt and oxygen depletion can. an ‘lay actors‘. me
1.I‘1cu thntt1umtlncnv1x%t%11y.
tho syatn so ‘mat lug ‘ha: ohaurinttms
taknoaa lotof dmlfiancuamcanuapntorpub
ham alter mo pnuntwstudy. me that: in puunud
in 5 &tora dealing with int-emotion, umm and

to the preface, aclmuwlcdgounts, ntnnmn and and
an Qpndix or published papers.
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1. IHTRODUCTIOEI.

Caxltdornbloaalmtotworkonthcphysleal, «halal,
biological and othcr ulufld squats or various utuartu
haw Qpoand Ln *mo put ufity yours, cont:-thntmg
atguuteantlytoanmliorntuldtngotthovarlauprocuus
‘hung plan in the actuarial unfit.

Ecr11crrcportuano|tIInl'l.Il1no1udo stndiosonthc
scum Airman «um-us by my (1951 a. 1967) and any 55;.
(1952. 1951» a 1956): Aunt:-auan estuaries by noaarau-a

(1951) and cnoupuk Bay by Prttchnnl (1952 u, b; 1959 &
1956). Contribution on utnnrtno   circulation.
tumnandtlaoirooolmhawbtmnttqtodhyltotclnn
(1951 an 1959). Ru‘! and summon (1957). H-dc-poth (1957).
noun (‘I960 a 1963). Jorn-us (1962 a. h, e, d) and am:
(1971). huff (1967) has given the on-pron-nave account
of tho various upset: or «harm: ruarw and Innnuunt.

In India «manna studies data back to thu Mama;
of ma cuntnry. maul: (1907), Alcoa: (1911) and In
(1917) ducrlhud the man or Gcnatuo Delta anus mm
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Lnkouannuanynmm¢n1oannxup(1915)nmsava11
(193). fiubrnauhuhrmtmnorrhfinsaa-nuns
uuaunbyx»anu:numdA1nr(19s7)uummnr(19s1)
uv1cuulwIvWI1oloc1u1&huonotmu1n- fidu­

hynq(19s5)snnt=h.Ih1nou-amanouuasfi). non
(ws6)uns.u.aounmaaap%(1971). 0IIln*lI|‘.V(1963).
unncnana:~&uaaPac(19'I2). iurkoalhhuanltutnry
Iua_u-udanthyhygfiglo (1981). anqualkdnuttor

mndazufig. (1%). Vollnrntnryunuetthn
hoItot:|fl—.ndu'hnrl.utn&ncutocut.
onvulounnmuuotthuutnzynronhby saints:
(19S9)‘.lmfll'IJIII (1999). ‘tutu-oar“! (1961). Ru-north!
nu..(m5).auauu-.1uannxruun-ourtaar(191z).x:-a.an­
(1973) mdkvmdrnfifl. (1976).
nhudaqocuotlhmonuflhiuiutunnuqnuaot
¢IenhnvIbIInataIud||!BnICI1I1.(1972).3@1(1973).
(1973). mmnnurnn. (1900). and-hung}.
(19%. 1979). mu-u1umIBId.vId1(‘I9'H). Goauuuanl
mm (1916). aoauuunmuu-claw). Vunnfiflp
(1979)masu1Inhnu',fig1.(1fl). Plmunlupoouot
uhnrtnotaounulnnnuuuuby the (199).



nanuyng. (19a3)u:nnn1rg3n,.(19ao)havuvox-nu
anphytlplnnktmandzooplnfltonorfionoltlau-ton. mnt
and aupu (1980) and Napnauununa aupu (1933) mm
rcporhd oaths phyucal Ghanaian and dntrtlnttm or
norcphnkun with rutcnnoo totluhydmp-qhyot not:-cum:
utunry. Calla! tntonntaanantlnnournintnru
dounngwithnrtouuaqvoctnotntunrtmhlologhuhocn
guunbynnt-rad-n(1915)nnnnn-1m (1977).

Innlnnhumtnxnuzvothnriualanaxtccoutlino,
but an tbs nut upztoz-on scientifically. sane pun­
-anu-y hydrobtoiogiul ant! pzanutonuogxuz mvuupuona
Lnthoxorupuslnothnryvcruudobysurycnunynnsflno
andG_0¢'al(1959)InIlGool'8I(1953a, b). mm-nun.
(1980)-uuuamouantnoaotunvonmn. natnuana
nur(19ao)nnvuwa-amaontuphytapznnktonoxunta-nus
utuury. l!u'1du(1982)Iadoadotn11.odu'hadaro£tho:oo­
pznnautruaoaaarzuxmnnmgcocmnuumnuuaang
those:-ascent. ann1nncv1n,u,.(t9a3)rqoa-anon
the nntrlmt luau from It estuaries namely Hahn, Korquzha.
lnlluondluypuvalazgtlnmrmlonhoout. N111‘
gg.(19e3a-19aaa.b,o)n¢ouuns1uaumuan
utzonntqncuotnuotuaoueununotamuaxoun.



coamnucuntonotunuxaanootmcbutur
stunned «turns in man. Gonunl hadron-nphto utauu
at tbs utmry were made by bnntrtlnn and Jannun
(1963). nu-bmun (1967). Villa-than (1975). Earth­
fig. (1973) and snynnmand aomzrumnn (1973). an
tidal nuounttom were upon-bod by Goergo «nan-nun
xu-an (1963) and cum and aupaanunn (1969): solu­
ndntton by 0:31: 313;. (1968): nutrient distribution
by Sunlnnnunymnn and Gun (1969): Jouph (19130) and
nunnoux ma 3n11h(‘|974I)3 mung by aopxnnmnn and can
(1971)8IounoatIbrlhrmyar:d7oa-n)yn(1972a.b)and
vocnyyuananu:-thy (1971:); 'l:'ueoo1mantabylhI'flwand
Vccnmrl (131): Pmflhh npnnntlcn by Roddy and
8amnnnnrnnnIn(1972)andmnnp1uttunby0n1ng§gL.
(1970. on-sumo pnawumanapueapnmstoucmmg and
r01ntIdupootnhnvuboInutuIl1odbyOu1nmdfloIlIl¥(1967)o
unsung. (1969). out: (1970). anununuyann natu­
fiirzl. (1975).

stulusanttndittcnutupoctnotzocphnkbaauon
-I-'-oh!-an-a1uutnors(aoorao. 1958:5511-ananfutu-.
1971:lo11or-shun. 1974»; naung;g,., 1971; santhm-an
and Vanna. 1971: Hair. 1971. 1975! Srinuum. 1971;
rum and rum. 1973; Pam. g_§g;., 1973: Haapntnp,
1915. 1979. 19003 ladhpntup "33.. 1977 and lb:-mu.
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(WSGR). lnt1ogpq1qt1an.stud1cs of tho oatuary"uoru
nu-ptod by non: and Krtdnnn natty (1967 a, D). Duo­
uru: (1973). Kurun (1976). Kuuan an. (1975). Dunn:
and oapnntnm (1970). mm (1917). Gopchkrlduln
33 3;. (1977).  9111:: (1916) and luv g; Q.
(1933).

1.2.

!hInptennor1ng‘uouk.on»hunthoc'InuVbyrrutnruan.(1913)
Lnnunuhtntarl. Inlndtchcbottutuamnsttut
uuuu¢byAmnnaa1o(19o7)uuAnnuua1oannn-p (1915).
Pantkknr and M!|l’(1937)Itud1od the button fun: of
mean tutor: or Hanna. suuppa (1953) and lnrun
(1953)uu-xoaanu1o1nntnooorna1ahuanan-1vaam­
oouu rupoouvuy. nuuuu-unsnun (1961) churned the
huthuo£Vo1.1nrutmr7- Ra.1nn(196t)uau-xoaonmo
bunthtctulnotchululnko. Eur-um(1967)hu¢1IIn
anafintorbunthoootuouthvuteoutorlndtl. Dual
an¢xrunmnxucty(1967a)navouuaa1o¢tmboteun:um
oztucocnmuoamuu. nu-aanan-unmnxutty(1967b)
huvualuonnducoqaraflvuthadyornnrlncarndutunrtno
bmflztctunnotnunrshenngiouorthotnhtnnsoa.



um-1an(1972)huvo:-naenunuaoxogoxunthonor
pamznnx-(1913)hnsntuuoaun
uatrsuuenoxnumosmtnnauna-unouotuuuu
uuteautotxndu. Bantu-u(1973)vomodentho
huuthonotuadhunkaatlanhooost. anur1(197b)hu
mvutunua tho me:-ounmso pa-oeucuan 1n vunhuua mu.
puu1onrmanuvu1(191b)hnumao1nvuupuanonun
hanthupcpuuttanoxuunrxnoncscaozaon. nu-um
nn.(1975)nnvounuo¢tra¢1au-nuuanotuottun
mmoxvunmnama. llu.'knntn(‘|975)hundoobuu-b
nuauucntnodzstrnuuanorunumorxanouncry.
Ans|r1(1977)IndP11n1(197B)hIvoItud1cdthcd1Itr1­
huuanotuca-ob&no:tnocoamnbaeannenrn. ru­
kt-uItI'I.fifi.(1fl)hIvuworhodon1:lahon'monotchc1t
nclonalongthovutooutotlndta. Puudufifl.
(19m)nuvou‘.aoobua-uuoaaontnobantnaoam-o:aunu1
mnlcyelootdlnu-1.h\Iuon,pro&nct1anu:dtrmh1o
nnuaaznaonuuurxu. nmmnng. (1980)I'tud1od
auhununmmorvcuuko. lvamuuu-ng.(19e2)
hnvngiununaocnmtottlahnnthioprodlacticnanduuub
untorau-u-aaznuu-ynoanmaotxnnunuu.
max»-mn_n..(19e1)nun1o¢u-ubunumotununnz
uuary.umunununoeo1eganna1ua-ahuttanorhuntnsc
mmorunenmuunnnounummtbymugg.
(1935 e). mohunenoprumuou o£northcmV¢Ihnnnd
Loxonsmnmdbyannrnaohn (19%).



lcnth1cproduct1on1ao11q>ortuIeo1.nauuo.1.ng
tho biological productivity of an ant. It is will
rooouninudthntthodistx-thxttannndahmauaocotbunthtc
aatnlsotaugicnuvdtnotlynlatodtoflntsahurlu
otthntuglon. Bouuonton.I.n¢m%1qa-hntaourooot
toodtorduurnltuhuennbcnpodtndioatorottuh
stocks. AlIIoI10d5oo£bot‘|=n¢QII:I1.tyoqoI.ltl.onean
holptooolvopmoblcnunlntlngtoputoomintluand
than-human. Shana (1932). Jean (1956) an! an-an
(1956)n£hrearry1.n¢out:lntun:1vnutut|1c:ontlIobottuu
tumuhnvoruvonlodthoiqorhnoooxsmwotflahottun
bienuuinthocnhmttanotuttllutianotbunthuurood
tarthohlshurou-Invcu-uandtihu. n-anamnan
(1955).luI-1m (1971)nnasu1en (1972)huuacnemu-nun
aduuotrulattmahtphcunnnthodaurnlanhatehcnd
alaunchncootbotiauntnun. nn¢hh¢1vInbyPnhInu:l
nuvun(197a):oa-than-unnlutonozaoueautuuggut
thatthulnnaorpax-totflao‘t:'us1cnto11truInwndcpth
ocnustsotndnotoodtnahrcclyonbcnflaua. huh!!!
avunguoruorohutno-(260;/-13)eont:-xumaproaaunmuy
bypolyahaotcnondbtnlvuappcnrtonnkanntlpcrtant
coon-xuxucntouaotooaottnanahotuuumlxaum.

UntI.11963.t&n3mdyornnr1nubottoa11v1n3an1nn1a
andpnntauu-oprhu-llythcpz-ovvinao or basic nuns:-oh,
butternut atuliuddntodtotbcproduotivttyotbottan
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nunngyunu. ugh-usmpnoumauunngnm
¢Imao1nnt1£1¢c\u'l.on1tytato1l.£ohu_tcry:tnd.tuot
1bottuan.tIu1uphvuo1oc:y.oqodt1cnnntI
nhudmuofhuthtownmuu. Inthutntornnuu
ycnrshrhnun1963nnd1912‘Ilau'ohubocnnahndych1tt
1nthorhad.yo£bnnth1e¢uuIIn1t1ostra-tlnhutotothn
qpnoécqoauanhuflnotrutoteilpolluttuuun
hafilolhlfltucraplnndprotllaotlvlty. ‘flaonulldqoutn,
IIIuIot1noII—1;atu.v1.11hnvcc&unc1anr1st:.ohunh1o
ulublugnsdzlahtivinlholtholnndgottholrdilhotiou
tofiaanolcntdaorflllnto Untngflaouoltnlawludhy
bufitemtulshdtoutthnhmponuunubbur
eon:-nudqoI1tao:o11andpn(Pu'kor,1975).

Buthicpopnnattannuistruehwalcounmttissvlth
nnercmomnacttnsllnks. Dimyumotfluucammtnos
hy¢:tImn1ctnunhIpoJ.1ufl.m.ouna1rnctthocuttro
amnttcxoodnb. Gonflnaandtlaw-aoo£1.n¢twtI'tu1
nstu1nto'thoa¢;a'l:1eanv1noInIntmdanaIrItlnnntctyo:

chain. Alfiasupolluuumyhoemnodbynhntmlor
pwd.en1a¢u:¢1u1t1nounn1:u1J,yaII1oJ.oa1ca1phnunonen.
nom(1962)atatoat:maruryurso:anuuoa1anapmruu1
tostlngotrtnruatortlnhonxiauvtednywcl-Lancing
dltttaintloainthtuttinstqwotltuldtliarorctthautn
anditvinanlybomfionfitothtologialnuvunulfl



tutnthnt'uuuos‘l:andudaennavm'hIn11yhonnounm11y
ddlcnlnud. Ahunodanottlnbtoloclonlnqootuat
poJJuttuIILunotun1yot1&uthuta1nouuntu1to
ntdyflnproblanaotpclmuntnazlvunaru. Moleutu
uoomlaudthnnuhttansotdlntulnndpwuulup
aninnuotvntnrqnlttynndhuvoouruhudtororxtuo
uh1chca:n.durvou1nd1utauot¢1££u'IntduI-aunt
pollution. Ol'¢nn1nIpurt1ua1ar1ythouo—at*tu&u§~uob/73¢
bottnn1.ulaabtta.nta,annvcundbynny,:1aeo'&nyrc11ut
fiIIInto:'ocI11tl.mm1:¢I1ycttha'uIoo£j1.l.n5h\at
toroaaottnopantuvon.

nnch$aIIIuushtnheutbyth¢dIpout£ouotpo1.Jn­
unuoutnohotu-poatxyaxtcotuuhotunmnana
non. lloctotflllbottadtlclltncanlmlannldatlihu
tenders. ‘I‘l1o:'o1oofpI'Idnton¢|oc11nuusdQ'th1%lto
anddotdxufcudu-naradothnrbotuutoodcrsbcoanctho
pndantnnnttaua. Hcnoobuautctaunlnaadtroot
nluttannhipvtththufipoottlubottuunflntfln
phya1on1nnhu'oo£*l:hIn:bstnhIIacto.sn1tn1tl.n¢£utor
'honooIIs1dcI'nh1.¢ntmt(8Imoro.195B). DmtholfiIl'0­

tuna at uooumlatton of organic math: in ultnuta
(noumany. 1968). mangnonunnvo atudiuuuvnadcan
Nathan or cu.-rtamt gamma and nun toxins: or mu.
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10:? little intonation 1: tunable on the build: than
Lnnhtuutopollnflm. n-:1vuag3_g.(19'r5)h-vu
Itlldtodthonucrohmbouotnoulnuuaattallatflon.
iutonthubioaeolegyotthchuthiommninitllntnthno
:u'h11yanddonut1.u1J.rpo11u1:odu|‘Iu:-Io:V1.nI:hn­
pa1InII£hrbaurIuacnrr1odaI.:tbyGunapat1aIId%nn
(1915:). Anclnhontcttudyorflanbcnfitctanor
uIngandntt1.n¢yamuonndob7RIInn1(1979)uxl
a-u1ng;.(19a3)x-«pm-uaanuuznaxutorqueauor
%1cpo11utJ.en1n‘hhoCam1nh&uatfl’8.

Gnunuypolluttonattocuru-uunoamntty
otruomn, prudantnuntly by naming Q0610! dtvu-sitar.
nno11n1nat1anotnonu1.cnntq:cc1u1ooatunnooau­
p¢|udby­

1. InounuinstrouproducttvityothunfitoLnnrtobntuduotnlankotprodnttaland
eaqouttau.

2. ®ngumdn1q11t1anflon1n£ood¢nmcnd
3. Intlnaaoo£afm1opo1lnt1a3auu8.n31ytnculuuatuhlonllocé  ottoodtcr

thotuulmngtohnntapocios.
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lvunfinuw I pnctu dottnluu tor rtvnr ponnttu

tanflnruatangttuyhhttmdaaumuunbh
chfi1n1tuphs1u1.ohnLan1untlb1n1.o¢:cn1propu't!.u
lcdtustoulwu-1.n5o£ntu-gnllty. hvtruucnhl
%uan1.ncn1mv1tuh1oeenauq.uncoo£tiaact1­
vlttuotaunandamhanlphmanoncnaawoll. Whom»
Inantnmuu-nlnoudlzyortnannm-teulmralnooioty.
p1no1ngtIn§ecnn*hu'1.:1.pat-tinllyuuodeonntanauraootlnnnd

othorbypruducta.1ntothoonv1rummtbynnnhuahnn­
otorllnd his activities. Alas with the tcamolegteal
ulvmoInIntand:'w1n1ndIu‘k'l.n11Iat1on,proh1uo£po11n­
ttnhutncnuudoenaidnnbly. Uorldoounahnnhoun
eonudwod Inuhmstnblc in an their uncut-con. But an
a malt otproli than and wlothtton. this may
ugnuunurvoirlaundaruvonhnnntnptnpont. nu
prunotoumto::otcnt1n.c¢ndcnvour.arundodtot|u.n
na:La1ntmnstaoauanaam1r.uou1aaud1y‘imea
tortludooadutututoatawenvtruunont. Notonlycftein
uttnlyandncarmoroarcumbaooudtouunctrouhut
ovnntlaoclnqoaunanhoucvldanonotnnnmirrnttonnl
h$v1our. Contuninnttan or onvirfit 13:11» a nodal
probnnumcnhuuauaanuonlu-otuypnawuuucn
not-ecultnvallnuutatum-ntut&pqunt1onu:d
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hnIttIr&u'hIm%tI'c‘hdlIyaI3'Iqglpo11'l:m‘IclII|IIIu­
nu. htshunmltodminoronoxnsocututmtaonct
thconv1r£Iat%1n¢thchuhl.tnuotmtotIn
pdntmuiflnunpuatluflucmmlmnroqoufi,
fiuulndtnctopolluttnilltufimuhooaoaflohulproblu
idly.

Po11uhntscanho1neo11d,11g:1doI-aanousshu.
Asnqlxidttayoantaindiuolvodmturtnlsgrmqcnaol
nnttoruuollnsdtuolvudnuu otapallutimfiurpfllr.
nnounmcsttonorpollntimotnrlousooununto
r1vI:'ahnucv¢r1sot11ga1dnat:rcw!ncha1aoLno1udIIol.1d
1nmQuna1mduotoaonhd.mdar1ndopcndcntd5.oohnrpof
unnaeandmmnsuinluashtntcttnrivanuudthnxrtunl
roach". Imhuatlalosarathcvoutpolluunsnscaunuln
thcydnwuutcrtranrlvursmzdtlmrowmckalnostauc
mmntygthrludingttvithustaandohaaultvhtch
azuauvcropollntionpmblnns. sunguunolnudy
dt1u1:oaqaouIuae1ut1meonta1n1.n5%1ouadorna:lo
nttortnnanytonsularannndunallnolldpcuclu
uthorunmtimorinmmmnianaaeolludaluul
pauuoconoanazuqacraant. sungunaoounumnung
author such as bacteria. amass and protozoan. Ann;
tlntndmtlztonthuchululhxdtwuylnoazndondtobn
anaerooatrthatu-topo11ut1anot‘thoonv1x'omuIt. his
1fiwlI'yprod:mIm'otthoutc3'1n1untuun:-ytor
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tnamaaamg agricultural produata. raw matarlala tor othar
tnduafliaaandproducta roruamtainsna approval haalth
and nuns atandarda. The rapid tnmaualal Qanaton
vttlnuatadagataattanttantoraiaathaatandardotlanan
aattlauant hna lad to unoontrollad, unbyania and tnaantc
uuw auvtramant in India.

Intltahaaavaatcoaatnnavitluunarouarlvaraand
aatuartaa parioaially enriching the ooaatal Ilttfl with
aaaanttal mtrtanta and nslnanla. Our coastal Iatara an
vary tqaortont mraary grounds for nahaa and prauua and
tho growing pollution 1: apt to cauaa a dooltna of naharlaa
incur-country. Thanaanaotoont:-ollinsthapollutlon
taaiaanaaandhazanda. toprotacttiahamanantlomannara.
are or vital 1.90:-tanea for the ountimtna aaplattatton or
thaaaatoroaauaraialnahartaa. llarznaponuttontaalao
a thraat to taariat m ram-cation aantraa. later, mea
ponutad ianottittordrlmungoranvotharuaabynan.
Dapand1n¢antha%1ea1apraamt1n*&att1nant, itcan
produaa toodpolaonlnqoranntntactton. nlapaflnogaano
haatariapraamttnthapollutadvatarcmpmmeadtaaaaaa
nu dlarrhoaa. dyaauwy. typhoid. pat:-oantarttta ate.
Pollution particularly by large aaala tnmatrtal damnation
andtluatndtaorialnatadtadzargaoxvaataaratmobvtoua
Ilaatmyar or ourraaouraaa.



unlu­

nutoflaoxrontyneoouthtlttyuxdoonfitmgh
hnmn innumou, awn. «marina and cents]. can are
more uuncpublo to arrest: at pollution. Estuaries an
thctrannittanrusionsottnahnurstrountottnttdnl
ulinoocnn. Thotlautnanuhnryunttcctodbytho
oanuuannntbotnumorunsu-am.uom1unouaduro
m1£1odbythooat1ouIt1ano.tflnutmx7.byv1.ndaand
bypotntdlaohnrmn. Tllouapuntatlonotuolnrdflovtng
Ill'1IOOUI‘NrlIIytIIO1nfl\ll1@¢fXUl‘IIl‘?lfilIflOI‘Ili
cqncityotcntnnrinontnra tortranqaortmgvnhr. llun
uod111osthooont1gu'at1.ono£ostnr.loa.tln1nchvatcr
non and wash discharges. mun modifications street
flaoua-rnntqanqmdodnoltdoanountl-nt1on.tuoaanl
diuolvcdlahrtalsintlnclhllry. A11b1otnu'0uIbJoc'bd
tomuootruts. Itloovidcntthntpcrtufhnuonotuny
typo. uhcthurnntm-31 or nun-nah. any cause various mm
mumsman-haorquzusaannuuumupqm
hum. ‘nuna1aonrtc¢utlnrqarodn.nt1.Ibuuooou,proy­
pt-cantor rclnflonahtp and mum: intimation: when Quota.

fl1vun.bo.tngo:unuudud1qon1u'Iu1or danuuo
nndtnmntrlnlustu. utnrtuuetutunaitu-ate:
ponutuntuantluirnytonsrtnconvtramuat. Hnnoottu
znpa-untuaonnmorcrtoauorponutanuaauuouumrzm
aul1nnt,unu:-andhlotn. Aknuvloduotthoooologloal
town!-Int: or guano onantns can be or @1du-able
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vnhutndotuutnxnaflnahnnpsflntooanrtnngntto
habitat an to pollution. Pollutant: may alter swan
onv1%t thereby granting the aquatic 1110 in a unbu­
otnys. n:oudnnpnuy1no1ndo;uinuuu1ncntunu
otdtuolvuinau-1onta.¢Q«-uaoorinanuutnauuntor
d1uo11udoxyun.1nu-nuotnhsrbtdityvunoorauhnuo
tnthoohunchrotthnstruubottcu. Thodqnoorcxunt
ottluoztoetotttaiuohunauonunaqnttclztonrtu
vithtypoarnaomtotthopollntantandthuchnnctcrot
mo Mob. For tnd1.t1.na1 aching and for aquaculture in
coIltn1vatu'atlnIIn1n%nuco:vatcr‘q.Ia11ty1ao£pcrn­
naunttmorhnou. IIIun’pnpormdoutnnu.ngotthu
cnurounmtnl punch:-1 and thotr otfoctu an the Mat: is
npro-rognutointtunnnnaucntotuzyoeonyatun.

Imtahuaovnnlnaorrivurinouldcoturinuuystnn.
A1ongthnouteoutarotlaHoo31y,HnhanaA1,Odnnr1.
Kr1lMIInd¢¢IVoryr1VIrIIIIdPu11kat|ndGh11kILnhcI.aIId­

@nthovut_ooutvnhnvuthIllnnuh,‘mt1.PIun¢ov1and
&nr1I'l.VIrI:ndVQhnn|dl-nit. ‘DnPu11hntnnI|ChL1kn
Iakuoxtbcnuteontandvcnhunudnnkoottmuuteout
to:-nlu-aohodluothncnnhntor. Apu-ttrulthuo
new rtvu-lots cracks. and at:-can also onntxihuu to tho
cltlnrtnlvlnlthofldll.
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nummnurhdtonotxulhnnhiuunadm
r1vornm1ch¢n1nunur1ntothoArabun3um'uu;htIno
bouktntu-suadbousttlautnzrlura. Naaorrivuuot
huh nanny Clunycr. Bhnntmuwa. Chnhkmflypuzhn.
PIr1yur.Puhn.lunt1Ipu&.la11adaandAchnaoo11oIn',y
Iuossnunon-3o:ntcr@1y:ord1nanraonu
Anbhnson.

ztnuuoonuts.-auatnacslakna-’o:truoo:nmncs
nrchu1.na.dIQod1ntothor1vIu'no1fin3tnhdvII7dny
(Junta. 1976). Inna:-ninth nabs:-an at tndo ctnuontn
v1thhuhBm,ta;d.aeahun1nn1IuflnQcnI|dno11dahu
nnuud.In:ttor6r1nn,n11thnroatunaa1tub1otor
tinhmzunma-Inuanuua. Inxa-n:I.a.£o:-thotrchtly
roqanwnunuefiaiotthopooplodcpaaddtnotlyonmtortron
rive:-u,poadsandvc11a.

nn1oat1onotachuI1en11&utI'y1uc1nfiIo:I.oou|I
dcpcnun3anthtnvu.1nb111t1o£:uumb1yaoodvnur£or
tlnprooouuldtlutaclllttontordxnchnralngtultovntor
into tho stun without inoanvuumxnc other aottvlttu.
maguurunnynriapolmhdautoundinmraoot
puzpotnnuntnoxanltrcrlhrennunumnoun-Lngoa-paw
IhIuupo1Jnt1m1nmIn1nkhaIlyr.lwr1a¢hntoflnd1u&rau
otlhmn-nCoutn.1'ap1ocasurchPuductnandPan1nonD1nt1­
1101?.
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Uh1.1tcIhno1vUvurkmhy¢ragI'Qh1oa1un6b1o1o¢1cn1
aqacotaordtttcrustothnnrlutnlndiahnuhannndoby
myu1&nl'a.IhIl1uaonpa11ut3.onnQcotnhnunun1IId
urynttnattnuan. 1aunaazoout.u::ouat
u'puuo:pouuuanntuuuuonnaobynuvu(19s9)1n
mu. oqninnrzanal-(1970)1naoo¢1y. uaaaunpau
nndCInoko(1951).0umat1undfluIm(1973.‘|976u.b)m
vunhhuputan-ha-bun-. Involnrutnrynuanavuruw
ttanuoteu-bon.'nttI'oaannndphoQhu~au1n&onud1.ncntu
um-ontun1odby81nhn:r,fi,|1.(19BJ)mnot1notot
ycottoiduonpwtqldtuupnaxotlanhyanaunltuand
Vunna=D01n(1973).

A1cn¢vutoouto:Inua.po11uuanauauuvo:~onnao
brlimllnnfi. (1979u.b.o;19a0a.b.o)IIIonwnn
aaoatonuaurcnntyndcttocuotinhnwlullnato
aqunltnunrruihhhcruokvoluonndmnrllolatn
nunquunturnauuanpmonaant. DuIt(1971)dLa­
uuuauupxubzuaotunpamxrmau-xnuuuuoomrgou
an-nmnunhuyuata-u. nuua:.mdpu:u1unr(197b)atuuu¢
thottcotototlwlluttmnlangtblnumouutlino.
Bun&1.opcpu1.at1mo£nanngamtta111nPana:.n.Gonvu
uoncnonthynuvod1n,|1.(19'I5). nuatoungotaano
oavu-annual pu-noun utzmz-1 rtnr an dons by Duncan
(1977). Henltorinactuduaotwatoranduldinnntnot
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Ulhurtvu-, normcutnenhnyvuenrl-tad outbywlnnnd
mum-ace (1963). aaunnosunyotmurqnauyotuu
r:nrnun¢n(oua:nt)unnaunnbyz1naaog_§n.. (1931).
anotonuusmaoapcpoana-a-tnopoxznuaannuupolluua
sanuotluhuyutnnvcuequudbylhlrgjgl. (1981)
uuauau-an. (1931).

In (0201:. pollution Ihlliu an tnttuud by
uansthnnng. (1975). Bantam (1976)
prohiu-aotpoxznuanmthnhaoumuuotxonn. nu:
gsfi. (1976n.b)havu¢1vInanaooumtormoprob1cnn
o.tput1c1dcpoJJnt1.m1nthImt1:anndnrunanathIot£oct
otpo11.uuntuonthoa1¢a1p:o¢:ot:len. 7133933.}.
(1976)d1.a¢uuod&nn£roctno£%.1.opo1.'lnt1ancnnoIu
llydrognphxo tontnrn or Cochin haclnatorn. Studio: at
muuucoantuoqpaumommungggmmg
nucan-t«£uuthyz.nk2uhnnnunannnIumunn(1976). Inu­
new-nuuuaponauonmuucoahtnhaanuunnasunxod
byc1:unnn(19'l5)andGo:-o,fi;;.(1979). Ptdxnurultty
truI1&u‘tr.tn11ypo11utadarIuotthoCochi.nbaclm1aur
anhnvunpa-tdbys11umdPt11n1(1976)anIlUnnttInn
a3a1.(1977). aonu:uhn1tnnn(1977)uorkoaangg­
3gu.;n-u-coaunbacunm-uuaatho1rou:1uunuanaeono­
uaaaouvn-.1. sax-¢1ancv1ng1.(1919)stua1odthn
haflonvqhso (aura: and war cant: at Cochin baelnntora
mnnuoncosmuuu-znpannuon. aaan-n%ng.
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(1979)hnvu‘n'hnd1odthom1emh1n1 uouponuenotuu
aunmuummggamummuwnuu.
Shine: on tin effect at pollution nun qoenl roturuncc
tobantnonvonearruaautbyauuun1(1979). nuchnngu
muaoaotuucoemnuonaurqstuuuauhtabmt
byhnnnuot.1v1t1uvoro%d1aaaundby0au.nanIHIuIh­
put.-up (1979). scan-utsoccochmhnanntu-nunnuon
toponnuonmuh-ua.mvoaupudhyaunng3g.
(19%). F1ahk111atCh1tI'Qu:hnvanrceoI'IlcdbyVu||­
nQa1~g§fl,.(1980). fiInm1g§,fl,.(1981)IhId1odthu
Indlnontofnmtttngynrdincochinbaokvnhrs. In-no
umunlmmanunuuauohmuumuuus
nmoabyv%n;;.(1982). Indieatororalntuoot
po11nt1ano£Coch1nbaokIa1:Irnuerustad1.adbyflIIInn1g§_Q_.
(1983). souaauunattonamuumnrtazeantntsn
!tJJ.$%mfl:-£32m-nfifimnnfllnflfl
Itu:l1odbylakuInuanandfluh1uun(1966). n-manna
anaxnru:(19a6)stuauamoutu1oauuntnuenmuu
uuunanununtuaaoyucn-atnancoomnhuunun.
&Iv1:'<utnu3tn1oond.I.‘H.u:|o£umopnddy-an-pxvmunhnm
donnnmfiwuuoucomtnhanua-unnuaud
wan:-ng.(19es). coounnnuuum-gunman.
lovornuhuotthouvu-Pcrtyarvnnutndudtndohll
tonucu'lhoJsn¢1mdLnn1uuntotn1tnta'1ntI'un1m
tntothosyntnullttnottootonthonnnhtnsotpollutantn
tntrodundbythu tnthntrluby fig.(1%6).



liarvotynruuiwootnanunuachautuot
uuunmnummumxnmmmuuuumiup
nnndn1.andthnCh:.tlwqu:b1a1nuco1ptot1bodueln|-3:
otrncrcochtnmvintumdcochtnollflnnmuyutubnlmlhn.
Vuinandl-nlnIst‘thoaoI&cndIu.I‘&11Il:rIo£tl:ooItAIry
rcquuvuly. Anotmrtooeu-orcomnrntoznmuu-Lu
uIlfinnudntno£flanu'on1athe1nanaau1nLu1t
amemttnthnrxvcruntordnrlngdrynauthnxvuau-tnatt
unfit to: domestic utur mply. in-nation and for any
ofllnrpmpou. motnmswusanuvingbpmuotthn
nurmnflnupqmgmumamflunwrnuouw
ntntttaabyinuuatanotnlinuuatorabypzuudtnghmda
ntnitablnloctttons. Aparttrenfitucoclunhuchntnn
tsnloonbaoatndhwottoutsotoraatnopollnttn.
emudbynn1o£yc1.au|and1achnran,rctt1n¢o:coount

lutnmslrlu.
cooh1nha«%Itor1stn1qn£aa-itstradttlannlpn-an.

clnsandayutnnrtdaorzn. Ituvclluoaanudthnt
thodiotrihruanandaundamuotbcnthieantunlaan
duuctlynhudtothotauhuiuatthntroclan. ‘nu
hnnflttouaauhtlputotmlmtnflntruflliuuaautod
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serum:-a-oanasvnx-uanaacnu-u1:1.uhu(B1uv-4.19%:
sanders, 1955). stnuhnmtc papulntunun 31:-uotvuul
eu—m1t£uu1thnnu~ousoamootl.n¢nnkn.d.lutpt1nnat
thu0o1In1t1nahyl:ttIm1lfl'OIIII1LlmpoJJ.uflnc|n
nttoottlncnurunqmuetoodvnb. Ahmbnucndunrb
utyo:uotuwoum1tymbac:mun.uro1n:1uunoodty
mulntu-utunotnnu-Lcaotphystco-ehuntoalncton.
sanutlnpclluttunottoctannnnnamxquwwstntho
bottn. cqan1.ttaununIl¢pInuhflnsu1dyo£tIuho1:tu
dlnlllnganlmll. Iod.lIuItdII.I'ac1:cr1at:I.csandtlIImII'o­
u'qh1en1tutanso:thoomr1y1ngnhr.u1nhoun1u1
toovnluuuautcntotpolhxttancttcetninthosyntu.
lhnuadohtlodmuaualtiaaenmouaquoctatnanuot
Coohinhnchabr I:Ivund.tl1o1n&:.I'l:l'1n1%J.¢z1.sattQhI|.

Cochlnhuahnteuouiprxunnnrucontamounlypollutul
1Im3In.1arao\mcos.'1hIyanflunnuua¢pn11nfl.ntIIhnIl1.n¢
lnnddnimpnuthoannuunfltnglnntttogtwlunluuu
shpmtmursumfinntungyundsdotunsfiohub
nurnnnlfluinmau-ulotnmntnrraulldyoplumdcluun.
sanaIuaoJ.uaaytJ.u1du-1n1n¢outo£dcaut1¢uIa1nIu­
at:-u1au.xr¢uconta3n1n¢I1.nolI1aundor5an1onnttard.'flIIr
lnaclntlcnarmvingparticloaotaolidnnttornonttnxor
inunpcnntanortnoollotdalormpnnudoeonaidultonin
«spa-nan (Maya. 1976). nctuupounuauu tho
vault of poottnnlytic nativity or micro-%1.nn. equally
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hni%a'tnand£In|¢1.1oud1ngto11hoI-Ittanotlnrgnuannts
ate:-;n1oubatnnoosumnsn.£nt.pantnnnnndpc¢un
tntofinIcII1v.nn1on¢v1tII1aneh1n¢o:po1y9aIno1u.

Boflthuaunuuflrutuupollnflmdmhndu
u-pnscpollutlaxloadtzounlldqlctzlmunrcnaltor
praduoflm of hwdnoam aulpmno am dapodum of %to
nttu-aeoolanudbyhtncrtqcraunnotpxunouanon
penal. lin\nIurV1Jfl!U£E.fl1.(1976)tovmdthoaangn
po11utodnnunovu'beeu1ngd@1otedofoxyannporInncntly
chntottdalnixinzotthottntora. nut:-hmn1(1919):a:na
cnnu.ceond1t1umu:erctt1n3yamddmtoatngnt1onuaupt
dnartngnanooonporlodawhnnnazwmtionteokplaeoton

cnthobunthiatmuromnadahmdaneoanddirtennoutu
tindut:-1h|t1ano1Qoauaaeeo:w.n¢tothI1r1ovc1o£
tolomnootopollutodieanditims.

Hanna‘. thI1au'5|ILeI.&ntI'1.a1po1Jnt:l.oncuIlodby
thoo££1mntd1&'hou'um ~­
hu¢—&norann1e-uitmvurnnunudtoorsantopollwuon
as turner mviromuatal sums nuthw mdicatod condo
ounditun not tncruaao in $1: matter mounts.

GouaIphoJ.o5I.nJ.1y,flnGoIh1nhoalnntIrayotII1a
bO11UIIdtohVOcr1¢1mIOd1n&bthouII‘hII'yA.D.lIdthI
coahmyttnsopunodwuntoultorflaodivurntontor
tlnPcr1ynrr1wrnthrthIdo1ugo1n‘I3fi1 5.11. bonny
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'flI1sI7s&h3\moI'¢oIn'&onoItna'1o\IIuII‘&'apefi1O
%h1u1bnt1ann,1cad1n¢toanu1nrun¢nho£
r&|e'fl.¢I!.nutIutbyabuat39XI.suIIa:1totoonI‘h'uottn
o1hnIlIulI!l'Io1aIntI.ontcra¢r!.cu1‘hnII.hl\IuIramuhm
duulqunt. 81nuo1?I0muruncowr.lnz115huohru
hailholnticlntnultorhnrbmrandurbandevalopwt. flu
m.Itl.n¢ :«   on £aah.n'aa of this estuarine’ sector
N'aI¢Itahmtby%1aradmon-mealtomflanamnbo
c1Iar1yuu11ntlu3utu11.tto£nagu-ytraocottholazadsut
!’I'efi0R~i55ot'&IBI'0aDa'baCen't1!a,USA!Ip:'vowcll
byBa111kmd%1Ml'n%(1%‘|). Alaoflhliltationawslld
byrtvirdluhlrpuidflnclinnuxhasheenauaaartactnr
omwlmflmfwmcflfluuinflnupmofflwmdwltui.
su:1tuanunaI:|1nInta‘c1.onra*cedaouedadcpoa1to1
203/flu‘. &nJ.1dQon1toatqdep‘mof2.5tao5III1'.I.-u
tauaatudflntthuhacantaurawerodecperinfimput. Thu
‘hoVut1cn1mdhor1Iu'h1du'.l.nlIag0o£thIcItIIn'yo.ttoc'l:Id
uuaan-yinccqaoltyotthnqtla-.
at otflnnts nun tnllnntl-1:1, an-Lualtn-L1, «lunatic and
stung oaarunoeQ&1tadotu-lonttan.
nwfl.1‘ht1m’cu:ud&.l.&mvIlI1whaonttoo'hId‘&u11v1.n¢
unsure».

nnaummmuxunorbammunammouuud
minus:-ntnwimmuaaarodnaeodiaandtlutingcupuctwot
thnhndcultonlndtnstanuusnorhntyothwfillcssnn
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andhotuhuampnuna. Illntlnphwllcnlalfilrnttm
hnvnalnopluyadmcxrnolotnanngtnstlnchnllnnonand
cqmumofmmnmnuuutnmouuufimo

otpnunttdnrycaputnlxyhtotmcnnnhnurgtant
pt-an %  »  i and sync and an ttnlm-10:.

mo aortas of cantor studies on the phynico-actual
and manna: pronouns at the hocaaater by B:-auto: (1938).
Dual. and Sudan Kutty (1967), Qadm 33 5;. (1966).
Quin and Gaptnathan (1969). Sanka:-amnmyamn and Gun

(1969). liar and mater (1971). naah-ma-am and llao (1979).
Hum» 333;. (1973) ate. hlvoalod the huh um can-yang
cwacity at that ecosystem as wall as 11:: prohlmm am
petanttanttos for dawlopnmt at £1 aha-Lea.

But meant studs.» by unnmmn 33 5;. (1975). scan
now: an. (1979:. Quin ma ewnxpmtnp (1979). can 3; Q.
(1979) and Banal fig. (1979)ha1o pointad out tbs rapid
rate or cnvtrfital datertomuon taking place in as
humans.

fln%n¢&0.IQcI'tnnnao£&os1m.111Gnntl'Io1I1n
awoaoplnndwthinwlfi

otC¢¢h:I.nhickflatorn1nthI11£ootCochl.n1'h8thonIId£.u‘
to1ttoprouot'l:hnhadnn1:u-soonaidox-tngitnrolcutlu
Iosttllporatouatnlnfoamportsyatcnandaacntfltoo



pon:I.hJ.onod1m£orthecu1suaoco£v:r1ouncoanui.aul.J.y
tmarhntlnrincuvcnuflodvnternfinctcauvun.
boothnnuuduutcltmmgyutmuauryoueroluno
nn-utoan1ntn1nchu1thwo¢u1ar1nacnv1rouuntbyc&­
tnathoatroototvarlousuuviaamustulpnnnttu-uuntllu
buIthl.c£atmao:t‘th1n—ro51m.

l£finIl.utoIIIinrlhIIiflnnse¢nnLlIIsb¥Ib.1¢b
tnbsnuuulctnantnontrnllod/a££octedthcah.m%md
dist:-lhatlon patulns at hcnthic farm. the pram‘: invalid.­
gauanuuhlunup. Prinunllyituasthouwtthatthn
tune client on! pollutants  the effluent: controllld tin
pqIJ1nt£ono£%thnbcntb1c‘%£u.m.o£thisz'ec1an. Buadan
fluafltarfllnlumfinmumsnwuiumnsumuatw
gnntyotcoensnbuxewuu-a.sax~a1az:ov1g,§g1,.(1979):o1t
that palluuon named by the otztments than the diifnunt
tac'ew1oauu1nr5o1.y1oca11udane. ‘iiloyalaonnttcadfi
o!trcII.d1I1n£%¢rahn11ya\aaytt-anttaedinaarapoint
twamsboflanpauvalufldamauean. ‘.l3:a%1at1ano£
bhakmqmxladnnturonfllotntlrudaltlontm-that
ihdamuflumnsnwuwrflrymxriugflmtuuypcriod.
31.n11artyyootm%Idodmatterwaa'a1ao£wnd1ntInst,n­
botta sodium‘: of the donut:-on mutton or dtlfllffl 3.1190.
This my be  by the blafl aftlttent dlaahnrpd
£mu1:Iu'é‘AcT. moabovotaotonpmqtodhoaullythn
urcautnnatvoly.
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Bnnknrunnnynnangtnl-(‘|fi6)a1aonottendn
aunaungu-unampoxzuuoaottuutrantnouunnrp
lt‘h‘Em~rduI‘l:!IIOstAIr1n0Iaflll.ilI1¢hfi1oyIttl'.t'lI|fid‘b
thOd:l.lntLmo£t£9¢t£1IIntIbytlIIflulhl.flI0&I1Q,
uhreunutofinupathno

Inuddittontlnnooduutclttotdeuutymqoouo
l.£toI:ndIn.1tnh1onsan1nd1¢utaraI-gIn1n1ortInw.rl.aIu
tmunrlnlcttluutadtudnrgoduuotodhynrtounvolhum

SotarnoUowkhuhnun&'udcananthohIn‘l:h1o
tnnaottlnaliuinanduvwnflntrllnntamnlhcltut
H.901‘. 'nI¢pI'CO$tUDI'It1$3ll‘Ofl&IQCc1Il¢%Od.‘I'31$
addict:-1hut:lano!mu'o£aunn1ru:9u'ht1ons1ncoob1n
buck\ntora,\patnnnuuldoInutnaIotthoo!flnuntd1I­
ahnrpnfiunttlner. Annttqtlnsnluohocnuduto
ouuvhhwodutu-at mount \v:l.&mnmv1%ta1



2.1.
2.2.

2030

2.3.1.

2.3.2.

2.3.5.

2. 3.4.

2.  Am FE'fl'£®8.

M 0‘ I'M’ on no
- Badman flllhfi,
udhmtc. Inter andW]... 0 a
hotbed: - nouuruunt of9‘o 0 I 0 0
Callccttnn anfl truhazt or0 o 0 0
sunmnt «-91» - collection,
uunbut, pain an analyst:and uttmuon of as-nun

Ehyuieo-manual armada at
actor and effluent analysts . .
Sttttstiml methods . .

8

B8



2. ILERIAL ABD EIHW8.

3-1» '
® Cochlnbackvnttrl 0'58’?! -76’15'E) polatlltng

attdnlnrunotapproututolyfioonzcrcinbr-oaunchd
byounI1IpcnItl'It1ngthnIn1.n1and.Inflonc.I.l'o11n;nlny
tuhndamhotnun. AcIumu1otnbaatlo50nv1dotorn­
tnztlaunumootothccoohtnhurbourandlnothorqutng
mrhhu-non-thntazhtkodchnnnnxodtlubudunuru
ponamnflquthflnanbnnsu.

mu Pubs. llunnchtl all mvntuunzhn rtvu-3 squad
thur water into the Inductor ayntu on its Jonathon: nab.
u21yPor1yu'.1o1nodthonorfl'um11nh. Annbc:-utensil.­
cal and metallurgical industries mnuly rcrtuuun and
Chantal: ‘r1-nnneou Ltd. (FACT), tlnunoorc Cochin Chau­
en1s(1'cc), Indian film hrfin (IRE), Guinea Binani,

Pu-111:}-Achnnteuln, Hindustan Inuctlcidas, cuulyst and
chunmnlo, Intunn Aluminium canny an locnud at
. nuotnunntatranthuo tao1m-tutu
rc¢u1ar1yd.la&rgnd1ntotl-nrivorrcr-lyartobocnrrud
to tho bnokrnhrl. Chltrquzha, ruoolung otfluuata
ma oantrnnm the agar pollutmts at tho huehntnr
trun PAC‘! coahm Division at Anhalamdu. also nomad th­
hucknur.



nohnclnntcrs also rewind cttlnrdtnotlyor
indinctlythtlnlagovaurnndnlniupnlunptron
thocoohlnetty. Ihntotn1uona.mta.onotdr1nk1nx
ugtprmmlnuhnuunsrmghlyfiuntmnnns
pordnyotuhiohchtfiporuntngojotnndtlaodntnuau
ma:-nohuamobacuuuuntnraapnnotuanotaajx-.

namlyohaavattmsnnndntnmoshuyuutor
oaoyou'1n1%1. flinouhttonnvonnmlndau
nunouthtoxnlanuna-y. mwungfihwsu-on. mo
aht1on8(3‘1aI. 1u&b)wurI1oeatIdnurlnIIa:th
(am. 1. a n). at tluhvumd (stn. 2. 2 n), vanpunhn dam
(Sta. 3. 2.5 I). Vnnpulht (strut. 5 II). mar an
Panohyuth Jetty (Sta. 5. 2.5 I), old Pnnchnyath Jutty
down (Sta. 6. 2.5 an). old Pnnohnyuth Jetty (sun. 7. 2.5 I).
new (sm. 8. 3 n) and Kalnnuaory (Sta. 9. lo 3).

A‘Iaotn1ot995I-Ibnmluvorceollochdtoaort
outhInth1.oormu.I.nn.ntmurutuot9Inlp1oo1nceoh
mum. anchanplcuprucnttnconontutlan. unnnlt
2JI7I1111enq:oc.i.IInnvoroava11nb1o£ortInuh|Il1u.

Grub uqalu van oollootod upantoly as show tor
udnunt unulyun and for estimation or orwuo anon
Illd all I130



H‘ . n1:’1:ho kalnnmzun. . om



3§fiVYPEEN
” ‘P1

TERNAKULAM

‘ DYOGA-:
_ANDALfl

5.



F1¢.1b. Chnrtohavlngthedintnnoobohncnflusuuonsunflutrdqflu.



STATION -1 TO STATION - 9, 2| KM.

Stn.! NEARBARMOUTH 7 M.Depth

3-2 km‘

jstn.2 MULAVUKAD 4 ,, ,,

6-8 km­

Fstn.3 VARAPUZHADOWN 55 v »

3-6 km­

Fstn.4 VARAPUZHA 5 n n

4 km+

‘stn.5 NEAR PANJAYAT JETTY 2-5 -» n
I km{Stn.6 OLD PANJAYAT -"-'.TTY DOWN 2-5 w n

O-8km«[
0.2 km{Stn. 7 OLD PANJAYAT JETTY 2-5 n nStn. 8 ELOOR 2-5 H »
I-5 krn<[Stn.9 KALAMASSERY 4-5 n 11

Fig. lb



-18:­

laurxutninodinthogu-¢h,vhnnn1tnaN-aughton
the «ha, us no oonoctnd a ‘grab tutor‘ for umlynn
otnniflunta. ua11nLty.n1lnJ.l.n5.tyandpfl.

Hutu‘ nqlu for analysis or phyuoo-annual
Va-xnblunnoollocudtronmomrtnoouuibottuot
nchatntlou. Inanififlvntornmlcauorooollootnd‘
&".ln¢11Inthl£ruIth09ItIt£¢nlo

uuunr.c.tr1uuntuunp1uoaumbooo11oouaan1y
durtngtouruunthuottobanry. Apr11.Ju1ymdIa.mut
uttlaontaotzoachfruracruzdrccandauannhtru
oflnr haul-1». Slnulunoounly unplu an collard
101$‘H'Il$IJfl‘$&Off1ll$tC.lIdIlffiO
points. Alnouann-strata-”aq1uuIrooo11ootudtroI
Bloerhdivu‘.

3.3.

2.3.1.

lurhoouuuloollnchlunngnvanvomth-“(saith
¢ru:0.0hanz). Alla-nntnuuhinodbyaodnnuh
I1cn(Btx;kottmIlH¢Int!l”lo1971)vorIco11aoudarflpu­
urndmfixuauultonnlimuudvithflnnuboaul.
for Inbutumt tduntlttcntton. 1110 actual number at
Crnntnloumuduunonvurhdtounhu-pa-I2. ‘rho
bluauulmsuun upruud untvotdxttngrunporlz,
CSA1/L av» aujyfiz‘)



saIl1nuntnnp1un1aouurooo11oc1adu:1n¢VuVun
Gab. moIq:1navu'odr1cd.I.nahotn.1roI|unt95'C.
'nuporou1haoo2Inn¢,:11tande1aypoI't1anuorthl.n
drludnnhrullnadctorntmdbyuoytnathlulchnnttot
52 II BIllIl1IOIMp1pOttOI0‘%dl(K1'Il‘hO1.lIKPOtt1
J¢m.‘I9E). Anothnrperttanuuuudtoruttlnttcnot
cI'u|n1.ocorbon,ua1ngthunothodotE1\Uaou1adR11.¢y
(1957).

Itatcrnaqaluuonoollochdtrc-tlnnrtauuutng
n'o1ouhucxotnndhottu&1tn¢InndaIsbyIItyu-inc
angler. into: 3311: were nnalylod for tho tullatng
pnrnnuu. Uhllcimlllfinmnpfluronuunvdon
baud. nstofthupannctox-nuu'odono1n'tho1nboratu7.
Diuulvud avmn%vuut1Intndbyw1nk1oruthod(3ta-1uk­
lnndcndflnrlanl. 1965). ehn.loa1anunduImbyd1.chro­
na1:Inothod(APlil,1960)undah1or.Ln1tybyDloh:-xnallnon

mound (1|crnIo.1959).eh1o:-idcoorrootlolzcuunlniloby



-8 31 8­

nnuplytngtho ohlorldcnluutorulintty
bya£utaro£0.225. fi11a£utorvuu'r1vudntby
outtnttngohlortdointurtonnootoraurlnaotudun
ahlortduulutlonviflxtot-rosnnahlnrldooontuntcnnunc
tra"I‘10toflltwIu/1. &Q%dIo11dnvu!dotu'I1.md
b1fI.1tnrI.n3mtu-‘ IIIIp10‘&'u1.fl3aprOV1oul1y\n1flnd
nunpan:11urpupor(Ponn1u-o.Io5,u).¢I':1n:un
lInuImtoaan:tantuu1ghtatm'to90'cmduvo1Q1n5.
findittorunocinvctahtoindtcntodalmntotoolltln. A
knanmwalxnuotvntnraanplouurtlttrcdthroughat/c
papcrtorpartlouhunaturmdandiytngtuaeanstunt
II¢i.fltnt&“h90“C,pnrd.n.I1nt00albon\nlOIt1IItIdby
flIono'&oIlot81Vakoo1undR11I1(197I). Alkannlwtns
uunnuabybnauu-auanuuaod(mm.196o). lhnudod
dl.2|uttonun*moduuuudtot1ndthoBw5,o1‘vntorn-Q10:
and noodud dilution tor ctauuntn. Animation ooottlcunt

(-xvn1uuu)uueu1ou1uubyuungtm:oaua.u x -451­
(nung3g..t96a).

Hut:-unto. uh mo:-unto phomhntu, aunts. nitrite
cud ammlml nitroun an estimated using tho nothoda at
mmhy and B110)? (1962) for inorganic phofihatt. lich­
nctdur an‘! Bob1naun(1952) for nitrltn, non-1: and Riley
(1963)£orn1tntIand Inda5>hmo1B.'.l.uoao'modofKoro1o£t
(1969) tor %1a.



ltnumtauuuoollootndinglusbottlutrantho
anus:-gcgmnuosuuzueuuu. mennoaxutnonaog
an Qloyod for  0%).“ are and for otauont aqua.
flavour. ta-Dm5ut1.Int1.aauododd11nt1onnothodIIu
uldtorotfluolfilo

Thopouodotuuflyuudividodtntoflu-couscous
dcpud1agonthofland!mnoa;aoma(I1th¢n@tIns1saaII­
mutarbzu-nry,uneounanuto:n1nta11nr1utx-unyur
tayur)1ntoprcuuanoan(F¢bmarytolhy).nunnoon(J|noto
0o%nhcr)audpoohuuoaa (mimannu) anon.
oburnuunnuunmtaadodm-1ngFuh-uuychntohdntcnl

lntupruutianotdnuundoncuningolusurmi
nuoutonunlyunattcrtrunstozuinsttnartstnnldnen
uangmcumuornuan I - 1o¢1o(x+1)(Co1%.
1965). Cocuuunoc of Ipootosuun atu¢1cdbyXar1Pcu'­
nun’: can-relation oootnotant. nu oorrolntton Batman
pnnutuqhuomqutumdflntotqncunumpanu
nutnnucnoalcuhudandthointorgnuwoorrolntzlan
mhunhwmsflnuhumnhlpunstuuduzdhnudtor
I1III1£1onneo(P1d:oruad!ntu, 1963). A16pu'nIo'l:ol'I



ulltlplnronvaaluxlothltanfittod. Hltgfllifioilfl
1.nIu1'11¢1onoyc£tlna@1ou.u.‘an1yfio9I'o1nt1voJ.y
Imorhntpnrnnctu-nnroulutudcntlaflpnrnnuur
mltxplo mansion node). an titted and it was tested for
its dniflmnoolnplidlcflnxahnmnnoootqouooudnz
Andrus or Variance technique (amateur and Cochran. 1967).

Stnalnnnknguolushrunnlydntnuarrtodoutudng
uneoauluttannutrutoroonhsmng-uaoupoouaananao
thopcrunotornntvartoluntntlurttylcvuln. mounntu
ungivcnaadonflx-ogaumaahauingmoolusturaaturlaua
dllhlitylulls.

Quota diuruty vu nuauod nun; I-‘uhu-'3 quota
d1nn1tyLndus(0<=)andvnrl.nnoowuI'h|d1odbynonmot
oz oc (menu 33;}... 194:). nxvu-any tn the
Q0010! distribution was also studied using $1133-Ulnar
nmottan (Heat: 1-10!!! and anurdt. 196“). SIN-ttubtllir
anon; fit Q0610: was lhldicd nuns Nae Arflnfls ooofnotont
of cglfllbiltty (flute 1.1036 In! Glulardi. $955).



3.1.

3.1.1.
to

3.1.1n.
3.1.1:.“
3.1.16.
301017Q

3.2.

3.2.1.

3.2.2.

3.3.

3. $311.33

0 o 0 0
O 0 O I 0,0

E O O . I
810103103‘ tnwaupuona ­mmum .
Famnl auyosltian andabundant

odum and
statistical tntunneu ti-m
clustor and rogruataaHad.» a 0 0 0

1M



30 RESULTS.

lnh0010\Iu51v0nto'hh05:-nbvaturvaluooutlun
atllytocuudnoa-nonbmhoo.

301010 (“0)3

salmstyuanosumudcoaaoox-eam1uro101n
controlling the qnttal and ulpox-01 dlstflhllttan putter:
othmthlctnunn. flcslahuntlaaltnltiuottho
am column and gut u0t0r. Sp0t101(Stnt.1on0 1-9) Ind
t3In'a1(JaIIau'y to Doounhux-)01:nd100 indicntld ‘mo

tollmdngrcmlti. sputum nnaumoraumawuu
vu-yprun1.nmt1nJ0m0nrv1&0h1¢h1u1n0o£3JI.0t
3t0ttcn1f0111n30t0'0p1yto10utIIuI9.l0#. at
5-9. Astlilarpnttcmotnnnnitydiatributlonvan
tunIla.\r.ln;luv0nba-ananaouhcrnlso. Inflovubu-tho
p0nkvu1u0o:a6.676.0tstnuLnn1uurumooaanuupt1yto
10uth0n0.5%.0t8t0t1onsSto9. 81n110r1y:l.nD0o0Ib0r
t|IIflOIk~fi1flClI1I0I‘&i0Ifllbl'Ipt1yfI'C1706X.tt
Sht.l.on1'N1aIIa‘fiII‘I0.5$.1n8t|‘l:1onl7t09. Ruin‘
llu'&thopOIkVI1\IIo£ll1l.n1ty($.5$.)It8‘h¢1mimI
lfllcid gradually until it ruched 309 5. It Btttlfll 9.



I15. 2. Dtuutmuon of salinity at tho 9 sinuous
Guru; 1981 O



SALINITY (°/oo)
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o——o Surface
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SALINITY ( °/oo)
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of 3530

InApr11no1I11arhnLnn1£.n1tytt'ufi.9$.ut8ht1cn
1tos.:x.atstauanananot1¢oaunnuu:¢u-1n;
lurch. flavour, Sutton 9 had only 1 1‘. mind or 3.9 I.
aifnllnruh. Snltnityuxtuuuosmaayvcnunor
10uIuous.InJnnnry,v1thapoaku1uoo.f2lo.0$.at
suuaa1v1m"auucp:anuo.2§.n~u-st-ueascnuurds.
mogaunusu-xmuanpaturnornlmztwau-manna
nonthnotaimotwoocaborwunanorluoumtronviu
poak»Va1nos,x'm1n¢a-on4.6to26.3%.at5'ht.Icn1.II|I1ch
IaIl'IdI.IeedaWq>t1y‘IoVCI‘y1oUvn1nOa.o!0.75.'to2.6§o
atstIt1.an2.tlnuattarnaJ.ntn1n1n¢vnry1avva1uuu'oInd
0.2§.l.ptoStat1aII9. flanahovoroaaluinlunntodthu
IonsoannJ.o££ceta|rm3Junoto0I!habcrvhInwoaatt1evo£
tnuhvatcruuhlw. Thorcattcraathononnoontlauuinrhul
rod:.u:1.ng.an1nnI'aanom|a1tcantaantcou1dbcuen:hr1n;
poctnonsommanthm Subnognutlyutththutnlurntalotnon
nnitnuwaur. tin nnnlnw not nnahtm ah15h'II1nI(3.9§.)
IIInat3bt1m9dIII'1Iwh1'uh.

&nt.I.n1nnd'e@orc1ann1y:1sa1u11n1tyvIr1nt1ons
ntflnauhamdhttnawomurmlnmlmtaudmn
orlounnopatbus-no£d1str1hu1:1on1n*I:l:o¢nb.bottuund
urtacc nalinittlla. St:-at.1£1cntI.anIusno'l:ndaar1.n¢Ju1.y
'bosQtnhcrat3'htI.on1.muuartuccn11.n1tyn.1uuho1.n¢
eanaidnrablylaveaupcrndtohottuavaluoa.



«ass­

rcqorddnugosmnliutymudnuutdlaas
stnttoaitnlioahdunlnuwuuutnanltnatyvalnotru
savanna-(a6.1s.)umran(m.5#.)anaaaneoe.9x.
in Ally, gradually lulluoflng to M6 5. in October. Static:
zaluodolvodap-m1»:lnu'ouo1.nn11ruty£rmfloNuhor
tolIu'ah.huInthrnn1nh1n1ng«nItnudyII11nwtaolhy.
\Ih1&vuru&nudchrmt1y\9ton1wvaJ.uoo£0.7%.1n
Octlllltr. Ettto-rfit1avII1nuo£3.695.1nJuI|Ir,y.
8t§t1Q3l1l9&1I1‘$lII-$$l'OIlI1nQ11lI.1Wt1'C;I¢fhOI‘
'hoApr11.thcn¢t1:urrcduc1ngaaMan1yupto0.25$.1n
Octolnr. Tho above dutnhutton pattom «um ht noticed
ctu11n'ht1omtrunb»to9cvontho|m:thono‘hn1vI1uu
vurlcd. hnguutlobaoruttaaotvurylovnltnolutor,
uoqtmrunafiamhuflapflltmiahdthcpnnlmud
truhvatnrnushttonzannrdsawingfimotoocuhcr
cnd£ranStntl.m5'cIInrdodur1n¢Novcnha'toJuna1-yundtn
3'13.

3-1-2» $334.12):

rqornluulqnttalnriattmulntcqacnhlnaarlng
Janus-ytonnunhcratstat.1ons1'Io9aru@m:I.nF1g. 3.

Spattnlvartnttonainflman-taooandbottmtqaihn
or tht9 stations were as follows: E'wnthaI@atoorta1.n
shttaul the mrtaoo  cxhxbttcd htghor Vanna, In
gnnuulflndtttauaeobotuomaartaooandhottcntqonhsn



ru. 3.  or tlqununv at the 9 stations
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Q3 mu

vuronotvuupaanounoodpcrhupnantotlaotralnlleudaythn.

Inhnngty, but to:-nuaordo£8.o'c1nStnun;1
anlluhtghvuluootlfl-5'c1.n8tnt1onI2. Saudis, unto:
the nation: nguund a union tqu-nun of 30°C.
liauovur lpotun ulna tuna tron a.9-c to 30.2-c. sht­
hrly flmubcr showed 0 hmcnturo ruse 'Iu'y1n¢_tuI 3.3‘
to 30.2“-c with tho amunpuon of 23.6%: at stauon 1 vpunu
bottom values ranged Ira 28.6‘ to E.2°C. Doeonber. hat
for a 10:: value of 3.5% at Station 1. ncordgd tmflltnu
I-matngytron 29.6%: to 30.5%: indicating a 31.151-.n: mucus
over that of Number. 1130 bottom ta-pa-atuz-u naps Im­

vom 830' and 30.0‘C.  variation durum lurch.
mmammymnautmampatumaamnpuaunn
otwcluxthnprobahlyduo ton radanoodrtvordutharul.
flu: the surface ulna during March, gradually mu-and
liq 30.3%: in station! to 35.06 in station 8 at a an
in tficntnro to 33.3% at Station 9. similarly. flu
button tfiuumn also vlrnd bctnun 30.5’ and 32.9%.
lcnchuflunnpathmottquntnuhuzuuua
notndtnhyrilnloovlfi! ulavurtacouqunmrcnluo
o¢3‘|.2'c1n8ht1on1andah1mva1ano:t3¢o"cm1d35.1'c
at fluent 5 ml! 8 rcmoetlvoly. Betta: ‘autumn: Ln
April, nn5nd£rnn31'to)'b’C. liayrooordodaaunnl
hunnutntnquniuneupuudtonnrahandaprtl. nu.­
Iuuns 30.3%: to 33.0%! at amino mun. Bottom Intu­
human 3 Quaint: rural or 50.2‘ to 32.9%. Jam in



O0'hohII‘ImthI.1nfi¢I'I1.l'bx1ltII'oda£c111n‘%It'nhII'o
Iulnucquvdtonstottlunuathaduotohuhpruoiplo
httonandautnauottlvu-Inter. lio\~nr.flnouqn­
:-aunvn1uunuuuuauuaa1:nou7aaoat.nnnuau
nuamusqtuur. nm:monaorauauenuu1am­
nunndhottatqunmnulmnutallttushttonh
s-anangtnnas-to$.o-c. myaummamumum
patturn vlthn ¢QOI'I‘hn'olIaaI 0125.5‘ 1:o27.0'c1.nc1niI1u
um-muuuahotuuvcllnu. Aneaitnooadodagnaunlmcrnuusun-pa-can-nova-au1y.
mandnvu-.ht1utru27.1'to29.5'c. rupcnhuiulnu
aarmgsqtuboruuaundmtmuumnrflntotmnut
nng1n¢tru2B.2'to$.O°C.ntmonr£ao¢tIatu'Innd£ru
8.0‘ to 29.8%, at thl bottu aura. Ootobcroqand to
3q>tnbo:'aheIn£¢unu'u1ta111ntulpontnnata11thn
Ituttal. &mthInIr£I¢OtQOI'IhIt'ormfldtI1n26'to
a.o'c‘u:I mu rattan tau-awn :1-on 26° to 21.3-c.

Tuponl (nonth1y)nrut1.om or tqcrutau at can
station was as tollmm At an stnucnq, the oqcrntlvnly
1¢Ivtq¢l'I‘lnI'n:‘oeordod&:r1.n5JunntoOctobor.llIuIldan
Inn-nuntnanlovu-Inreolannryuauudtngmruan-tohtficr
vnhnII&ar1mlluvh.Apr11anI!!Iny.

Infilthaqsattalaxxlumporalvariatlonatn
tq‘:au1nI'0d'noIndthatthIfl:Imna1 aflucturoilnnnot nttootod
hyuah1@tmera1au:-o(:peobo°c)o:ema1neauumau
dlsehargoofottltulito. Ehahislmarvoltnootflwrhtor



andhatnolawlnstholannonucnonuunstonboorbmu
anm but tntroduood by tho otnnnta oxroouvuy. nomad
rtnraaltunlunatnlovrqalcainmuntamcndnnsoor
Iu*Iau-a1ouv1&thoh1nIranba.cnthoatnaatohono­
punt.1b1n£orthohI.fiIr1¢vu1uo£*h@II'ItIInobanrnd£nnnanhuollny.
upaaxtyotthonouumnuntoroqnauanaabaorbun
uuuhnnttruthuctnnont.

5.1.3. @1310):

Vurntacnotncuygnnonuntatflnbottunmuaau-tau
vntcro1atnt:.ou1to9d|:r1nsd1:1'u~untmonthnaredop1ctId
1nE‘15.b.

llan'&1aoQntu1unn1ynuotcxypnountnntsa£:hottuI
nurnnuladtollmtngrumltm Dur1ngJmau-yawpn
vn1uouduIndauIhn11.aII'IIuut:~ub.3m1/1ut8tnt1an1
tI5JI1./1It3tIfl.onI7.8nnd9.hattoI'I1wn1|IOo1‘
3.6:]./.I.ut8tnttan2. Du-lnglhrchfinccqanuvolylov
1I1\nsot2.2to2.85I1/1atsht1a_Iu1to5N¢1Ihl'oda
u'u1In1tnu'no.uto7.1n1/1utsh1:loa9v1ththoxQti.on
of 9.3 :1/1 at sauna *5. nu-mg April, but tor nun ulna
at suuan 1(6.9 -1/1) and Sutton lo (6.3 -1.11) not at the
stnt1anar~o¢1atundana:nInva1uonn31n¢truI1.9I1/Int
sut1.oa3to4.6n1/latshttous. Innny, huttor8'ht1aI1



Eu. 10. Dtstrtmuan of outrun at tho 9 stations
earth: 1981
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v1th3.3I1/1andstnt:lon§Iv1thlt.1l1/1.I'Istotfln
lfiflonnnoordndtmlforllyhlflltthluoannglngtan
b.ato6.3I1/1. InJunomdJu1ytbowatu-hndhlchor
oagygonoanuntn-nngmgtru-5.z1ao6.a-1/latannut
stnttniwu-o1tuuon1yh.bn)./11nJu1y. Annutnlno
rooomcdun1.:uIv¢1uunng1n¢n'ub.beo5.3I1/1.h.nt
1ora1ov1n1uoo£2.B71n3‘htl.aa1. Ihnvor.8Qtu-bur
n;utu'oduI1n'oan1nrpcttunu1thu1uuruu.n¢n-an
15.6 to 6.9 -1/1. can-n valuu an-mg October am not
vu7n:ohtraalo.Oto5JI1/'1». Durlnsflovunbcrcmoqt
2huhn1uooot6.1n1/1cnd:ut5ut.I.on:1nnd5nnda
love:-ulna or 15.1 :1/1 at station A, cut or tho ohttons
I'¢¢I.ItIl'Id'II1.u0lfl1¢hI'flfld£flI5.1l1/1to5.Bl1/1.
noouhcrvxuanoannaoahntnngtngtrulofinl/11:0
4.8 I1/1 at I11 the stations nglnurod unttonly Iodcnh
valuolo

nncbovunnluuhavodmntthonoroorlcuuntton
uwpnvn1nu1na11uunthso:napttn;'I.nNnrch.AprL1md
Hcynronotntfootudbyflnditcluraootlnnuudnlotnmnfl.
Aauaonpunnnottamdtohoahotornntrlcttngflu
tut:-1hxt.I.onotbcn&1otmm|1ntlnutudynru|(P1¢. 1).

In¢Inu'n1.tI:uunnoontontatmr£ncowatcru
tollovldnutorlossthounopattornasttntotthobottu.
Ccntnlvtofluauunlohunuttansotmghcrayunoantunt
ofthonurt3cu1nyureoqnrodtoflutotthnbottu.mI



-thin

dttaruloovunotoouudonbloovingprohuhlytotln
mallovdupthinttnltlldyllnulllbotttrlllinc. Hov­
cvur. with a tan mutations. «mun combat at bottom water:
dur1.n¢Jnn.nryandJu1yIun£oundto-bofl.5hIr'flnn‘mnno£
aartunvntII'I.

Monthly analysis of any data ofbottan” samba vlfitn
ouuhntutlnnruunlodflncunnttonuznhsygcneontontduoto
thoohnuumthontcrtlav. fintquulahupuobub
vudanaitonainx Atshumiflnoxyamcmtontnw
«mun mama 2;.» (Mann and August) and 6.19:1/1 up:-11).
8tat1.omh.5and6ahundun1rornvn1uunns1n;!runb.1
to 5.9 III]. but for for values at 6.1 in flovunbor at station
5. 6.31nApu1atsut1enb.nd3.5-1/latsuttans. At
3tat1cn7uuqttorthopon.kn1uco£9.8n1/11nlIu'chcnd
6.2II1/linsqtnlboruxdavu-y1awvu1uoot2.5l1/11.n
April. bthu-uhnun-u:¢od1nnb.5to5.8 :1/1. boat
1orahuhunn1oIvv|1noot6.2and3.BIl/ldluingllnruh
cndnprtlrupoottulnrutorttunonthnmgistcndnou
or1ounodnnuouyunvn1uosotlo.8to5.6n1/1nt3h*uan
8. 8tnt1aI9uoo:'dudM¢u1nu1hu11Ienflunnc1ng
traub.hI1l11nApr11to5.8n1/11nJunouaJu1yhattor
h1¢hurn1uooot'l.1un:l6.9I1/ltntlnlenmnotlhrohand
acptcnhuruqoettnly.

moabonoburnttanudqopmvodtlutumtnthtnua
ntntlontlnnuaflzlyvarutionlnoatnnnccnhntannnttotln
cxhntutorodinotthodintlihutlonotbcnthiotnmn.
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3|1o“o  WC (“ml

‘table 1 51105 tqcrul and Ipatlal distribution of

t|II3OD,Va1mno1mon.u'taoo.bottanandp'nbvnhru£n
sht5.on:1to9. Tqornlnriatlonlunutonavu
crab um»  values at status 1 nuotunu muunuy
ho1IIcIn6.7u/11nJn.mnand165ls/ltnflovuhor. In
lllouvumoott-unJnnnrytoJumnndan1.nnrou1n¢
traaa:rau.ru1ytonoanbu-um-conserved. B®,nootdod
ntflnmrtnconudbottuunhrltnrovorylaurnnztng
:nn1tua.3-3/1unaoua.9-z/lmoocunly. shun
2 also uhauud oauidorahlo nucunflonn in sub water BOD,
nmtbngta-on6.1ug/11nJanuryuu9.h../11nnay.1ao
131;2u¢/Itnnovubos-ana1ao.2n;/11nn-ounnr. In
pnu'n1.1ouu1uuvcnueondoddur1ngJannrytoJuno
vxmantnouuningu-onan-anauyeonouuhor. mason,
otnIrtaavnturnr:|.cd1rcI1to1lo.3II¢/lulnloflutot
bottu Inter nnaod baths: 0.6 and 5.6 -5/1. Gab untnr

30’ wine: at Stnttm 5. but tor flair low ulna: Ethan
10.7I¢/1cn:|z0.0I¢/ldu-tncnarchtounygndunlly
-1nanaudnuh1na‘lh8anIl1z0u¢/ldnrmsootohormd

hlovuhor uqoctlnly. mcntorcoltmnmgvumurmd
!rCO.5tob.6l'¢/lindlrtaoulwhl-Ifitloatthobottu
ztuuouong/1 to7.3 -all. season to, noon-uncut
IutarBOD5vo1uoao£1ovordnrnn¢1.ng£ran12.0toh2.lo
I3/1dur1ngJcnnry&I8uptcnbu*,d:1chroao1:oM.fiIn1.uu
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o!1lt6‘Io2l¢8.8I¢I1¢.Ir1n30BtobortoDooIIIbc!'. In

g-an-a1.non,vannauoro1aauna¢1ng:rano.a1to1-u/1
for surtooo Inter and 0 to 7.8 33/1 for bottun Inter. Lav

Bw51n1un1nthonngcot§.9to&¢/lworonoorflodtor
grab tater at station 5 during January to Scptunbor. thon­
Iftortlllvlhlln lieordnwsnltocprtlotranfiflgfilnootobor
to23h.Bn¢/ltnnocunbor. mouuroo1unlcD’o:th1s
u'htI.anIun1ao1ovhnv1n¢nv|:I.uoo: 0 to7.5II¢/Ito:
nrtnootntu-nndO.51:o.':.Bn¢/ltorhottcnvatnr. ‘mellow

$5 urns at grub tutor at station 6, ranging Iran 3.! in
HlI"flhiO37’.2LBJ3lIl‘y.lhGfld2p&kR1.I.Dl-filflpflk
£ru63.bto73.6&u‘1n;Ju1y/Junonndnnoflurhuhpcnk

£I'G187'ho57DIz/1dIII'I.n¢Di¢flh0I'to0ctoIIOI‘. non,1n
thovntoroolmllndtdnotdnounnyuuchponhu. Form:-taoouatur
itrnnpdtl-an0.5to7.1n5/landtorbottonuutorttuaa
0.9to7.hu/1. Stnt.1m7roeo:dodIp'|duI.11noI!Iclu1.n

p-nhIIntn'BoD,£ron17.51.nJan\uryto10O.51nApr11u:d
¢natu11@o18.21n5cptunbu-tollondbyanaddunrioo
'ho2T5‘io359I|/1¢I.Ifl.n¢Octobu'toDIounhu'. llxtflnluttr

eohnnatlisdidnotnhuumohnuohattaamnunsonlytron
o.36toa.6n¢/lmnn-racovutu-azu1.5eo6.9-3/1m
bottonntur. Atsutatanelauttox-1avvn1uuo£sua/11a
llnrahond11.5II¢I11nllnyandpoakvIhnso1170.Bn¢/113
July and 192.4 lull. in number, pub tutor values in not
o1th0IatlIIl'Inaod1ru31.Bto‘I10.8l5/1. '.|1IIl.|l'1|¢O
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ntarnmgl-nn¢odtmn0.hto12.2 I5/luhuothntotbottun
Iutorrnnaldtronntltoflfills/1. mubvatox-BOD, ulna
ut3htl.on9OnnQttora1aIva1n.Iuo£61n!'nyundponk
vn1uuo£1b2.lunnd106I¢/llnflovunbcrundncouubox-Ihaud
noa'IorlIu\nl.totIvn1ncnmthorun¢no£30.0to'67.9I¢/1.

Mnotudinthopruvzlous Itlttonntho mrtnon tutor am,
I'Iaz1n¢£1m0.8to5.1n¢/land‘:-ab\n1=nrBw’t'u¢1n;£ron
nutolo.3-c/ldunotahwnnhunnp.

Inqntuluruuonatndtuhdnrymghuhnotn
nub tutor at :11 nations during October, Novuubcr and

Dounhor  omantlnly lav values were inserted mun;
Jln|I|',7!'UOHIY. Junnrytolhyrutstundu-nhmterims
u1nnat1uc1nntLn¢£I'oII6.1toh7.9I£/1o3to35fl¢/1.101»
60.8 lg/1 and 5.9 to 100.5 38/1 nqcctlvuly. No pattorn
oouldbou-rtndat. InJuno1tVnr1od1rm5.71n8tatl.on
1Lto11q.a-3/lmsuuenaumungvmcnuounuonstron
Stnttantosuttaa. IQ,vn1uutnJu1yvu-todhotnun
13.6 In Static 40 la 170.8 I;/1 in Station 8. August Ind
uhnonn;tn¢1ron7to7hng/lulu:-ou1tuu12.3h
83.2-gnmscptuhur. octane:-.uovuIm-anaaaum
lV'lOelI0dhtdIVaJ.uIIo£560D¢/1at8tIfl.uI6ufi3$ll/1
ntstnuon7uId1oItu1nuo£37.2ng/1atsht1on9.61.3
nu/1 at  5 and at :5/1 at station 3. Culpnnuvuly
vcrylovt B®’vo1nuotnI.1to16.5n¢I1vu-unoordodtor
Iarfuondhottavntoruqloamringthocnttuporld.



3.1.5.

rablnzglusthcconvahnaallz/latntnratfln
an-tuonndb6ttoIJ.ncnchamthntsht1onn1-9.

hatanlvartntlunuotndturoastollovas nnoatflflfi
ortlnoburnttannmdctntludtonhouanyuunittenntcon
mm. nu-1a¢lJnnnrytollny,C(IJnhovId_putahyI1Itrl.hIt.laa
only. Pueuhuvcronotnd1nJmanryatsut1ona6-8.13
lIu'&atS'lnt1oIa1-band8.1nAprl.1ntStIt1mI5.6ull
aanaxnuuqratsuuous-9. rnaaacmotouovuhu-cw
nsnotrooo:'dod1n3tnt£onn1and2. M-.s1nt1anI3-9
cmvuoturyhogngtblouount. Buuvcniavovurylnuh
va1uuvu'oro¢onIod,ono1nhot1:uvntoro18tnt1en11n
Jmov1th1669I¢/lulnlanothorinaurtuoouatorotstuttanfl
tnllovuhorflzblz/1). Dunborvasthoonlynonthvhm
n1.g:nnauo:917.13n¢/1ana1155u¢/lpnvanoaxnnrxaco
\n'hroo£8tntLoIn2uId5. I.1hv1no.hottuvutvrot
suuauzanasnunnouhaugannnanngangnasvu
6a6umcnunnmoo¢to1oun1uuo:4.oaeoa.ainsenuonn
6-#9.

An analyst: or tqmral variations in each station mn­
cn1:odnbunmotcw1.nstnt1ana1-btruJnnn|-ytollcy
oaoqtlh:'chv1thh1¢hvn1uu.nnd1nstat:lans1and2tron
Julytollovuhor. 81.zhu1uuoocurnd1n8'ut.1u11nJ\mo
nndshttoazmnuubcr. Instnttansfi-9.Jnmuryto
Doounhor nuuuvd oxtnuly low values only, the «captions
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ho.1.n¢AprI.11.n8tnt1enn5nnda,andDueubor1n3tutLon9.

3.1.6.. Alkalinity (I; (306%)!

mu lpaflal and &u-:1 duh-Lmtton or alkalinity
vun§n£ronstauuna1*ho9u:ddnr1n¢Jnnnrytonoouubor
uIhnhaunA1uF1¢.5.

mo qaual in-lotion: Lnuatud an as follows:
JannryroeardcdpOIkIn'tucI.ntoru1nouot31.6lon¢/land
5%‘! null. in Sutton 1 and 2 nqocunly. which was nhwtly
nanooaeoaanunmauounungufit-uun5.7zcnn17.16u;/1
atlhttonllhm flottouandpnbuutcrvuluutollovod
nan pnttun hut with 3 ugh punk vnluu or 163.2 at station
Ttorgnbunhr. Ila:-ohtelloucdnnopcttaa-n,v11:hpcak
vn1Lnqbt9B.k6and121.62torurtaeoandp-nbunfiorin
stnfl.m1and:nomorpoakot110£u-¢nb\n1:or1.n8ht1cn7
Iufl 97.9 for bottm tutu‘ at Stutlm 8. Invest VIIIIOI
oO¢II'.I'OdIt8‘ht1oIII2tob. lhl'1ngApr11butterflII
hzlahtrvclues noun! for market. bottuand grub uh: at
stut1ann1nnd2.usto1’tlu:tnt1onnnooModnmud
maeuuuugvulnu. \\fl'fiIo.bottuonIl¢rnbvnuru1nu
Ion 1ouut rum 5.2 can}: at sauna 3 1-1:11. hlfla van» or
55.6tu*an-tueoand§§.7torbo1:tuuooatrrodcts'ht1on1
and5§.7tor¢nbnt3tnt1n2cIur1n3llay. Imtlnp-abuts:



P13. 5. Distribution or unnuty at the 9 stations‘M313.
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IhoIudauoondpo'aknt81:at1un1.1:hIaIartacoIntu-uuwud
1.oInntvu1nuo£§.2oaoh1.n3tntl.an:7anIl8. Junutnflh
Qtod1avvnhInInt5tnt1onl2to6a!fl9U1thh1fi\cItu1\III
1nstntton1andh1¢hu1nu1a3*ht5.anI7md8. Julyvtth
oom1.¢Ionb1oauutInt£onaoml.M.hda¢I\duu11nnnoutru
8tnt1ans1to7u1fiI30.56:ndhO.&:ornI-tnumdnnb
water I'aQoct1Iu1ynt8tttteu7. huvnttordooruatngto
mums call 9 Inching value: of 1.600, ‘?.6t and 15.28 for
nr:hoo,hottunndg'clnnur. Auautugutoradnarcor
loan union lovvahnsvllfylnc Ira 6.06 to 16.1? at Stations
2 to 91 111$ ulna ranging tun 21.25 - 33.37 at staflu: 1.
an-tncuvn1uuot10J91nSupuIboratstnt1onu2to5$roIo
to36.36nt8tut£cn7andngu1ndtqpclto1¢5.391n8i|t1cn
9. Bottnntu-c1lnn11n1tyvn1uun1so¢xlI1b1'hudnLI11ar
pattern. Honour, tho htghoot grub Inter Illuo at 17.92 at
stut1on1nndoannIImpttanto10.39ut3tnt£on2fl:u'o­
n£"ur£1nc'mt.1n¢hohnon10.39|nd25.97. anrneunnd
bottuvalmninoctobornhandaulyagntlnnlrlutraltln
hunt 5.“ each in Sutton 1 to 18.8!» «ch nt station 8.
mabuntoruuttoa-uupo-nn1mao:27.37atstnuuu1
nn¢9d1.dnotIhovnacho£nvIr1at1annt3tnt1.onI2-8.
lovubu-nsnotodtorAprnhndponk1I1uust3t:t1.m1
IIh1ahInntIduocdto’tln1oInatB.7atsht1.onI3.1suntI9
cnd1ov‘|7J1nStat16aI7IMB. lhouhurnlulqymd
sqeulborngiutondcz-cmottoun-uhtdmuluuorkaoi
:1: Static! 1 to B.lo3 at Sutton 3. huunttaor increasing



Ihnnly to put values or 100.0%. 512.02 and 151.23 for
nu-tun. bottom and grab tutor nqootzlvuly at Sutton 3
with a nun: £u.‘|.1 at Station 9.

hqu-:1 autumn notod In alkalinity were as follows:
3‘ht1cn1I'ooordcdh1.dIIi'1I1nou( ao)1nn11nonthnuInpt.
1nJu1y,0¢fliaroIIl8IptuborvhIn1tI'mmdhotvmhuna
15.aa. st:-nan 2 meow-a lav vanndoaoqt tor Juan-y
allay. 8'htl.anI3anll0l§51I1:Il'Id1oIIoIth1uuIIn11
Ionfhl. &.It£orlhyandDoeuhorStatlaI5I1Iobd1oU
vuuoi. mqtrormnnsuumammdmmmum
vuluu. 3tat1an7noo:'¢adpoukn1uucnaqtntan-not
cndbottu1nJmuryuulIpr11,nu'£aoovuhn1nIhy.hctta­
vn1nn1n&mI.anda11‘l:IIc'm'lova1uoI1nAIaout.0IItohor
nflN¢!Uuhor.Il1thofl'tt1.nOIQt1.u!I. Htghvlllnavorl
noud1nllcI'¢h.lIny.Jnmc.Ju1yu:dDo«nbcrwh¢rou1ov
II1uupruvI11ndmApr11mdAugutt:oHovInbor1ntln
cahnnnndingllbiltcr. 8tIt1@91'IoondndIn1£or|1y1ov
vuuuoaoopttnga-abvaurdur1n¢lInrch.a:r£neouuu1-in
Blay.¢nbua'hr1nmoutmIIOctobor.Iiovcnhor:ndDoounbor.
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’o‘o7o Pa 3

Variations in pl! flu Static: to station (filthl)
annwuh1nouonstat:nn(uupon1)uoamnsnI‘1¢.6.
pflvnhnao£p'nbvntnr&Ir1.n5JInI|l7.lnd1cahdnflul|II1
induction from station 1(‘I.8)%o station 9 (6.8). but for
huhu'pflva1nono:7.lonnd7.8atstnt1ano7nnd8ru­
phctlvuly. Betta tutor nauturod a fiidlnil. ruluottan
1nputuu7.9s1nsuuon1u6.aatstauan7vunuub­
II¢nnt1nu'ouoto7.6atStnt1ouaBunti9. Sllllarlytho
mrtfiec into!‘ too indicated 0 reduction £1-an 7.9 at station
$to'6.b at8‘ht1m8toJ.1oIIdbyar1nto7.6 at 8'I:ntloII9.
mrI.ngllunchueIpt3tnttaa1v1thnpHot7.1,5nb1nhr
n1nthorosto£thoatnt1oasahouodaroduc1ng%hndancy
tnI7.5ut8tnt:lon1'ho5.6 at Station 9. Smilarlonoring
tnuluun-au3ut1.ona1ta8womnobdtornrtanou:d
hottuuturatoo. Incttootanactdienatnropnnilod
£run3ta'I:1oIu3to9. pflotgrnmbottunndnnrtuovntun
uu.ctorudutu11mr1n¢Apr111ronstIt1om1t:o9anduu
cnflnnn1d.tcd.dutranstnuaubu9. Dn.u-ingllaycmnupt
at 8tnttn9vhcnpBvI1uuvo:'c1oU (6.1 to6o5)t1ka11no
vcluuuu-uruoordodntSut1ann1to8. Junonhovud
ddvtuttantxwnllnywtflutlngs-ahvutornnxntnininglovpfl
uhmzuctngn-u§.5u§.Batstat1mn5.6and7.nat
ottlnIttt1onnIhoIndpllva1uuot6.71:o6.9. HOUIVOI’.



Fu. 6. nxm-stature:mm,”‘. P3attho9rhtuun
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photmrhunmhotuntnunlndiuudnomudcnbh
ruauotl.an1run3tnt1ons11:oav1&ar1unt8ht1an9.
Ina11nnao1d1.cpHrunoudtru8ut£ans3to96Qo'c1a—
11y1.nsht:.onI5te8. Jlllvflll-storotlnnuunlpfl
I'unun5£ra7.05tu'7.7tor¢|-abvntorsdnlwnunlupot
7.1tO7.8IIIfllQh1nIdat3.‘ht1aII1to5!nfina:rtaco
andhotiaanfiuutno. Stat1oa|6to9nhnwdanac1d1.cpfl
ammo: h.55_to5.9. Augustunsupunhornguuzu
m11'on1ya1h11nepfl£orthngrabvatarand'tl:ncntu'o
ntor column. October roaordod alhllno pH at ‘stations
othormIn3to6%und8uhu'u1tvum.d.to.
llovubo§pHvc1u¢u1nun1lm1tnIat8tat1onn1'to3vhnrou
frushumbafiumnttvascddic. Alkanncpflpnnthd
tn'1.n¢Doounbor£or5nb,bottonandu:r:l‘aoounta-sat
3tutt¢ns.1to 3. than: acidic pa um-yang batman 6.3 and
7\nspnvn1eutatstut1onslsto9. Inamcml, auto
I|hrpr¢vnnndatSta1;1oasloto9cmupt1nHay.mmut
a1fl3Qtabordupend1.mcntho1ntlns1tyo'£t1aIot'&I
near. @115 water wound lunar variations in pH equal
tobottuamawtnoonttn.

Ruth-U100  at each station (tqornl)
uvun1ndthttat3tnt1.onn1to3h1shpflvaonn1nh1nnd1n
allthulmihl. Haircut, atshttonslotofincidiopflvaa
nohdmflnumthlonnqtnnyufihlytbsqhhbor. stations
7ud8noamod1wpl:l1.nn11uuthscuupt!hy.An¢ut



cu. 5’[¢

undaqtanhor. stnttansueouuodnlknnnopflurmg
January. June, August. Snptubor and October.

nnnpfluuutmndhhmiqorhntnciamcuub
lltutlnahmdanocotnncnhonthuntthoauunnu
tnlhntflnlotnucntavcndtaohnrpa.

Ttuqntlalundtfiulldlstuhuttonotamultain
thouvao£1.IVOat1.¢It1on%'I.n3J1IInrytoDoeuburat
stnttansi-9u'ugnn1nIu.1. spattndtntrthuttan
otannunnattaunn-tn-.botu-snug:-unuurhuhom
obaorvodutollolm

Jana:7IhoIu11ovva1uuo19.a2to39.27ntstuttan‘I
andvIry1auva1uo:o13.‘69to7.6lo1.n3i:at:lcn9. Hlfi
values of 375.36tob71.26pruv|11d at 8tatl.oIubnnd1.
manminvonlnrpatununmtld. Inllql'oh,thoV¢l1
1awan'£neo(5.9)ullbotin(8.01)va1uuns1shndnt
8tnu.an1IhuvndndIupr1uh509.B9uII595.17roIpoctt~
vulyutstatloaaflnrotflortollovingtoalovnlnnot
118.0 and 155.% rumocuvuly at Shaw 9. me an Inter
vIhnuparttI'u8tnflu1vumhndh1¢horvnhauu1uo
1-uoouIedmi.uu‘nnon-eI105.35nt8h1:1an2toauryh1¢
vI1nOot103.22nt8ta1:l4&I. InApr11.1cIvI1uIant



Eu. 7. Dutrilnuan or unontaoal nitrous (&n1n)
at tho 9 mutton: during 1981.
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stnt1anI1,2uII|3&uudcnhnm1.na-ouotohlghvnlmu
£225.53 13355.93 at 8tnt1¢lI7¢1eh3otmIIluood $010!
value: or 37.25 to 03.0! at station 9. Inlay. lav nxrtnoo
ufihott¢I1I|1uonatStat1uns1,2nnd3l'Ina1nx£8'823o$
to99.01n;1atuIdaIhQrI.utoufiu).Inao£506.§5
to§51.81atstnu.on5,‘I:hoaun1tordoo:-uutngtolavvuluu
of 6.91 to $8.10! at Static! 9. mo pub tutor uhno which
t1uohnudu:7mchuoo:'dcd:n1nuIuu£ransuu.cn:1
@9718. Junu,1ngunnnl,:-coonlod1auvaJ.uus. But for:
pcakva1.uoo.f267.9at8tI‘u.oII7.aII't’aoo1IItaoratflIoI'ut
of station: astound.’ lav min» of 9.21 to 615.”. Stnthrly.
othur&nnapodxn1uoot239.b6nt8tnt1on7an:l110.5211:
station 8. button mu: at flnttut or tbs station: nu­
ntoud lunar ulna or 9.21 to 73.68. llouunr, ran:
oon1:onto1¢nb\ntart1nohmtodtruu1auv|J.uoot6.91
$0180.52. Jtzlytootndlmtodlaucanuntnotmuuntn
tho an-taco and bottua mun ranging flu 7.5510 11.31 at
Stntiont '.mcna1‘eora:r£oaon1Iasroaotaofl5.0at
Stnt1on7.v1thabrupt£n11IntS‘ht1onnltuIl9. Betta
valuosdurxngthisnonthx-onoto617.7ntsht1m8vithnn
nhnpt an to 5.610 at satin 9. Hnuvar, grub tutor
\uhnafluctaItI¢ho&m60.3arIIlfl63. Inlngustfinlov
luI'taooandbottuVI1uoal'¢@d£roI1‘|.7Bto62.81 at
stattouitoh. mnnthun.:r£noavu1anrosutmau1~29.55nt
3tat1an5.and1%.181nStnt1ou6n1ov1ygetttn¢uIheodto



5‘|.03at3tatl.on9. &atbot1amnhurou1l~u109.92nt
3tnt1on5toh66.79o.tBut1¢n8£o11cIId‘byaIbqta11
to‘l5.71at3ht1.on9. Fluohnttnggrahnurvnhulndu
lflI!pl'1lOfI'C51o03I‘IS‘ht1mO‘IflIfl9toln\IIlI&11y
h1¢vn11.Ioo£3315.1bntsut1on8. bIth1dutI'1hufl.cn
mr1ng3Ipunhord1ouod‘n1oivc1:noonth§.®at8tnt1cn1tor
nrtaeovntu-num.chInu'Inaud\wtoapcukvuJ.uno£?62.9§
at8tnt1onaun¢au.IIdtndrQto19.66ct8tuttuI9. un­
v1utho1.aubottuIIJ.uto!27.1‘0Iuul.IIdto6?'9.7'|nt
8ht1onaandnntnqta11to27.761I§8t|t1on9. our
InurneouIloTdn1uunn¢1n;trou235.8nt$tat1m1‘b
21100 at station 7 IIRPPIIIO nhnqtly to 29.5 at Sutton: 9.
an-tuotntwvulmntnootobcrtooincruudtronialulau
vuhno129.29ntstati.an1tolo1‘I.32at8tnt1cnBv1th1cu
vc1I.Iuat$‘ht:I.onI7Ind9. hlttlalovbottonvuhnot
‘$7.6 at 3tat1m1uhoIuda¢nIII.Ia1r1.uoto3O7.5 at Station
6to11aIndbyanahnpt£n11to9.15ntstnt1on9. Hovmnr,
a'nbIn‘I:urvnJnut1uohnudbutuuII29.3nt$1at1an9u:d
%N7.§8 at station 3. in for tho low values at Station 9.
&olurtcco.hott¢nnl¢nbIntIrva1nIadux'11ullaIInbor
duuudadnrptuofrulmlovvnlnulnlanau-ytopouk
ulna or 8105.82 for mrtnoo into: at station 8. 525.5 for
iottun tutor at Station 6 and 1671.5‘! for pub water at
stauon a. n-ounhurnooauodpoaxu1uoaot1161.2s. 11%.:
and 1138.03 nqcouvuly tor nrtaon, hottn and grab vain‘



«station 5. I-auvaluu at 81:nt1.ou1 unohndnahq
untoflnpouknlanntshflanstllltngdnrplyatfln
matghtlanamptngdantoluuruhunmrmurwo
Iuiumnloubor. In@unl1c~vuhnawcnno'l:Idnt
stnt1ou1tohan;¢9uflh1a:Iu;autrusuttunI5u
Blnthunmfln.

'DqoI~n1n.rLatl.canntstnt1ou1to9chr1n¢Junnry
tonouuborvcruutollonx 8tutton1¢hn'1mthn.12
months. rooouhd low «when (5.01 to4I5.o8) and bottn
(3.356 to b7.6)va1uu. than nab mar noatdad hidlcr
vI1uuo£9.82to515.11. A11fl'nvoJ.uoslholodoanl1dcrab1o
tluohuttona. At static: 2. urban vulxau vcrud tron
9.21u13s.21.bottunvn1uu:ron9.21to1oo.5hunn;nb
Inttrn1nutrunlc6.2bto552.3n11vu1at1ouabc1.n31rN­
gnu‘. 81:11:!’ 11':-03.11:!’ puttorn of distribution at tun
usuoondulatullflnsuuaus. Vahsutnauornlvon
huh caupt tor Juno sham cqanttvoly low values were
obhlnnd. hnbtntu-%va1uuvu-ootahighu-oailcrounnrul
iofiounfnocandbothlvahnh



3.1.9.

Phoqhata contant or avatar an nrtaoa, button and
grab, at stations 1 to 9 (qaatlal) during dlrtarant acntha
(taqaoral) ara span in Fla. 8.

Analyala or qaatlal varlatlcn or phoqahata at stations
1 -9&II'lIud1.t£anntaonthanvaaladthatollavln¢: During
January tho lowest surface and bottu Valuaa or 0.82 aach
wan notload at station 9 and 45.5 oach at station 1 and the

pat valuo of 66.72 and 52.8 aach at Statlogwg. Higher values
pravallad from station: 2 to 7. Slnllarlytvatar valuaa
ranpd batten mm and 55.26 mg-atll. A manual lnaaaaa.
dnrlnglarah. truI3.75to1fi.Btoa°mrtaoaandtru7.06
to&.95 tow-bottnnuatarauaanotleod at stations 1 -B.
A allllar manna was notload tor grab vatar tron statlona
1-7. Lauvaluaauaranotload torthaau-tau. hottaaand
grab water at Station 9. During Aprll. tha aurtaea. batten
andgrabvatarnlnoa ahovad anlnorlaalnztratdtrustatlona
1 taéandallahtlytluotnatlngvaluaavana ohaarwdat
Sutton: 1 am 8. station 9, hovamu; maintained lav valnaa.
llayraoo:dadlavphoQhataaomtantran;lng1raII0.17to
13.55 at the aurtaea, 1.55 to 15.109 at the bottu and 5.03
to%.1'1 lnthay-abvatar. Howvar. ughvaluaavaraot
ax-ptlou at station 7 and only for batten Iatar at Station 8.



I‘ .8. Dutrthuttanottnorgantcpboqhnu itsu 9ntauoandur1n¢thoyur19e. .
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INORGANIC PHOSPHATE (pg at/I)

290*

240*

|90~

Tj1\

58F

42­

o-—o Surface
o—.o Bottom
9----0 Grab

December

/
/

/. /
/

:5
/

/ _/KI ‘­
ll /" \-.’ /" ‘-.

//_./s \/
¢/’

///"
. // /'
/¢;////-'

/,-­

O M‘.I’

I l L l2 3 4 5
STATIONS

Fig.8



-:60:-»

AInoudtorllu«chandApr11n1uudur1ngJmon1no
ahuuaAapmn11nu-uu:ronsuuons1toa, hau­
aflmj dropping to low lcvula at Station 9. Cmlliuuly
1.aIvI1.utIvII!Iml;1IfiIrOdd\I:'1ngJu1y.1nthlan'tu¢c.
hottnnndu'cb\Inur.1:lnvI1tnarIn¢m3truO.3'Ito
15.59, 0.37 to 1o.5tuu4.ss was.» nnpootavuy. aun­
ovnr. the pub water phoqahato content at Stations 3 and b
uuaoramguomu-(vvtow). August, oI.I11nrtoJu1y.
hulnn¢tntI.navn1uuotO.B7tom.81atthonnr£aoo.
‘l.3to2'I.7hntttnhottunndn11to27.751ntho¢nb
tutor. lut¢nbvntorn1unat3tIt1ons3.6md7I'IooNod
hidxulnu. IngIann1,In1uuvu-ocnthomnnuutrcn
stnt1anI‘l1aoB. Scpunbo:-too.u1nJu1yannAugut
rooculodnodarauvuluuvtfiaaninsnutnctrusdtran
3tIt1@I.1tI3.flIIll'fIOO.h0t'C@l&fl'IbVItI1’Vl1.llOl
I'ms1.u£nnh.37toJJ.62. 3.1 to3B.49and‘|.'I5h53.37
nqootzlvnly. oetobcrulnorollanduutrcndottncnuu
tron Sutton: 1 to 8, but for lower ulna at Station lo.
llovuhcr films vu-ym; Ira 3.105 to 52.“. 3.02 to 53.2
uId2o99‘b77.§8utthInu'£nco,bot'hm|nd¢l'nbIIIfior
nqootlvolyomlbltodantnonnungtruuamtostntlonfi
tol.1uIndbya£I11at3tnt:lona7nnd8.nndnnuhmptdrQ
atsufl.olI9. Phuphntoultnntnnoeuhcrrecordoda
aha-ptncronntrustattonuitoainthomrtaogbottm
and grammar vuuu and: ranged teen was to z72.a. 3.9
to 216.85 am 5.32 to 93.91 roqnottnly. station 9 u in



-1613­

thcoauviththoctlau-nunthonoonlod1ov1nhnno£2.66
1:95.16.

Ingcntnlantnnnutnctnmtranfitnttonnitoa
amlaIuddandrq:at=3tntton91nsnot.1ood1na11tlnnenthI.
Vclnoa flnotuhd mach ntstutton 1. Lou  Ivan noticed
tptosut1on61nHny,ando.Iptosut1aII71n0ctobu-mint
nllshtlonsinluly. Gcnonllyhlnvalnnsloronotloudnt
8tntI.ans6,7u:|81na11uatha.

Tlbuilvuhumldundnmttonlylwunhnnnt
su§1au1,2mn9. snuansroeomaauuanmuxn
Janaalyuhtlocnlygrnbunurgavuhtghvnluntnothcrncntha
cmgtlonnhbr. suflwnbuafiuuhnohrludw
nnohnt1ngh15hnnd1ovvn1uutI'cIJunnrytoDIIeIwor.

Ihonulta ufluutodthocttcetotnounomlnovot
mm in the distribution or phosphate.

5-1-1% =
wnttnluadtqoaulvurlatlcnootnlta-tu%tont

1:hon.nr£noo.bottunund1nthnunbuutu-urctlluthnudin
Fig.9.

Qatulehnnguw InJamu-ythoan-tuoundbotten
nurnluuuoomodntallrraushttonna/l¢eo9.umnuu
tuna:-abntcrvnluutnnuuodtnnltnttmitostnttani.



“I. ,0 Dtjfinthnt&'1n“ ®0ffl£tl"tIQth9.t“1&.
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tlnnnrur tho lnuut value of 0.403 at station 9. hiring
Maren.-tlnaxrtnoubotiannmdsnbvnluunoordcdnn
1%no1nn1u-ltooaauntsrreaflaolanatuluuin
Sutton 1 to h1¢ Inn» in Sutton 5. thurcatur tuning
to1ouva1uuwtostat1on9. Apr11,ro¢:I.ntIr!.n¢1aIuJ.uu
:9 to station A cxhtbthd an increase at stations 5. 6 and
7.umonmrum-aoczxmaeozonricvun. aux-zngnhytno
tnnduud1ttuInt1.nthntthI1oIIvn1ma£nuS‘l:nttan1
rou'l:oh1;hvu1\nsat8tnt1on3vh1chpro¢rou1vo1ygot
rc¢uoodto’n11unws1nfiIoIutorco1:mo18tn'l:1on9.

l*lauuug¢r|bInhrvI1nunt5tnt1ona8uI19lIIoIodnn;ht
manna. httorthoh.I.ghvnhnnntstnt1onn2.3nndlo
unite:-nlyvu-y1evu1uupI'cvu.1odntthoruto£'I:ho
Itnt.1ouI,1n-halno. Wunurmlmshwvnrwnmghat
stnttanlfi-B. Stnllurvuxylovvannaprcvatloddnnrxna
mymammanmqttorpamurmsnuuusnns.
Soptnhu-. but for Station! 5 3nd 6 fitbttad allost mt­
toanlylovvallns. Bnupttorfln).aIr'n).unuatStnt1an3
null ma values at shun ls, rust of tbs stations nodded
agndunlrohlarflnninnltx-1tocontonttrnIStnt1ona1-9
&'11-gootohor. HuInvcr,¢nbvctu'n¢11torudhL;hvn1\nn
ctshttansh-6. Inflo'IIuhor1aIo.u'noonndbottmvn1nu
nt8tat1.on1reIo1:oh1¢vchauat8tnt1ons2uIl3tlnn­
l1tIrdrwp1n3toInI'dIvIry1ovvI1Lalat8'htl.aII9. @115
nurmoIvodnuownt1onbotIIunn.l1andb.1. Dun-Ln;
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noonnhor nitrite contacts are found manning tun stations
1to3£o11oIIodbyugr-ndualtnlltovvrylovvnluuuotodtn
stuttcnaétos.

Ingucnlqaattnldiauihnttminflnauinaufi
bottnnhrruvualcdngnthnlroaucttontntlunttl-its
cuntunt1ruStntl.cnI3/5tovu'dlStnt1an9. Vorylovto
lovnluupruuloddm-Ln3Juncto!Ionmbor. fligllvaluu
vuuueordodonlympubnurtnnontnonflxaxnstnttom
Sands.

fiflilgl-v lttlihvlltnntnmrtleoiltorsot
8tItton‘IVIl'1Id£I'CO.2‘|tob.lt1nnIl1.nIIlt‘&Ia'borl£r¢
0.4»: to 5.73 mu that or grab new In 0.11 to 2.55. Low
vI1nuo10.21to1.02vcnnotnd1n&na,Ju1y,8QtIubu­
nndBovuboru:dpcakn1uuo:1.h7—t.73uunnoonod
tnootobor. Othcrnanthshndnodonumlnutnngnmhh
vaun1.02-2.6!». At station 2. banner. an1yJu1yhaa1ov
In1uo:ot0.21too.33nndpouku1unnn:vouNod1n
poauunnoonutlntatxaotnocnnhon-a:ndJ%I'.I!(13.99'ho17.9‘0).
East of tho ninth: nconlod oauuflvoly Infill‘ vlluu
(1.13u3.9a)mnsuuon1. suumauomammma
in July in addition to chino, August, Sqmhr arfl Ootoboro
P0nku1uuot2l».25to5‘0.lo1wor¢1'acol'ded1nDoaInhcrna
ntstnttanz. Ingnmnlstnttcnshndlouvnlueadurtng
Ionnomandhullvulunoduringflupoummsoannmthaot
hcahorundhnlilry. llutotthcnhttotuhadnllnonnging
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hotvun 3.015 and 6.79. June. July. August, Scptunhor and
Rubber rounded lovvnlun at Station lo, sinus!’ in
Sutton 3. Uh11tpcukva1uuo£10.Uo1:o23.‘|3oomrud1.n
mopuaanamnnuntnootnoeuhoranaaunaryunupténo
lunar mm» or 5.33 for surface into: in Janna. Values
£nothIrImthInI'10dtrm2.52toB.75. Shtlonfihul
lalnltrltu vnuu ntthu uurtnoc (0.11 too.9I)anhbot~un
nun (O.11h1.05)%du':|-III-7InotoRavInbor,IInruun
p‘ablittrlhovod2.97h27.79. DoeuIbor.Nu'ch1ndApr11
noordod omamttvoly lav vuluu. station 6 umxutod luv
vuhmInt"&In:r£aooand.botton1noantl'uattom.flIu!b
mar vduu uocpt an-ins Apt-11 vhn it was 15.61; to ‘l9.$
nqocuvoiy. AponI:vnJ.uoot2lo.$nanotud1nfl1o¢nb
nhumrmshnnn. LuII1ra1uoa£rul0.23to0.‘lI£or
an-taooandhottuunhruvonnealdodtrunflaytaonoouuhor
cmenpt1noctohoratstnt1oa?vh11nvaJnos1ncruuod£:-an
Janna (1-.52) tony:-11 (10.3%. ms p'adua1 mount 1::
nntauandhottunurnhasfruiannrymhpxilat
stnt1an8Iunmeodanpt.1yto0.201nHnyIh1chpuvu1od
ttllnoauborutgnnghtnnonttona. stat1an9uutnI.¢Io
umuuuulyluulntsmttorflnrchandhpxil.

flwoenlvnrtauansinmrtuouidbottcnltrltovnluos
nvunluleoqantlxulymfinrvnluumrtngiannsvtolpxill
Hnytollnvodhylawtovurylouvnluonuptobuunhor. At
stntl.onI2b4m5hu'vIhunoonurod1n0ctoburnnIlDIoubor,
alto. Grab ntorvnstamd tooxlutbatanxtnntltntlnttclh
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3-‘-‘W !
nnqntlnlandtqoa-n1urtntlaus1nn1truiI%tn

nrunnnlyaodundthon-uu1uu'¢uhuIn1ni‘l.;.10.

Junary!.M1qntndh1d:vn1nuatstat1.on3flnI'bottu
undgnbaxllatstlflalztorml-£noo}Iui:Ir\vh1d:¢I'uI|u|111
¢otrdnudhfin1awutvnl.IaaatStat1on9_. Hnvuvu-.u-ab
uhrumhimdhlthwnluauntsuumaxbamé. he
an-tacoundhottuvumsmwnamhinuuuadtlmahuanai
to3thc1-outta:-p1n¢¢ran3.1yuthc1ngto1ouu'vu1nu
tavnmastnttan 9.%vm11o3rabmtor\u1uoarouo1run23.O1
to1lt0.36at3tIt1anlofluna:rur1aIu'1ng1=o§q.82at
Stutuufl. Aflttmto eont'antatStIt1.cn1uoehodfl:opcnh
nluuatstntionnfilnllbtollovndbyag-adnaldounau
toUnrdastnfl.on9I.nApr1.1. Flayalaodmuedastnllar
putum with htfimluu at Sudan 3. however, the £311
in nitrite values uaa11'rumJ.ar. The surface and bottu
va1uumr1n¢.hnnmutoflnnax1nnot32.3/35.0at
3ut1on8.v1thaa11.fltth11 1nstat1cn9. mtthognb
Inhrvnluu auotnhdh¢hnun2.3at3tat1cn 1 all 19.85
nt8tat:l.aa6. But1'orah:I.5hIr\u1mo£m.mut8'l:at1on5
tornartuoouuux-nnd1aIh1nnno£7.12mflB.B51n8ht$.ons
6 and 8 uqocttvuly for hotta Inter. most or tn: station
du'.lnuJu1yd1Anothnvomchotaut1n‘fl.on. nuts!-ab
tntu'n11:utocantmt1na'nuud1‘run8ht1un1to5uni
fiudccI'cnndtunrdnsta'naII9. nu1.ngAugust,mrna



H3. 10. but-thatton or aunts at an 9 mutton:
durma 1%
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an’d‘hot'tan1u-auvumauum11yrouunpoakat
BhttuI9vh1ahunuIn1nh1.nodat8tut1ons6'b9. Iiovuu-,
In:-tuoouhnntstnuonflnsintondnnoarunvnluo.
Grabnurntunhuhntanthdmunannhtflvihnofl
1m.1bntsutl.aII5anduuathuwu1‘eor11uctnt1nn. ms-tn;
supeuur.unupt:oru:nnwun1uuo:h2.11un¢b3.aant
8hucns7andanqoeti.n1yanaun1auu1aaoo:1o.7ut
Station 1.thon1I'£ao0 Vllnnsrungodbeunw 23.37mIl29o7o
Bottmuhnsnustuudathqnutronfiolanlmot
2.?Bat8tnt1on1to77.57atStat1nn7andhadnmeud
vn1nua1:8*ht1ona8nnd9. Butrorthoumua11.yh1@%
n1mn11:81=nt.tonn5and6.atInrstn1:1onax'ooordcdvu-ylav
vnluutorgubuatur. mr1ng0atohor,mr:tuoomdbot&
inlanaatallutattonalntflhtnndlonorhsssatlcvoln
or astute. flaunt, grab mu: valuu ncordcd lever
II1uoaIpto3tn‘|1mlo¢ndh.t@1crvn1uca£rmnnx‘to*ht1m
waldo. &:t£ortln1ow1uhIoaat$tat1cn9. surfactant!
bottunurainflovunhcrnatntatncdmomorloutmlton
vnlncatnunstataauaatoe. Iiniurylcawg-abwatcrvduu
ot0.31to3.‘IOct8tutlans1toloahotwtoh1.fl1vI1uuat
shuousflénndsduunathlsnonth. Slntaambottan
undo-nbnurvaluuchstmgnooubcrcxhtbttndmtnouau
trcnstat1cna'Ito31:houo£1:orrocoun.n¢ntn111nvu1nu
usuuona.
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1nunu'c1.qnth1vnrutI.onsvarcnu~nor1cuano
acsuuannanas. mmnymumsunauauuom
1to31nu11Ianthstbnc£toro1thordoonn1n¢u1npu­
Inumwnnlnhlnincflnvnhanasmnnnmunfil.

nuhcstaua1amtn1nu. ‘
nqmnumummmnumnuummwat.

suuonsitosuuunoamotouazng: Atstlnflmitho
IIl'£IOOR1nOn1'hl¢‘h|i‘ht|£rmI5.531nJ\mtoEoB7l.n
Jana:-y/oouuu-. nottuunmnngaan-ua.6/2.73/
2.981nJo.un/Scphnhor/Dcenhor:-cq:o¢t1vu1yto29.37
1n0ctobor.t0:'abuaturuh1.ch1'acoIdedvI:-ylouvnlnuot
O.1to0.65flI1I'1ngJIL1rtoH¢IIlburl!oI0tonpOakVII.\IIo1
23.011nlIu'ch. 3tut.1an2rucu'dodanabnpt£u111ap'|b
I|'hrn.1uctrm39.121nflnpruunsoannunthato1.961.n
Jn1ynndthnntoO.3itu!¢aIunbor,fo11ovodbynmd¢|m
uuneo3o.a21nnoea-her. mmunuamattnonu-taco
um bottu were emu nun: at an station fllrozlduut
fioyuar. staflen3IU51a'hIrcd%arnfiVI1yh15hIl'n1uu
1nu11nonthav1'mt3n1oInstvn1uu1nJu1y.17.hatartln
nrhcctutnrnnd19.58£ori:lnbotunntnr. Buwlvu-,thn
unbvateruhmndvcrylavnitrnheaatmttrmhunto
lovunhor. At Station 6, nlfiuh Vulnoa of urine: mun
11n0fiI1IdIuch1rG53.031nHal'&to‘l3.%1nHu. Button
uuhrvoluunlnovat-ud£r:n14.231nJu1yto55.281nllnrc|I.



nnmshoudouvootnuuttmsoomnvdtnthcpnbvnur
uh1chur.lod£rcn0.h21.n!iavIIborto1h0.%1nllum.
81tI'ntoonIItmt1nlIl'tIuIIatura£3'htl¢I§.VIr1od£r¢
7.911nDOoubor.to50.271.nllu'ohIhI!inlbott¢I|‘hu'
vn:I.uuI'IIImdn'u12.91nIlayu66.731nllu'¢h. llovovur.
pabuuttrnluurmaodn-un1b.161nIIayto1m.151n
nu-on/man-t. Atsuu.an6.n:-uuammuous-tau
o.fn1'h'I'.blhl1OIl.¢§II'IdtothIhottG. A

nnaoo£13.fiBLnJuInrytola0.3‘t:Lniviarchvnnnotod.
Vn1u¢IatflIIbot*buVu'10dconI1d¢I'ab1y£I'u9.12tnJu1y
to&.3'01nHu-oh. Sinilnrvidonnctntaonuuamtodtn
5;:-abuuhrtootruluo/5.51nMIaIIt/JU1;vtn1Z3.66
msquuhcr. Flucunttunninuurhoouatorvuluosat
$jtnt$.on7.roeardada1uu1uoo£9.751nbhyandahuh
vqhna£fi2.‘~I%1 tnsupunbor. Bottu nluesahaudthc
1ovutvo.1.uoo£9.751nlhyandnh1;hvn1uco£77.571n
scptunhoruuuusxaucsevuuozorp-abuaua-(o.32)vu
1nHayandflIoh1gholtvI1lao£36.82S.n34u'dI. sauna.
taov1tht1uo1nut.lq:trunJ¢nnI-,ytoDocnnborro51sto1'odn
1avu\tI'tuo¢anuntotlo.201nDocuuborx-istnctoahrlu
nl.'Ifn‘hemtuto£35.‘I01nlIUIIuhorw.t1ebot'hcnvul.u0I
I'fi§1I‘G&1fiII1nOof5a31£lIJlIlIll‘¥'ii03l0o01nJIfl3
flIug|'abI|torou:untn;1ntorodan1nu§nao£xvn9.lolo:ln
0etaborto39.121nHnreh..ug_5nyancunun¢n1u'ntcnu­
tuntnluuuu-onoudat8'Int:lon9c1no. ihoau-tneosuhno



oflmu

ruuutren1u1aunnao:3.151nmyton1¢:vaJn-at
25.2lo1nJunovhIli1:tlIuhottuva1\I¢ao:d:1h1tudaru¢I
o:3.3uuuytoz3.o51nsapuum-. novavu.gn-ahvuur
va1uun.nuudtI*u1.331nAnmatto36.821nlhax-eh. In

cnohutnttab.

3.1.12.

E15. 11 mars ‘mo Qattal £ foul dtstrnuuon of
unq>unodao11d.aatthod11.fiu'&totnt1ans¢lurtugtI:Iyonr.
5pat1a1vart.a‘I:i.onsat3ta'I:£onu1to9&r1n3Jannryto
Boonnbordnvodtlntolluuungrcnlti. nIr:|.n5-Iulnlw
Qartfluh1dIV|1uoaot1Eat8tnt1on3IlIlb1.5t%
Sut1on8.nIr£maun1=oratnatotthoatnt1onsncoMod
vunoaaaonuzngtro-zr.1batauuon1ta3.67ntsauon
6:onunuuyanuuu.nuuuto5.61ntsuuoa9. lotto:
tutu-uoqt£or8tat1on:8and9.ahoucdantnuuu1n
ulna coma:-ad to antigen tutors. mt for stations 3 and
8.Id.thh1ghvuhnuo£'150and65roq>cct1u1yandstnfl.a9
w1tna1ouu1.:ao19.nu:-tceouno:-rranuanatotuu
Itat1onIchl'1.n3Ma1'oh&da[l'¢|I11lll'IlaO£I'u11.5
ut31:auaa1 $18.6 at station 7. Betta valuutoouon
arleutollavodthnpnttomntthonrtaoo. alrtaoound
bottunurunnumrmgapnllhndaanlhromrnusn



-gflgu

l!nrchV£‘&h1flVa1nC¢o.f165aIId255.7nt8ht1m3£
52.} Had 69.8 nqwocttvoly at station 8. During Jun:
caIupttorthoh1dIva1uono1152.3und2§2o5Iflfl.8ut
sauces 1,3a¢'ata-nu:-taonuma-u.:occottnou1:ut1ann
hadlovvuhflfiliflsi-flItru2.h3to13.57. Bottavnluu
nlnotollandunoyattomvithhlfiorvnhnuoqnndto
mrtnoouufiu-acmeapt£orsufl.onI5£BIhon1tIno1cu
nndsht1on9\du.chmeox~¢cdnh1fivahuat92.7. July
noemdodaditroruatputtornotdlctrlhlattaaotugunlod
aolldsznflnmrfaccanzdboteuuntuwvifixmttonlyhtfi
va1nurang1ng:ram6o.75to‘rs.7rorthon:r:taoonn46?.52
to136.0£au-thohottuuatallnhtienncmuptzcndouhuh
low values of 86.7 an 10.5 uqnottvcly for surface and 37.5
and 10.5 uqoeuwly torbottmvnunvorc rueoldcd. hunt
umaughomtutumupommumotaasatsauusm
tlunrtaatntcréwuduluurealrtutatotlnrntatlan
angina Iron 5.0!: to 61.5. Kouuur. batten Inter zmteutod
ahuhuaaunt (231)atstnt1an 1 and amutonly law mount
o£18.2toh3.31nthehottoIIvnuuotothurntnt1onI.
&n*fooouatu-s,dn.r1n¢supunhor.nooaded1ovn1nuo£
lo.56to23.86caouptat3tnt1on3mv1.ngnh1¢hontnntot
150.6. M: the usual: better: water rogutarod value;
nngtn3botvon7.11nnd56.67. Cmnudtonu-taooulnu
thobottuvntu-otstut1on3huIon1yn1¢IvI1noo£51.8.
0otohor.toon;1ueuud1ovva1uuntthonr.taeo,nnfln;
an 12.0 a 27$ with tho cnolpuan or 93.3 at Sutton 3.
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lIuvoVor.hotw\I|torrooaNodh1¢hIuhnao.tB2.1bto
85,‘ at stations 2 and 9 nqncuvuly, the can flattens
lnV.1.n5II1.uosranung£ru‘I#.02_fi057.6. lémantn
u:ceuouu:Jamuy.nuun.naApu1nu.itu-umgnnxnu
ot175.0u3d8D.01ora.II'tuoou1dhot'hu%nQoctl.Vu1ycd
92.63.!!! 35.0 ut8t|t1aI81'orw'£aOunn£|hot‘I:Q1n1:u'l
rcqoctlvuly. Vduu for other stations nneud than 2.3
to21.0£ornIr:I&c0and£r¢I2.1to29.0£arbot1:mm1?l1'I.
DIOcnbor1:ooru¢1atu'IdapIt‘hu1:a1n11artoNovIn1ber.
rooo:11u1ah1fiIvIJ:nnatStnt1ma1,2. Zvandatoraurtuu
nnclbottutnhrs.

Stladtcaontqa-a1vnr1at1ons,at81=nt1ons1'ho9
nuahdmuoulyuunhmnmdlummnatshfluai
nude. Sur£acouaunhndnapmdodoc11danu¢1n¢£ru
63.0 to 62.5 and bottom vaur tron 25.8 to 256.6 at Static:
Ldnruant Stnt£on8,%m1uqacnd1n3vI1nuuon10..55to
92.5an:l‘I0.5?to71.‘l1. nnooamrmaotmghnlmn
¢¢'.I.n¢JmnandAngust nt5tat1ou1 dur1.n5Ju1ynt3tnt1ona
ltto'II.IunQceu1tcat:n.



’.$Ofi’.

watl.n1andt%n1nrntl.mso£pcrt1m1n1:uo:'nn.lo
sauna-uchuunmng. 11. vu-ntxasaanpu-ucunu
on-fiacuhuadtdnotnoaanrllyooatoutotlapctun
oxdsnta-s.nucn'o:nqunaodnn¢;.nauu:amouu-anon
o£PwvIru'lnde£rm&nl.nt‘UII‘.

apot1a1d1au-1buuan:- an-u:gJ.gmn:-y.uumz-tau;
vu1uaIrInaId£mII0.z6b1.68,uh11cthabot1:anva1noa
tram} to1.5B but torn single value or 6.0b at station 1.
flu'ah.d1q>1ay¢dan1narnneow1thmr!aceva1uu.rmm.na
firm 0.7 to 5.33 am! batten Values from 0.9 to 5.7. April,
astound an:-zacenux-vn1.::uran51ng1ra:a0.61:o3.35&
bottuva&'vn1J.marn¢1n3from.1.02to2.75. Jluhorooordnl
huhor vnuu of 5.02 and 7.8 for surface and how: nun
uqoottvcly. Sudan: 2 to 9 accorded low mine: at 0.3
to1.18attbcaIn'£aonand1.761:o3.61atthcbot1=u.
Gquuttvoly high mm» were noticed in July, at Shun:
3tu9!'In¢1ns1’mm2.$2t:olt.03atthomr£a¢oand3.28to
6.o5atmn:otean. nauvaJmsor1.z6to2.95wonnoua
st8tnt1aan1and2. Auaaatusistomdlavnu-neovahna
rIIIIfln¢hotwoan0.63nnd2..lc2andh5.mriuttunm1u¢s1.n
thonaano£1to8.lIBumnptatstat1m1vh1ehrmntIn1
p0|k1Iln0a£15.8. Scptmhor,nhouod1ovan'£aooandhot1=u
iiluou. rm¢1n5tnuOo39 to%1.76and0.7to2.27!Omoutlvu1:



5'13. 11. Distribution of aupcudod sand: and
gm-ttculnto crane cuts: at tho 9 sinuous
an-tn; 1N1.
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UhII'InI.1oInu'tIeovn1\nsot0.?7to3.hhpI'Ul'I11oII1n
October, hottaIn1nurcIn1nudnt:n¢ht1yo1.Qtud1cnJ.¢
button 1.18on:I2.7 stun cuttcnnuupt at stations 1.
2nnIl9U1thhuhhot‘IuVI1aaao15.0, h.3snd5.5I'ou­
pocttihly. NovuIbor,tooneollhtl1avurtneovI1|noo£
O.6to2.3tIVaIstnt1olIo1 ‘b9. mupt at Bhttaflfitch
neo:flod3.1.vhcnnahottanvntu-vnJ.uoc1Ir:lc:l£rIIIO.fl
1-92.3. Innocamber. ouupt. Stations 1 an annex: uoomaoa
higher Vanna. other stations rooonhd aurnoc tutor ulna
nn31.ng£nmO.39 ‘$02.5 andhot‘hnIn1=or1a1.u¢so£OJo5to
1.9.

Stnttomiu analysts to locate monthly variation: at
such statton could not bring out any fund pattom.

rh1amamam.uwodat~n11tlu9stIt1onsmr1n¢Jnnnr,y
tonoomzbex-andva1uosarushwn1n1‘ab1o3.

'1' ulna were highly eorrolatod ‘nth mat of partin­
cuhu utter pt-neat. mun distribution or ‘K’ when
mauled an increase, erupt at station 9. from 1.36 at
8tnfl@‘| ‘b3o0ItS‘htS.cfl7and8. Ihringbhluh. low
values at 1.5 were notod at Statialili. 1» and 6 and ‘|.& at
station 9. ulna-on bun value: of 3.33 ;b 3.75 Iron noun tor
thc sat at we Stntiann. '1!‘ minus flnotunud irregularly



U9‘-IGISD-l‘\lN-I»

emu

Attfiaattan aootnctmt ('2' values)than mum: at to3  C‘  "" '90V _.. DCIan? o N n
h51C""'5o

H «I

1.55 5.15 2.15 5.29 7.50 10.0 5.00 2.50 5.00 5.00 1.20
1.$ 5.55 1.88 5.75 2.50 7.5 5.75 2.14 5.00 5.® 1.50
1.@ 1.50 2.50 5.75 2.01 15.0 2.50 1.$ 6.00 2.50 1.50
1.66 1.50 2.50 2.50 2.15 15.0 2.50 3.00 6.00 1.50 1.50
2.15 5.75 1.& 2.l'D 1.$ 15.0 5.55 5.00 7.50 1.20 2.50
2.50 1.50 5.00 2.15 1.E 15.0 5.75 2.50 7.50 1.20 2.50
5.“) 5.75 2.50 2.51 5.00 15.0 5.75 5.00 7.50 1.20 2.®
5.00 5.75 2.50 2.51 2.50 15.0 5.75 5.00 7.50 1.88 2.00
1.66 1.3 1.3 1.88 2.50 15.0 5.55 2.10 7.50 1.15 1.88

I- _. .... _.._ _..._...._
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ho‘hncn1.BBmd3.00¢lu-tngtprn. Agnduulnducuon
£I'ulo.E%o1.mvunot1u¢1‘nI3ut1onu1'bo9dIn'1n¢
lb]. But£orthIm¢vn1uoor7.5nt3tat1a1.1t11u­
oh\utodbotIIoen1.wand3.00 atothor :1=nt1ano1.nJuno, as
vununinapru. .m1y,uaauehuoomcdnrym.¢n1uu
o£10uIIl7.S|t8tnt1anI1and2u'I1151ns‘l:nttanI3-9.
UnLtolI1yIoIlnrntovIl.uosI'nn31n31‘ruII2.5to5\Iu'Irufl­
ItOI'Id:|.nAu¢IutuIl1.$to5.001nSQtubO!'¢ Aatucoulod
LnJu1y.1.notcuI1n¢1rh1dIVI1uusuounouda:rLn;ootohor
v1tn5.oatsuuona1uuIz.6.oatsuuano3-nnlouu
7.5nt3tnt1onI5to9. lnacntnattournorneathn,
Nov-bor1uhna1.nd1.ou'lodadoonndn3ta'Inltru3.0nt
8tnt1en1to1.15ntsht1an9. mauve:-uluthneuu
1nDIacnhorflu:tlIovI.1noot1.2atStut1uIa1¢n¢n11y
tnaronudtoldsatshttanavithatall1:o1.8B1n3i:nt1u:9.

rcnpon1duu-1huuous- stu-.1ona1am21nnvu1uoso:
5o75‘lio10.0dI.Ir1.n3FaytoAug:ntandI.nOetobor. saunas
3-7lhoIndh1¢hva1uosdIn'1ngJu1y(19.0)andOotolau-6.0
tons. suumamnamqanuunmghuluaanm
J'u1yM0c1:nhu:-(15.0-7.5). 8tut1on9ncomcd1ouurvI3.uu
13:11-en*=|=--an-pt1n.Ju1r(15.o). mam (3.33) and
(7.5). nanny Inflation: Ln -x- mm at can
Lo1:at1on1nucnt:odpoukvn1uo1nJu1yandnlngI:vuhnm
Aootobcr. In annual. Ionnoan months uhtbttod 111$ ulna,
Vpoatnmloun lav nine: and prumnoon mafia nodunh valuu.



3.1.15.

During tho present study, area-Ida and monthly
variations. inoolourondtuturuotthoudjnmtnwon
mind. has ohangu wen largely brought about by
ur1ot.1ono1ntlny'o1nI1uandatntootox1dnt1onor
organic nutter. F13. 12 depicts. tho monthly vnrhttono
in the pcromtogo contribution or and, out and clay and
omIn.l.o carbon content or the oodtnonto. at stations 1 to
9 oounatod during the period or tmlnugntton. hue lo
glvlsttutypooftorhxrootthanldlllmtatthonino
station: umdaod.

mooolourofthoudinonmvorudtronap-oyinhblook
atStot.1.ona1nn:l2tohroun1IhatStot1on 3. blaokot
stot1.onoloto8androdd1nhbroImatstnt1on9.

Sutton 1, oxoapt 11: December, root of tho months had oodl­

ntnt pndonimtnd by clay portion, totaling 1:6 to 59 9‘,
tollound by 22.5 to 39.6 pox-out out. In nuoubor the
pt-Qorttonotchyt and 3 ontuuzaa lo}: 8. mo
Iuhatrahn, at Station 2 ahouod o dttfcront oowimtton 1.0.
canyuyxs-onJama:-ytoAp:-11uno mJu1y, Norm
120%:-. Root of the months namely Hay, Juno and August
to Ootohor abound a clayey out combination. Snbat:-ohm,
at station 3. tho omthiud nmthly vnrtouonn as in
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stntianz. Junnrytonnymdnoeanharhadnnndybottun
vithundconuntvu-y1n¢trun63to9'lporocnt. Alla.
cam predominated in Mount and October, with 102 to 108

percent. nu‘!-n3.Juno.Jn1yandsqtunberv1tha:11t
eontu:to:Mt.ob9poraa:t,1tnnc1ayoyu1t.unurun
aandundulnyccntontvnsintlnpraportionotlootlofitn
licvubor. a peanut and round tbs substratum Ln Doc:-bur.
8tnt1onsb,5|nd6hadu1bltI'I1:nprodmLnn'hodbyunl1n
n11.huttor5acntho. Snndyporumctstnttonbvarlod
tru60to99p¢reontuoopt1nNovab¢rvhnru1tunaan1y
flporunt. stat1oa5waIchar|cur1Iodbyuvu'yh1¢
undoantIntvu'y1II.gtroI92to99.8pu'otntomouptLnApr11
(75%). At stutton 6, too, the substratum was donuntud by
und¢aqr1:1n5ot91to99.¢opcrocnt.¢|r1nsnarohtoJmI.
Scptubcr and October vacuum: in Doccnbcr it van 7!: parent.
floiovor. during Jannry, July, August and Novulbor, ltlty
portiondoninnhd. stat1ons7nnd8won:m1quctopouou
u Iubstrahm dainnud by ant, vu-yin; 1n composition from
b5to72porocntntstntI.an7andMotoB2atStat1oaB,
nueupt£orAumntatstnt.lon7II2dlhyandhJ¢Imt1n8tnt1an
8. 8tat:on9n1aolndnuuhnunhncoIpoIodn1n1yo1nnd
vu-y1.n¢trun&pcrecnt1nJnnnrytolcopcrocnt1nDounbor
1nadu¢nu1.n¢ordor.1nadd1t1cntoc1nytranJcnnryto
Ap:-11anau.1t:ra-Junntonoounbor.
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: At each button monthly pattern
at udnunt variation was continued by monsoon and other
nnnndcotrootn. InJnmnry.8tnt1onu‘lto9nhovodn
&npfrana11tyc1nynt3tnt1onniund2toIanflyIId1.Int
ntstut1onn3bo5.to1J.auodbys11tyudnInttt3tut1onn
6,7andannd\Iuagu.nnndyatstat1an9. mrlnxlhmh.
the anti oodunnt at Station 6 an rlplaood by any accu­
nunt. Apriluhouudnoebnngntrutbatotuuvb. mun;
Hay,8tat1cn2h|dd5d1.nanooots1.1t1nstoIIlo1o1|7. 31:11­
larohmsufruultytoehyoyntstnttonaandnndyto
ot1tyatStnt1an9Im'on1Io obouwnd. InJunI,utstnt1on
3. land was replaced by 311:. July. exhibited non chaps
probdblydnntonanaoonottootuhnvingniltnphoodbyclny
ntStnt1m2anIlI|ndbyI11tnt8t|t1uulsmIl6. Allault.
toolhouoddimpntnudhcntnnhzrotranulttoundnt
stnt1on¢3nnd7anda12I.ttoe1ayatstnt1en8. ibupro­
nulneod ohnngo noticed in Sopbnbor, Inn at station 6 when
a11tuurup1&eodbyundIhonaI1n0etobor,a'b3tat1on3,
dautnnnoootntltnnnchanaodtound. liovubonbmught
about chumps at statics: 2. by nplnctng 11111: by any, at
stattonilnndbyalayuzdatabuttonfiundbyuut. Dau­
bornbuIodurIp1accncntottlno1nyud1nnntntS‘bnt.i.m3
byanndanmatstntionétbcntltbyuuil. Ingmonl,
druttoohnmuunnotoddurlngnonsoannanthlnndtlnlout
chmpainpoutnndpnnonnoonnonths. stnt1cns1nn:l5n­
n1nuddnvo1dotnnym3orohnngca,b¢v1ngc1aycybottu
omuptznnoeulborntstuttoniandprodounanoootnlllat



suua:'n2.3.na6ua'-ounnostatruoua.ma 0

‘rixmnotflnudnuntantstutlonshuh".
1to9dur1ngJan:u7toDuouInr,1981.

Jun.
Jul.

30*­
Oct.
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A-Snndydltg
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3. 1 .15.

O:-uni: carbon. pmunnt in tho aabutnhn gamma:
considerable qntul and tumors). nrlattons acceding to
thenatnrootthcndtnunt. fluuoanntdonhhnranttann
vercnotudats1:nt1.on:1to9andv1th.tnstat1ons1nt1no
an Ihumtnfls. 12.

oarhancuntontvu-y1n;£rnn8.361nJu1yto23.6.31n!hy
vztna-nunn1noo:1o.h9. InacnuI1.np'ndnn1iloeIIu­
o1.n3tnna£runprunonncntopoauanuomuuno'bdtru
JannrytoDoecnborhat£ornpcnkvIhnor23.63£nflIy.
shuonznearddnlmavu-y1ngtru3..66mAprl.1to
21.0§1nMnyv1thanoanvn1uoot16.96. Ingunu-:1.
nparttranthu1oIvu1unot3.661nApr11rontottInna:ths
had an ornate mutant of $3.5 to 22.05. M; station 3
vI1uul'uaodtruI7.0h1nApr11to27.1B1nJu1yv1thnn
unn¢not16.lo2. IngnnarnJ.thooI'san.tocu.rbm¢ndm11y
romt:~anJanarytasupt=uubcrthoronttordoo11n5.n;1:o13.57
tnnoounbor. l'loI'lor1cInthoaboVIpa1‘:tcrnvan£o11%d
1n3tnt1onlniunfl'nJana.ryvu1\n¢n¢n11.yrouton
pcnk1I1uIot.23.561aJu1ylfiAu5Ilt\Ih1d1h11'ho5.33
mboeuubcr. ‘1hnva1uuI'IIIaId£rul4.831nJuno1:o23.6
1nAu¢untv:I.fiunanu1uoo11lo.68. hoqttorthu
Jananrynndflurahvnltngstnttansahuuudul-nmulduouuuo
trnaprll/‘nngrtoflovcnbcr/Doounbor. Ormnloouboavu-10¢
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frun1.&1nll¢VuIboI'to15.561nl!Iy\v1thannIIrIfio£6.8.
‘nu nbntntn at Sutton 6. abound an again «then mutant
nry1n5trua1ovVIJ.\Ioo£1.191n0¢tohor'l:o22J11.IIBny
I1thunavonpot10.61. Inpuulnenmtonaaflznsie
ttonsuhouudmtrnoaupcttom. Ouuntoarhannt
sht1cn7vIr1od_trqn6.7B1nAp1'11to‘IB.6§1nJu1yv1thnn
annpuhnorflfidi. flonmlynucunflonsnnmuz.
8ut&an8v1fl1q;1ovor5nn3.eutbon=eenhnto£1.621n
NOIInhcrandcpcIkIn1\no120.'l’51n0ot:obcrhndmIVu'IaI
VIhIOof9.37.omI1du'nb1ot1uc1I.IattaIIboblIm
uryhuhcndlovanllnu. acd.1.nuuatIhflan9hdvu-y
h.uhnhn:na;i.n3hotIuIn16.551nHovu:bcr’md29.61n
llu-dnv1thann¢nvnJ.uco.f20.0B. wnflqnunuunn
&1h1ud11uet:afln¢n1uudnr1.ncpnaonaucnpu'.lotl. nu-Ina
nunuonuucnfluvuluumandanlnuouingtrundtru
Shtlansitolo. Thoruthurthoultnstlncttntod. tho
lovostvaluoovcrcaotudatstntiafiuldthohtflnatut
8tat1on9.

mthc¢o1.ot@on1IIrl.nt1ancvurooona1donhJ.yh1.¢h.
lihtlcvur-yh1¢hva1uupa'cvu1odut8t|t1on9.1.oIorvu.un
ouaanvdctshttaafi. F1ucuutI.usvonnonat8htI.ms6.
‘lands. 8tnt1onI3andhnhovodun1nu'anu1nva1uow1:o
poltlanloall. hath}. duituhutim druid tnitonly huh
vn1tn¢1.na11naathnat8ut1on9and1cnIva1.uIaat3huon5.
In ghoul. consmcrnblo fluctuations van mind troll nation
tosuttoa.



3.1.17.

nnnnaorportsonottlninduutualvutountoro
proanoud in the study area or the river Poriynr. amounting
toafionilltanntuspcrduy, aropnnraudtrumannbcr
or 1;:-go Lnduntrtu 1.0. that produoincnon than ‘IJXD
lttru per day. 0! that 130 ulltm litres an diochnrpd
1ntothor1vorPcr1yarcnd78Iu.111on1otouttoCh:l*I::-mush:
andzulltonontho 1nnd(xsPca, 1982).

me xaceorxu inoludnd - 1) re:-anus-a and uannxcnn
x.m.. 2) Tnvancoru Cochin Chnmtcaln. 3) Hinantn
Inucttotdcs, A) n-man Fun Barth: uaau 5) Common nmun
Zinc 1.96., 6) Indian ummm cugemy Ltd... 7) Pastor Tyros
Ltd... 8) ran on runs Lu... 9) Po:-lynx‘ mustang. 10) umua
cneuyou a. chateau. 11) mm nu:-y and 12) 132%
Chllatcnl Huufaoturtng, Canny Ltd.

‘nu armor pollutant: identified tron tbs chow affluent:
u~¢-1)Px-oounania. 2) Amonlaoalnitvogca, 3)pfl.
lo) am. 5) c0Dun:I6)sumcndodoo11da.

ho dltnlll of luck Unto!’/affluent flaw from the 7
£actcI'1uandIItortranonIcon'tro1s1to(t9ntroano£tho
industrial belt) at Eloor menu are 51101‘: in hblc 5. 11!!
affluent clmrnotuisucn amlyud moludod, annual
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nitrop. inn:-mute phosphau. main. nit:-nu, alkalinity,
pll. chlountty, diuulvud omypn, BOD’. diahrulatn coo.
tumuuhznnndnqvcnhdaolldl. ‘rhotablonluouvutho
Gthilaotfluchovoparnlthru, withnupocttothouaur
aq2|naoo11ootw1'ruad1:%o£wnot:Isuny1’ren
flaodluhnrgopomntotcaohotxluonttnuucrtolouto
1-noaumtuuotthootnnmt. nnnaatsotaauugr
anI1yI1uearr1Idout1nl'oIu'Inl71977(Sura1nDo'v1g3g.,
19'I9)u'Ia1vIn£nTah1.o6.a1ausw1fl1thedom11at‘l'¢I‘l:lIo
xu-an state ponuuan Control noun (mes. 1982)1n am 1
torpumooootcaqartncn. nudctailuuvutlabhtranxwcn
(1982) cnI.nduIl::-:I.a1uu:1:u\ntord1u%:1ntothnr1.v¢r

tn nun/roar. and uqmua oouas. may cm. nu:-up pa.
andothcrnlovnntdautntuus/yonranchuuntnrabloa.

Variation: in diftonnt parameters during an ported
otahxlyuglvunxnhblpsunz Aneninocntmtduahnrpd
uctnlnntvnrlod, tn-u6.zn¢-at/1 (Porunrch-u1u1a)to
197.5»:-at/1 (near um) tn Fclmnrr. from 7.19 (me) to
9033.!» (um nun) an Ap:-11. 3.77 (rec) to 2657.3 nu-It/1
(net am») in my and tron 6.95 (me 11) to 513.2 an-at/1
(nor mu) 1:: August tnuoanng cannula-nun nuatmuona tn
finnnumcotummtanlcuutl. Hunvor, thuuntoroonnotod
1onauyanouo¢arugoot14o.39(cun1noon1nun1Led.)tao
172.77 (13) in Pchnu:-y, ‘No.39 (Cosimo Blunt Ltd.) to
59.3 (new buck) in Agra. 3.77 (Po:-Ly-r %In1a1I) to
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soa.e (ncr mu) 1:: July and 10.42 (Catalyst). to 13.9
(ItE)1nAuuuIt. Inallnocorrolattoncouldhomtteod
hotulun xndllntod and dllutod ottlnontn. ‘nu jun oaahnt
tron ottlumta collected in 1977 haunt nooulnd only very
low am» at 0.12 (Pcrlyar can-uu1s) to ans-at/1 (Her)
only while fin tutor Iuplu from upstream had mly 0.03
Ma-It/1. into animal stntlonfrm Eloor Kadavu during tho
pnunt study had ammonia content nnglngltron all to 66.9.
Ihovlnchlshly lnvaalarpattnrn. The above amlyalanvcnlod
uidotluctantlmalnthamalnaountentottlnchadyanu
dcpcndlng on various taetora an tidal effects and nannoclnl
unurtlaupnttun. It iaworhhncollocting thatch:
acowtod vnluqof manual: as per mvlnolncnhl Pnotoctlon
(1971) 1- 2.5 mm. man (1980) noted unauaou
nttropnlountant nueianuns batman 0.3 and 116»;-at./1 at
E1ooru'ocdnr.|.na1:hI:lrpol1nt1auIu:1tm'1ng Itudlolu

Inca-pnxcpnoaphuu omtlntaotfluotrlnuntlnrhd
:1-an 2.56 (me I) to ‘|07.1bn¢-at/1 (mar much) in Fobmnry.
1.37113-at/1 (Pcrtynr manuals) to 168.5 (me! auto) In
19:11. 0.37.11:-at/1 (mac 1) to 3936.2 (mar names) in July
and 0.92 (PC7171? Chunlonll) to 22.9»;-at/1 (ms) in hunt.
Hauvur, othun tho phoqhnh cantata or union collected
ioutnnunytruthndlnchnrppuntdaondoanudonblo
mu:/1a vums. February with an to 93.1., Apru um: 2.5
to 1628.5. July with 1.18 to 1111.2 and August am: 0.92 to
76.1233-ct./1. mo control tutor Inna floor Kadnu showed a
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phoqhnh ulna ranung 2:-an 0.62 to 11.3 only. nu-Inc
pollution muttering stallion oontluctnd by KECB (‘|%0) at

l1oa'nna.phog:hneo1u11zoaverotoundvnry1m£ru0.6to
15.835:/ltntlnotnacntu. flnandnpuutngonttdnlagd
Ialloonnl new pattern and local culflitlan, phoqhutc Vnlnon
abound a flfilyhlfffifllllr pnttcnl.

Nltliu cantata neordod low min». but for 110.69
gug-at/lruuotdodtnotihnntotruncatnyotstnluly. mung
Fchnilrythootfhamtahadnmflihodltmtotulinrccll
to7J621n‘1'CCI. H11:-ttcvaluulnhplilvuiodtmnnil
(zcc II) to 5.3»;-atll (Catalyst) 1n any am nu (me 11)
to 110.59 (Catalyst) N8-at/1 and 111 Allauat Iran all (‘ICC II)
to 9.18 (FACT white). mo control station at new lulnvu
also mud a nitrite aontmt of 0.09 to 19.1 Jug-It/1. Hutu’
nmhamluouduusruawuuusuuytrmflndnuat
diaohnrau had nttflsho content: varying 1'1-on I11(TW II) to
8.06 (Pt:-tynr musicals).

Analysis or numb. thrills 5 ltlrlln, at an cttluantu
diachnrgud ‘rm: 6 tnchonan tnucahd manor values than
nut:-xu. mo vnlnoa tluetuntnd bohvun an (we 11) and
97.32 (catalyst) in muuu-y. an (ten 1:) and 25.!» (act
black) an mm. 1.6 (nun: cannula) and 503.1 (Catalyst)
an my and n11(c%)ana 51.12 (Pulsar mu-ton).-)1n
Allflust. ‘mlnttnu content. tronvntun nuphdt:-n10:
donut:-an tho dictum: potnt. abound in plural lover ulna.
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nnupnttuuuturntflloorxadavunoudodnttx-uhnluu
ranging Iron 5.61 to 19.1/us-at/1.

aon,u1noavurua.:mnnuto1a.au/1(1nc:nmnt)
dnnngrouuu-y. n11to18.5(W)1nJu1ynnd1.7(FACT
u:1u)to7.&(1'cc1)au:-Lnchnm-t. Bttlucnto Golhohd

truano£satory1n1977ahouudB0D5va1ucannu.n;troI
1.3 (Zinc anxoura) to 51.: (Po:-tyar Chunicall). vane tho

IItu'|q1oatron\oItuunhadaBOD,vn1|.uoO£9. Bloc:
Ka.duvureoordodcBwnhnot5.7Bto7.69.
nninauncnlqxnitovurhhlopnhblyanotoflxoulativu
tuasoutrectanuntmulnon. xsecn (1980)roco:1lod

Ban, ulna or 0.8 to 5.3. Aocurdslng to mvuuununhx status
nuporto:x9cn(19ez)un1n¢unt:-tnunauduohnrpdtrun
ioxnauna-1uhu1am,vu1uunng1n¢n-ano.279to12.75
-an.

cwtnalnnultatnfltattwotoaygunduland. Burner
ub.auuono::1uaau1n1977(san1nnuv1g_;g...19?9)nuna
can up to H000 null for effluents from Po:-Lyar ¢.'hIn:l.on1n.

mick pnduood orpnlo chniaals. flaring the pruunt study
haunt, can tor ottlucnta from Pcrlynr Chunoals, nuchntod
botIIcn133.bcntl$7.0an1y. Gwuhnatorutfmmunu
othor7£uotur1unnsodhohauxn11md17B00(D1st111u7

otflnunt). Aooo31I_.1n3*hohv1r%ta1 Shtusflsportpubunhod
byxsvcn(19a2).canozo:r1uu:unu1o1n¢uau-toss-and
2:-on 2.$ to 553.2 taunu/you-.
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Etnumuranmflnupoorlyhnuauypmtd
oauuoaunoudou-uorbys.nnnav1ng.(19v9).
Uhllodzlnnolvld omysul ecnhntuflndtron 40.05%
lo.5I1/1£orot£1.mntu1I'oIvcr1auI£a¢tu'1u1n19?7.
dnartngthopnnontstadyaloounihrnrlnttmsnnohuh
vud. D1uo1vadounun1.nthootn.u¢ntsrnnpdn'au0.6t
toI..oan1/11ns=-aha-nu-y.nu1:ob.a7I1I11nApr11.nuto
7.B6mJu1yandn119tov5.a61nAugust. Ululothcaau-no
Intermix-1ngthuprcaentuhadylhovudnt'an¢oo£lo..3to
5.43:1/1.fi1eq>stnamuahr¢xr1n3ur11arc1m¢1.osroooIIIod
\m'bo6.9IJ./1. nnouypnemtmtotnuraqhmfln
mvuy£ranthoa:fl.uaatd1ownrpI11:o,uaordod1.ngmtI'n1
h@cru1LIIoI'Ilmn31'ron2.98fio5.%I1/1. 1!aII1tu'1n[
n1nuuuyxmcn(19a0)uhanaE1ooruuud:ra-syarnuvang
Manna oxygcn mount or 2.2 to 8.7 no/1.

Uh1.1cn1ka1Ln1tyva1uno:thootflnentsrru?£Ictor1os

in 1977 fluctuated hot:-nun 10.8 and 195.8 :3 COCO,/1, mun;
thepru¢ntuIn1yuno£o:1hnntstru7£ao1:or1oongl.tuI'od

varuttana from lt.9 to 793.6 :3 3:003/1. Alkalinity and
Ira 45.9 to 500.8 during I-‘obnnry. 9.2 to 588.5 &II'1naApr11,
10.91 to 793.6 during July and 10.05 to 179.6 an-Ln; Auont.
Bttluuntgtrcncutulystonzallntltlllclwtactnrymowlodhlw
a1ka1.I.n1.ty *nJ.uos. water aqua collactcd £11!!! 10 I may
trandtachnxzapotntnloonoordcdnrytngalknnntwoontunt.

1t1Ir1Id£rmh.8to76.2a¢¢aCo3/1dur1.n.gFchnnry, 1.85



ub3.7au-Lngnprn. 1.79 to 166.0dur1ngJu1yand 5.03 to

159.oqcaco,/Iau-mgmgust. aourcouutnr munnxw
nuod1'rnIIk.9to15.151.nthcB1ooa-ladavu.

pHc1cour1od%h1y1nnuocI.auonv1fl:n1kn­
nnfity. plinoumnnnntnottlnottlnnntstrolffinotolflu
vu'1cdfl-aI2.1 h11.2_1IIFON\Ill7;. 3.05to‘I1.B1.nApu1.
2.§to11.11nJu1yand2.B1:o12.31nAua:at. Boththa
Mdlandlavpflwonoanuihaudbyrcclandmcnctthintl.
Cntalyltuadmtcalunlaodwuudhiwpfl. Sinllnrpfl
noaanunontudqaninivflhovuvnrzueotvledalonvartgtlon
(2 to 8). pl! mouununu on water @123 collected from
ionot:uuaytronthco1ntmtnducharaoa1to.a1Io
|handv1dovarut.lons1npHvn1uu(3.55t_o9.9). pl!
o£10adaIn1rud1aahnrand,tonr1odf!‘0I!5.95to9.2
duringrobnnn-y,6to91aApr11.6.oto9.91nJu1ynnd
3.55 to 9.2 Ln Aumot. This hlflmhd considerable 11¢»
oticm in tho acidity and alkalinity of mtar. pi! of ‘mu
teur-aounurva:-1odtrun6.25to7.lo. moroporlzodvduo
0-fpfibyltwcfi (1982) 1nd1catod1awe:stpHof2.8atE1oor
al!IaI'1d.n¢Into7.9. Aecotfllnatofinvzlrolmtntnl Stains
nnpo.rto;rxa=-cB(1982)pHn1ueo:e:r1mnts:rm1o1nau­
at:-1:3 rangod from 3.9 to 12.0.

Etflnnu. £routhc7£aotu-us. hndhlymertnquntnn
thanthuubunttmuumrc. Ihnpununnvuruttannuooxulnd
was from 33.2“ to lo5'C an I-‘enmity. 33.6‘ to 0.2%: in April,



29.5’ to 0.2-0 1:: M12?‘ to 36%‘: in August. 81:11:!’
‘hlflhtf’iIIpIIIIfllII‘lIUIrlflflld.dullfli;1979 tar thn otrmuuuta
tr:-N7 tlctnrmuu. lHflUlIIf5'lItIr'II!p10l collated trul 101:
any dauud anly Lav cannons. The ambient tlnplwlturu

Q;_,uIp¢l.tlu32.2' to37'C Lnihhnnlv. 33' fioflflctnlprll.
26.6‘ to 39.596 m July and 25.5’ up 30,2-c 1:: App». tun
tllpcrufiuao or‘thomE1oor-!adavuru§tnr*a1no Iihthttu II11nr*
vu-mtlons tan 25.3‘ to 33.2%.

Cfiarod to the earlier observations on chlorinity of
etflumts dtnchurgtd Inn tuctorics, the present value: were
uryhuh. Wh11ou:I.ucs1n1977rnwudtrau50to31oppI.
dur!.ng'|:hnpmuntatudy.1tvnr1od£rom260to3,lo'701.n
Fbhuunry; 75 to 6m990*1nxApr11. 90 to 2,060 1n+Jh1y anfl_§0

ta92D1nAuamt. flauovor,vntIram1¢aco11oc‘hd£1'u1on
domhmtiuuwharaopomtmwedlwernhua. Chlorinlty
nnpdtru125to2.‘7m1nFoln'uary.75'l:o1?51nApr11.
100tola60ppu1nJu1yand50to7ZJppn1nAuszst. mm­
n£tyo£thcaaurocinteratE1oorH.aclavuvar1ed£rom100tu
A60 ppll. mu xspca (19B2)no1:nd chloride values nngmg
1ron12to9.5OOIa/1.

Conn:-ud1aothcp:~ucntr¢m1ts.naq:uIIadoo1.1.dn\vo:'I
£cnm:l1auur1nthoo£t1uentaunn1yaod1n19‘77truImcIno
uuuxltmmthoanotaotouoa. Suqvomodloadvurudtru
lauutuluuotamtrncttltmtatruacntnaofliannttotho
hlfllutvulnnotaéltnqlltnthodlluutootrartyarchniealo.



nuI'1n¢fiIuprountn1uIly.uqorIlodpcrt1¢1uI'flId
tI'u&to1lc0ng/11nApr:l1,1lo.29to6.olo01nJ\:1yand16
1:319-dlmmout. mcpuunnuormsssnc/lu­
obIIrVod1nthIc£11uat|1rmnd1nti.11lI7. lltornqlon
nwuiondonnneomuduaylovvduuprobublydmto
flnc‘h|at1anotorgnn1cpart1c1u. ‘lhovaltnsuflodtran
moeosou/1'mapru.zteo352-e/11nJu1yana5to
1mm:/linmmut. nnsaurccvntortralnfiloorxndawhnd
nuuqcndodlandotlotozzng/1. Aocu'd1ngtotInmv1ron­
Imtn1s1:|'h1snQot't(K@CB.19&2)th¢tota1d1IIo1Vldoo1I.dI
oontmtotthevainertnthehackvattrconisdotintoiéflfl/1,
¢.b.:r1n5nanuoon,£ruava1ueaaah1ghns53.750N¢/ldnrtng
nnnoruuan. numupondadlmdofunnmaunmw
tnthutx-usrmaad£nau3'77eo1.336.06tu:noalyoar. nan
cbovo oburmttans clearly Lnucaud an 11-ngmlar nous-on
otlwplyofauqcndodloadrrcnvarialnfactuiuintaotho
heaving nun through tho cttlluonts. flavour, tho initial
conccntrntion was round undergoing substantial dilution: in
thnrleoivingwuun. I-IolUIIr.'I'.hovIIuucneountu'od1.n
thl tutor xmuaua the addition of pollutants from other
ocuruauunn.
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@334: (tabla: 9 and 10 3).

Aqhtpodn nnhu-mg 20,36,502 are round to In the
nostdo-musty-cup eomt1tuuns96.Ioato:mouunuu.c
county with a noun vnluomot 1.95.155 /-2. ma nun
nae:-ma: abundance In: na1n1y’duo to um: mg umnty
&.|r.I.ngthouanthan'uJn1yto8%hor. uxtnamnununox
1s.£.637 /.3 an an month or Ausnlt. linortcal nllunihnoo
abound cmuanuy low values aux-mg A9:-11 (23/13) and
Doouhor (Io:/-2). souom1var1auan nvoaxodumnmgn
jnunaity of 3.94.387/I2 an-Ina nanoom which in nhwptly
remand to 20.035/-3 in postnanooou oulnmaung 1n 1.553/I2
during pruansom.

hoped: anchoring 41,466/:2 npruwttnc 1.96% in the
uconaamxmntg-ouporhcntnoavsasnaaznxyu-nvaluo
or 5.169/3’. mar um um-ma: nhundnnoo was due to
their ooournnou in lap unborn (22,575/I3 and 17,mlo/1:2)
wring July and August rlqacctiuly. Rut at tho maths
nooxaad was-nuuxy law vnuu man; an: 561-‘ 1::
January ‘be main‘ 1:: uovunur. nan-var, thty can totally
than: an Doeubcr and only 15/-3 were puunt tn Apru on
June. scuaml variation tnuontod the noun my: values or



I13. 1!. mstrlhatton or 101:1 number of lawn
at 9 station: during 1981.
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.15. Inltrlhuttonot group otbauthutI“ 9It:t1anndur1n¢‘.|.3:f ' .
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8.9h_BII2 during monsoon which  315/I2 during
postnonooan. anda1ovvn:I.uoo£93/Izdurtngpnucnnoon.

po1yanuus maturing 20.759 cc-pa-um; only 0.98%
vnatbcthtldahundantgrunpofbnntholwifinlnnnvulucot
1.392/-2. much and August oontrthutod nuns: anunaanou ox
7,762/32 and lube}/:2 roqootivuly capand to thn very low
vaJ.uoo£1Bz/I2 innucubor. Othornanthanhatndnodorato
when mama; hotlun 511/-3 and 2.02:»/-2. nu man man
va1uoot3.07‘|/Izduring flap:-a-anaoon gotuduocdto
1,700/:3 in tho acumen and 1.032/-3 aux-mg tin pootnannoon.

fluttnnhundunoouuuollnsonnnhu-1n¢to,817ocIp:-ulna
an1yo.22sso:hautnoa.w1tnauantn1y-uanu1uoo:asa/-2.
my run 1.335/-2 and Juana-y um 1.732/-3 worn the maths
otahmlunoo. noumunnmtpnuntmmgutamu/-2
oachvorup:-unnt1nJuncandJu1y. Roatotthcnonthnhul
IIodnrnton1uuran51n¢trcn56tolob5/I2. souom1vu-u­
t1ana1nd1cn1:odv¢ry1awvn1uoo131/Izdurtnglenooantmtah
1n¢rInudto77¢0/I2dI.|rI.ngpou%soanand?B0/I21npro­
I333.

Tnnntdnconns nnbu-Ln; 4,073 toning 0.1976 at tho

huaflnntuflsdfithinahmdanmvifihnnmflilyuanmlucot
310/nu’. mun nautical abundance In an to um um»
or 2310/!‘ in August and 16!:/I12 in «Elly.

Imus Apt-11 rcoonlod total chance. node:-ate value: at

333nndlIh5urunoo1goddur1ngttununtl:no£J\mnnnd
I

638 51- 55I~3I3 L403)
safe
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nannlnrnqncttvoly. Butotthonanfiumdlounluu
ranging from 15/.2 to 971-’. Seasonal uranttn uoardnd
nounh1ghvuJ.1no16a6/I21nnonIoonto11cIcdby171/Iain
thopontnannoanandbz/nzinthopanansoan.

suanuncnu nnbcrllu 3.6610 toning 0.11! or bunthoa
mmodéthinullnmdnnuovithananfixlynoenotfili/I2.
Hlwordcnalttu oocu:-rod 11,: Juan: (2.163/:2) may
(1.376/-‘J. mr1nathIIenIoonIonthn(Jum-ootohor)th0r
wcntohllynbamt. ma rutotflumnthavuuuvoro
vory1ounng1n¢ho1avoan1hand55/I2. Ihodanlitrot
A17/uzaarxnguaopaumaoanahonaunuunuuxnuuu
anangonoavso/Izdnsrmcunpo-tnoaaoanunzntncywn
tbh11%ycbounttluri.nz%nonnoau.

luaulhnoous group; consisting of Bchmoden larva.
Fish 1»-ngxenatoaa, szpuncunag cm. were aaauunoa 1:-on
snuon 1 nnburlng 1170 cam-m.n¢ 0.0596;-oooxuaa alnnthly
nIunot106/I2. nutxoruumgnmnorxeazahmaunooox
237and835Il21nJan.uryaMMarchrupoot1vu1yandthn1r
totalabunuxntlnnnnthntroniumtoscptuhcr. that-at
otthouontlnyuldodvu-ylounnbonotbunthoannging
£raI‘lhto‘I2/I2. Suuonnlvnrtatlonllhovodthotrnonn
297/-‘o:mgnaumaaneu1nuupnnomoan:o11a:1una-y
1ouva1uoo:3/-3anaa/n‘auunguunonaounanntn-pout­
nanaoanroqcottvoly.
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othu-aushounneoIpr1um3o£1)docIpodn1.na1ud1n¢
33'3"?’-QC! “fin?-o 9%-0 ‘WC’­
nnIl5)1nuot1u'nn:Ibr.ln:293£onodO.O1%otbcnmoa
haungcnunthlynonnofza/I2. Ratio:-numerical
IHIMGDOOOI13/I2®t1¢Id1lI30Vfl5OPl@‘U0‘M1Ib$I¢l

mr1n¢J\mu,Aupnt,8qtaabur¢ndDuouhor. nutorua
uontnanadon1y1aunun~mnonnng1u::-a-shtohz/-3.
8oaoaau1n1uuIhauudnIoInhl.flIn1\no£5‘|/Izdurtng
thopoabauoon£o11mudby32/nzcharinsttnpruunaoou
annn/uzanannamon.
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§3flg_3g_ (Tables 9 an ‘to la):

Polychutoa won an auunant group at ms Station
with 245651 coqrisins 59.8 ptrcunt or hunmio ram: with
an «wrap or 2.2M/-2. ms nu numerical ahmdnnu or
sw/:2 ucordod an July snag: up to 6.532/-3 an August, thoro­
n£torna1ntun1n¢arnmot1,029to2.990dnr1n¢thorut
otthouanfiu. Soasomlavcngouhouudthoirnnnnhtghor
nl:undanooot2.758/Iztnthlnonsoonuhiohumnnduoodto
2,10h/I2 in thy poutnonnoon and 1.507/I2 in the pruuuoan.

Second in abundance wort cmlnpoda rumba:-ins 15.317

reruns 36.34% with a Ianthly nun 011.397/I2. nanuny
van-nuom indioatqh wry 111$ concentrations or amped:
nnhcrins 9.8610/32 Ln January and 9.254»/-2 Ln mean. In
tho unto: the ynrproanco was noted only nanny, Juno
nndfiovuberandflnttooinnmborsnnginsbotuunihand
139/I2. Seasonal vnruuon oxlubiud a very low oceux-rune:
or}/Izlnthouonoocn, an1ncuuoto1.797/Izmrlngtho
prancnaoananatoconuaonb1yn:.guornoanva1uoot3.32o/-2
during tho posnoluom.

lblluucl ranéod 5rd in abundance with 669 causing
1.61! and ma 0 man nmthly mm at 611:‘. mommy occur­
ranooahovcdthctrtotalabuncotnthlnonthsofllgrohto
Soptanhcr. Thor mac thur wpoal-anon in October in tau­
unborn (70/I2):-on to much mgncr value an novuhor (279/-2).
an sun ahmd.-ant 1n Dunbar (m9/:3). but doounud to
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nua1ouorunhuu1nJnnnry(111/I2). souannuuauona
ngaaunaanmorou-n-antnsnounnonaoanm1mor1a/-2
to209/Izduingthopostnonuoanandtinnootontotnlahannoo
dm-ingtlnpnncnuoan.

Othor uusulunm consisting of decapods, ounces.
amroaanod In-no. unytu-nun. pleat!-ocnunh and tnuot
In-no ushering 33¢: toning 0.8 pea-cunt an am in ahundanoo.
harm; a nathly can of 30/I2. ilanthly varhflon abound
tau:-m¢:nuu-1.a1.h.maanco otaoa/n’1n.tamu-y. nut
for ‘thou, tutti. ahlonm in the month: 91 April. June, octobcr
mnuounur. noatotthonanthnhudnranpotflttoluz/I2.
3Iuan1unnal.nIl.1ontodnh1atnruunva1uoot7A/:2
unpoauunaoaumzenuunmooato ‘I1/Izgnd 19/-3
during the unusual: and pruoluoon aupocttnly.

hoped: nnhu-Ln; 2101 amusing 0.58 pa-can of hunthtc
tnunnhadcnonthlynvnnpoffi/I2. mu1rpnunuoouu­
an only tn an math: or January 061-‘), much (97/13)
and any cash‘).

lI1a0I11nnoounp'o\Ip(81ptmcu11ds,Nuunto¢o,Bch1nodons.
i‘htwornuadF1d11arvaO)l'Ink1ng6th1nabund.anon (224)
1'eundO.55pIremtv1thnIIm1:h1yncanot19/I2. neauny
oeunrrnnoozndzoaudtlnirtoulahunoolnlprllolilslut
and8cptanhcr,am1ovumManoo1-nngingtrmihtoha
dnwmanutotthonunthl. Soaaonllnvurastvimauw
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uncut}?/I2¢Iur1n3mopoctnannoanvuI'Iduoodto19/I2
man/Izaurlngthcprnmnounnladnonnocnnapocttvoly.

Iéaanlduoonngflroloutnpruuntadgrowtntluia
3ht1anh:dan1y1lcon'nhorn ton1.n¢0.3lIpwunti1tha
Imthlynounnlnaotfi/I2. any um «um shunt
trcnhprlltoootolnrandtnboounbur. Thlyvurupuunt
1n1aI:In!nno£1hto70/Izznthcnonthnotlovuhor,
.1anary.uu-uncanny. llonnuunamlulnootza/I2
aarlnapaltlulloantnsroduoudtos/32511118/Izdunnctho
nmnoonnndpruonaoonnapocttvuly.
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Qggs (mm 9 a. 10 e).

Anpmpode nnhenns 57.276 coup:-teed 76.93 percent

or bnflue mma uitll a nanny mean of 56331:’. lhaertty
or a-pupae: were collected an-mg llereh (22.193le2) and
nausea: (25,631/-3). ma: nanny vuuu were noted Ln
up:-11 (362/I3). flay (2.697/:2) and llovuber (7.367!-3) name
my. sepuahe:-anaoctoborcnaaothnveanyupupou. 1n
J\meendAuguetfi:eyverereoenledvet11oUnIibero:1bIn2.
seasonal variations tnluceted highest abundance 0!
10.666/I2tn'1n¢thepoa‘beneoonm1chdec11nodtoe1oU
a.M7/-‘an-Lnguupruuanaoon. hntnaungtnefiupdeo
anus to only 6/.’ mung eauoou.

Pelyaheetee unborn eecoul in semen. sun 12,105
ca-prune 16.4»! zeammg in a nancmymm mm or 1.109/-2.
in ten‘ January, polydxeetee were new 1:: all months 81%

higher denetty men ranged :2-an whole’ to 3.760!-3 tn the
name of A9111, Key, July. hngnet end October. Repreeentetton
aunngtnorutormenonauvuzoutotneoountaorsa/-3
Lnneoa-neor.9q/-"'1nscptamtm-. 165/lztnllerchendflz/I2
mJme. 8eeeene1vernuone1nueenu1ueeehuuedcomen­
use comm (1.716/-3) mung aupueoneoan and 1.267/-3 in
theIueoauu1theehe:|7£e11to2lo1/lzdurtna

Iollnecetlnetlnnlneaoroqenentortlutumeotthe
mum u.-an-mg 3.979 tanned 5.3% um: I: -an or 3571-‘.
Mutiny veruttone nweeled their ‘hotel ebeenee mung June,
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Julyandoctobor. l-arannunhcraworocollochdtnqrtl
(1,160/I2) and liar (1.335/I2). hum aunt: of 170. 379
amhevhaunmuoumthonmthsaxugmgmeuur
annnarannapeouuly. Louva1uoao£1lo-56/Iztnro
rocordod¢h:r1.n¢Jnnnry, saptnhorandnannbqr. than
annual variations uzdloatod low valuu of 55/!’ during
tlunonaoan\m1chUnnn1aodto139/I2Ih:r1.ngtInpout«­
nan:oanandthIntouh1@nJ.uoof1,09lb/nzdnrmgtln
pruonaloon.

otmro:-ustnooanacouuungo:c:meoa.cb1rcnon1¢-- _   Ip.andiap.
rnnkodM:h1nah\mdanoou1thlo31n.nbora:va11ntdO.§8

po:'oontandannannmth1yVa1uco1’39/I2. Otthun
man: or 361/:3 nu px-cunt 1:: October. men 1am­
nnboraot1h-28/n2,vcrcnuandu1-1ngnaytoAuanta1n
vorototallynbaontdnrinathoroatottlnlonflll. su­
aana1uan1num1tynnovoatIu1.rranoecun-oneness/.3
d|u'1ngthcpruaannoon,anu1.nno£83/I2durl.nsfinnon­
Iocnandtotanlnbunaduringposhanuoon.

Inopodsu.nbortn¢390mm:ad5th1nnbundanooupro­
noun; 0.52 patent or bmthos, with a man mutiny count
at 35/32. mommy cuau-uutzan showed their absence in an
acuflnbut£ortIn1rprucnoo1nHarch.Aprl.1nndJu1yv1th
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209. 153 and a respectively. than annual annuity
muoatoa tun ugh popunuon at 121/:3 during pn­
Immonvmehnhnptlydcclmndtofi/I2&.wmgthoum
loan and total nbunoo chitin; the p

ranudnooann. numbering 111 1.0. 19!‘ or hmtmc
(am: an oolloctod only in thcnonmotlhy. miscellan­
oous groups eonunung or unsound; nnatodoa. on Venus
and tan 13:-no unborn; 56 llpnuntod 0.33 or buntluo
tum. Monthly ditlzrthutton recorded their prawns in
April and July min’ such.
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mnmg; (mm 9 In 10 1).

nnnost:-pox-tuntoauponmtotthotmmnoxchu
stuttanuunollnnoannbos-Lng5.89Be®a'u1n¢otb5-.5
use: a -amly nan um: 01 2.69313. flanthly vu-sauna
1nIu.IIor1on.1ah\nn§InnooI'¢voa1odn;nn;t1n.not11,lo26IIztn
nayandannnsnmotth/nzantlmn-t.tnora;1:ottnnnantna
huxngn-nap 01278/I2i%o?.909lI2_. souaau_1uu-ups
mucaua a pragmatic nu tron 5.310/-‘inane; the pn­
Ionco_¢ato1.B91lIzdnr1nsthcnuuoannnd'ho531/I2¢|IIl‘1n¢
thopotlnanaoon.

3ooan:l:I.nah.ndmeovorcaIpMpodsnnbor1n¢19.392
sauna 33.05 pox-out run an nuns! um o: 1.161/:2.
uenm1yunrut1an1nnh-zndnnooznazoaudavu-ynuhpoun
or16,s69/-’1nau-onoupuuato1auva1uoso:1,61o/n’1n
Jam-yannuovo/-’1nApn.1:onauabynm:y1a11:ran
70/I21nIlaytoElI21nJu1yaud1AIu21.nJ’unt,Anguut
anaaunnqu-ntuuuaoumuunstorannanmu. mm
uanomlommtnotaqahtpodaahawodnlovooaux-rumor
56/I2a|r1ng‘l:honanIoonvh1chroaIto§3?/Izchtrinsthn
poI1:unooumfl5.903II2¢Iur1n¢'mopruIonnoon.

Pozyonctunnhu-Ln; 11,6B0°¢lDl‘1I1-an 19.9 pa-ant
v.'lmanunth1yunnommto11,0£II2nnkodflu.rd1nnno­
noel ahullhnao. hair nuzthly varutton tndtcnhd Mu:
va1tnao£1.O99toh,992/o2¢hr;1.n3flarch.Aprl.1,lhy|nd
July. lloI|ol'atova1uuor1hOto636/l2pruvI.11od.InJnnnry.
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Juno, Mont, suptunhnr and November. Very low nun: 56
am ‘Ila/:2 an noted 1n ocean: and flomnbor. saunas:
than canto moved high nuurteal 1no1d& or 1.761/:2
&|r1n¢thopruIonaoan,Ih1ch\mnroduoIdto 1,066/nzdurmg
tnonauoonmuam:-p :anto269/n2‘mu-1n¢tnopoat­
I&0@o

Iaqods nnborinc 501 oqrluna 0.89 pt:-cant an
notud only man; than south. 1... January (1413), July
(M1/I2) and Allsuut (10/I2) .

Omar crustaceans - Docnpodn, llognlapa larvae, Canaan,
Clnranun1d1u'vaa—anhor1n¢16Bton1m0.3§1nnnot1ood
anlyinthrnncnthsatvu-ylovoountaotizs/Iztnluunry,
as/nzmuui-cnum16l-‘map:-n.

moluutmqreunudwuruhnaidncuannnnbu-1.nslo2
ecIIpr1a1.ngot0.0776mnnotodat1ovooLmtso11looach1n
January, April and my.
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figflgj; (hb1u9l: 10 0).

Polymutu nnboflnc 3.616 an the nut dutmt
tunnlgroupotthinntation. m¢y£ormcdh2.89%otbnnfioa
with a annuity aurnp or 319/I2. their uanthly dtstrthutaon
um» a ma abundant at 1.071/:3 an nu-an. 2,099/-3 in
April fidp new-nu venue of 250/-2 in May. nnyvon
totally shunt from Jan: to Soptcnbur, but non pliant in
negligible unborn from October to Juuary. Sensual vnluu
Ihouudflnirmroprounoo at}/Izdurtngaunnounumchrono
was/-zanrmngposuannooauaax-uahoatnnnx1nno:1.1ho/:2
during pramsoon.

second 1nalundnnuInsIo11unuv1th3.377toII1.n¢
60.‘! or bunmtc tam. Ilunthttu distribution rivaled.
than ocean-an only in Hard: (112/:1) and April (3.265/I2).

Anpupoaa mama than with 1.143 to;-am; 13.56 pcrount
ozuatmctaunu. '.mI.trInn'l:h1yaurapah<and90/I2. nam­
w1ood1Jtr1l:It1mrIvu1odh1ghpq>u1at1onof736/Izinllarah
and139/I21nApr11nnd‘mn1rtota1ahncneo1.n1:honuIthot
@0873: 317: ~7\|1YoN4l-|l'§I"330P“Ch91‘- 3-°'9¢l|3tl|'|fll-1“
1’ru1lotoh2w¢roobsorn¢dur.l.ngthomonthso£Jun0,0oto­
bu-.nowanu-ananoounu-. nmanaanu1vn:-:.at1on1na1­
cnud1Iry1areountI(9lIz)mr1.n;thonouoon.Im1chuu
ntndtomlozwrtngthoposhonnocannehangnpcukot
81/I’ann.ngtnop:-cucnuoan.
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omr c:-untaoann(coauut1n; or Docnpodn. znuct 1:1-no,
°hlrnaI1d1crn¢.mmmIp..mi.I1lnm1I-L
@3133 up.) tonflnr eanotttuud a papuluttqn dainty of
83:on1n¢3.l@Ianaunkod8tn1nuum4ancov1thuuan
unthly count of 40/53. llaaoroty or that Q1‘. account!
in Jmnry (131/-3). Hatch cash’) and April. (91/-’). my
lavpcpuhttmommuorflhha/lzuunoburvdtronlhy
whlyuflflavuhruflnooubr. htAuguat,Sq>1:nnbcrnnd
Oetohordidnntrooorduayotthn. Scnaonnlavu-nan
neordodvua-y1ovcauntIot9/Izchrtngthcnauouatollouupd
B779/I21nthepo¢'uIonaoauandnh1¢houunto.tehln2dur1ngflIC o
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.. .. 3.3 8. 3.3 on .. .. Ea humans»

a .3. m .3. a an a. 62I slag I A! I

3.538. .56 name oflflfinumm- ...uo&n....<-  58:

ll 4! Huh! “UNI! IIICI 11%| 41

.n aouvnam an 33.39 auounonuuoa and 335: .§oonau.l.ua 15«B308 3 P33: :53. 155 3593 no 226.3 «gun?

no 338533 uuuoouon 93 a«l\.o5 ooaucfifiu «sequel! .3 9 .. wanna
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ojs (131510: 9 A 10 1).

Polychmtoa nnhortng 13.5% In: the lost ¢&nnt
¢roup£otu1nl385.J§othonth1ctuno.w1thanoufl:1yavu'np
count at 997/I2. Distribution on an anomaly bun nvonlod
a mu papunuon of 3.44:7/-3 in man. 1.0!»:/n’ in spun
and 5.171/-3 an August. liodorau wanna or 306II2 and
278II2vunnoud1nHoyandJu1yuspoot1vI1y, Iuunuluno
and SQtonhu'reeor¢odJ.oIv¢1I.uIo:1lo/n2uIl83/I2:Iu­
poofluly. may won totally absent from October to Jamar].
souomlounpdaovodnoroorlounanooonmtorhsaa/bl,
1.11.:/-2 mo 1.052/-3 on:-mg pm-cocoon. nonooou and porn­
nonooon rupoottvoly.

80eonIl1.nchIIflanooUu'ono11u0eolInb¢r1ns1959
eouyrloing 12.3Pév1thononth1ynoan count or 1&/I2. Bonfi­
vuo distrxhuuon noordod our total abunoo mun; January,
Ju1y.Scptunborond0utobor.1ouooouxra1ooo£1htob2/I2
hI1..ll3oIm&Iotlhrch,l‘|oyandlbo¢borundh.1flIdau1tyo£
ans. 66101241015/l21nAuout.Apr11ondJunIroQoot1vI1y.
8ouonn1ovonau1nIl1ootodh15hpruonnooI:n1232lI2ondIon­
Ioollll-(250/lr2)ahun:Ianoocq:orIdtotho1ovva1uco£19/I2
mnngthopoohonnoon.

Amlnpodoronk1n53:d1nnnu‘:I.oo1nb:mdnnoolaudon1y
1&Qoc1nInotorn1n3‘I.15%. naoyvoropruontazlytnb
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scams 1... am: cam’). my each‘). must (A2/-*2
andbooulhcrflfllnz). coupe:-aatothnnansoan (90/B2)1nd
thopostnonaoan (9/I2) fiaoprncnuoonahauodnunnoumt
033/-20

'hnn1dnounnunnhu'1n¢m1y1bcanIt1.t:It1.n¢0.09%
othumoavonpnuntonlyinlpz-11.

31:11::-1y uopoda igloo nmbu-Ln; only 14 constituted

0.09 parent of bcnthou an noomad in Augunt only.

Othorcmshounlflnldonttnodaustnonnnluno,
mums:-p..mmn-punnu-p.) numb»-1ns167
to:-and 1.05 peanut at buatmc tuna. ncnthly dtstrihutzlaa
v|1nunvun1odh1Qz1no1dmooot111lI21nDoanIhornIl
vuy1auoamuo:1h]u‘mJumry.Jum.Ju1yannsqtnnur.
Mnotflnmonthnmmhhllydovoidotabonnamh
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gonads: .28 aufio :3 -38.: ufiogom -35%! ..ufl.:ruo..n.-rauo -58:

6 aouaaaa an nvouuoa 39:32» can 535: uaooallsn and931309 3  uauuqd I38 35:3 no 3.8.3 vnluowuac

u.oooQu.rn3oo

9833- .u.<.o5 83.1.3. «-3.31... .u 2 .. 128..



-312}:­

mgzs (mm; 9 a 10 3).

Polycheetaee were the most ehundant umber!-Is 2,2lo,wD

mounting to 99.6% at hmthoe end showing a umthly neen
velne or 20.555/I2. mu: distribution on a naaflny hue
recorded mar total absence may and la! nuneriwl count
of 56/-3 in June. Almost all the polyclnetee 01.90.66?/-2) were
pmeeent 1:: September. A mm count of 15.169/I2 we noted in
July. Reeto£thenmtheahaIneda1aIrangeoteatmto£657
to 94461:’. snuonan. nan count: indicated their pmfound
abundance aux-mg the Icneoon a3.h7a/-3 cmpered to Lee mes.­

unncoo:2.375/ezmtmpoauonmanasaalezdurmguu
pumneoan.

Second in ahmdanoe were anphxpods nnberlns 527/52

cusp:-um; 0.2895 am: an nu:-nan monthly value or 57/-2.
monthly distribution revealed their presence in only 5 months,
Jamery. Ha:-eh. April, Auguet and September in man. counts
oxaetosos/-2. sum1usncamumomaanonor1nu
unuan distrlhatlcn at 65/67/13 1:: both the pruunaoan end
ea-1% periods whereas the poemaneoon recorded lav dmetty
(32/-‘J.

Holluece naked thifll in abundance flibflrlng 1130 G%l'1­
eiau 0.06%. they were recorded in only three months, Fletch,
Ayrtlendflay. aux-mg tnopnnonmautnhz. sham: 14/-3
I'IIp0¢t1VO1¥.
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one: crustnoonns consisting of inuct larvae,
Qurunonm larva. _  q.. mag up. rankcd
lath in abundance vim ab gamma cow:-inn; 0.65 of
hmthos. Thur prolmcc as recorded in all the uncut.
hut was restricted to the tar different months, at April
(42/I2). My (‘I46/I2). Auaunt (15/I2) and Ducuhcr (10/I2).
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2 naxaz 3 ma oz a naxéz 3 n..\.oa

. nag «.3332 I

-condo: .85.. «$3638 -83:94 Bass 3% .58:

iIII I I

4. coqaaam an cuouuom aoonaofluoa van 3353 Ioauoaanlrun

.alhOfi'OOfi¢vhhIa.flCfiflcd.H€Iflu_5.%0du38a.u.ol93hI

vafluouuqo no 39-3390 ouaonooaoa and Saaufilu «council .u ow .. CH3

I I .IIII.
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"—'°B"1' 1° 5%

3:1: station alhmtcd near me otnumt diochra
po1nta:I.ntha1.ndustr3.n1oenp1oxns%ttr1udby1aw
pquhttonnndcountsothunmictam. Aamchntohlt
nnhorotilflfiwoetnuncworomoumttrcd. Monathuo
pdydnuua zunhurina 957 oomrulng 67.b% mm a nmthly
uanotas/nzunmaansmatp-mp. nanunyunattan
muuatnozrmnna-(653!-2)au:-1.ngrsamn:o11ouua»y1ov
wants at 93/32 in up:-11  an/-3 in my and supunbar.
Va-y1o\Ieauntaa£1lI/I2v¢nno'hod1nthnmnthsotJu1y
cndoctobor. muuumahunuawmguuunonntm
in notuvcrwy. Hun uuaml aunts tnflicatud that: deal.­
nmoc(276/l2)¢Ilr1n8mopluonI°0fl.Inahuuptta111_p
22/Izaaungflnncnnoonnndthoirtatnlabunudurlngtho
pouuonsoon.

llonuacs unto:-tug no camrntng $.69‘  an
in abundance were pt-aunt only during April (360/I2) and
my we/-3).

nnenlyotboruamwpnuntmfln smuanwu
msrenenxauuttcaunawhzchnrueonuidcruduandientars
otpollution. Inallzflorthlnwui eolloctoddnrlng
JIIIIII7.
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n R R n.« n 9.3 8 3w .5 mdflnom
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.. o.8.. an .. .. an Pain»

3 n..\.oz .. ._<.oz u n.<.oz

I-if 3.389 no :58:.....n...._...m.... .... .18 1 .3353. ., mas... 3.. -_ ­

.0 goavuam as nvounoa aoonuoflwuon can 833: .aoon¢aI.3

8u..8Io83ba3£.m5.SuE3u35§»«o-98.6

vnunouuuu no 005.5600 oauunooaoa I naouhuli .n 2. .. onacu.
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.§3flm..23. (3510 ‘° 1)­

nonthto tum at am station oonuntod or only three
groups 11;. Polyohutu, cmouooono and lollnoolo

rongyohmzu u-has-an; mm ea-px-um; or 06.3% mm
a Imthly unwrap or 1.018/I2 found the dominant now. ant
tornpcnkvaluc 012,968/I2 Lnnayanonoou-nu vanes as
1.961/-3 in Soptouhor and 1.557/-3 an October. not at tho
maths had a low runs: or 320/I2 to 890/32. souonol ovongu
mnauo fixonooon and monsoon counts or 1.389 and 1.110/I2
v1thatu11to591/Ilzchnrtngtlnpoahonloon.

Second in ahundnnoc no other Cluataalana consisting of

insect lu-no, Immonttnod oaustaonnn larva. mo 1)..
Gnrmo-141-rv-c.mnmvp-. «ruminan­
Hay fly larne, ,‘ g op.. Inter hootlo, ‘ 0..
mo gag up.. an total popunuau at 1.535 coup:-zung ea:
12.1m with a nun monthly count or 11.31;’. not for a peak
am a: 501/:3 in October, nodonto vnluu at 265/-3 In flay
anoaoh/u‘1nJu1y. as-toztmaontnsahanoapopulatuu
nngoot28to70lIz. Soauonnlavuuautllllaotodnltnoot
70and121/I2&Ar1ngthopraonooonmdthononsoonandoo11¢t
tncrouo to 163/:2 in the posononooan.

1110 10:31: rqaruontod fauna of this station. the nolluaco
nnhor.I.ns196¢oQr1ood9(1.§% othoamoao. mtror their
nblmoo in tho loath: of July.  October and Nomnhor.
their ropruontntton In low ranging from 15 to 56/32.
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no.n 8 na.~ 8 :3R.» .3 239 2. :3

8.« e. no...» Rm an bind.

a n..\..o.. .. mafia:
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.m 3.33» an 33..& aooaaoflwnoa was scanned Eoonuoauha

us: 93308 B. banal. 93.5.6 «Sin casual no cash»

aecuowudv no ooaoahqfioo aauanoauoa one ooaauasno «anvil! 2. ow .. manna



302:2-9 7

mm 113 Lndiatu disuihuuon or dsttcnnt queen:
orbmmscoraaninalhovxngtoulnnborotupoeaun. tru­

tuntly Gmartdae were identtttod. Rant of tho Illphipods
mama ta tho family cupruuau. nvmtnougn 5;. mg

were prnmt thrwfit the yur only tho
to:-nor annex-mg 13,00,777 dmmaua by «mt:-lhuttm 38.42::
or an mmm mum. A mxum number at 16,56,317/I2 was
concern 1:: Auazat and tho mm: counts or 1:»/:3 were acted
in April and Docambor. Scasoml man distribution abound n
pcakoaeumlna ot3.5h.3'72/uzan-ins thcnennoonuhtchdu
¢11.nodto9.209/nzaarmgthtpoatnonloonandtonvcrylol
count of has/-3 an-mg an prcnonnoon. 3. .‘I"%  |  .
mg 1.35.625 eonstihatod 9.11% mung a mama or 1.69.955/:2
1n mast and auumm or min‘ during Am-11 and Deanna:-.
ma spoon: with a peak nhmtlaneo or 35.306/-2 alarm; the
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nonnoon uddonlydoennod to 2.2£/I2 inpostnanooonnnd
3 very low count o1'79h/I2 during thcpruamoan.

9. gun}, with 42,200 apccmns pruont in 7 months

and Q. fig; vim 7.1103 mocincns in 6 months rorllfit 2.07
and 0.35 parent nqoctivuly. Inn taund in an tbs muons.
nan nuinln unborn were 21.739/I2 in Augunt and 5.777/I2
in Novunbor respectively and had low rcapeauvo donsttun or

2091-‘ an Jam-ry amen/-2 mm. 2. mun:-nouns
132/:2 aux-mg tho prolonaoon moruuod to 4,512/:3 mung
nauaoon ruaahtns a ma: urine of 6.296/I2 during the post­
namon. Q. ‘mgmum a 1oupopu1auanaanu.ty or 11.01:‘
and 155/-7‘ during the praamoon and the monsoon roqocttvuly
nccbedthoh15hva1\no1'1.986/Ilzdurtngthcpothanoono

5. $33 nnbortna 1.056 (0.05%) was prcunt dun-1:15
2 months mly with 222/:3 1:: July and 331»/-2 m Hovuhor.

5,. fimg nnbcrtna 70 comprising 0.00376 was pruont only
an July with 56/:3 and mgut with 15/33. cap:-ands unbor­
tna ‘I12 and 0.005 poromt of nmhlpods were rooordod an-mg
January and thy.

at an :5 Q0610: or polychnchs idmtinod lutod in
Table 11 1 not an angle Qantas was pt-cunt thrmghovut the
roar.

.0 thcnostahmdantupootosnubouns
3.027vunotod1na11ncnthnoxoupt1n0oouhor,v1thnInnun
01751/I21nJunoandaI1.n1nno£1b/l21nJannryo.Mflovnbor.
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‘)  % mag“ numbering 5.37 III pruont during
8nanthsv1‘lhanax1nnot3,1h8/Iztnmsautnndanintnn
or «I-3 1:: July and octohor.  ¢  mmmgm
nub»-mg 2,239 and zggggggnnh-nag 1,725 ocaurrod in
‘Inmthi onehvithuatinnncamu ot543/Izlnscptnhor
and basin‘ in Human x-upcet:.va1y. Lowest counts at 1. 3333
gym (14/aflnnnoudznnuyanancouhorand auto:
1. £3 Ln flay (‘lb/I2).  }. -' &   £33 unbor­
1n;haosmnou«amr1n¢6nonunv1tnamx1nno:161/I’
in Hard: am a unmun at «I-2 1:: Apz-11. j    ,
H§i EBLE .3333 In‘ %& $3 “$509198 559.
167. and 209 roqocuvoly wire collects! during 5 month: nub.
may recorded count: of 337/? in march. 111/-3 Ln tuna and
as/:2 Ln supumhcr rnpocuvoxy. All the three about! their
Itninn counts or win’. in nounbor. _q;mgm;,g3.
gnmgggggmg and 3 ~..:, -. ;  '1  ‘gm nabs:-Ln;
364/:2. M7/-3 and 535/-3 rupoauvuy were pnunt only tour
months Inch. ‘;—|€1:¥--Si.’  %~-.-4-  _ gag rnpnunud by 15,563

am‘@g;m[av1th% 376nm noudaurlns Bnontha nah.

Paar mocha Incl.) flan fig, _.
P_-r1-nor-._..1- w..«__.;v11I_V;-;..-. and 22% mm: II-b-fins 125.
‘I26. 70 and 111 nmocttiily van observed during 2 month: each.
Root of the polyehnoto spoons namely, @Qu ,

*    193% I9». £111: £13: £11 In
sum ~ élflnk Ind BEL 0- VII"­

Klr cg’ *  '

*-J1‘. ‘.--,i-.
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rocudodonlyonuuuchdurtngthcportndotatndy. Buttor
mm *2 “rs » ‘WI 111- §£.1u.Ihau1tn7'rB. Ind
$;&ap.u1t-hm. a11_othoraahovod1oIIeItoa\mt: or
11¢/:2 ouch.‘ at tho 25 update: muons]. variation studios
unalodpnnczuotnimotthudnnngallflnflntnunnqns.
Stnthopu-andpost-Ionaoonandominthoptulonaoanmd
nannoaacnotntlnnuloonandpuhuuoun. llutotthufl
qne1uuuuobaorvud1n,omuunnuchnun1ylo1npn­
_§ noou.3mmonunnannmb1nttnpuabonuan. mm
17q>co1uIurorcoomdoddur1n¢thopnnanaoon.15i.ntho
nmnomandflmthnposhmnan.

llullufltumncumrlaodotnnnpootcootbtnlna

fl$W&Iflfl $Ml$Lmu$nE%fli-namnzunm-n:;,o-uopunmmfianam
“'“”“~‘1°¢ 8“*"°P°‘- 5- .%E  3:53“ ‘ll
noauIod1nt1vuncnthIw1thnnIxuIII¢lnnntyot1g7$/lain
JnnnrymdnI1.nlnnot1b/Izinflnrch. Suuauldutrillattan
1nd.tcatIdah15h&un1tyot999/Ilaintlnpruonloonand
625/Iztnthnpothnmnoonundnbamootnthllallloan.

£o,EfllhO1‘lI3279$lp1'II$‘l:1nI1x§filI1fi
anun-anutyotvo/uzmootobaranaanmaunottb/-3
tnannry. bnlmdlhy. nntraanmfildunuttoavun
ks/-1. 1lt/I2nm23/II2dur1.a¢px'umIoan.IIaunoonar:dpost­
-anuoonaupocuvazy.
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%,mfl,];g1o\md1.nm1ythrccncnthauurc:Ipn­
unudby56mo¢.tnnnsIhandamnx1nno£28II21nHarchunI
aunanmotia/nzmamnananuoubu-.

ggqnatu I:InhcrI.n¢3B9IIu'oobotrvId1nlII:-ch
(222/.3).n¢omu.:-m7/-3).

5. % mnhorlns 11>/I2 ooaun-ad  in July.
ggggnuuumnsunnwmuawmguo-mm:

on-Iny(1s3/-‘) mdlovonhor (222/-3). nnunsdqnutua
gnu-qzodnnburtnsfifiuunoouodanlytnsqunbor.

Iaupodsvc:IrQnsmtodby"hwoqoe1.uuuu1yi;3n
,ggm,;gand5g@@q>.. thu£unorn.nbnr1nglo1,alo3uu-c
oonoouaznenontna. Aux:-no:22.57h/pzuuanotxc-nan
Ju1yandnI1n1nno.f1lo/I21.nApr11,Junoand0ouInr. thc
1-mu mum-mg 153 omuecua only 1nHay(1ltlI2)cnIl Snpthbor
ma/-2).

ranudcooans npruuntnd by Q33; mag; and
“g ;u J'.¢‘_'.,.*__‘.,‘.:.."."  g A. *;'_~‘ \  2' A EDKFLEE  CI
eonccenamrxnganonuznthcuaunun-nu:-m.n¢%2.z1o/-3
tnhagmtnndlltntllnfl/Izmlnnary. A.%mg._2zz
1nnnhcrvonprucnt1n7Imth3nhow:Ln3tho1rnx1nno£
E/l2£nJannryandsqtuhorandn1.n1nmo£1h/Izawing
ouobortonoo-nu-.
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l'1ah1urnonnhor1na70vonrocordcdaar.ln¢lounths,
vithalnxtnmotm/I21nl1ayandn1n1nzn1h/Izinhnaaxv.

3du.nnduI_nrvunnhur1n¢167n1aonroncordod1n
tcurIonfiuv1thanu:I.nno£B3/Iztnaannrynndntntnnot
1&1-zinuurchandnoaubor.

llcutodouv1thchuhuhmdnnona£751von1and1n3
nanthson1yv1th723lI2:|nHurchund1bIu2nd:1.nllnyu:lTo

s1pnma:11.dsunhrln¢?96nu£ruhnIaIfluo£Jnnnry
(Mo/I2) and lhrch (56/I2).

Otlaorcnuotuooanacanpz-zlaodofdooqodafigq...
A&.§Ip..h].‘na:p.annmuot1-z-vac. Ottoudooupodu
unhunuisvhunuausrpukm-nncoo:125/-zxnnuvunnur
andtholounatfla/I21nJmni'y.lIayandSIp'bunh¢r. mung.
nnborLns56\nunot1eId&n-lulu-eh(52/I2)Ind0c'hohor
(18/:2). 1~loQca1.nInao£m3_§q>.voreoc11ccud1nlIwn­
I:or,mqcdnnnso£1nuot1nrvnoam Q.vo:'oucn
¢|3'1flB®1'11Ifi5-W-|1!!'0lP0°‘u"01Y.
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: (T1131: 11 b).

fltmtnuxupocdnuotpolychutnsuurntdanttttodtran
tlmlastttiono mmumh3wmamou
prtnunt 1n310umthco£t!nyurand@@
and%gQ.&a1-inghuonthauch.

Aaon¢thorut12moe1u2.7nnd3w¢:nmunt1£1Id
tnou3.2and1nonth%t1vI1y.

f I ' F ‘V I V *3 ' ’ ' ‘J f ' I '‘  I ‘ J: C   ..'.,_ ;LALk.t*1‘ 4.... - - '..i«A,

souaml aintrxhatian tame: abound pt-«Inca of 5 Quote:

gn thrauahmt thc observation period. Four mucus nuolymm-p..wmna.usmmm.
andfi§_%g3,wIrocacnmtu'od&u1ngthopruou:oan
andpoumonnoon months. $_1,,%&33_and

£Iu&u&$I=fifi1@%Wfl°°11Nhdmr1u
pn- and post-nmnoan porloda.  %   $13 gggn
nnd §§_wIrIava11ab1o&Ir1ng'l:lnpx'uonnompor1od
@133 @110 ‘  '.:_-.**:
transom period.

~1;;-...! "Ht
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Pupulauon dmlity indicated Q. gym; um 15.901
unborn u the neat ahmdnnt mucus thorns 5. flflg with
ihapoolnmnuuntmandtohothulunt. Rutatthoff
qvoctoallllnvulddontttzyvnl-1nt1on:tran281:o3.&60.

§._;‘£@[ nlnhorlns 15.901 bolus prount in :11 Ilmthl
mcpttnhps-L1hIfln1rnoanpoakooourr¢:ouo£2o355/I2
dnr1.nathomnooanuh1¢hmsndmodto96B/Izdurtngthu
postncluoon and $071!: an-tn; pnnolxnoon. lionthly distu­
hrt1aIIboIudflu1.rpcnkvI1ucer_6.O15/Izinauaaltuzdthn
lowest of 125/I2 in lay.

£. 0mmm¢pnmtmwam
:hondrumeodnnor1oa1nh.xndnnooo£3.h60. mnlndanun
unnoxeao/nzauungunpoatnauaoannsumooauozaa/-2
mrtnatlunonnounanda/Izmringtlnpunonaoon. ltanflny
vu'ht1anIhoIndnh1¢vn1uoo:778/Iztnflovunbcrnndlw
vnluootlsz/uzinsaptcnhcr.

gggggampnuntmrmgtoammsumuutnor
shsqooanomnnatnurpoakozsvsln‘ tnllnynniltholovont
mum or 141-‘ m Sqtuhor. Sounnnl dutrthatton induntu
azaduuwotssi-‘mmonuaomuacnp-umlyzmwuua
cove/nzmx-anguupouuannoonto11ovoaby1haap%’
durtngthnpvuonnoan.

£.gg%_proan:tdv.nx-inganunflzannhox-Ln; 1,532
h:d'mI1rpukoocurrmeoo.f999/Iztnaprtluadlanatoamt
otflllzmluvuhr. souam1¢1ut:-unmonuvunxoatnuxr
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h15hoamto£356/I2dur1ngthop1'nmloonv1thauddan
£a11to.’o3/II2mr1nsthunonaoanu:d65/Izintlupoatnnnuoon.

£.§|I.|flDhOI‘1l|53B9IInIP1'Il'3.“’-¢||‘1|38°l|115IoIIthO.
Apuknnnoxmzl-’us1nuavumoranau:p1amsto:1A/-3
an sapuum-. scuoan dam-uuuon aha-nu the lowest pro­
uonIouEu1oountot9/IzbcLn¢n1ndto25/Izduringloluoan
andaIu¢dmIpurtto78/lzduringthcpostlanaoon.

m&m8mnmmd§. wh«dmb
nantnnanx1-no:1J9/-’ho1ongoa%tonuyanatnon:.nm­
0115/nztnbooonhor. Bcuaomlurutiansshondthur
tota1abuneo1nnonnoon.1a-occurrcnoaor19/-aduungun
putnaiaaoonandfi/Izmringtmpxwnanaoan.

Aeota1o:1aoqm1mnno:&unp. worceolloctod
aunnganantnswztnapouxotvo/n’m:ou1ana1awu1m
o:1b/n’1n.nmmanoocnbor. 19/Izlpoolnmlvcneonnotod
auungunpostnanuoonanaaa/-’mr1nganprunamoannna
tlntrnbunoudurtngmnooonuunotod.

112 Qcclnonn org. figures‘ collectod in wt 3
months at May (11./:2). Novubor (ha/32) and Doeoahcr (56/nu‘).

3l.n.1.1|.ar1yg.i$u1aownspr¢amt1nt!n'oonontha
orn-y(s~a/-’).nm-cncza/-">.nanowmr<za/-3)::-inane
atotnlotloobqoolnnna. Follovlnguovunqooioswutlpno
nmtdurtnsonlyznmthncnch. nzoyuu%ggq. in
Hard: (681/-2) andflay (14/32). 5. _@;,m1nmuu (‘vain’)
and January (28/33). 2. £33 us sapunher (195/-3)
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nndootobor (7G/-2).Q.u,n1nJnmnrr(56/h’)nnd1nfiar
chain’). 5. mm: in «mm (1951:?) and am» <4-2/-*2.
nggmmmamm (8/I2)andDoounba' (11:/-F)aaa
2m.%nn&|1n January (83/13) and mum (70/I2)‘-»

mnomoctoacollcctodonlyanuanrtngflnatnlypcrld
an-§_.3mm(14/u’)mnarcn.g.£g(aa/-2)mnan-on
snag. 33%; 061-’) aanoonhor.

Flu Qou1oao£GImr1daomnu1y.%m$%.

and mun mama nun tdnntttiod tram this station.
2. jflgnnnborlns 5.553 In round Quins lruonthn cm: 1
pc:kdlu1tyatlt,B5'0/I21a!4archcndtho1o\tutot1lo/Iztn
Hay. 1h1nQoo3.um1nh£oucd%36.1996o£qh:|podpapu­
lsttamvutludutnantanl. .1‘!n1rauuonI).d1au'.I.iut1w
1nd1onhdaqmrtto1,616/Izduringthupruauoontrunn
IIIafl231lI2durm5thnpeatnonnomandtoto1ahnnoo¢arl.n¢
$33

3. gngggnnnben-La; 10,184‘! conattuattna 2'I.R parent
otucnuphapodsnnalaopuauntduringhnonflnvithnpoak
v|1noo£3.9D/Iztnlannryandthnlolnstoamtolfi/U2
lnllovubcr. huqouunbnontdm-tngthcluuounuppound
mu¢n¢muu.uo:1.33b/-3munpoauun:oanun1anauruua
$060/Iainthnpruuuom.
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5-mum-nan-nmmmwmwafi-W
and 0.82 I rupoeuvcly Von prcunt only during 3 month:
each. our tin tota15.227£-fiilflflt-1-f10¢ 5.1!»:/-2
uur01nJannry.?0/I2truflu'wand1lo/Iztnltnn. sun­
1ar1yo:thu1a53.mIms6uehh1onndto:uunn-yuan
llnrchnnnthnrutflstolluy.

.§.mmggunhu-.I.nc19Sconst1mt1n¢cn1)r‘|.27§
otnqhipodsvuohcu-vod1nnn1~ah(167/I2)a::I1nHnyand%
Jammy (‘M/I3) ouch.

anus bolmzing to Caprlllilho eumtuntnd mly 0.27
percent. may ahead um: pa-ounce only one: (Ila:-dz, 52/I2).

Anoncth--ph19°4I.9-Enlnllllnfifi-flIm.'fl'0
eollochddun-ingthopu-andpo:t—nanoonpa'1odu.In¢I'cu
§. In.npnucnt¢Ar1n;c1J.tIntln'oopa'1oI|a.
9-.§E.v§-Elfllflfllficflflllifiliiflifflflflfiiflfla
thopnnuuom. Allthoéoociuaonpruuntmnnafis
pl!-on-oon.vh-nuonlyi-.m#0I1=III¢-61¢-pnamu
tonunooannlno. AJ.1tho6apoo1oaumupt%flm.wnn
nlaomttoodduringposhcnuoon.

uollnseantumuuaortodouttnubqouuorhaulvu
nnd2qnc.I.uotgut.1-qaodsi. ot'l:houonovuproamtdur1n5
3Ia:t:n,tuodur1.n¢2aanthnauoh&roo1nocnuanthuoh.
Astra:-éggthnothnunronotodaaringfln
poahunoou.
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Lu;gn3gnn%g numbering 33': eonsttmtlns 59.93 S
at tin nollunca were can in that months 1.0. J; (‘I11/I2),
flovubur ($913) and  tn Dunbar.

fig;  ~   numbering at and tennis 12.5 I at
nollnnol. nu conooua in Rancher (70/:2) and number (14153)

52upoetnuuo:g.i‘vo:'Ioo11ooud1n0otohur
Imuhto:-nod6.27pInnto£tI1ono11unu.

whnongmmnmugnopnauntannoounboz-. the
other putrmod (lln1dcnt:l.£1od)\lIn mud in sqtnhor (8/:3)
ananaunbar (fie/:2). nnyoonntnnt-a 1o.h6poreuntotno11uac
ii‘mg;gflgnnbu'1.nglu2toIInod1?.lopuucnto£'tbn
uopodnvllnnx-uu%uggqIhox-1ng199:ornnd82.6pu-aunt.
Wh1lD‘flDfOl‘Q1"UlIlIOt1OIdd\ll'1n5.JIII|ll'7(‘3/Iz)fiD utm­
was coucuua in thn math: otnu-an (197/H2). Janna (15/:2).
mamtaa/-1).

an-ma-an-mama-anumsmnmm-ndman
|n. A.,g]@gfl,nnbor1n5112tomJ.n5w3iotttn
unnitlaeunamspnuntdurungbnunflnvithamnnnnnbor
otse/n3mJanaryandan1n1nmo:1¢/uzznmnn. pg­
§vh1ehoanst1mudm%o£t1aotannLdaoonnnooua1-rodenly
aur1n¢anauuuu1ua1bupoo1n-as/-’uan(Janu-yanuhy).

Anon; flan Itnoraumo nnnolydoonpods, Ounces. ahtnmuid.
hrvu. #1; q>..  ~  A  9. and must larva.
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canupttluttrntaunllvoroconootodauntoneo. fifimu
up. nnhnrlng 1:», intact mm 14» um '   up. 194­
va'uobtn1ncd1nJcnnryan1y.ulurou1bnpoc1nuuo.tOuInou
llfl$QO¢1I@lof § Q.Ufl'Ol'l¢Ol'dOd1nHI1'¢h
andacptuhrruqocuvnly. ortho7OIpIcumsotducupod
eolloctodlozunninnoounborandflinflavnnhcr.

1hl1nh1n_ruovu-opnunttnolltohor, .1u1y(1b)ana
uncover (a) dune the flat an unborn (he).

l%nn‘hodunnhor1m56wu'ono1:1ood1nNarch(2B),Junt
(1h),m.1u1y (15). S%1dnnnbar1.n¢70uonuen1.n
Janna-y (15/u‘); my won‘) and A2/-2 in Novcubor. lahtnodcn
nub»-1n5h2vcroobIu'vod1n!hrm.Ju1yan:lDoo¢hor1n
oqnlnnborl.
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§nS.Im.:t (M10 11 6)­

Faur lpceica or Gumarids nuuly %}Q   ;:.-;_:,%-;..
filial: mum %% um: and E113
gx@3andoani1_fl§,Ip. were oncounterodinthia
station. or that 2. mug mnbu-ins 25.558 and toning
£04.62 parent at the nnphipods had a maximum number of 19,553]:

munrchnnaaunmn at A2/-2 Lanny. Itaprunncouu
nottcud in 6 months only. ms Ipociu not uoonlod during the
IOIIIOOII indieaud an tnoroau in population Iran a poabonaoon
value or 1, /-2 to 5.573/I2 during thu pruonaoon.

,g.gmggbou:gpnuunt1n6nontn:naaao¢mto:
10.508 (13.5%). mar mum at «.3091? was noun 1::
uovubor am: the lowest aanuty of 1:./.3 1n Apru and in June.
Ingmr count: or 2,567/:2 ms-mg the postnonaoon docnnod
suddenly to 937/n2 during tho pro-monsoon and 3/32 in the
Iflllflfio

9. mm nnborms 19.877 to:-mm; 33.7% or anpmpou.
was present 1:: 5 months and had a nxuun at 1a,13a/.3 1;
Dooonhorandaumnnofih/nzlnnamut.

mu use mdzcuud a mgmr mm: or 9.931/-2 mm;
the poauamoon an abnmt tail to 590/I2 during tho pn­
nonsoon and to 3/I2 1n the nonaoon.

iholoth spoc1ul_4,.az%_o_gnnbcr1na320ocmrnd1n
only in the months or Apx-11 (42/33) and lhroh (273/:2).
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fiufiyfim. numbering 1,0151nspruun1:1.nhnogIthu. wit!
apoakor667/Iztnboeunhcrandalovvaluootallzlntngult.
muulnotollmndthonauuuamlpattcmuflunhoulo
IpCu1uv1thnh1¢hpoatImIoonooImtof122/lztiduoodto
107/natnthopnnonuocnands/nzzntlamnaoon.

Polyohutu command at 10 Qantas. 0: than one Q0010:
oachuupnuntdur1ng 10. 8, 5and3nou1:hs;1unu2 Quin
onchocau-rod1n7and2nonflu. lvoqacctcsvcrc eollootod
CID Ifim Cflflho

01 that Olsht @0610 manly l.l ammun­

fi1mn%aananfifinl.na2IJnI-rv pr--ntmrtnc the
pruounoan. Momoonpo:-loan km! the ttrstéqoctuand
§3QVMRas thoponuonooon recorded the tint
5QO¢108alfl$Q.

Ftvi @0010: ware noticed during all the throo annual.
souonnlvnriattans lndtaatodthopruonoo otomqouoa
dur1.nsthcp1monaoanu:dt1anannoon.2q>oo1csdur1.n¢thI
prInonnoonandononpoo1oa¢achdur1ngtln»nonuooncndtho
pontnanuoan.

n.ng unbor1nglv.296\Iu1puucnt1.n10Iantha
\t1‘mapuko£2.266/Ilzinlprllandlovdunattyofflo/Iain
October. fiouaonll nruuona Lmseaua n p-emu nmouon
£ru815/Izdm-1ng;th¢pnnonnoonto3o6/Izdurlnzflnncuoon
and79/Izflurlngthoponhonsoon.



5. jm;gprnacnt1nBnonthn. unborn); 1,753 abound
1tsux1nnoocurrcnocot709/Iztnootobcrandntmnnot
1h/I2 1n liwcnhor with 3 annual varutaon shoving gradual
1nonuoIranmoposhansoea(5/I2) tothopulanoonflo/I2)
nndQu't1nthnIonaoon(l35Il3).

H-Mann-nNrtnsh.'~90-ndtonms s6.19xo:pc1r­
ehutuunspnnontd\:fl.§¢7Ienthav1thah1@dnnutyot
1.219!-’1umgmuu1muaenuzya:56/-"‘Lnnurch. sou­
nannldnngoamovodga-adun11nonuotranpostIuooon(97II2)
eopn-canon (Sm/I’) ananonuon (923132).

E. n aloe Ins pliant 1n 7 flmtha, aoqriud
or 3.66 at at tho poxycnaus nndvith a tea: at 1.06: uncu­
-ns. Anza-otsww-Fanuanhanazauonmtotsb/-3
in:-Innnottood. Sonaonn1vu1atJ.onanhoIIudupm­
puuvoromcttmtronflupnumaoonzofi/nzutlaoncnnoaa
Gt/nzandthoposhuooonil/I2.

g.mngoeeurr:.ngm5uanunmaatotu1otlo72
Qtdllll and round only 3.87 want or the polyauua.
Ithpuktnu found In JtI1y(222/I2)anli tbs lowest unim­
(1kII2)1nHny. suunan-1autr1huuanahauoan¢:-aauazuacuuo
1:-onfiu%poohunloon.9II2tothopnIouonnhz/Ilnndfln
Imoanéb/I2.

g.Qnlnnhor1n¢98Qcc1nm:und£o:'n:.n¢ on1yO.fl
o£po1ychu¢hp:Qu1at1onoemrrId1nApr11v1thhflII2nnd
Bophuhor and October with as/an’ ouch.
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56 Ipoctncmotsnmggguhtch toned an1y0.lItl6,pa-cont
polychaotc were pliant in August and Saptcnbor with 15 apoca­
Innn/uz each.

9.,iunInsu1nopnunt1.n2nmthn(Ipr1.1andllny)
v1&1b Qoatnnnn/I2 anon. ms 1onodan1.y0.229$otfio
polychuus.

FmrtocnQoc1nnnscacho£.%fiq>.uxd§.‘nfig§
was-I obtunod tron flcvubor and Aprtl napoctlnly. mu toned
0.11 parent or polychutc pguhuon.

Molluscanfaunn was ruprnoniudbyfibtvalvuamdonu
am:-open In-fitllllulatlnenslmlmnnb-r1n¢1.799-nd
£on1h¢ltlo.7p0roonto£ao11ulcs.vcnoo11oot0d1.n6Ian1:tn
vwrapcukocua:-xunooo:a16/I"'1nJamary. Souonaldnnau
£nd1caudavury1unan|oon|1du1s1tyo1'3/Iznutngtoa
ponbcnlocnvnluootlfl/I2andanahnptIpurtto§28/nz
durtngprnenaoon.

fimgflgnvim 1.7% Qiilllfliu toned 103.68! at
hunthonvororoeomodtnfinontha. Ituwuodapcnkuluoot
709/nzinhprllatxdniaunnoountotfl/Iztnboounhor. nun
qootutunnotnooulodmrtnsfluuanaoan. flolpocuuns/I2
vouprumtaux-Lngthnpoutnanaocnumaaqurtqatoup/:2
durtnzthoprunonnoou.

mlelaanlmasllulnmh-rtnahavn-pr--ntintvrll
za/:3 and August with M/-3 and round only 1.05 as otnolluau.
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nIIpnhwod.[,[%y,§%\nspnncnt1.n5
nonthnand:onod10.85%o:no:L1unca. otthnbszupoctuna
In:.'1nno£306/I2vnntu:nd1nflayandthoI1n1nnot1b/D2
Lnhpruandboouhor.

scuoun1Iu-ut.1anohovndn1n1Jnrtrmddur1n¢pro­
uonnoonandpunhonnoannnhor1n337Ipoa1nI:u/nzunchuhtah
ru|Inodto,‘l7/Izchudngaanaocn.

1\nIn-o1uo1mpo¢a.&IunIv- afiflnlflhflr
ggmg an menttncd-1b mentions, of 5. flufifl were
oollootudtnlulyandéflgqa. nnborLn3376£r¢n5
mm 1... men (29913). 49:11 main‘) and July (1513).

nnatheoan rm:-canted by one meet» 51% mfiggg
nnhu-.1.a¢‘l11\vuncoNod1nlhy.

Qnnaunnhrtmflonspnnmtmnareh. .
Z lD- Ifllhmnlp-» mlnbcrmaflv/I20-churn

L.

collated, thoflitintugtzut, nndtho lattortwoindhly.
clnmnmtd Lu-vac nnbcrtm 375 oocurnd tn Soptanbor

am: 3611:‘ and July um: 1!»/-1.

m.p\mm11daandnuntodonmnbu‘1n¢1lo/Izonchuurc
oolluudintprlllhuctxntuoxnnandttahhrvumnhorlng
1::/-3 each were nausea 1n July.
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fit (Table 11 d).

56.19 and 35.59 pnrount or  while 3. éig
oonnttmtod 6.31 percent. and 5. flflgflg and 5. fifia
toned 0.07 parent nah.

o1tln6q:oc1osan1yQ.%@fig%:rrcdmr-.I.n;6
V :..a...;.+;_-.;.—.»%. and Q. 5% ma cmrnlidnc occurrcd

onlycmnauth ma. houptQ.$a;§vh1chnup:-cant
anrtngthouonnocnpu-iodulnonlltluahonéapcciuvnn
ncondodanlyaartngpnunooonandposuonaoonportods.

* unhu-1ng1,22ls 1o:n1n56.3pcreunto1amh1.podav1ththo.1.rpoaknmhu'o£
73!/l21nJann.I'yand1ouoa.mto£1lo/nzindhnc. Saunas).
nrtauona Lndxmud high density  the poahuuoon
(alts/I2)w1fl1n (maul reduction to 153/32 during thym­
nannoonandanabmpttalltofi/Izdnrtngthnnanaoan.

5. %%\.%;=,.+-%_m%, am: a raw dmatty or 10.8981nnprlunt

on1yamn¢3mnuxauu:napauanmanooo:1o.217/-3m
flnrmandcvu1noo£1lt/nzlnlnnnry. nuaupoausbom;
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ahamt1nthononnoonrooordodn1ovdau1tyot5/Iain
poshonuoonuh1chrn1udtoanavoragoo£3.628/Izlntho
pnuumooon.

§.‘ngfl,I1noIt1thah1.ghdonn1tyot6.922(35.69§)Ins
pnuntaurmgsnantnaanaungapunnnm-o:6.33o/-‘Ln
nu:-cnaaaaxovaunutyoxwnzmapx-11. nungabunt
dllrtngnaluoqmpnlumsoonandpoauanaoonnhauoduncvunao
or 2.122/:3 and 185/I2 mummy.

£.mmm-nan-»m:mmnnh-ms 141-‘ -cnvm
roeomdoddurlnghnanx-ynndliarchrupoottvuly.

1fl.nfi§Q.v1th3z0qoc1nuupruuInt1n3nonthn
nhovodnpoaknmbcro£27B/I‘21nJnnnrycnd1own1mot
11>/uztnlhy.

Bum: mucus at polyohaotu &J.y g

aausmnt spouu_g,,_Qm:omoaho.67xo:po1y¢uouauna
mmmmmnt¢ms£. tumdfl.fl%.
£.gg§ngu:d,I3.#g_to:nod 10.1lumd 10.36pu-cut.
filth!-M-Iv!-nIlMb.@uIn-£048-mflutflnd
0.12 parent Inch of tm polychutc population.

ntflncuhtpolychneu got-.1us2.ivn.n:-coordod
in 9 months. 3.     In B maths, yam; fig
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1n7IIonths.fl._flmg1n6uanths.fi.,§fl31nlonmthsund
5,333,“. q.nnd£.§hfi(fi1noncnanfl1udI.

scuunnlvnrtnttomtndicaudprucncootthotzrntb
qocua%1ntho3unaonnuhonu£.f},gunpnaunt¢\r1ng
“Iv!-vulwn-with--on-om.fl-null:-B-nmtal-Hi
.&iInIo.oecur='-ddurtnathopo-hon-can-. nanmmn
v1thadInutyot1,18loprusu1t1n9IuntIuahoIndnponk
dnnn1t_yo£h31/Iztnflqyuxdlovdnnqltyofm/Iztnfilnxwharll
mocha-. Scuonnl vu-anon Lnunua a mu county or 61/:3
¢urmg§mnonaoon116/-zaurmguupuunonaoanmatvs/-3

. {  :; nnhortns 3.182 Qootncnshnvlncpx-aunt
inalontluvlthapcnkduuityotifiéo/Izinllnrmuzdlou
dIas1tyot1b/Iztnkuaust. souaaa1vu—:.nt1onunon¢apun
n1uoo£917/I2mr1n¢tlnpranonaoonw1thanahmpttc11‘ho
31/l2dur1n¢ttnnmaoonund93/l2dIn'1n3t1'nponhon:ocn.

L.‘mgpnacnt1n7nantbshmd3’77q>oc:lncn:\t11:l:a
pIaku1.uIot97/I21n3optnhcrand1lo/I21.nApr:|.1.

sunun1mr1nuonmuuuaam¢va1mo:so/uzau-:.n;
uanamoou. Grulua11ydoe11nIdto19/n2a.|.r1n¢ttnpoat­
Iuuoonlaldlnstozl/nzchnnsthopruonloon.

fl.fl.fl@I1.th1,210q>o¢1.ncnapruont1n6montha
nhauoaapoukuzuoorase/a2:nJu1yana1Io/n2mapu.1.

suuam1ur:at1onmuauaa1auvanaoo:1A/-‘mesa;
hopoIhonuoanuhoEt\pto153/I2dur1.n¢‘IIDprumnoonu1d
151/Izdnrlngmtuonnoon.
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Ev¢nthoush£.@flgpruont1non1ylonanthonaIwn­
untodby56a5apoa1nunu.u1tnannx1.uno:b.2£/-’1nJu1y
nndnIi:'II1.I|no£1ltIpoaI.nInn/Iztnscptnbcr.

snsamlnrnttanindtaudatotnlahaancodaringtho
poahmnoan with ‘O77/I2 dnr1n8_P*‘Cnnaocn  850/I2 dun-Ln;

E-nI1nb.&.|In-Ir-=15-.mil£Izv1t|I1*Ivoc1-Ins
unhvnnrooordodaneotnscmrtmflapoanaunoan.

nonusoa coup:-xud or: quote: o:b1vn1vuand once:
autrepod. ooanrrodinanthothruuuum. %
igpnomtdnlnnx thcpno andposb monsoon-clfiy.

.uu,gn§m_fi,@flgoo11ooto‘ddur1n¢10nonthahnd
m.61a spoon-cm um thotrpoak occur-mam at 9.299/-2 in
lay and lawn‘: mammary Cm/I2). Susana vu-uuana
Ihmodap'udun1tn11£ranthnpru¢Iuoanva1taot3,72O/:2
totnonannoonvum 011.7710/I2 xonauoauyananwpttau
tothI.poItnonaoan19h/Ia.

j.gi],;i\Inspnamt1n7nonthsoanna.rbtn¢
o:3.Meqo«-nu/-‘u1tnam¢m1uoo:2.113/-‘Lanny
andnltntuanofib/I2¢hr1n¢JanaryandH:rch. sauna;
uvunpuuuauuaaaaaaonnanuontx-ansva/uzau-Ln;
pan-aasoaaeoaoo/-‘an-zngnonooanmaazouunuwot
5/Iztningpouhmooon.
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1oupdtumn9mmt-dbrAiw- °¢IPI‘1I1fl8
o:5o1apoo.1ncnsvuprunntan1y1n3nanthau1tharIfl¢¢
ot1h/n21nJInar¥nnIlb17/I21nJu1¥- 1b-stint-1-B-W
a.n-.1.ngunpuunnaoanun£oJ.1oundbya1wuhAoof3/I2
¢hrl.ngthoponhmnomvh1chrou1:o97/u2dnr1mth0nnaIoon­

hnnsdnounnsaluorupnnuztadbyalannqooiuflj;
Jgvcnp1'oannt1.nmrIc~Ia&so1‘Jnnnry.Apr11
andflnyvtfiflfitctmnspcrunttunuoudl.

Auangorthu-austnounn‘IOQoonmuotdc¢lP°3IVfl"
uouaamaanary. Ctllnounnmhorinsflb/l2'03"'P3'“"'*"
g.;.n.u-y(5s/-2)annnnrcn(fl/I2)dnrtnsfiIvI'IIIlI°°fl­
Fauvuunqootntnaotchtnoruldhrvuounrcnotodtnmrtl.
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fimjs (table 11 0).

Alpmpod hum continua or 6 species nanny ggngg

QH%l.o£%IflEi¢n4%fllH§lP- 511
qoclu In:-0 present during tho pruonaoon mm: 3. fin},­
gguoouarx-ed1na11t1u3uuonsand§.fl,]gu,oxtandod1tu
pruuneotothopontnonloonalso.

£.@;g|,§auIpr1unao1306q>ocmunnwo:-urocoadcd
1n5Iunthlv1thnpukocaurrIneoo£250/Iztnnarchandlov
occurnnoo or 15/-3 each mm Apru, Octobor and nuoubor.
Suuomlvnrtntlonnchovodttlahunnnudurumttnprnonooon
m/Izvtthnnahnpttnlltoflnatnthtlounoonamfi/Iain
thopouhuuoon. ggflgmnuumhfloqoaunuuuu
prucnt1n3nonthI\I1&npouko£N5/Iztnnarmandalov
count of 111/13 1:: nprn. nun; totally shunt chains that
Ionnoantbopostnonaoanvnluootfi/l2a:ddn1.y1n¢!!aaodto
139lIz1nthopruanuoon. §,.,fl1&.g£on:lng111q:ec1nons
Iuruootdcdinllax-ch (91ln2)andApr.l1(1lo/-2). ghggflgg
nnd§. voro£a::ndtoocu.|ron1yoa¢hmr1n¢l1:r-ch
vxtnzaupoomnm/nzaaeu.

Atota1o£2laOq>oc1nonoo£§;fl],fiQ. nnpruont
in larch and Ap:-11, unborn; 153/13 and 97/-2 an-pocunzy.

Polychnous comprised of? Quotes nuo1y u
mamas. nnngmnmm. .E|nLh1JA.mtnh­



.1   %
mm -nd.mnmnmmen.L­

o£theee£_.§gnuee£o\mddur1n5flaethreeeeeeone
Ihemeeefl. mm! teunddnartng thepmumeeananelnoneoon
pounds. 2. nmgfig, ma 2,. e  .: I were nouood zu
thepruaneoannanyhe only. £.,m,flg3_\neenet1eeddur1n;
theeaneoonend thepoehoneoonper1odeuheI'eeeL.j,g;gmd
1. gignunboa-mg as/-2 ansmb/-3 were reconled 1n
Jae:-yend Rovenher reepectwely.

llolluace were repmeeented by 3 qaectes namely flnmg

408 vee collected in Batch (52/I2). end April (£7/I2).

nemodannberlns 181 were found 1nJenaery(167/I2)
ennneeenhu-(14/32). nnntyelzhttneeetlerveevenxvooeded
1.n2nonthe,1lo/n2eech1nJo.mea:uDecenher.

' t».,.-:...|..“ . _. ,_x...... .

Fourteen Ghuenamtd lervee were collected 11: Jemery.

e1gQ.nnber.l.nsLaBtnepreeenton1y1nDeeuber.
Fart-cnqaooinm-ofmm@mL1:I%H=d28

Qifllflinlofflflfimq. we1'erocorded1n)%ayendJemel'y
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Vigjs (Table 11 2).

tmnoataaamatpoxmmotn Q0010:
8.369 mm  in 6  vim than-peak
nnuo£s.o'-6!-’mAuamuu1aunnno:a/-‘many.
suaoannlvu-uttanatnunatnoxaruoooun-uuooraa/n“‘auung
pm-c-man men Lnflrltud to 11.031/:2  an unseen
n_;ad_1,0§1‘/Ig¢Ir1n8tht.po¢ItIanoan.

h.7124qm-aonrxns-ontnov1uupouvn1:.uo:3.bh7/-1
mmrllnndflulunnnhnotflllzmhramhmo.

monsoon, n1mtvn1tnot55/nzaarmatholunoonvhtchrau
to 1.5921-3 aux-am the

vonoblnnud xnzuntn-nun. A9811 (as/an‘) ulllluy (14/:3)
neea\n*h¢:orthotonorth11oAua1It(12§/uz)¢ndlhy (11:/:3)
ran an httcr.

Anphapoda van rupnaatad by 3 qaoetofinly,   1 ­

unpruInt1n3.zund1num3nupoot1u1y. While
9- mag --Iv-rm 112 an uncut an mu (10/-3).
Jilly (15/I2) as number (E/la). mmm up. mun-tn;
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so an annealed in Ju1y(1lo/I2)ond August (ha/-3). g. mm
nnbcdns (15/32) In can only in April.

llollnoueoqrundorzqootosotbtvulvomnoly
gmmg  mdfi%flg. gnnguu:
huhnncr1oa1oceurromuo:1.5B7uInot1eodmr1m5nnntha,
nun.-um-o:1.o1s/h’1nJu1yandananunno:a/nzm
thy. nnyvoropuuuttln-aaalnutflnyuarulsoutnxtholunat
vnhno£1loIlz&|r1.nathuponhcnooonIh1chn1udto111/I2\
auunguupunonuooaanaanouoaaturtnormu-uaotoata/-3
dun-xngthnuannoon.

1.,§m|Qgnnbcr:|.IIs 363\Iu oolluud any xnflncnthn
vtfinpcnkotafi/I21.nmr11uul1lt/Iacudlinlhrchufl
August. Inadd1t1antothuahovu1.271nnhouo£qt1uho11s
alnovcnonu-taodaa1:a1an¢v1*IlI2,5m@tynln113ot.fl%
14%­

Fuaruenqoemmsotisqaodarapranmtedbyalann
meal.» was proamt in August. Similarly ‘lb tuni­
lacuna: mum to can lpooilos. gag :  .. A
noted in April.

llutotthohqouununthinntnttonwonotrlnrlnt
mo

zuuntyugntmmnaunoduonn, 15/Izcuohvorcoburvodi
Julyum-‘luau: while 111 Qocuau at    Q. in taunt!
xnnooubu-, 1bnpoo1nunso:%gap.nspnunt1.nJannry
u:l1loo:_§|gQ. mluly.
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Qall (7910 *1 8)­

StIt1¢n7eolp2lIodp(16qoo1u,6q¢o1uot
nlphlpcdn, 7o£p¢‘.l.y&otu. anoonchofnollunoa, tnnct

uncucalahmdanutmicaudavnryhiahocanilnmot
&@ $33 with 2.22.738 Qantas hung pnunt
car a youths. of tho rat or an Q0610! gin
nI3IIflIw'IIII'=1n5BInthIo%fl!lIlam%In4

* u   in 3 Iflfil 00¢, Cwflllidiflg igr  .­

zuma each. an: to:-2. %mguth 1.9!‘ Instant.
rutotthtbmuadunnuoomcdaalysnzovunhors.

If .

‘Q I, _I

n11oen1y§_..jk§,napnuntdu:-sncmocntlrc
po:1od,10Q0c1OIIu'U£aullon1y1noIitaInImandl'Ilto£
Stnzuaamsuch. Imorunaaudwapocusvnntom
an-mgwnpnnonooonandnonuoenpcz-1.od, thupoatunnoonhnd
ullylnqooxol.

§.§n3nsoburvud1n8uunti1su1mapcakIu1no
oz1.9o.6391nscptunm-uncaxountvnuooraaznanno.
auun1nrnuansunauoaau;hn1uoo:a3,M6/-zmrxng
muunuoen.n1aun1uoot1.911/nzdursnamopoutuuon,
umeuummzyax-oppoatounzouutuamorsh/uzaa-Ln;o
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luttnahunanoovlnlfl-.flE£"1a“"’“‘..u.n'

# O:  tn ‘nflggt.;.9¢;.3a.u-ma, 9
1.d1¢ctodh1¢"""‘“1'hm“m.°‘ zm,,,,, guano-muam£o11aIIdb!0n‘‘'‘'‘9‘‘“n”‘‘’. &.wow angry  undllIr¢%
andhhlnbgonoomflnla’ . L-IllammdflQfi@V3°‘E' .zavunoueuzntnouontnotfi-r¢hW'/'2""‘

man can’). 5.tno2ncnfluotHu-¢b( % ‘-"I
an

um. “um” cflhz) an Juno (1%!) nupoounly.

of a fan‘ @0810! Of fh‘P$-I. 30  3-ll I’-2:1nth¢nuntluo1*“|3‘°h """2)' "u1(1’b'95 "” noflud ’ mun. aunt
and Mall? (352) ' mung”   P"in Janna cam‘) and mm W'/'’’ "'9 ’

flmlotlmlflti-. "'.".“" ms.’.I“,...1gQ.¢1pune1’§o
9,,‘ .,;n..... only flu mm» mm‘ 11- fli"""""

1&0 eollocud Ln Sleuths, 1.0. 317°” ("2/HQ )' ‘“’"'J‘In
“gnaw:-:.ns:.91“-*"=1'°°°""

zuoctxu-no.cmrannu1arno.BI£'P°““'
“"0011 gnJ.yonudurI.n¢flIupcI'l.od.1nuot

mama-p. ( ).w.¢eod¢.ow.'m”.mm‘u“(“’_2)Lu-vao1fllP3'«u “2/H
nth.
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. .3 $ 3.8 n 8.   %
magma»: 31.35 33.3»: 330»: and-3 ....5u_o.oz.o8Iu  1

I... 4.15;. mrmW§5£§om§§§§1m%uWF3%lm% ncuoonm
53898; .3ac....<..:.ooo1«wuamoaoq&!«¢ nobn.3>.u.¢. .328: can 53399.» fly

nausea: $33.30?  heal!

_ Cidfllflho Gag Ho ‘:00? Emu; .“ §33 .0 .3. I OHJIH
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.. .. .. 19.33 .. 93. p 3 .2. 1%.. .. .. ..m...3.=. .. 98¢ . 3 .9. lg
.. .. .. #33:. .. 0.00.. .. 1. .33 3883.8

.. .. .. .. ...3«.3 o.8« « «c 3...: coal:

flu

.. .. .. .. M. 3 98. ... 3. gag

a U.” Jafid
Auzodflifl

.3398. £55: awash»: 31.3»: ouuuopa ullac 1533 no antiques: no uoqoufl

592.5: \...um3nam:co3ca.U3m 5838. uoo2l'um no.6 1 5933.. anal! H38:

if ill. E I I i ..:n».r.r| f - txihvl 1 fix
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flflfi (mm 11 II).

stntuualoutodnonrthoctamntduchnrpntuhnd

untinizhrooaanthnonchandthorutfiinononenthcnch.
Hh11con1yj,.gg;g,uauroeoi\loddur1n3thopruonaoonand
thunannoaII.£,._£n.gand1. ,vox'¢prnautou1y1n
fiaonansoan. lotnmwu abut-nd during poahonsoan.
Q.ng$&n.IIb¢r1nz&I'II|nobaIu-nd1nthn3Ion&a of
March (653132). Aprn (96/13) and Hay (5613).

1.. $3 also was pnunt during 3 months with m,
15 and 70 Quinn:/:2 Ln May, July and scptunhor anpoounly.

2. gm ma_g,_ £4; (15/-3) ouch were notod Lnpcuur.
A um um chironcnld nrnofi‘-“Susanna 1nJamnx7.
‘me only btvalvu quota‘  nnhu-gag la) In
autumn 1n Am-11 0601-2) and May (70/02). mt: shells at
an-trawl: (662). of1Lfi %nIm (*2) -III 01 2%}!
3%‘ (111) Ian also ohurvcd.



. 2.

1.3.. Sn 8.8. uI1! I.  I. .l 808? ?.. .58.: .. S... .... .68.: .. S: ..

éunawfi

...... .. 32.3 3.58 8.2 n

A on

M... 8 %

. Re 8.3 n

uflflda.oz.oo§.u

. .0599: .353: ouahobc guano»: cannot: 333 .5690 Slag  «coma

_\.oz.n.=_. .\.mz.x¢z moounofitaom sumac: 8033': tuna a hoaciounw heal! 3% no

oufisooudn .ooauuho6.nfl«w.u.amawnu..«.ouu

9:35 ulfifiuo 358.. no .38..» «$.33. no flfliua-8 A 2 .. 3.3..
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gggggs (um 11 1).

A total. or 21 Quinn. 6 otpolyohutu, 3 of gonna:
nnd12otn1nergrupunnpuuntat3tnt1on9. or that

A 63%: In» andfilnéln In­
nn-unoud1n1o.7.6,6.5nndbnanmsn9ut1u1y. nu-no
Qoo1.uvu'npz'uont1n3nonthsocchIhoroac5Qoo1uwr¢
pnant1.n2nanthsu&andthnrut7IPO¢1oa1nononanm
um.

Ih11o2q:¢c1uv¢nprountdur1ngttu3uucIu.10
qoc1.u1.n2uuans¢acho.nd9qoo1uvoropruantdnr1n¢
fi‘I£m-Yo

mt£or1:lnh.l&nnu-1cn1ahand%o£§.j§;,gnnbo1­
in; 6.6% Andy. ngggnnhnng 2.351 rent at 19 species
oocurnlltnlovdmnltun only.

the moat ahuudant Q0010: 5. jfifig totalling 6.535
nun; pans: in 10 mm unlcntos u put at 1.613/-3 Ln
Apr11ana1«/-‘magma-y.

auuan1nm1anuanunauannmoonn1uoo:136/-3
p-ama11y1nenaungeoaob/n2ma71b/-"’aurm¢uuposu­
Iuluoonmdpnumaoonuupoctivuly. Noxtinnhundanoovna
£.mjmv1th2.J§1¢ounInnoo11ooudovuruxnanth:
v1&apoukvn.1.noo£1.33Sll2.l.n!layanda1oIIv|1Inotb2/:2
uuunn.
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§_..1;fiw1thatota1o£863QIc1.Ionntrm7IonthI
zmaauaapoaxvuuorzas/n’1nJmnryanaa1uu1mo:
15/.’ in August. ocular and noeumr. souonn us-anon;
1nd1entodtho1rabnnoodur.IngtlnPruanaoanandnuanva1uu

aim/I2,and1§,3/Izclnrtastholuuomnndflaoponbunnoan

%    —, .1gnv1thloohq:oc:.nonauspn_amt
oaxyxnunnantnaoxamnanauounborvztnvo-poonna/-1’
oachuulhooubcr nun ash/-3.
cndflgqs. Inronot1aodon1ycnacoach1nJmnnndJ'u1y
rupocttvcly.

Anenlloll-uI¢Io!%En1ml-*"1'1‘8°‘*'|'
nou'dod1a6untluv1th1bq>oflncnnouchrquunun¢n11
thouuann. h1Q.mdpnt1'cpodnnnbcr1nah2and70
onohvcuobneryuamtuoaontnsacnmnay.Juno.Apr11
andnoouhornupoottvcly.

16oqoehctnotmggqa.vcnncoMod1n5Iuntha
Ilmnnutnnotsfi/n2LnJnnnrynnd1&/uztnoctfior. an
&&3qunmad Q.unnmmdmm
thotauruuoonlonthnutthapoukoouurx-cnoootlohs/uztn
October. «mess: up. noo:4o¢w'n‘.195/-‘am
1331-‘ Ian oouooua gun April. any and June: rupoeuuxy.
Inuctlnrvunnhox-m¢70uuropuunt1nJunn,Ju1yond
lumber. égqu. unto:-hoot1u.and%q.
unbu-mg112.ahanah2mpcoun1yucranoou1oa:ra-two
nanthscuah. Chu'anan1d1uvu.1‘§|.gq:..lhyny1nruc.
flgiy. nndanmudnttttodvonnrnoollocuddurmg
anonenthcaah.
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flail

.oz.8au.u
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M:8tntian1 monontnhmdantqooiunnig
. the hunt abundant and eomarntivcly hmoannccun
Ipooios are 33% |p.. t  .

last cennistut Qociu vu tit s -as
7.91% of the species correlation was taund aimitiuantly posi­
tivo. W yuupn like nauatodoa. nipunculids. cabinodornu.
run larvae and polychactt monies gt
tam eouuung with client an othnr Ipocios (ram: 12 a).
sincomoyprnton-odacounonaviit. ?ru¢undro5ru
Itudios (Fig. 15 I) at 5% 10101 of aimitimnu 9 mjor elu­
Iturn or species with marina aftinity and 3 mac: olunturs
of cnviromunul paranctors (P13. 16 1) with auxin: affinity
an iduntiiiod. kaé of thc qneaioa (Table 13 3} are
round to have wry nimitiaant posi tin correlations nth

dittcruat unviramqatal parameters. ma 9 parameters mien
kn found to be rclativoly important hand on Iultaplc
ngnuianannlycismnkodinfluomor nitnu> cumin
> ‘winter > nitrite > cumudodno1ida> InrI|>
utlnieonz-baninnotlinnntl > salinity > mtysm. mt
1muoc1onuarcnotah1ctoprodictthnalnmdnneoastho
rcmtuian nodal tittod in not round to he nmiticant.
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Havuvor, Lncluding flu tutu-acticn otfqeu or the num­
ncnntly can-uluud paructnr cluster: like (1) hqnnturo
undorgm1eearbm,(2)pflandn.£t:'1touId(3)IIQ¢IIOduo1Ld
andormn1ccu*bonv1mthoabovo.thoahunIanoooau1dbo
prldlltodc

hula - 12 1. aaovtng the focus with ntmtnonntoorulntlan Stmitiount at 9% Incl ­
(P 40.05) in nnnouth (station 1).

CV... ._._.._.. .._ .... _ ..._..__ _..._ W _. .1 ... _ W
‘ - I‘.  ‘O.  "Q '6; fig”. ‘5. mo

- 29. 36, ab. 50.
- 29. :6. Mo. 50.
- #5.
- 5. 29, 55.

- - 2 - 32. 69. :1. :2.
- ' 3 - 16. 45. A6. #9. 92.
- - A - 5. 1o. 12. 13. 15. 16. 36. A3. as. so.
' - 5 - 12. 13. 19. 16. 2o, 25. 36. so.
- - 5 - 9. 26. 27,
' - 7 - 29. so. 37. no, he.
" - a - :2. :1‘. :2.
- - 9 - an. as. :7.
- - 10 - 15, as. so.
- - 1: - :1. :2.
- - as - 35.

15

15

13

an
—— .__._.. _.‘r %_

Cwtd...
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‘hhlo - 12 0.. (cultdc)
__....._ ..__.._

um: upon.» 21 -» 35.
" " 25 - 53.
" " 25 - 35. 53. 55. 50.
‘ " 16 - 27.
" " E - 33. 31!.
" " 29 - D. 559
' " 3 - 37. ‘I0.
" ' 31 - 3*. E, #6.
' " 32 %- 52. '09. 53.
" " 33 - 3'5.
' ' 35 - 57.
" " 36 - Mo. 50.
n In 37 _ 3. 1.3_
" " fl - 56.
"’ ' 3.9 - 1:0. ha.
" " no - 68.
" " In - 56.
" " he - ‘I9. 53- 35.
" " U6 - ‘I5.
" '* as - 53.
" " 59 - 53.
" " 51 - 52.

Kj ‘V. —.— vr———
fisher dame» qaoetu nut 01 in the nut.
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aaung mo npocxu um ugnnmn:correlation with tn:-anti!10101 "" P  Ct  10

22.

3. 17 (-VI). 19 (-vi).
13 (an). 20 (wt). 51. 5 (we). 3 (wt)
23. A2, 58. 59.
#2 (-mo).
11¢ 31. 33. 35. R. 66.

299-”). 18 (-VI). 22. 32. '02. *6 (-1-).
£2.

11. 57.

b, 5. 15. 21. 25. 36. 50.
11 (-In). 21».
11, 13.
24» (--n).

organic carbon» 23, 32, #2. £09. 52.
v—.____—_ ._.r

4‘: “"““ CT. _._ ____..j
nabs:-dunotuupcctunamuinuulllt.
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Gutnpods (untdcntttlcd) .

1:-‘uh Ia:-no.
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Atstntlan 2 thn neat abundant Quezon ‘III g
figand the loutahundnntnnd ccnpnnttvolyhuoi
uncut warn Cancun, mj Ip.. lnuct larva. gmm
ni nah hrvuound polyohutn qouuungfig
and fig 3%; while lent eonustcnt quotes in @­
nan flu. 9.175 at tho correlation bottom queen:
an dmincanuy posittvo. ‘Ibo spoons g;;ug
mmm. zmmu 8%» fllfl arm. %­
uzdhphruuttdaucn xaundpnxu-ring unoattho nunophynenl
cnummunt (nun 12 1:) indicated by significantly pout“:
camllntlan. Dondrogrn studios (£133.15 h and 16 in) mm
IhoU!9IIJ03‘O1ultoroo1Qoc1.0aandlsnaJor¢1uIt0rIo£
wv1%tn1 pnrulotorn  5:-out affinity at 5! 1on1.
Corrohttm niaucnu or Ipcciu (Table 13 19) um cnvirununtnl
puuuourl mound dtrtcrunt species having lpoclttc affinities
um ditto:-at pamnotu-I (nurly 5.56% or the continuous
an aimlncantly poaitln) . ‘libs nlnuuuly two:-cant 9
parameters. hand an  upuuton analysts. were rammed
unttahfl > q1&n.'lty>'x' tutnr> ormntcuttor >¢:y5m
> llQlflIdlo11.dl>pho~qh|tc 73min >fifi.-3111.31?!
hung at small Lqorhnt paruour, the human at station 2
vorooxnu-tnonatnro. ‘nuu91nporuntpuuotoua1oncnn
notnblotvoprotltctthonhulancoothunthontnthlnltntton
u ngnaaion nodal titted III not round to ho uytncant.
flavour, maul the intonation crusts of tn: namtnoantly
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oarnlntodpnruotu-c1useon11.ko(‘l)BODnMaaqonIIod
nouns. (2) u-pu-awn and unntty. (3) -x- mm as
llIu1.aInIl(h)phoQhItcu1¢n1tIIt0n1oIIgIl1ththo|bovo
pnxflotnrloolaldprotllctthoallldmototbuntholinflll
nation.

Tabla-‘lab. Shanta; thofnol v1thna.p1t1 outom-relation uxngtmt at  laul ­
(r - 40.05) in Station 2.

——1 T? L :y—é—%-w
With Q0011! 1- 2. 5. 7, B, 12, 29, 59.' . 2" 3.‘O7.a.8’%o

' ' 3 "" 6; 29." * lb - be.
' ' 5 "' an 210 229 239 2“­
' " 6 - 7. 8, 12. 13.- - 1 - 59.
' " 8 - 8. O9.' -' 9 - :1.
. ‘ ‘O "" 289 5. 3! “O
" " ‘I1 - 21. 210. 25. 28, ‘O1.' " 12 - 29.
. .  '' 189 379 '33. ‘lo:
' " 15 - N. 21. 27. 33. 316.' . 17 "’ ,7:
’ . "8 " 339 ”g 42.
. ' an “L 2‘: 220 23': 259 37. 339 35­
" " 22 - 30. 23.
" " 23 - 26. 27. 28.
. . 3 " 25. E, m. "1:
. ' 2’ "" E, k1:I I 5 “’ 33. go ‘,0



F1.‘  "' 30. ‘1o. . E "' ‘1o" " 36 - 43.. . :7 "' ‘,0' . x " £3 50. “O- - :9 - ho.- - no - A2.
limbo:-1nd1catuqoo1¢%unnnuAu1nttn11at..

‘hm; - 13 h. banana the quota with dmlncnt
cornlqtton vim pa-uncut: at 5% Ion}.P - <0.05 at Station 2.

111.... A -‘ 7 ——~.— —---v-——— —F_—"' 250
' 0331 * ‘AC3: 1 5 (-70): "1 PVC): 35 (-VI):
. P“ " ‘I 20 3 0"“): 60 79 as 129 $­
' ‘K’ values - Is (an). 32.
" Suapandod -- 3.

organic mutt» - 16..  "’  279 339 35.
" Nttflto - 10. 18. 38, 39, ‘I2.
.  "' ‘fl km; 229 233 279 33. % (‘ab3 o
" Annals - to (ave), 19 (-an), 23, 32.. fim "" ‘9’ 8
' ant - 36 (-Va). 37 (-In). #3 (-mo).
. C1.’ " 2‘; 27' 33. “Q E­
I organic carbon - 3, lo (on). 16. ‘I9 (-Mn).~—.— ,i_.._?— _._ _.,_

unhorzlxdieatosapoolosmoastnttnnst.
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flat lotus.
stpnmculnmua.

Fifi 1&1.
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At Sutton 3. mo abundant mucus ‘III  .
mind tholautnhunanntualloonanttvolyhono-»
G-I-mm-04-V-r-aammmm ma an Emmi
gm‘! Q1°"o  Q-n “ fl   Q-o
hhydn, stpuncnnda. ncutodu and nut vans. Nun-1y 6.65%
of we oorrunuon hcfincn spoons Ion ugnanunuy pouau.
Only 3Ip001-InII-c1v£E@Hin- iflan 0'1
amgmq. Ivnrutoxuuloox-I'u1atodu1m(hb1I12o)
«rum other human. szmnmz poduvn (6.773 and up­
tlvu (6.31!) correlation noted batman wuruncnhl parunoun
and spoons showed the ceuazuona at station 3 (hills 1: o)
antiwar  tnwunblo not - -  ‘for the hnflna um.
Frandcndn-ou'uohI1u(F1c. 15o)5Ia.1ou-caustnrnotqoeau
and5u.1ou-a1untauo:puuuun(F1s. 16o)Inv1n¢a-cat
arnnatyatsil-vozwontouna. nontxnz-you-tqnoooxun
9 partition band on multiple ugruuan analysis an named
an salinity ) nitrate > euygun > nltrlto > '19 faster >
orantontun-.>%1a> udtuntplw. Antnstutton
2 autnatynatum tobo tbuliostillportnntpnnllttor.
Horualuo. 1no1u:IJ.n3mo1ntaIot1anot£ootuotttnu¢n1­
nanny eorrchtod panuur chutnrs mu (1) uupu-aura.
n11n1ty.n1tIItIuIdnnd,(2)pHnndmq§odao11do,
(3) 'K' factor and arm“ utter, (lo) BOD and rent: and
(5) cumin. '3' new-. clay and on-page carbon am: with
mo91mort,nntpannotnnu1¢Ircoau1dpndJ.cttlnaI:nI|nnoo
ot bonthoa.



Tlhlc-12¢.

«@13­

%Ir1ng the species with umfli t
escalation (nmirtcnnt at 595 12:21

1_.w __V... .._.
nth quotes 5 - 8. 9. 26.' - - 5. 8.
" " 5 -- 6. 18. 26.
* - W6 - 1. 16, an, 25. m. 29.- - 7 - a.»* ~ 9 - 9.
" " 11 - ‘I2. 13. 155, 210.
* " 12 - 13. ab.
" " ‘ll! -- ‘I8. 210;
an an 15 - 3_
" "' 15 - 25. 27.
' " 18 - E. 29.
* " 19 - 27.
- ' 25 -% 21.
D n 35 _. 3' 8.

lllnllurdulotnlpcuumlunsintbolut.
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hhla -- 13 0. Shaun; the moon: with umtnuut
correlation with paranoia»-3 at 915um - P 4.0.05 at Sutton 3.

with tII|>cn;u:-ow - 1 (ova). ;: 23 (we). $.15. 30(-In)
‘natty - ii: .12. 110, 15. 18 (-In)." pfl - 2.’

" arena - 5 («-1»). 14» (-we 15 (an) 18 (-vs).To
. W “" 6 (V): 35 (‘V’)­. ‘K. W '’ 2:; M.
" uquuod 3011113 - 2.22. 31.
I per“ ." 1’ 9’ 23; we
" phoqhnu - 1, 12 (-In), 23, 30. 31.
' nit:-its - 2: (an). 15, 31.
" nltrnto - 2 (-0). ‘I1, 14, 15, 26.
" aunt: - 5 (an) 6 gown), 15 $40). at (an).26. % -V3 0 3 (‘K o
" and - 15, 17 (ova). 21 (an). ab.
" an - 2. 15 (-Va). 21» (um).
" any - 15 (-to). 18 (-we). 24 (-an).
" orgies tuna - 2.

C~————.——“ -r—— .1 IXTI‘ “V ZI:.__.__“
nnbu'dmotoaIpoeusmnu1nfi1onat.



Caprnlldto.
‘ranudnooanu (both moot»).
SE81: gamma.o

3333338333333333$€n’333.1‘n8~aaa~Ia~u.c-utea

V I { 1 I i I
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At8tnt1onlotl:InoItnhImdantQoo1osIns!|,Qgn_,_
jg and um hut ahmdnnt and honognnoouo menu
Ulflanlamta- nluuac.&Iaq-.mn1n
&Iflfllo..&I.3.mlfl&|0fl1°P01¢|"'°¢n¢¢h*"'fl°'14
larva. nn1autoond.umtQoc1osvac%gg1%.
15.6375 of species correlation: turn highly positive (‘tabla
12¢). 51lI1.1ar1y8.B57lotQo¢1cIv0rI tonal tobupoutlvily
cos-ro1nhd(‘hb1c 13d)v1m uncut anvuuuntntalpnrnnohn
too. BuIflr¢¢rnn¢mII.1nIlhoIod5IIt.1ou'nJuItcI'Iuu¢Qoouo
(F13. ‘l5d)hV1n3IaI1llI£fln1tynt5§1CIh1|ndbIuJor
aluataraualg 16 cnv:.ruucntn1pu'uIotorI(F1a¢ 16d)w1fi
high affinity at 5% 10101. The 9 rohuuly anon-but pan­
unun. hand on ualupln regression analysis. wen rflod
uII11n1ty>orp1oInttor .>0x'1'u‘lor>Bw >nqnud
ulna >n1tnu 515.1% >-clay >tupo:-stun. annuity
vnntandtoboflunonthporhnttactor. Iuthnohtton,
thoahundauoootbuthoneonldhopndiotodonlyuhuntlu
intonation afloat: or the nxmtncantly convhud plfilltif
o1n5hrn1l.ko(1)orun1coarbon.v.upundodIo11duandorsnn1c
mum. (2) Banana -v tutor. (5) t-pa-aunamnnnuy
cnd(lo)ougnandn1tI-atovuvoonuduwdnlonguithtln
Slqaormtparuttcru
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Tnbln--124. flnwtngtho Utthd floutcan-elation  at‘; Incl ­P  ‘B  ho._... ._.... _§
use: quotes 1 - 7. 8, 17.
" " 2 - 23.
" " 3 - 11. 16.
' " lo - 11. 15. 18. w.
" " 5 - 10. 12. 16, 22.
" " 6 - 11. 15. 18. E.
" " 7 - 8. 17.
' " 8 - 23. at.
" " ‘I0 - 12, 111, 22.
" ' 11 - 13. 15. 16. 18. 19.
" " ‘I2 - 15, E, 22, 23.
" " 13 - 15. 18. ac.
" " 15 - 16. 18. 19. ac.
" ' 20 - 18. 19. 22, 23.— *”‘ ""‘ _.“ZI

lnnhcrdnnotosqoouamnutntnmoltct.



Tabla-13¢. movlnstho
cor-nlatton thpaructorla 5!‘
10101 - 13.40.05 at station lo.

ninth otptttcunt

with uqonturo
' ulinlty
" nun
' pa
" nan,"  tutu­
’ .':fl:'."“'
' phoqhnu
' nltrttu
' ntunb
" and
" 311':
U my

5.10. 16. 22.
5. 7. ‘I0, 22.
23..

7. 17.
3 (duo). 5_(-V0). 24: (wt).
‘I. 8, ‘I7.

1; 17.
1. 17.
4». 6. 15. 1:. 19. an. 22.
5. 10. 12. 15. so. 22.
1 (-Va). 17 (wt).
1. 17.
9.
22 (-we).

__,_ —_—# —-——-—— _.w..—.%

lluhurdnnotuqoolununumtholut.
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us: of 990010: for station lo.

LT

_uu»«.«nasmaaaa_



Atstatlonfitlnnontnhandantnndvtlnlnutcunuatunt
quotes as Q.“ gfi. me but abundant and
Gfillifl-V017 hQ°%0\Il Q0010! U01‘! , :..‘.+.:.:
ehlrouantd nu-vaouu,m_¢_~&gn}ng@. 17.75% of an
can-elation: an highly‘ umutodntly positive. correlation:

L can mmnm
manna oflnuqugosuuplummt. Alan. any
amass. mm Quin. ¢-91.11114-. 2% 9%

pouttn co:-ro1.a1:3.cns with auto: thn Qoc:I.u(1hh1n 12 0).
Frndulmgzushfltubuawqhutoruofbuthte Quezon
(F13. 15o)huv1n¢¢nntn1:1n1tyats!61uvu1unabn.1or
elation or parnloura too (F15. 16 0) at great atnntty at
5! 1on1 were mcntttiod. Spoons - parameters ooruhtaau
(ran: 13 c) Ihovod 2.36 at me; upoucs tun; podttvllly
uantzcuntly aorrolahd with pu'ono'hu:rs. mo relative 9
Ago:-at pannurs. based on nuluplo roarosaton nndynu,
aural-amcduon'g¢n.>pho%u>nund >c:Lay>n1tnu
> n1.tr.l.to> B(D>%cndadao.11ds >tIm¢n‘hn'I.
. nnnitydidnot £15.11! anon; the rankingprohnbly
alsplflu that we buntluctaunaat Stnttonfiuasnotut
I11 oultrollcd by annuity.

fl1o¢IuUbnmt1uod91qm'tultparuItnran1oIncwJ.dnot
prudlottlaoahtznuhneoofbonthosatfitastuttaluutho
nszvutcnnodoltxttodvunottmmdtohontanlxtcant. liar­
curamnmngthoxnuncuonorroctaotuaumsnunuy



-83980

(1) liaht, mqcndod
mm: undo:-g.n1cutur(2)n1u-ta unanau-nu. (3) pH
andphoq:h|uan:l(lo)a:l1tnn:lo1nyu1onsw1fl:unnbovu
pamuuu.%mmnuu wmbwd1cfi.

rablo-12a. anutngthn suthnunlnomt
eouuhts. ntgancnnt at 55 Ian). ­P 4 o.o5?1n 3 non 5.

- 7.
.. £3,
" 5; 10, 1,; 20. 2". 22¢
- 6, B, 9, 10, 11, 12, 13, @, 22.
- 8. 9, 10. 11. 12, 13.
-- 9. 10,; 11.
- 10, 11, ‘I2. 13.
- 11. 12. 13.

‘I3.
- 20. 21. 22.

..u'-'5

E

"' 21.32.
333\"a’o§3voaosuun

a

ihnhordcaotnsqociesnnnoutnflaonnt.



2:310 - 13 a. snowing the V with umutcant
carnlattou with pan-amour: at SiIIUUJ. - Po  It  5.

-  8. 91”’ 11.
" anon - 7 (an). 19 (we).
' Fa "" ‘o 77­
" $5 -‘- lo, 17‘.. “-3 '9 kg 17;
" and - 18 (-VD).
' I111: - 5 (-10) 10 (-en), 11 (on)

13 (Oil).
8. ‘I2.3‘ _ ... fiww,

finbcrdnnuqoctumnoasinthnlut.
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At Button 6 the nut ahundant and least consistent

mecuevelfifiigfinefi fllelealtehullantand
eoqereuvely bowie qecies were Qggmy; gm.
gggg .    ep.. mg ¢. md
gang. Ahuuttoesortnueon-olauonabouncn-poet»
were etgunoently positive. or these Qeoten 2. et.
C-um-11146-o Ac ehlmo Anflilfldlfi -04 zmmsa
gage were the nequently occurring ones with positive
eon-eletiane (table 12 3). Alan. punitive correlations were
noted along means - parameter eon-elation: (hue 13 fl.
nuulnogrun sumo: revealed ugh etttntty am: 2 clusters at
Ipectee (P13. 15 1) and lo eluetere or envtrunentel pereletere
(P13. 16:). nnentnerelenvely upon-ntpuunu:-abandon
multiple regression annlyue were annuity > am > arsenic
cu-hon >aut >010! >'x' noun-> nu:-ate >aypn >
unpcnudoonda. Selinttyveetanntobeflnnoettnporb
ant hetor. Here an the interaction etrecte of the aunt­
neently correlated parameter cluetere like (1) ‘X’ factor,
uncalled eonde, and organic matter, (2) 3111'. and clay,
(15) um» and mum and (4) Ialzntty and pnoapnnu along
v1ththe91wertantparae1:eren1oneeouJ.d.pred1ctthe
abundance of busthoo.



nus-12:. fiovinctnoupoou utnnnxnmnt
co:-nlatton (ntaatgtmt at 93$ local ­

4,. V... TT

with species 1 - 7. _9. 16.- - A - 5.
" " 5 - 8. 10.
" " 6 - 7. 9. 10." " 7 - 16.- - a - 10.' " 9 - 15.

Ilullbor dlnotls mm of the motto: an intho list.

“‘ “‘ “_... __‘.:T



hug-131. wanngtho uvithatuntteant
can-olntlonvthparunotnrs ntfilow). -P<0.05 at stntlm 6.

nth tqorltun - 1.
" 1:11:19! - 2. 7. 9. 16.
' °"""‘ ' 3 $m3:$s"z‘.".&." """"­
" DH - 5 (-vi).
' ‘K’ tutor - 1!».
" mqacndod uondn - 8. 119.

' ’?.:'...fi?“:.‘:... .. 3.
" phoqhntl - 7. 9. 16.
" nitrate - 8 (wt)." any - B.
' and -- 8 (ova).
Hunhordununnnootttnnpuuaaamflnnat.
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At Station 7 flu Hoot abundant mucus was 333g;
fig; and tho hast abundant and emnrut1n1y.haocIIIOma
-mm are zmnmnm mm. mam mum and
% Q. Tho 1$It‘°®I1l‘CCIt qaoctu
. Stfltttnnt poltthn oorrllntlau (hhlc 12 3)
non; 10.315 were mad. 0: than @0010: 1. mggg.
3333;‘. Cwrultdno and Lnswt larvae were vory~n1p1­
tlcnnt. Fran ¢;I¢'ou'¢n, lb major clnltora (P13. 15 5) having
grunt atttntty at 5% Incl um; hnthlc mm: and 2 cluster:
has parueura (E15. 16 1) are identified. use 6.6“ oz
apccua (man 13 elven found siunticsntly pouumy
cornhtud an the u:v1%t|1 pcluours. the 9 lmortunt
puunton land on Illtlpll nsronton nmlyun won nnkod
annuity >.d.1t >n1t3'ato > 'K'1a¢tor> and >
phoqhuu >  >36) >uIon1a. As tbuoparaohn
than could not pudlct tn: ahundanco at bnntho: in this station
use. the um:-aouon 011001;: or tho unincantly can-ruhtaod
pIrIIIt0rs¢1ust0rs11k0tQO!'I'huvar1dphoq>hatcaml‘that
of '8' factor, nlqolldodlolida, uxdormicnnttorvu-031:9
considered and taunt! ottoottvu.



4217:­

‘ correlation zstmitlcant at 5!‘ level ­P <o.o5) tn station 7.
._ __.:-: ~*.._.__ _._V_‘_ __ __

um sponges 1' - 10.
' - 2 - 9. 13. 15.
' ' 3 - %¢.% 11.
- - lo - 1o. 11.' ' 5 - 10.' ' 7 - a.
' " 9 «- 13. 15.
' " 13 - 15.

mafia-dcnouammotthoqroctuuintholist.
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Tablc -- 13 Elwin; the  with significant
5 out-chum :11 parameters at 9! 10131"" P  Ct  70

um tupuatnn - 15.
" salinity - 2. 9. ‘IO. 15.
' wan 6 5. 10. 13 (we).
- nuns - 13 (-N).
" '1' factor -— 6. 1!».
" mqmded condo - A6, 1%
' pboqhntu ‘- lo.
" nit:-no - 1. 15." nttrnh - 10.
" mania - 7. 8.
" 01!! - 2 (-W0). 19 (-vs).

lhnhurduntoamuotttmlpoctoaasmtlzonat.
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123556739
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At Static! B the nest nhumnnt me! last oallntltmt

menu was L  - 393;. me lput ahunlont
and eanparatlvuly bani species was %*
mm. onlyhmnnimlmmlfio maven staun­
eumy pouuvely can-onud (man 12 n). 6.35 or an
bunthtc species were found pouuwly umitieantly corro­
latcd uith anvirmnmtal parmeurn (‘lhhlo 13 1:). Damn­
y'ama1tx|1catod.prcuncoo£¢n1J71 cluswr (F18. 15h)v1th
mgaarruutyizzuaeacn ounrmnuzyggmmgmggam

7-  gm. Butdcatlrdu-u showing naming oi
paruutcrs infiicahd :5 sugar cluster: (F13. 16 h) with put
atftnflw. mo x-mung at tho 9 parameters but on mzupn
ncnnunamlynistnronttuto > GWGII >n1!.n1ty>
phamhtop mint: >'K'£uotor >300 btquuhnns
udzlnunt. me algntttcmtly can-ulatod pfiur oluntoru.
thou interaction attach Inn also commuted. along an
thoabovo9parImeurs, rorprodictingthcahmdonooot
barman at this station an (1) ‘K’ mm and nupmdod
sands, (2) phosphate and orguua carbon. (3) unpu-stun
and salinity and (10% and sat.

.§t;..L-x1_.:_; I. . . 1;-_;=_T_._v 1': “

Tabla - 12 is. moving tho can with umtncntcu-relation '5' least at 595 Level
- 94 0.05) La tnuon 3.1? “ ' .. __ .. ._n

um: quotes 2 - A.“ ‘A "" _~ I... “ I... I _....j
lknbordanotonnnnootthunpoetuutnthonat.
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Tnblo - 13 :1. showing the on with niptticnnt
correlation th parents:-3 at 55lovul - P <0.05 at Stutlon B.

4-; _. ._ .._....4.... .... .4. _..~ .*—-w _——j _._.—... —.r —._ V7 ;v —--w
um; taper: - 3. 6..  "" ,0
" autumn - 6 (-VI).. PH 9' ‘O.  - ,0", aunt: - 5." any - 6.

p___ ——_ ._* .2... -'1 7.“._.. ._._ __' wt —<v —— vi



At Station 9 the lost ehmflunt and limit oanuetut

qmamgmnumm. has but ehmilontend
omerettvely unevenly dietrfthuted Qeetee were Q; q..
CI:'lIltIOQ8I1Al‘VlI.&,Q.._ nnytlylerveendzngggep.
lleerly 6.06% at the correletton bebpeen means positively
eunineent (hue 12 1). can-cznucm or spoons Anntapynu.
mmnanapnunnuavxtna an other upectesuereveryhlzh.
i‘g'uIIlentI:~e¢vu7Ie.)ore1ue%_e:-eotqeeieevttlxmeaztltll
etflalty at 55 level were located (Fig. 15 1). In only 3
nu.1o|-cluuenotperuetet-e(F15. 16t)ve:-eobteinedrron
we «mean. some or the hentmc upocxu (11.9%) were
found highly correlated nth vertoue mviromentel parameters
(Table 13 1). me 9 relatively iqortent parameters, heed on
multiple regression melyue. were ranked as ennnity > 1111:
> aoD>n.-Lu-nu >n1trete > 0&0 £notoz-> anun.1.a>
mqfied solids >ouygeu. Here 3130, the intu-action
effects or the umitimnfly correlated  cluster:
mu (1) aannuy. nun-Lu and ammonia, (2) tin rector.
aImmdedeo11dsendor3nn1cnetteranIl(3)I1.1tandc1ey,
e1u¢v1th9penneteree1nne colndpredicttheehmdanoeot
heathen.
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um quote: 1 - 2- 1 2 - 12- - A - 12
- ' 5 - 19. 20.0 ' 6 - 1e.' - e -. 13." - 9 - 11.
1 - 10 — 22.- - 11 - 17.- - 1:» - 1a.- - 15 - 1a.- - 16 - 1:».' ' 17 - 21.
Ihnhcr duntu name of mucus as in the list.
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Tahlo - 13 1. moving the quota um nutrient
conviction with pa:-anutnn at 5!‘
11101 - P <0o05 It station 9.___ .._.. -——g-— :_ ___ .".._____— —.— wt __——.——._—

nu: uqonturo - 8 (ms). 13 (-an).
" salinity - 16.
"' BOD’ - _5. 12. 2 (-II).
" ‘X’ Factor - 6. 8. 11.. 1}. 15. 16.
' mqcdod solids - 6. 8, 13, 15, 15.
" particulate _oranalc ntur - 7. 8.
" Plwlnhntao - 9." in - 16." 3111: - 1.
" organlccu-hm - 1.

tlnhorduuotuanmoor qncusumtboluta





‘ 23
lo

50
1

10
12
13
5

= :2
’ 3:

a

$2‘

99

15
I05

’ .3
31
39
so' as
31

__%A 33
7 2:

21a 6
an
29

""” " 1mu' .«“.i‘3‘2§’s2fu"o3°¥?'

1°-2u""‘

Gun od.(un1dont1£1od)* . £11
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5'1-8.150. Dondroplnnhowingoluntnrnot on
(5% significance Ital) at am. .

£l.n&fl.£!2-$11.1



I-1.3. 15 :1. Damn that an to I(sat aflml) n stn: at. 0 mu.‘

5'18. 15 C. At BE. 5.
Elli Hnkv 3311!8 '
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CORRELATION COEFFICIENT
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5. D1£!SSIGT.

strut of pollutants h ho physica­chutcnl pnporuu or the nut ..
Exact at pellutanta m the distri­huttan at nu-chnthu. . .

and natal nrlaucnsin %ta|mn1 btanau andpopulation dondty. . .
variations in flu nua­
tml hiatus am @n1nt1.mdnuty. .. ..
Ffil occur:-axon, density.auoeuuen and «want: ..
$001“ oeatrrcneo 6%j  :9 co
Iqat of cnv1%tn1 pa-amour:on the distribution atace:-obmthoa . . . .
$031..‘ on‘ as aw §§ 2 3 3 sag



5. DISCUSSION.

Iuvutunttamouthovator qmlttycu-rudout
l'uV0u1od.ttnIntu'1ntlna‘hadyn!'oa1n11oods¢lur1n¢
thnIenIoaa,chnnattr1udhyu1ovt@cI'I1ur¢.h.l¢h
oaym.h1gbenrbon-dluldoandlavchlox-1doomtnnt.&at
dunngnnnaruspnnltnttymtlnnnanwatrvananto
named new or 1-tar ntcr the voter dnruturtnttcn
chnn¢odtoah1lh‘IlP¢ItI|rn.lnm:-aiuolvudounnnand
hiwchlorzdecatnnt.

mo concentration or pollutant: were found dlntnuhcd
graduallyutthdintanootran thodicehnrgopotnt. Iutnlyduo
tothodtlutionottmatnncntabytlnnoctungtntcnnd
by the natural purification proeusu.

nus tho pattern of vnrutxan. of tunpu-thin. annuity
cannula, eontro11odhytm.I.macto:n1ntc11nndr1nr
dtncharphnahocnatntlartoothorcshnrisnuadhcakntorl
along the mouth nut can or Inna (Auto. 1971; Gun. 1979:
R10, 1982:Abdu1Az1.xu:aNa:l1'. 197831960nndlln1rg_t_Q_..
1983). Olinstothonhallaumcasorthovcllnrutanry,
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urine:-hottud1t£orvnooa1nc11pu'uotunnata:nd
insignificant‘ (mnulnn and Banana:-thy, 1986). Roman‘,
tho px-cunt urn, thou@ shallow, can-on ugunant astra­

oneuinponnta-oltkcpl. alkalinity. mtruntn. ncogou.
nu nae: mum and on-sou. tutors, oharmchrlutio

otthnannarodiannaaodmdctnnunhaunmrouunlntlon
of &IO factors with tho dtatrihntiul of individual qocton.
pcpulauon and ofianltlu and to upanh btolonal mun­
ncttanntru tho influanoc of thtphyileo-chlllcll hotorl
andnlltlicntaalthaughittaobvtounrrcn mun thntnll.
an tmhpcndont.

‘nu vaults or nuts.» on the inter anractcrisuu or
thontudyu-uatnstninatadcantinanualnnpnunruaaltof
1nrgouu1nnovcuntuotthouhnr1nnvatcn\mIhrtho1nnu­
ncoo1t1da1£orcea.nonnoonand1nnanmo£:, dcvolopmgn
aurnntmcodlo-55D/soc. A1Ioth.u\utu'hubuntcunIl
hnurognnoustnnnmndm todtuhnrpor affluent tutors.
containing dlttcnnt pollutant: fro: the :l.n&utr1a1 anus.
Ac 3 unit. the rolattnly ntnttnnnlw %&I. in up:
fltntuunlhldxnvutponfinnnfiacootfinhottuorvifllm
muhotunotflnsottnndmmtxuqaocuwlyhautomania
Itdolinpotonvtmunnntalehmgnsvuuthoclraahtlannlno
Garvin dlttorunt types at pollutants ova!‘ their alto or
hlrzfivto
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Hydrofitcnl. auditions of tho Cochin haunts:-3 IIIVI

hounumuuabyhnlaiu-umm (1957).
(ms). comma and Earth: (1963). an-rum (1967).0n1n and
Goptnathm (1969).   _ .   and am» (1969). Joauntao
(1971). &y% and  (1975) and anlukrtdmnn and
Szynnnun (1976). Above atudtu Lndinud cnvuummial coun­
ttom or the study area or can actuary. particularly annuity.
boingntrootod by thotruhvaterdlsohsreo  on tho
mom: or precipitation am-mg noun Iouwvut unseen ported
ndfiotfiltcfiotunvntermrinsprualuoannonths at
1'lu& and April.

Sinllarlyaduttnctonuannlpnttunuuohnu-vudtor
annuity when as follows: um with stratification and
dnr1n5Jn1ytoSopt¢abcr1n5tn'N.on1andJamIu11n3'ht1oII2
ma3.¢u-zngunprunntstuayaaxxmcantcnt-mrcmoua
tovnrdIntati.:m9I|ndt@orn1n'hIIl:lotl'ovIn1IdIl1flIfiIo
uooptimotflarchandtgrtlnlnostprnvllalwoottzvthuntor
trunstntalanfionvan-domr1ng%bcr‘I:oJamnryand1nMay
nnd£ransuttan2onntdudur1ngJumtooct¢bor.

mtrfig. (1986)ohIorvudvcry1n.rsnqatu1var1a'l:1om
otnltnttyinmotlzruarcnaotuiaadyincochlnhaokvntero,
nng1.n3truo.2hS.;ta311£.., ouutI'o11odbyt1da1cnI%1
tloumdihallcunouotmnaru. hmaufiflo (1.9%-66)
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dnrlngthohydrobtoloclmlnndtuntsttopn-uyotcodanry
cunnrgaoays-eunotoaat:-sungaazznstyouuguacpanusngan
thosinunoon. moynotodurtloalatl-ntinouuoncntndlng
uptothortvu-uthonu-1uopcnotnfl.onbooouunnnnnnh
£03106. 31¢ a stratification Ina notod only at Station 1
durI.n¢nuaaoonuon1:haand8tntI.an:2unIl3¢:r1ngJannry.
hung. (1981:) also observed a dznunot muons). pattern
tor fill dntriluttan or aa11.n:I.ty in Imtch tho prunuoon
nuflodfiuhtduatnvnnpnhnoumflnumlomngichb
Inxnuoqdultnoandponuunocnpnacntangatturzdot
roeovlry. mmwuazmunawnouummmamumo
lovoctvnlxaoin than-tux-tnnzam. Barnorlndtannuarohon
(Juoohund  1959; Rnaanflnn. 1971»; Vanna. Rao and
®Inun.1975;Bn1ukt'1£u:dmvnnnnn.1976;nndc!nrnIlrnn
uIdKr1llmInoorthy.19B5)8'CpaI'todv£¢It1uG'tnat1ona1nth0
nllnlty 01 trwicnl oltuuiou ottootlng tho ostmrim environ­
untou'IrolJ.cdbycu:trcnueond.1uouotdrunu:tananennonn.
Jaeobanaflana-ra3m(19s9)anacnanannu:axx-1
(19ah)1n v¢11u-umuyuu aanupau cndRamau1II|(1965)1.n
Guatult-Godavu-1 OOfillI7 obaorvoll Ilnlml tidal affect and

caqloiaoubaunooetvurttcalullnttyg-ouustau-Jngmncnnoon.
mth0othu'hnnIl,1nOo&1nhnohntcl'Iundlhmo‘I1nMZIIIr1
oatunrion. Inglis or reported heavy nanooonnl floods Oahu
oeaurtngunsnotnottcnd. Instoad0ns1nn.ndGQ1nnflnn (1969).
ayn.nmumnnnu&(1973).na<nn:1yan.naom¢vann
(1975)uooI'dodnvu11mrkodvIrt1en1nn11n1ty5nlnnt. Such



avu*b5.un1gI'ad.tmt1nu11nLtyvunot.1udL&tr1nathopn­
aIutsmdyen1y1n5ht1.a:1mr1n¢Ju1yto8uptubcram1n
3tnt1am2and3¢h:rmgJamn_ryaa1y. monunonton-‘Inc
occur:-ulunndnhanoootultnawgcdiutotndittuuat
oamanoounoudnbonnntohnmwtinfiuuftuunuu
inelnnntuuandhottenmoa-uphyotthou‘hnI'1u.dnpflIoto1

Chlortdcvaltnsinthoottluntndlsahnl-gcdhyiallo
tuba:-1onnrnd£ran125to3.lo?9ppn1nFohruu-y.79to
6.990ppfl1nAprt1..1(Dto2,060ppI1nJumandS0to9&pyI
inmmot. mlorldupruunttnuutornymdtrpdoeqontttoa
nndtruahlouma-hyarouhlorxeoouaqhoproanodumoh
uuu-auxyuueuam. nmnon::m¢nu(1950):.ntno:Lr
uittcnlnvtulnvodtoanauduauonotiinuzonaflaern
and ham Jinn ditforant 10%). Gout tor dtttorut Quotas
otnab. nnnug. {19§3)ohua'ndtl'n1:eh1or1nnttono1'
curtain unuvzty nontoxic mm ctflmntn. um than
&1crMod$ndpo1nt.Iu|tomnh1.d11ytoncto£1II1. sahant
(1939)huda1aoprw1nu1yobatrvdmonamphInonnnanby
trutuuxcifiaohatlaauifidllarini.

muuuthoeuc nfiloltuhzariuthnaaaorvnrtcblc
1nthoamd7u'oa1:ooIuu1tn1ty,vmchostab11.Ihndcaonfl­
.mempudLuntot0.2to30.h$5..h¢woonthonanrzduudmrLvor
tutu‘. mlapmimtuntmmlounswmddamflnuunn
1nt1uunudhytIn%ann1:-Lu:-nmottandttdu. mu
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Sht1an9vHha1nost£1'uhvatu-prcvulcd thuuahcuttho
yuroanqtdnu-tnglnrchnndapul. Aaaroulttho upnflnl
d1au'1IIutl.an or nnaobdthos mcnttnod worn found conwollod

by ltl ability to uwstand I140 flnotuatlolu in nllntty.

uoard1n¢tox1o1n(1962)una1roctot:ooto:tupu-wum
unancnvlrolnumtaltncbortsditnculttouuuhoounutn
nh'uu'ncnv1rmIInnt1t1aottax11.nkcdv1ththuqouIlottho
unrxuntmdtypoothudooolorvntu-nuanuybolmanaaoeintod
uitlstbahnllowdqthanonoonanmanwporroachuot
rtvlrs.

Bythohnthozulpollutlmttinaantadnngootthcr
podtivu or nosnttvu, in the hut oonunt or the nut causal
bymootflnonta. vthtchisuntazllcatrahlochnnutlutuyor
Illlhnnmllyatfocttholtvingoonditionofthntnqntto
cuvtrmmt.

tcmuuhnruottoctsonvatna-tpalltycmbootu-no
typu - physical. annual and biological.

rquntnn attests many any physical prqa-ty at
‘tar as malty, vuaodw. Vmaur ptumru. nlrtaeo tendon,
nsulubinwundusditmuan. mcuuntotdtnsolvud
uyanntnuutnrholngtqortnutinnstnintngntnattolltc,
‘&o1nIcraolnb111ty1nduoodiyh1@t@u'atun,eunb1nnd



vithincnuodorannicloodandbuctu-ialnupintian nu
eouldlondtomnhlovlonlaotoxygnnthatoi-ans.-sound
notnun-viva. Incrcuuduuponturonyloudtoinuvuod
udincntntian attesting flocculation. 11:! Clint of 10­
ninrcanthougrcuion oootticiuntcanbowry imortnnt
in Miami; fin nut: uninihtiu capacity at about.
Tupollharc riu an aunt stratification in tho ubicnt
ununcuuingthoovurxlavornmortlaloftlnincalins
tau!-otdittonntdcnaity.

Biological effects of ‘bond. pollution in lilitcd to
purification process in the receiving Inter ally. Ihcn.
inununl, flzohig!urthotupa-atuu'unIoroIo1:ubo1i­
any active 1 nicrooranniu bacon». Also a possible
oensiécnbio Induction in the nuts assimilation equity
of tho nooiving Inter results.

manually, tqcnmn affects not only the rat: at
vhichnronotionoeounbutaluomocxenttauhichtbo
ruuctiantnkuphoc.

Fm-that, tutu" taupe:-stare - the onion physical Inn­
an-nunt - shoved non nipiticant variation uncanny mun
qatinlly. It us an cor:-cloud um salinity and «unity
(r/s nintionnhlp).

mo units indieaud sung» in tuponunro or the study
nroninnumeodbyttnuanonunsnnudiuznnlchnnaoa
inthctqo:-atar¢o:ttIuairmdo.tthorivor.uacnd
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otnnmtuuun. nIontudyu~ubc1n¢:hn11ov(2.5'Iaobn)
na:1tl.ns1nu1x1nsotuabrco1um,th¢el%nvcnt'o1n­
uulyhsficmfluannhnoaotthnoxuncsuvoutamn
nnlloroqaoctallytnflzou-unorotthnntdndnrp.

flydrugnyhtcnlandtumisttouurnyofoodavurl.
uunrmcaynuneonmcuauyaunpaung;.(195ato
‘|95lO)1nd1¢atlda1n11artrcmsotuuIan1ohupa1ntQO­
nuns. hung. (19fi)n1aotumdu1nt1voJ.yh1$nr
tficflfisnhflngflapxunnmoquudtolwnmmm
nnugmuuuhh-manna.

Jayapa1nng3g1.(1976)I'nom'dndnn11nrImnocnn1
&po1ntq¢:nt\aro1nthcumdyn:'u(P¢rLynru1:orI).
Allomqohuu-vulahupu'aharovu'!;nt1antru22.5'cto

s6.o°cJ“§oa- the dance duchnrsid. thy mun: rescaled
ho1n¢hp'fl:oo££hnntd.I.%1'ranttnAma:1uch1or:ldo
Plant. Dusingmopnountnhilyflutqceahaéoottln
o.tt!nnt’nd1.n%nn1c|:dtovIry£:'u25.3‘cto
b§.o'Cun1yu ahoIu_1nhb1o(5J. Also oonaidcrnblo
nrlattmo canted as notod tn the table, own 8&0 orna­
atotI'ul'Ac'ruhov1n;ntaJ.11.ntuqcI'aturI£I'uIlb5fC_i.n

rouugargufo 29.a-c nu ma: tor tho um md41.0‘EZ‘;o
fi.9‘cAtor the units «aunt. 31:11.19 urutlcna in
hqcrnturo an noun tor othor otnucnu also. Iqu­
1\tnronInan'uuntsmdontdLltanou10nnray£rutho
dtnwnrgopotntnlhandomnldcrnhlotuntnvahaosnnnotod
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tw ctnuuntu tau catalysts Fantasy; muolvod auyyn
also vote colnutatly higher at mun plane

CQIFIII to Quilt! Omg flwiell counties
are tend to have rolnuvuly loan (8' to 10°C) anal
vurtattonlntupflnttni-I. Thnntu:lyarun1.nCooh1nbut—
tutu-I uhthttud an maul vnrhtaona or 2#..'v'C (Juno) to
JEJPC (lurch).

h1rg3;1.(19a6)nobd1n'&I'uodt££cIwutnnuo£
Coohtnhuhnunlavtqu-ntunchnrinathonumnot
Duunbortorcu-unryquvlnganxnauvutngtruldntturnlio.
tolloucdbynduliuomn-insnunnoonuanfiunndupxnnn
unuunnthnuds. mttq>a'Ih:n1nr1ndtru25'cto
30.5'Cvl.thnnon:n1vIr:llttonot A/5'6. Staucaon
t@en1vnr!.at.1on1.nVc1J.nrost.|uyhyChiu:aInI|­
loor‘&y(19Bi)rIvInlodvIr:I.at1ans1nIntort@cI'a'hIrIn'u
ah‘N33o5'Clo|t1y1nt1uInoIdbyfinf1ua1Int1.ng1hoQlnrl.o
iQO»l'IItnrco£23.5'to36.5’c&IIItI.dn11nnnunoI. fldlnr

tannxnganuvuaxaouaanr-panazfioycnunsnandaqaxnaun-n(1969)
1ncoeh1nhukuuuuundnnnaaru1(1970n)1nnor-uneasy.
A1no.obaa'vntI.onno£cIanndnnandflannnoorth¥(19B§)md
VuI|,RnonndCbrtm(1975)£nmdfintfl:c1n1‘1I.uneoo£
tMo1nap1wl.nmt1nmodounau'cunn¢1caetflnlIIndov1
(nnnrau-mth)uh11c1.u1auanunpr-uumntxnuaqpcr
nachos. Anakotvu-l:1ea1s'l:rnt111oct1onLntup¢I'atu'o,



thtnnnndttruunuahchnmau-taeoandbottutquutnna
hung 1.6-c (at Sun. 3) during flush. noun an the pronoun‘:
aunymnhoenrcponaa.:orcoannnaa:munbyouu-and
Gapxnnthnn(1969)u:dVo11nrutuu1byClnnIrunandlunnoorIh
mob). mueoumuatu-nmtoatotnaaunau mtur-oz
than oath:-:I.u. Hounvir, Slumnm and Balaln-.1.&nn(19'I.’o)
noted px-«uncut vuruon1 stratification in ta...-.m. in
Co¢1.nhackII|ta'nh|&unIrtncouId8ndup'ththeiqcrn­
umnmoactb-auptnumxngpantyvatn an-taoovunu.

Bmudcnthochovooburnt1ona,1.teunboocnc2|udad
mntfiulialpamummsmthmapundnmlmtmmo
pnutlluteouldbocaucnotnthomtuntmloupronuntnov
pattuilunnintulntd.

D1uo).vudonp1nthnAoatInr1no¢uv1nnInuut1nVahu£1y
eontnllodbyttdnlsngnumdtrulzuaturninott. mo
mtnnlity of pollntlm is datuiinod unnlly by olfllatlng
tlud1.uo1vodonganpnnuntI.nutur1.c.fln1ouu'thI
dtuolvodaumuntbohzwcrthoiniamnttyotpollutzlonund
V10:-vcrln. mchtmorgmicloadotthovutolutornttoctod
flndiuolvodoxmmlcnlottamroeotvinstniu-s(Auou.
19m). Iinamntlontcinthoochartmunvzxumutts
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tntntarandhmouittnantnrvttahlotnciortoraurvtnlund
peuthotcqlnttatunnn.

an-n1a,g3,g1.(1976)tronth¢1ratu1u:.nunnyar
rlvcrohauudgnatdaortnoindluolndozymvnltma
(ha-ingnmornunmnnndincrauflflncnunnoannonana.
nnadacnauloudtoaorhntyottuhutnclnltyarduo
iaooqhyxhtion twnntotauyaun. Stnihrobnnuucns
uuronn¢ehyJaeobuannunnn(19h8)uh11ostu¢y1n¢un1nu.­
dmcoottiahlortalltynlcnsflnvostooolt. Jfimuln
11:1-(1976):aumm.a-on-ntumacnacuouaaa-ecnsunn
(19§5)III110fl&mtodnurdur1.ngIensoonand1avunn

vnnlirylal. lhcyalnonotodoftnnnotvulncntorolyan
influofflnmtstrumlphartcocimphomharloocidufl
1flI1tIphoqh|'hp1mtI'w11¢fiItotn.IJ9h|tn,IInm1\n
¢1ar£dOaI:d%l.nnwoi.15InI1£1ont1onpJ.IIntIn1r1y
§§“‘d­

Ib.awhauovcrnIwuIdenQ:nh1.o&potrun11vn1msto
§.%. Vcryotlauzozarynemtuntotntnrionanytru
d.1I&1'flpo1.ntI,l1IoI‘IIoIiIdh1@uIdn1.1II1uIlo

Alfiauuzmonruuldtttcrunnntncsyunuanot
oanmuuoun. when nun abound many  value:
an hottu union.



8pctn1uadtqon1vnr1at1onn1nou:ymnoantunta
cuupt£1'uIIlovcIburtoJamnry.vuru:1p1£1oant1ntho
ontlnrtnnuntorl. Inntudotnanodvahngoxygnronllod
mu-11 mu: um:-stud oéndiucnn at tints. 3InvI‘1IuI¢JI.y..
tnqttootdioahurgoothrgonnumtaotottlmntamnxlo
condition novur pruvnuod. Evin bottom mar nyu-I did not
noordlovouygcnvnluu. Stntlnrullaayamtud condition
lntiuutndyaruauusnotndhysnrnlnnuvtgfiglo (1979).
Diuolvtd cumin mutant in the thruo widely wanted ans:
otcowtnhuchnursdwududonuomnflmnuthflnfldc
cndvithflm-vIr.v1n¢nuo::1ov(no1r.,3g..19a6). may
netoaamualvurntxomxnoaunneununttx-un1.sto7n1/1
Iifilovvlhnnxghishnltnninilrl.

Oiudunllylzzegytqhlttclbiunnnvizgnofloddlrtng
thostudypcrlod. nnhtyneonounuutiannnyaluhooantuo
butJ.nstotho1ncnuoo1ou.yameantuntunotodhy&abn­
IIIn7In(1959)'arId1hIoIlu-m (1973). moouuxanndoorouu
1nd1nno1vIdoa:yaannnybo¢hntout111aat1u|o£m‘@by
bacterial non (Each, 195?) ml! rolptnuan at Iocplnnktm
nadoonnqttmotanunbydutrthutnttnuzppcrlnyon
(so-nn,19:9). nmzunlmty-muquuumu¢t
tavunrnntncruutnoxnnoonhnt. mtdnrtnattxoltuuu
1n&orItt1n5yan|,E|uIn1(1979)not:I.oId&t'o§aI1ph.tdc
ountnto£b.97I£/1.IIhu'o1:hooun|noun‘bntuua 40.031/J.
an-mgpru-an-eon. unnu.-nan:!.I1-(1979)uu1outu-nuns
@102 pollution in Cochin haoklvatoru found 10! and flucfintlna
mmaunns(<o.o5to3.au1/1)1nunbotta-ant-r.
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flfiyufifl. (‘I976)&Ir1n3&d.rItul1uonthcc1tcot
ofergntcpolmuonouumhuu-op-uphsctnmvaotcoahin
manna obaorvcd ugnneut saunas: and tun tluchntlonl
moxypnvnluu. muynlaouotodoxyaunéuntuatvurylng
ulthuulaldtaohnmo. zaul-fin. (1965)
dlrmsfiuphydao-chntaltmutlpucnmhnrmanfitvor
uunrytnaujnntoburvudaaloxnunvnlanuatlaouuona
1IhII'Ilw:'ugod1ru21to859. Banvor,1no{:hnr1ooit£ona
thcy£e\ulocyanva1uurua1n31roII2.8to12.bI¢/1. ‘nun
ilflleltodaboucootlnyctfoctlncrumothorflllntlnlotn
ua:.—oanuv1omuyo:tnoo:mnntn1uu’po:.nt.Ln
aaltucntvimtrnmtuxnuooaandedoxrtngflnprocantninady.

laI.rg'§g;.(198h)roao:dodImfl11yuunaoaotduu1vcd
auargonanntmts-anm.ng£r'un2.55to7.29n1/11n'thoAnhtnaII1
.‘mO£mu

Inaooomannov1fi:thut1m1nano1DaInnrn1(1970a&b)
1u1:homn¢ov1anaanr1uunr1u.aa.1anaran(197#)ma
¢!IIHId1'anandRanuoorfi7(1965)1.nV¢11aros1Inl7.1nflIl'I1
hlflnrdiuolndoxygmvaluuwaunoudinflnnmoomfi
prcuanaoonunnana. Hournrchrxngflnpuaentsindtuhldlir
vahnauuwonoonlodtnttnpontcnaoannlao. Gasman
aap1nnthm(1969).nohnm-a1(197oa&b). us-yumuuuxuu
V%1m(1973)an¢mmIIranandRuuIoorfl:1(19B5)obu:­
vlddiualvndaaygnndaovilmnntnvbraurulnttonmlpvith
nl.1.ntty.v1tI:h1@anhnnatobbtInluann1ovnhauut
noetlfidu. hwmgmaudumuyotmtucnhrmu
‘l:hocflIIrytll:novnto1%‘d1llO1VCdoIy3aa.



Quad:-nanah-anoaww(19ab)ama;tmuamuu
antalntqcnlvu-nt1onn1ntholu'd:'a¢I-Iphyotvollnr
umnuwmuxmnabnugamusauuauamqgm.
mr1n31ovt1duotdnyt9.ac. Hanna-.t!uvu-ut1anbot­
nuhtfinndlovtmovunotdntftonat.

E (Hall):

latch (19%). l°III1tr(1961)annPun.1lIuI (1969)

havcqhulaIIth¢£IpcI'tanoootBw51nthounancntot
po11ut1nnotmcnv.lraIncntan1.t1adupnflantmthnau%nt
otutqnnllod/duaolvulovpnlonntturinthuntor. P11101104

uyccnvuuunannnnyudrro1ntudu1thtinBm51.o.1ou
tInd1uo1vudouagnn,Mdz&IB0D5uulv1oo-Vlrnunotud
bynum1(19'r9). Inoobncnuu.a:aon5vnnns(3h.36­
513.75-d1)1aunutun;yarao:coemnhaouunterun1.ou
umwrylouonzcnouwutot <0.05I1J1andh1¢nJm
otb.97I¢/lothsllroaulallphldo. Uhflcpollntionhruiflt
that by rotting at Conant hunk: does not affect tqboratnru
an! annuity nun1£unnt1r.o=nIn dolottonc -Ilphtdn pro­

anetlnunndhighnonsvnlunstndteutlnshl-dlflfmloountunt
cadhuotur1n1aet:.v1tyarnobaorvodtohothnIoutu.£tootId.

AoooI1l.I.n¢tomorlIvu(1977)tho1auBm,vn1uunny
hindiutlworthornovulrntootfitopolluttnn. hat
daringmopuantluadioauchaoal-r¢J.at1and1dnoto:1.st
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pruhab1yhoonuI¢1:tnI£11.ucntad1I&r¢ldtruthIt|ctnI7
vu-otoxictohnctu-ultlonpruunt. Rnnn1(‘|979)I1ao
mud may oonnnpuon or diuolvud oxygm than u lipid
dooqonttlon or on-mm nutter at high tqorumn. Vtjayan

fig. (1976)oburvIdh1.@lIi,va1uos1nthouuuppo11u­
t1.annroc£1uctuat1n¢I1.tharuannflt1ln.h'7Nmtnhoutby
ttnqmlttyandcnaontityofuunagnonaoonnlandttdnl

attach. Hha'aash15hcstva1uuotB0D5nooududcar1ur
nu-ozeo.&ppn(Um1thnnng1.. 1976) hothnoarhnrluath
and513.75ns/11.nthoratt1n¢yan|(RnInn1.1979)a\nytI'on
huIouth,d:n'1ngtl1eproaant:tudy1nthoarouot1nlutI'1n1

d1adnrgntbomx1m:nBw5moordodua57Ons/ltorthonub
water. 12.2 tor fin aartaoovatu-a.nd8.9 tor tho hottauutur.

Son-a1IDov1g§fl..(1919)IIn'1lIlfio1rntII1ooon‘Iho
mus-qnntyoxcoomnhaouatu-nunnuanuznmsu-n1
po1Jut1anobnIl'vodqu1uIu'1.nh1ofllJ5Iu1uosotflnc£flumta
1uly1.ng£tuIuta11g1b1¢vn1uu(TOCuadFACTb1ncku£t1nuat)
fin 51.313/1 Crnrtyarchcainla).

aIII.1nrt1uount1¢u1nBa35va1nunnu.ngtrannug1.1­
¢1h1ou1.uuu18.5I¢/1(IlIl)vu'unotad1n1:Ino£t1nIntI
truthcouceu-nuns-sngunpuuntsuty. Flucinnttuu
uuunlnoobaux-vcd1nBw,vn1\aa1nhcc£nuutat:'o-uni:
hoto:'1analan‘m‘boIonthhan1I.

Innpoenontv1thcu'11crohuu'nt1ansBm,vnJ.uuuu~o

tonndxnnostnunwnllnlun/<tornn1nn1.uutu-n1.o. 13¢/1.
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Auuurbowvithaitllsetanc/luoonutdcrodto
honoaonulypouuud (1-«run. 1970). Aneordtnctoihndnrds
n-on-nonaoabysgnulcununonunaanandauponlmmna
nnnaoppnnozvanazoz-amum¢1oad30ppI(II1Ian.19Bz).
Houuvar.fi:oMnaatva1u¢roou'dcdazr1n.gthop:'uuntoun¢y

In: only 1/15th ‘Ian ‘I/25¢ at that notched for dtlntnttn
tuna! (am. 1972). ea-pa-um 1/an eo1/1ouu-can-«any
8nru1nDov1fig1.(1979).

lh'a%1cuttIrLuaddodtonct:Iu1t1s1-Into
‘8017Itt'I$Idby&&'I.I¢.lOh"h‘lafloB1tOl1@1lIlBI'h£I
uadindongnothnyulllwflliflllo Ihnnhatuhuhu
pu'ua:1crwpco:o1flnnt1nnb1c,1ntInpruanoot@1o
cuwaIn,hnt1uyfluouypdnmIl.dq¢Iaonthoorm1o
load. Clétlnothu-hnilniutl-ulcttlnntsvhtchoutua
onlyoh-tealumctnsuantnnmutu-ruuuluorulphtb.
tukowan'ganbypm'o1yman1ca1nct1on;thaydotb1.avuI-y
rlpldlycnrttngnmatuoonottuslmovnullnodutoouyp
dunand(i‘I966).#

Inunpollntodrogtoaotru-1-.lurutu11(luhuy)
vnunrooo1vuuuut25.anon’/aqatotnuuntrrunzup
«banal caq>1ox.11.nuh33g1.(19'I9¢)nportadnBoa5n1uo
vu-y1.n¢ho‘hnon10ound323I¢/1. lnfinpolluudnctoaot

HuhmCrccl:,Z1nfinmdDun1(19@)not1¢odahi.d1Bm5II1\n
otioona/1.
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fllahfillo (19B5)hnvo!'IpoI-eudmuvu-munch’
Iuluootaosug/1£oran1nIlIutI7nnmta%n1.troco11n1ou
In1d3ro1anats0.6n1do£oo:ldvnntouu1'.u'. ‘mO1n0fl.¢Id&t
thotwntadounotuultohavunttooudthoutnryuoqt
tntminodtatuvtetnttyoxtlncfflanatnlonupotat. In
tIIO1.l'ItIflythIBOD,o£tb0.£11unntI'In§Id1I'n2‘I-107l¢/1
andflIIlioI1VLn3uw'fru2.§to12I¢/1. Inmamulur
t1mlIlI5torthoo£nnntrunpdhohnan125mda59(aungo
206:1/1). and2.8#19.0£orthoruI1v:I.n¢vatu'.

'nns,thovu'1at1cnnot10d1nBaD5Iu1uudtn'1ngthc
pruuatsmdycnnbocttl-1h:tedtothorn1afl.vntad.oot1oota
otthcpollumxtsontlxohocut-taltlnra.

Invtuofunahtwmllsvuiltnnlvwtuvdinfiou-uh
uaurseapacullymx-Lngoceohortonoouborumluwlov

vahnsinttzeuatoreoltnnitqpouvdttutmnsingnnunl
uynothoatactoroantr-1hmedbytknLnduatx'1n1otflncn‘ll.

.@

&.1cn1%rmDunl:Ilvd.tasvaInL11n5Wo£fln
ohauwattonsandthcnroeewdadmonnhnavunvulwlou
Ixqat1n161Io1atldobItrvat1anIflItrc:LtI'IlIacd£1'u107
£01,669.

nnocourauooothtahultnaatuolntndputdauuqybo
d|mtothc1oa11yadIIId1mdo1%l¢IItbrhaI5|It1nil.tlI
fiolnaddrunnan. lolootnrutnanaoannldunvuruinhungtnc
flnnlouvunotuununlnuvouurylovtlartnalauuon
pa-tells.
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aun1n.ncv1n,g;.(1979)ohnu-uantancrvuluosaun-1»;
prucnaouindiutlnaahuldwotargnntolood. Enduring
thnpauntLnvutunt1anthopanuooanu1uooIII'ono¢11­
stun. Itanasthoytamdtatrlyhutavnhnntnitcnttng
tJ.uc1Int1.n¢Cm1oadatilupruInt8tut1mI7/B1ntbI.Pl'0'
uuounandthnaI¢hu:t1n3tntI.aa9.dtn'1n¢thoprount
Imuosdnauohnungcwudlnanouidhtufilov
vnluu. Aaainfiuauncnuutuotthlsuatcrdtdnotfiau
any dmlctten.

Vhuc earlier stId.I.u(8cn1a Dov1_g§_g;.. 1919) shaved
euuiatmtly higher values thratfit the period of charm­
t1ons1n1976/’r7attmpreacntstnt1on1,dun'1nathopruInt
atxlyflniatmtlmmatohllydcvunotuzycmauqtm
Hatch. 1!mamcartooto£doun'I:1oacuagIandoth¢rpart1­
cu1n'bnunatcad.tsclnrgod1n1:otho!nI'hourarua.unotIIl
ca:-11nr,nsnotuonaxr1.mfiupruuntstI1y. Puvioun
cu-uu Wlhlalthunfigl. um) and may-n:_t_g. (m6%)
hnwdxouaappnouhlodoavooforpnlopolluttontnthn
hubnarnnc. But mrprldnalytluprcuntconvumu
omldnotunacttto.

Iulosu-uanov1,g3n.(1979)obu:-naannpox
con mad for otflnunta but 10 - 15,100 35/1 in Fuiuu-y,
1977:thcvu1nuranaIdtrcn1.55to&1I¢/liathopruut
study. 'flh11o‘|:!notflnIntotPeI'l.ynrChdou1o1n1977|uI
Ifiwvalanothllofilfi/1.&'1n¢fl1ops'0uIntIhfly1tV|r10l|
2:-on133.Auw7-¢/lcnly. Aunglomavnuoorrmoo
I3/lnnutodtoraquudtodtntllluyushdlamnral.
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huflnabovuohurvuttonnttuolccrthntflu
dlclwuatogwvahna ohurvod, as such Lanoteqahlcor
tndluttngthoot-miclondprnuntinanuuotfln
cnhurtnn tyotuu. mu thu hazardous rel: indicated by COD
nhnnngauodmrmorconnnutlon.

351$!
Ann1yI1.Io£¢1kI11II1tyIIuCnCo,/1£n'l:heotudynI'¢u

mdtaud oouuda-able qntul vi:-uttons unpaved to low
%oI'n1 Variations. Alkalinity of crab Inter fluoiuntod
Iudznnduuothtwnrouorca-parodtosurtnuandbottaa
nun. Inganon1.3ut1an1neu'dodh1¢hu1uucnpur
um:-. station 7. Very lavuluu occurred 1n Station: 2/:
to5/6anda1uo1n8tnt.tcn9.

mcun1:olIh1¢hn1msnoud1n8'ht1ma1cuII'IIuht
tndicauooanrrcnaothtfialknllnxuonemnodbytnduntrul
polluttononononldulndaovagopollufitonanthoothnrntdo.

an:-a1nDov1,fi51o(19'l9)notudanu1kn1tn1tynn51n¢

!I'u1O.8to‘|95.8|;cnCo3/llntmcttluuntlthroluhnlt
1nl'oII\Iu7‘l917nIar8ut1anBorthopnuutnh|dy. Bov­
IVIl3dnr.ln3 thl prison‘! oblorntloul thn alkalinity at tho
otthaatsundaxttranflntaotcriuvnntuanatovary
an «.9 (cause) to 1.196 (catalyst). ma manna: nu
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tiuetnntionu in alkalinity of tin otnmnta. It did an‘!
about any tailor: periodicity. Alkalinity of tutor alpha
co11ocud10IuIaytrutbodis¢hnrgopointd101IYOdnJ.\nn
tron nil (not into) to 166 (me 1). indicating gut dilutial
at the hifi nlkalino cantunt otnnonts.

Hqufiinfig. (1976) studying thcpollutianot thc
rivIrKa11ada,byfl\oot£1uontbofthoPtmn1\arPtporHi1l:
tumdanalnlnaityvuyingtrcnloétozfoppninzonuot
iIncdin1=opo11ntian,n'n5Bto1&)ppninthcuptio:un.
transeuosaoppnmmuueom-yzannanatranaotowo
ppIin‘mo£i1IhUItl1'I¢I. flulinoaludgunlanudtru
ttupuJ.pId11hndanvn1kc1initynngin§hotuun8§0nnd
3.100913. Carbonnh alknliniwvu found toxic to tithes.
hatarbnahumpulcntnnlyuthopflorflnnuruon
the acidic tide and normally ea:-humus in acid sodium

villgivlriutocoz. Solaualkulinityindicatodunaoid
Iodisnundpoaknluuctalkaliniwindiutndhighnlkalanc
D3­

nkalinityunawnnntauwnndounnumotouhno
capacity 0: amp. industrial vnntund
uiuduu. Cu-bonnunlkaiinityubicarbonauuutamdintlu
ottlucntndiochargodtrulthcalknlincplnntl.

may monster! Idiot prohibihd the diadnu-go or
vutucontuinin¢ouutic(hydrouido)a1kn1iaitytonaiving
vahrnhouuunlknlinityuunllupfluruimortanttncton
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in dchnlnins the uumhtltty or wants Intern to bflnglcal
haunt. an mum cu-henna, any and cucaun Inl­
phntu (apluI)unobJoct1onnb1c1nasfi'IannathIy1.ntu­
ton in the all purification by diminishing photuynfluuu.
may ulna Croatia uamotio nltunclo

mu ruulta tndzlntnd the afiurhl effluents xruna
apua.t1vc%m.c1nn.ucnoucnthorucn1v1nguuur«u1thau¢h
their Conant; tlucuatud eonatdox-ably.

.;’.".;.‘

nzorunauotpuvannuqpoctiatorna-manna:
vI%mI8.o-6.3uI:loouta1vntnru7.9-8.2. pflnhnsvoro
-ntnlyroduoodbyrtvu-outtallandduahnrgoortnitutrxnl
otnmntl continuing acids. According to Oppenheimer and
tumour (1956). twppcnumc (1960) mutant: (1966). :3

otflnudtncnttsaunltotcozuadflzspromacttnnanwang
Iiaglohul «equation of canto nutter.

llydrcanntunoanacnuuttuoruuurumtnportnnt
1nuutoro£tludI-1.cn1ocnd1t1on—¢t'uIndIpoo1t1n¢anv1rau­
nut. Itdmavcdutlurmovatua-iaacidtcornlknnno. no
naopnnuonutyotmunurcunhodounnuabynnovmg
bcpflottholutnr.



ujmjo

!lydI'oN.o1o¢1cu1n1=ud1osun:'r1odAoutby%&nndIuund

munoua-thy(19o0o)1nt::u¢:-uaxcutunooxtnovonaxromnnry
Lndientodnodcttnito uuonnlortulnlvarinttontnpfl. no
tunlanadtunulvuruuonsinpflnhnannctuudonly
tau-7.7toa.3:.u»1ouunuoomc1umuu:nnnuynno¢a
unportndoarlia-tnuuvollnrutmr-ybyDn.1¢IIlru(197*s).
Juyapa1ung.(1976):.ntnnuayopnnu1uun:uun¢uu-.u­
monId1untorunntran6to7.6,1ntho
8-llutupo1Jsti.onunn£runlo.7to8i.nthooQt:l.cunI.
5.3to9.5nnd1nthorooovu‘y:nnon-un6to8.#. Haunt,

thoytumdnoproottouggutthntpflcftnotldflloPHOWHORKQA
uulth. mopuazunotrnmun-anuum1pmr1eu1a,A-an
nnuII1mphouphcup1.ntour1odmuI3t:o5Ih11oantot
otnuuatd.1ndnrpdn'uAnnn1uu:1phn1=o.n-Iitnuallxonun
mmapmumuunnmmmmu.

nwtngflnpuuntinnattuttmvwylovaaldtepflot
upto3.6unnnouood£tunstnt1onI§'ho8md1naunuI1
aclfltcpflprcvutlcdttfiustlttuahfirdalnlnlydlrtngpont
nndpnnunnooa. A1.kn11nupflvunotodon1y1nnay,mgnat
nndsqtuubu-.Ihunthonannoaauua1:1tapoak. Alnonkanno
plioccurnduptestaucnb. pflotthootflnsuntnfirauxaut
n'uthotactor1uvnntuundtonry1I'aI2.1(C¢n1nuo&2Gc)
$012.5 Ctfucohlylt). Alnonaathtonenth Inflation: were
&‘IIGldQ%I.fldlimt&.tIlOof‘1§II‘@u \ihL1IPu'1JIr
mtn.ton1u.Ou1.noound'rcCIIInInh1nnd1wn1d1op£,cuh1yat.
Iccuthnoahmututrnflnuuudnnmpm
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Sfi1OIflfl1106t0d£l'Q10I&yflCd1I%l‘30fl01ltI
nuyrtdnglyahandhulurvnhnaouparodtothccrthnnu
o£Pa'1JIrChIu1et1.amdcu1mB1nnn1.\mnnu1.ucr1|1ann
prIvn11od£orCnh1nts.1'CCIIu1dFACTIvb11on1ka11nIpH
uaauuhdtarctntnntnumclcndumpflpnnndtw

C@nnt1u studios otpfluhnntrunuroolann
(mr:tueou:dhottu)Ind¢rub\uhr1nd1u'udu11I|yanhl.uor
pfltorgnhvatn-whichoanhvclltolonudbythohuntto
mm. Itnvorhnotlnstlntpflhlnrroutoamalnr
1cn1\Ifl¢h1nenb1muanv1thh15hDfl!3onntcnteanhntouc
toamuttehenfiicnto.

mladnrlynnndmtanyhnccflcotmunthosot
aciduadnlkaliuthnuunauttx-anfln1nmn'tr1a1tnc'Iar1oa
otthtnahldyuia. Tluotlnrolnotpflaauuotthofaatorl
wunmafiouanumatqmohnfiunyhnuuynuul
affair. noticeable at ml the of named Inur now.

To1InbJ.opfinngotornostorfiot1:hu1.s5.0to
9.0 (H1ano1fi,fl.. 1956). hatmurviflapflhlovéuv
huprotlucttvuflamalhlimntur.

n11u(1937)po1nu¢autcnat:uhuuo-oauquaua
11£upn£orpHvnhauhntIncn6.7nn¢B.bandpllvu1uuhc1au
5eruhovo8.6arodu£1n1tu1y¢htr1nnnts1orcvun1othn1to
Imnttonto. lllshuadlavpflwtlldctlnltnlyhudotrllntul
tonqnttolttoandnnypnvuntthonultpurlnutacnprooua
orthon-Ive:-vniaur.
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unua1ag_+,g.(1976)tunIunanctuo:nuanta1uw
pflllenortobonotttnhlctnncnturfuttnstilhlitodu
tottuhtshlyaotdtcnaturo. Evonintntoraooutalnlngfito
ag/13230,. tmmeoumnot nu. lh1.I'g1g1.(1985)1n
tnnuu-oonnuotcoomnhaaacvam-suoo:uod1oupHunm
anrsnsjunoocnnonthl.

Vulattonatnpflovurlhortdtntnnanuuuutturtnr
atthoanuotdluahnrpvunmtteduuchnkofinmvtnm
aunt hazardous to castle 1110. me uttluunt or black au­
pcmqdpnruulcsnufluracrorthaentouthcmhruhl
non.nonod1:unoudaumnh-ounotthcpoxntotdischnrm
Iudnnouood, 1.nIl1.¢nt1nsox1.t@oIo.fd1Ic:'otIp1IncIat
undnonrtlupotntsotdiudnru.

c1uctuu'cucbmt15IIIouthIut£r;ntIncoch1nhIrhan‘
nnnuhirfill-.% 19e6)1nd1atoathntu-syn-umznuuag
thcpnnlypnanettmotflatnruuthomhicntmmh-r
ttonlvcrohidlthluaahalattlloyclr. (phoq:hafl50to2,195

lust»./1.anon1uu1n:u'oa-n22-3.98O}azat/1.n1t:-an
5-539}l8l1/1Indn1‘hIfl5.5-325):¢at/1). many:
pnnnamueaflawtrwmohnlonndfinhmthlopaw
dnct1on(71.lo;/n2)d.1dnot1tIl1cntoonypou1h1c lnortoota



cthu thin a roduoud pram production cvuflaough not-hut:
oxttamahnvuboonuporhdtruntlnvtotnttyotthutooury
(vuuaapa1nnn.. 1930). lhuloluorcdprmupralllaetiu
n.¢htlIt¢uto1ovln11novat0I'londflIoto:1.¢c1£octon
than. nunuuantorflnhuhbmmtcpuanottonnyhdnn
toflndunttonotflnotthnntndiuhnruud. Allmtho
mxonuoaunnanxnrnac-aau1n:pr1ouato%ora-naunannyuotho
pnuntlnhrplcslan. Boyd(19B2)mr1n3hLsauIl.I.uoa
uhrgnntynmnpnntinpuadndamlharomtodflntln
ntunuhunpflvunothuhtlnpcrountnauotuntontudxmtn
Iukuptnuunza-4. nu1rg3g;.(19e6)smdr1ncflI-r-lovnna
otcnvinnnntnlmnnotu-Iotcodnnlnchntuntntu-aunt
Inintntningcpttnncooloctoulomfltttalumpnulttnlfls
£amdmu'u1auta1’£ooudooo1a51ca11y..nuoal:lnIInaonr
movlcznttyotmctntnntdiotrgntruntu-flnurtuotory
chatting high aonemtratlon at nutrients with law pun pro­
dnoflmandcthuflflnnostfliuuubly aihntcdtonulst
oaolnctmldiatortianatouxnootttsprouinitytofluaub.
susyuunay. they accorded a must menu at 11.h 3/an’
1nmn1n&u'II'u1.1ypo11utIdu'u,thobLoInutrupnun£1uJ.d
u..ruuummnamuaus.srn/-’m1y.1:upauo:mm-..
prumpz-emotion. hoabowtaotc1au'1y.Ind1aud1n&o£
muranmultupavtauunsnaflatfistrnlunlqumt.
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A-mn,1.nthntona££rum,unda—uueoJ.
nflrellflollntamdtohconootthonaorponutmto
pxuqunttnthacttlnuntn. nnm’c¢1:untotthoc!tJncntn
difirpdtrau-cnunmnnunnphoqahphplnntutnn
5I'oatu'tInnthto£1nthootnnIntadLauhnrand£ruothor
plants. nuuaorum-eotantrnflnftcrinchulnnud
ananuvcllalfiflfitaansottrcon-olI1npII‘!IIl'(1t.Bt§o
9-rdny)n1on¢uunu-annennzu-an-natunntnotz.s12

tumupuFur(7fI:IIInup¢rdny)u¢1nnl.ntIInonv1nu­
Icntn1Statau3q:¢l'to£&'na'hII'Cooh1n.Ku'I1nbyI£9CB.
1%2. Oiflniwmtllionlltruotlndlaltrlnlottlhlmto
dlsdnr-god.1.ntoth¢r1vcrPor1ynrpa~day. meant-thuuon
£ruFAcTuu1nthoadoro£5.7II111I.1an11u'u. Ihuvorlu
out'bobo1mu/1otmaIfl.nca1n1tmgmcnanavu'I§. hat
uthod%svuInotun1tonu:ovaJ.\nstorunun:.noI1
ntfiopn In tho river was nkcly to auctnu vary mob.
Btttlattonotaununaculnltmailalnthcoftlucntstlilnct
mrnngflanpnuntnhnlyudaamnwnblnanunhdu
32.?B to 8,033.4 at/‘.1. %1a¢n1 nltrucun valuu tor the

vntnroolmnruundttu-7/as-t/1to1.13n)u\fi/1(stn.5)
tnnunhcrtntm twyann. CoIpnrodtoproandpont­
Ia:.noon.%1vnhnsvonvIry1oI-I. nnfiintn
pnhutur nucmnud lntncn 9.823116 5110.11. Inunnnl.



ugzgzgo

flnlcnlnottmininnvaud tonrdnnputluu nations,
I1th1oIu1nu1n3ufl.onu1tohmd9udh1wvI11aa1n
stnttcnssha. hquunnnttmsumhsghlyxnvaalnr
dqmungondiuhnrgnnndnounh.

nnyxnnuugnuu-ouPourunmx(19ao)uuuns
(1937)hnvou1nudypranamnuu:1coaacto:m,unnns‘
oqamatottdnuitlnvuryincroulta. hI1cfl.wo1lB’
uvnlluitsandettontohnnlouemunnslayhaotch
upfldcpcflnnt.

Iuunm (1952) man-madam Gun: (1936)
motaam.tyo:ui3nnnm,,oaupommtonan:nmatonc1ty
«puxuuancnocanaunu-.uano:un1on1uana,orra1,,hau.
Anntnvnatammamchnorutoxtcmalknnnnthunotdvuioro

Cvuhnnn. 1952)hIonuu1ts\n1an5.ned1aI€W3).1ouon
gmaonmammtmumomuazuumg. I-ughlavolsotthc
o%IaJ.to1anunuI.anon1tnaarbunta1orIporhdto
ho1:nI1¢1.na1|:n11ncmua(Ro1d,1969;K1cxn, 1972). papa
ran51n¢o£7.5-8v1.11I1n1.n1aothctax1cI1tooto£1Q1I.

flQn.'l.nhr1.&m;§fl,. (1969)obau-vodthatotnnnts

ti-uilncslrdl-1FortL11:!orFaotaryd1nchnrgodLntothor111a1:t!’n
uaafiancluutz-uonvou-gcuanodnow.-lsanwottisiaquun.

Astl'Iufl’1IkOoutnl.n.In¢Iu'CtlIIII1.2l|/101101332
1.0 Onltdaidlmnlttnblo £orp1nu1¢:1tn'o(I3I. 1978). ihtlc

nlt:'uton1'h'oum,tlIot1nn1ox1dJ.udproductotIi‘ll2ahon
nlcnlotioua/lmnuruypnntahonpotwuuhnuni
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h1l.vI:‘l:oIhnndlununbo1.IIlI(8Itio1cnII3I:lth.1965).

mmuufig}. (1%1)ut:lnntodthounu:uaaunt
nu 'l:lIl'lIl.‘II'ItOn:|»1l‘OfiemIoIlItI'nt1m1nfiI acquit:
o1‘11l@tb'¢1l'9‘O0¢§Il.¢3. A1.1dIIhIdIl11JIO I1/1. III!
63-3/luqcottnlyltnchuunthonnahttohonqcnntbln
torhuvytuhurhnty.

E1uu(1937)IIIun1aoo1tluop1n1.an&nt:nuat
enuutrnt1anahovu2.5yuI1ahunm11.nmupHrunpot
7.1:-8.5. lion1noduaI'thod3II1n\Im/uotpollntnnta
1n;hu'1n¢£1d1. liuqhnntandflnuoolcrattonotmo
tu1dwo1thca:v1:'¢ncntby&l!nI!'¢cIt1cut1anot
unnhandpli. Stntlarohau-ntuuuvcnnudohythntfiznn
fig. (197‘T)1.ntho1.nIhutI'1n1ho1tatE1.oor. rmanthou

hnwnpcr1:odh1.a1pHwto12.5anda:on1nlo60-Sfiofignt/1.
JnyQa1angg_(1976)recordedh1@couoontnt1.onot
flunvauinmaaz-ea. uaanoreantymanuupmnnravur
&3ctoO!11\IInts£I'u!'AC1',!nhn1ma&tD1V1s1onhnv1n¢hlfipfl
(8.2o)andh.1gh%1a (23.0loppgN) vaanyorbdhy
Vamaqva1fig}.(19m). ‘rheynotedulxzuilnoontuntintho
amIo.fIortn11tyaI'umhn11thntmoo1£1odtortI'aIlII|utna
(131, ‘I976 I) me! about!) thus that for receiving Ilaianro
(181, 1976 5). flullrnr. mung thu prcaant investigations
finomtnntotflnnutvtngvutonnuodtruabuat
29.§p¢If/lhefihpgatll. shflicaonthnovtdclyupv
1-utuuInuuu£:'uInGooh1nI:aaInnu1nrI(lh1.rg§‘g.. 1986)Ihund
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ndonnlumalpnttcmotdintrlhauontorxniaul
ntttoun. Annual nttupnnrudn-u1.2to199.1
Pg“/1. hoyatuihuhdhizhnlnolnftnuntflouln
mungmonmnmnmthuanuflnmnwtntuhmurur
&raI. l'|flI_‘lCl'.&llI1;@VI1I:OloII‘II3ItII.l&@l'pd.1‘llUO!'O
duotothn~ct£1\nI%tI1I'e,ItIntootcry.

Nouudzdctr1mntoJ.ottoctoa£1ahvnsobnn:-Inddnrlng
mIprOsmtstuwth0,|1@tho%1.acanhnt\I.sh1¢(Uoh

)3“/1qt3m.8). inauoadnbohouuzaottholour
pfl1nthnntorcohmIh.tahnduoodm‘tax1cct1octotfilo

It1shIatntmtuIInn1.a1atmd.ctonnnyortheh1o­
logical. n,vn1nus when-c1n~:l.tsh1¢ %u'nt1cn dtamptnwo
1.nbu'1tyo1‘mtuu11IdA1chntyrcu:1t:I.nthoJ.ca&l.n¢o£
the chm-apnyn. iiatarajnn (197o)mu11u1 the emduw
o£anm1a1:omcr1ned1.atmsmdobaervedfl2at11-eeanéun
%tI'nt1onsabova 1.2 lg/lune tune; conountmtiola
u-auna 55 mil mmmuoa pnqaosyuthauc carbon nnucn by
90%ande%h'nttonanK:u1d275l8/13t°PW¢Ph0‘Iuyatlnalt
°¢IP10tI1y.

Aunddnruhhanntottwuubungdischargudas

1n¢mun(Inehchung3g1.. 1973). nutroaunoun m-nun:-.
nu.coq¢ntotthnuoiInnu\ntIIahd1.ntothonod.v1n¢
IutIrhod1oncuna11:u-tronhuntb¢unot1huodIpnIn­
flnty Ilncrnaalnlcontltuen which htlrmltnuillnsto



ojzssju

nnonn thereby casing 11). effects.

Imlunicpmqmunlmsmgmnnlnummu
hovu7h1shhu.n¢272.Io2. 216.e5md1=lo5.1atu-ma-taco.
hottuand;nbuntor1nthoort).untd1achnrauu'ou.1ta
oononuuuanbotnaoatrollodbywmtmutyotnmnoannl
new. latest phoqhato eonunt no cnommtu-ad at station
9nnd1ownhuact8tnt1ann2nnIl3thonnflnrrooand1n;
huhvuhxostnnshtlansbtoa. flutlnehntlolnnntul
any to the crust «tract or Lntornitunt dtoahu-pa or otnuuntl

floclttofl (1951). natunuu nu. (1955). sounpp.
and Jam-unn (1956). human and Iunuppu (1957). Zohol
(1999) and than (1964:) have shown tut upon-tuna of mourn
Lntlnntnlrnnnttanotorgnnicuuturmtlnadtnlntnuld
n1ouoo.t1norm1.¢phoqhnhcndn1tr0sIl!%0|In:ln1nto
the avorlyinz later. use Zohcl (1999) can run: (1964:)
hnurooomtudthomduutnr tntnrtaoouanucttvounn
for Itnonnnttoa or (10 latter. According to hrnoa
(1959). in mum ant-n-. -nor N01011:; at mu-nuts 1.
around an-ougn tho uuunta.

flnddyuxIsnnhranuInnn(1972)uhout.I.Iutodthn
phoqhntn ngnnunttu cottvitytnuuuadnotatrcptcal
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utunry utuhuahod nu-tad 4111::-antic]. nation at was
in flair china]. chruotoriuttu and activity. M111:
nnrinnaouuudinnntuqpurcdtoboatnblcmdinnoar
oglflihliuotutouthflnovurlylngnur, thatormgh
ullmunaimuhrnhudmkamflmmnyutm
anrlytngvatorvdntvuslouallncudhmtdnudu
urvarutruudhynIlnorhLnaP0‘trantlnavu-lytnguuhr.
HuUlIIrtht7ooIA1Ilnot1o0|tIIInIo¢1nttdI'¢u11.|r&n¢Io

inthorclcuuorndaouyttcnotrtktruortothuaultnnt.
Apau'n1uaoe1nt1anot1anrodpBv1thtInnpno­

nt1onotP0,.trufiuud£nmt\nIcv1.dnttr¢Inc1ou
Iwtnutionotthotrroants. Inauottbomnoltuttons
udcaut5.ono.fPo,.a'uthouvnr1.y1n¢uturUutomdtoooar
atunhtivolylourpfl. Ittnnteundflutthopllotfin
nod1nutshaohoun1ntmnngoo£7.2-Bundvtthanthu
nnalflloinnmnuotpfluuicntodanintunuhuctu-1:1
doofio|1t1oIIn£tootta¢nu'oatIrl'I1Cll.OoIPO‘¢3*I'lIo
cnrlyingvntur.

Dquflhzgaaflandittcrunaointhohaourlducttuty
nndphyI1oo-ohIl1.cu1oflonl.t1ano£thoI.fl8.IIfiorIgo­
unflnaqcdtyorflnnnndtflun-aphutopha.
thcmtr1cntcaneu:h'nt1cno:tIu.ovu'1y1n¢InbrI.111n1so
dtttar (&m@ 1972).

mrlngthnxnvuttguttonanmtrsantaotcoatnhncko
nun. md anus (1969) attrihatod an



0] mo

1:1-an coalcvlrhttanintlumatrtcnt eonflat otthountoru
to the annual hydrogrnphical and motto:-oloaeal aondltunu.
mt%dy@ (1972)nttr1hutodth1anr1n­
tlmtofluodtftcruousmthcuittnprqortyottho
uudaotthouhnry at dnrnnnt nun.

cam: and aoa¢n1(19sh and 1965) -nuanced at

thouflnuuutunhttumflumacanmhlumd
mu out-lying nu:-. nun upporhd oburntlon or Roddy
and3unnnnnyanm(1972)torthonnr1mud1.Imt,h:tnot
to:-utnu'.lnoIIdhIntu. Pornnrmnaodlnuntathcprooou
osndauyttonundduuyttonnyhoukmgphuuuuorlou
nnzlhnowalyntntuintnsnnogalnhrhncondlttcnuth
anrlytngutu-. Aceoxdtnzuaoddyqndsanlnnnnruynnmtn
mouhartncuuluntattuppcuudthatonoprouuortho
ofinruyhudaninnttngporhnpcmotothohiualyvlrhblo
mtnlnotthoutauimutllnutncauudbyiauwuotl-:l.a1

fiomvtnunnt.

Thovnrinttontnttntumrootaudlltntanlnouppcutld
toplaynatnitieantaalointhougunonttonandadlonwtton
expo‘. Ihoynotoamatunoaao:-ptxvruuacnoyxsuuhuutn
hiflzcrstltolqyporomtnauoftbuoudtllultmdtlnlotlltlt
a1ayemtn‘l:I1&'|:hoh1mpu'ou:t|¢ao1‘t1nOnIflQpOIrto
be oanhotvu tor noun sanitation.



Va-yotiimoanouluutionotcranniooarbonanatotll
phoqhwfiultnfluuflnmtnmrctwlfltoboimnrnly
nlnud to the P0‘ unnu-ntlu oupaoiflu. ‘Ibo haunt
Inan1nthc¢puIntuIaau'pt.£mo£Po‘uunot1eanb1otho
truaondphonphanusoontuntntnrcnlsorclnttvalyhtw.
VIhL1.cBuddymd8nnimnmrqyuuu(i972)oou1nmttI'uocw

actionable dqrumt afloat an thu P0,. ulnorptton, Jottu
(1959) ohm-nu eonuunuo cup:-nan: ottoct ox u-game

nturanthoPo‘a¢oayt1enud1nIntnvd.th1ovutounou­
tnt1¢uot1.1m,phaqahuflIaau:daraIn1onnttu*.

m adloljrtlon, vugdnratton of mo Illnnnnts was not
qua appncublo. ha nntnnl pl! uttering malty at tho
udilntnuyuluoholuulcrtnsttditttaalttonnnufln

m nu P0,. tmunnnttcn activity.
nuu'1n3h1shhnoturLn1docaqea1t1a1,tho1anar1.ngo£

pflct1'octudby‘l:hI2u'IIfl.¢IIotC02uIloI‘£III1ouotd.r0Iu1tI
mmonlauotm‘. fihcuoQtl'Ifl.&o£P0,.l|yIaO­
tI.Ios£aruIuod‘moeq«l.t7o.tP0,,:'ngnuIt1onc:m|ddn
attlntpflhvolsunllu-tncfiurolnttonutpfiutmro‘
reparation aotavlty at an actltmts command. muo­
tonittsnlcnrthnttbnohaorndpnotthonndhuntalmo.
cqocunq ntlovu-Jnnlannynotgtn dottnitu tllnuttan
o£thoudnuptl.morduont1ano£Po,.bythoud1nu:tI.
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can-1tuuaoodn1(195b)npoa-udthntunhottan
dupon1tsuncrtrcshntu'h'OcIInt1ybooaoannu'oh.1cm
cozucanmglhollflmmdxndwthouundluusflnm‘
n1nnudnr.l.n5tlndo%t1onotoytc¢ohr1.ntu1mn'
Ialidphoaphurusccqhxununntphkonnrnmdh
ounrtnthopfix-a:po:hyo6. narchnmotyhuphnu-dug
tonmumnmdauwtsmmqluutnutaudbymtruu
mpll.

Po,,ouountnt1onaameovcr1y1ngutcr1nd1onunpoau.b1o
Itcrobtoloctoul activity at tho Ind tutor tntortnoo.

nuplcttonotphoqhnryuaouuntotttnovuflyingntur
and m¢ any «amt numb wank ntcrobtal activity.

nndnarflmuybqhawsdhouwlnmuurnu
hodmtohtghcrtanunhnpupaettyorttnttanutorrto
Po‘m:hrtrnaod.tnnttoacons1dnnb1oa:unt.

Adaumdpnnuulwdaunauinthoduaolndaxygm
or tho tutu‘ ngguta controlled Inchrlal aottvtty.

lh1rg3gL.(19$)d1.dnotrooo:danyuuun1trund
torlmlfiicphoqhhhufiliodtflcatuulmcochn
hehntlra. !hcvn1uurInuIdtruu0.hto37.a8p¢at/1.
llauynotudhzyaomeunti-utlmotphoqhutuoontriluludby

thutntondtlumuhungtonmudwmuhmdmuotgawuo
p1nnthn.1ud1n¢tondoaI~uuo1.nthuomcuatn*H.ono:
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paupnuamussluunuuennypnnqnnkton. summ­
mnnlnnfifi. (19$)n1nohcdnca:-dodhubanantnot
pbmhtoduotot!nd1aclII'uoto£1.'l.I.Iontatl'utho1’u"t1­
11¢:-tutnry.

V%1mg§fi. (19B0)1.nVIst1mt.tn¢euuuo£t1Ih
k1111nm1.tnpuzhn£u:ndh1¢plIoq>hntooontnto113.62ppn,

tntngatlnc cntrupmeubd condition or the tutor. Phoqhnto
oanuntanunuotaooygat/lwuupoa-uacohoprnnaou
Cvidfiootpolmttaaudupcfittnloulsohrnlflfiuhtaflon
(R1.1a 1_gg}.. 1972). t cu*I::-uphuattanlctltsu
‘|=opol1u'l:ldGond1t1cn\Iunahd1.nthoprOauntl‘&IlIcm1y
du':I.n¢DooIIhII'ntStIt1onn6.7IrId9IM&ttoou1y1n
flnmtumllmnmmtmflnadlnutnfi.

Anun1ys1aoto111I.Itntnd1&rfida1Iod1dnotrocoI'I|
phoqhnhcantutu2t1c1cnttocInaopo1].numhymt:'o­
puanttcn. cxoqt the «taunts inn FACT. Also nqlu
conoo1:ua1out:-«anyn-amodaachnrppuntaaand
ounamu-uhlnumofintnphomhhoutnt. muituu
1'andfiItmphoqhn'I:oaIItInto£thoo£11|nntnd1n&rpd
nuflnuotuioomgnuulnnotnttlcdnlttounum
oontrcllsncthnbunthu.
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REM.
llttrtiaueontuntxnthcottlmntdiachnrsourctvuot

tho1ovoI'¢ervu71n31ra0.8to2.67’u1nt/11nd.tont1.n¢nucttoctottlnottlxantndtaahnrnld. fll.dI%u'nuon
ooaarudmrtagnuounhcrtolhyovtnatoutn-noulhnnrattrtto
pto&nodbyphytqa1.nnktanh1oan¢nI'apcrhdbycnrmoo1fig1,.
(1970). Furthlr 1: could an no pnnnud tint ac:-anon
w @&flmfl§mumdnNdflmd
mu-nu could also canuuhuu to the %u'ut1on or nu:-_1‘u
1nttnonhnr1.nucnv:l+.%t.

scunnnlul-httonninnnritoountuntobaorvcdnnybu
dmtothopudntmnoootanyotmtsjpltocoudqfilnx
m¢nmouo1os1m1acta.v:$yotapurt1unnrb1ol.mcn1
uaunuyustnmtuymuuu-unun:1nuuuoorm(19e|»).

mo nth-11:: oanuntnuon an-u-gag... 19a6)1n an
Euodtttollnturoantncodunhnmttruflnchntndhuh

vuno.2tuz2.5’untl1. Iihcuuvurypoou-lune:
mu-an-nnroaunuutumuymu-fin. (19ah)n-sta­
uhtnnII1uunry.1ngInuI1.um:r1nonhuouhndnou
n1‘h':lbooII'&t&Ir1n¢‘l:hnpI'cInnt sully. Aluonltrlh
cmfiattnnnlatlvllyhlflm ¢nb(F1¢.9)thInflu
utnroolum.

mt:-ta hung an tntunnduh prahlct pronoun both
man; nth-tttcatinn and dcndtrtttutton pronoun, its
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unstable mmrcvwldhnuhunanaortaotor uqannblo
tcrthclwandnryxnxnhnunotlnddtwtngflunhfly.

lhak:ynu1lanthnr1and(‘I976)nahdh1¢rntIo£il.o­
chutulouyacndunndpflutnngmunuotnttyotnuma
uuhunox-canto xeaa. nan-g3g,.. (1985) at-.1:-uuua ma
uonnotthutuotol-snqunthlotorthcnnrlytotul
equtianornm-zuatpozmua auuouozmommnuy
utmry.

Nltrlto eantunuottnoortnnnudwuudnmuruung
1ruIn.11to7.1t2p¢ct/1,u:ocpt1n@r11£orthuo1fJmnt
:rencuu1yutn.uhnn1tr¢g1uaorcdcanxu-bxtunrnyntghnna
o:11o.69umch¢1aoa-appodto3.37anaur1onotru.

£11’

Incl-meootnitntoiathntthotcrnlityotnhr
uuusuno1c1ydapuIluton1t1n11nnv1thoflnrn1tro­
pnnnambimu.

#11131 1 tqcnl. d1str.lhutl.an at aunts outfit
mflnuhawuumuuuduromhrpnttums. Hwrngm
fiulnntnuvnuuuxbuaturodtrusuumitoshum
3, unruttordflurdocljntngchnrmsprucnooonornulnhmu
tln1¢vo1mr:|ngmnoonnonthao£Maut.SQunhor.0otobor
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unpoubanaocnmmhotflwuhor. wnbuuuralnblud
voryhuhuucllulovnhnl.

nqcnlnxinunuhuunnfibnoouurnuoh
atnttunaconudcnblahtdltummntunynpnnrpntttzn.

In tho pliant Italics hid!  of nttnto
u1dn1t:'1tovumua1nonouuda1u¢'v1fih15h:n.I.u
cantata. nu aunt:-nah-its rcduouan activity III acqu­
tlly appuuodhymnprnnnocotmmtn.

nn|Ilnn1Vu'I.It1onsa£n1tI'atIcon‘@t1nthIlIII­
nonnJ.nndpu'nmI.d.£1o1daotco&5.nhndnntouIutunIlto

hoho1ana:O.1uId32.6r¢nt{1(lh.‘l.rg§g[..‘|9$). In
yuan). nstrnu avulahutty an ivory law all alone flu
sunyuuuuuu-qaunvuiiumamnwuconuu
unoudtorAahtunuad.1uhury(Ih1r11§;-. 1934). fill!
ohnu-vodapomnard1atr1h1t1anpottcm1nthchaaI:vn&'a
vithvuryhuhniu-aueantcntinhlmlypollntodarn
m11oothcrpo11ntodIhtlauhndnry1o~ooa'l:IIIt. Ibo
lounitnhcontcntotmopollutodrociannyhotmrcnlt
o11owratoo£vQJ.IIIuhmtmr1.n¢tludo¢rudat.1ono1%1c
naturmtlnlooponldhlychaotonttl-atonthcttu. Hunt!’
u1uunoox~dndatsht1on51naInu'u1and1n¢nbntor
nttlnosunboautanoodlngotnttnhrtfltruhvntnrl
udunnt load. van» othor mt:-lat cantata. aunts
uluusnizhoctnncntannotoaqunuvclylcwomu-.I\at
£oran1ng:Innh'ayva1uIo1503.1rortlnc.tnnut1uI
Cnhlyotcunnsmamt.
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arpnu nntur, Afithocun. talents ow. through avail
oeuuttu as sin um as domestic. znauou-3:1. ua'l.¢u1­
innl eta. Imduwaumnl ptrtnuuou. bran (1977)
sttu-mannlyntsotttnlntntmufiutntu-qnntynwuy
eta-ngrnnrunmnuupxnomtauncznuonahcuttno
ext:-may tut natural put-inaction at raven.

nuoountdtalandmqcundutur vnaruond
firoI:ahphynoa1@ohaiou1opa'nfl.onnu.mhuooIan­
lnuanand abttnns. It was found that thtunccllulnr
po1.ynIupr0aont1nthoIIu'w'1n'bnru¢tv1th'moco11oMn1
nthrnmlttngtnaeomtdouhlcumwttonotlwull
InnIo‘uu~h1d1tynJ.no,1navuI1uheI'tt1nc‘. Thontlhlu
utbythcdtuolndaaypuwrolcruttonlainlycrflvno
o'hb1nudth1'uum'n:Inpnn1.uo£uroh1chuoflI‘u. mo
htnorlmaubvalucamyhoinfltutnraotmctriuunlnu.

iilomqfiodloadotflnntndyuuatnthountu-3
n.:1odconnI.t|uIb1y1’ru3to252.5I¢/ltormrtuanuad
zh.Bto256.7£orhottuuttrnhom1.at1.numdquopro­
bab1y\nur‘un1nt3mnosco£t1du.u:rru:t¢andnannoonn1
now. mm the utunrlno Intern were tam nhttvoly
an-bicl. mtcanttmaus turhtditytnsnotraoouulnnllaluur
Iahrmsprumt tupcnx-11y. flaunt. the turualtty cloud:



ojmfu

oruadaoct1an,vh1ch1¢neo—on£cntur¢ornunycn‘hnr:lnI
rtnntumznmntrunttlanaannhotununtunhann
hnct1IhvntIr.gunn11ychnncinrundhyutI'cno1.yh1gh
uq>unnd1oudand1ovt:ipqvuruIIy.uunnotnou'lodpro­
bnh1yaa‘flIotI'&fl.an:cnnIun?otd1It&net.

aannnacnu-tau. supcnaoauutu-uzzntnocoemn

nuunn,tInvauroo3nmhnv1.ngnnx1nII1od¢l\u't:uIuI­
moan. 5cstmo1'1u.mtedn'uduutuaInp@1.&utr1.u1
vutosnlnndmutlnuhnryinddittcntotlnunto
aalturnlnmottaoininsthouhnryinthctwpurnuclna.

Gmflrmfifi. (19eh)no1-.oazmt1:houumto:1=au1
nolidstsvu-yh1¢:1nthoI1nduutc.rap;1n¢hotIIn
13aoto13ho-c/lunanyannaaatncngntpunuatau
qnn¢1o3thodo11.eutohuuth.1n¢noohm1mo££1nhudu¢r1­

had uyaanu (1962) and human (1972). suapcmodutur
nyemumuc2nn1oa11n.1nu-ytoxm-uupoc:.n11yaur1n¢
uyatnannov. xtunanaawnungsnsornahu
cnaaocauunartelity. Aquuttunatretonivu-lauds
(water ponnuoa Research. 1999) lllaautod that an tum
anutnmfluramhmtuwbflppnamqmdm
nutter 2:-an various menu-us. It is however duuauzt to
drumunotdamtcaunnnthdhncnhanmlcndhanlou
anmcndodnonds. fimqzumndaandsinoonoontnttonsot



numnnounuzonuunnmmnréycmnuump
n1a11n.1nryuun¢1nu(Pcn-ur;;g,.,1979;vanona
nunu. 1975). SI1QcAdoIlIo11dneooI'd1n(tePat:-1& (1953)

mnnnttnudommflunufiutnnumzryommfiurow
rududngttahpopuhtlm.

Amlyntsotmqauulcdototnnnuuhuhctudoa
tndicaiaudvu-y1oIvh1nu1'nng1.Izcnwun8to32(IEa:¢u1.noo)
town-yhuhn1uuo:1hoto5.oho(ncrumua.mc1).
Aponkva1ueo£17.333I¢/1\iaInotIdto:'¢1fl.nutsn'u
«nun»-y. mtmgmauuuumurmmuscuuoua
truuaawnamytractflanntdtsahnrgnsuwrdodun
1aIvaJ.unm1ynn;1n¢trcm3.33to76.hxt:rarah1.gh1ouI
o13§2n¢/lturfccl.

Ho\ovur.uqonlna1oud1nmovaurco):mo£'I:hn
away an I-ooordnd ouparutanly higher values indicating
orlimmuadodloadtrunotharaoux-cos. muttqpcu-and
flntflnpartplayudhyttnnaqrondodloadotmnofthnntn
dounotuutoafrectnachthotmnnotthonnu.



Antudyotthon£ocyo1o1nt1npoh¢1cru1I1nd1­
mtuthntn;oodnantot11v1n;uthrocoununnno­
phnktm. ma via the more runtant pane: of downpo­
I1n¢orzIn1unanddct.:1tuso¢:tr1h:tuI|uhnt1n'hIIod:a
pu-uculntu %1o mthr. Host run:-oh an dot:-1.'l:uu toad
Hubs has tooluaod an pnomctton at particulate orlllllo
utter. Estuarlnn oraunc utter consists of unautho­
ncun contribution wanting tron print: production within

the nun:-y. all a11ooA%:anaus cont:-nuuan tron amount
count. Particulate natur vhothur dertud 1:-on the
atundtncbiomuuotwaurcolnlnortranautochthaaouaand
nnochmmutaoununcnotpintnlmuthoytuutoud
tar tutor lacuna pcngtc annual: and tor human attu­
dooquiuon. (twin cu-ban 1.: unocntu with and is
dorludtruallnunasystuu. Inatsnriautonutt
Iaynnot1onasamtr1n\t,ancIIur¢yaau'oo.5rovthat1lIa­
lnntnnduu-rfi1m1h1.tcI'. finuitnnyhootgnncrnl
tnunotunplyuasmruotmtricnuorcmraorxt-my
hootqochltnurcstuuranltotitoqoeittobtologin
ml activity. It‘: role otoounu «panda upon its anion
andbtologtcalntntc.

wgmtcurbanandmcrgyacnuntotmonuruntunu
to be cleanly union to the anoint or parucuhu Iatur.
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An uauunnt or particulate organic matter and carry
pufc prevxdon a non nnntngml utinntton at tbs pool.
otautlablooacrgytotlnmxtu-ophioloulpnrttanarly
in inner coastal and estuarine syntnn dantmtod by dotti­
hl. ntfltd.

It1al.qaortnnttoatroutl:Ieuntn1ro1ootpnrt1—
mint! Inttnr unparucle, arrying pollutants. inch any to
tau-oduoodxntaomcttcsyuusbynrraounmottunu
uhygtnoqhnractnlluut. flonvyzntaluandothnrpollntanta
caniodbyrxuruunqorudpnrticlunnytononooxuatbo
nouuuddunfinuwruurunmduthuantw. nu
uqandcd‘pnrt1c1ostoan¢x'hntnnyhop-uoddiroctlyhy
pluktuntndtmungadinctnumtorxrputottcntopah
unntnuetntothcpclacioeunmty. nurtngthopt-on
unto*hIdythtPOCccntut.tnthnnuatho£tboutmryIu
hLdIIr%ndtoofl:orupstruIatat1onv1&ana:mn1rnnpu
ot0.39-8.02:;/ltnthcnu-to.conndO.81-15.31:;/11.n
an batten nun-a. tn an-count with can my: pa-ucuzau
n|thr1ru7.zhn¢/1to1§R.3I¢/1Ind‘M.22n¢/1to231.0
in ma urine: and button nqoctluly.

P0couI1:ut1.ntlnfl:rao8tnt1ons(2.3u:llo)o£1oIIor
rIuhnIhundanemn1ronaoo:o.lo7-3.5:;/lznun
mI'1hoIuflO.lb5--BJOBIQ/linthlhottaa. Ponkvnluclus
ncuoudlituout. -‘.hQondod1ond(n-atan)nnan¢bounoa
2.b3-60.15:;/lumen:-noomaa.65-13a.o1nuu
hottunuurn.
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Inthouppornaau,Sut1ons5.6.7andB,thI
nr£aeIandbot‘hmPOCd1dnotIhoIIIuchd1t£cIIn0o0meQt
atstnuomfinnda. Inthxnzamthnpouknlaaotroc
an 5.67-5/1 at sumoa 6. At the diachnrgn n1.h(Stn. a)
a1noanuhi>ocoanuntwasnot1eod(5.33-3/1). Parti­
uulatonnturmthcuu-usnmudbotuun2.3-75.72
I5/11nthour£aceund2a75to&.5I5/linthshottu.

At station 9 ma: %uuuan or poc (5.he sell) and
pa-uculnu utter (85.lo2 I18/1) were noticed.

Leach (1971) (and: ¢oI'rO1It1anho‘HoInrntn£n11cIIl
Px0On'UEtIIy£.I.VIl‘lI'IlIl1.lltoYthInIl&l'Y1B800‘B1lfl,
thouuan1nvunpu£orthnPOCcmoIntrat1onna¢1.I¢1ru
1.02-1.93::/Ixnunuum-y. 0Ilmandd¢I.uIu:(‘|967)
roeordod%u'¢ti.anso£mto2Dn;/1POC1or-ttliano
dntntnsnnltnarshutnltnatod Batu. mung.
(19a5)uu1yu.n¢ the particulate matter in Mani. P1101‘
utnryohuflndahorttonnrhttonn.

mniu'nt1.anottot|1orsm.1.oearbontyp1cn1o:
h'1t1d1\mt:~ntuIlaIIIao1sabuat300IIl/1(PIiIItu-asvinny.
1959). Aun1ag3g.(1973)npoa-ecdpoc oonunu-muons:
Intuun0.5~5.0n¢/linnrtttahcnnmelandsamuuunry.
B13gauIli'1uII"(1972)3§¢u'dodvI1.ucot\pto3l¢/ltn
muqonkoflur. Inthocoohinhnchuutnuunonnlnnrngn
@fldh0fllIn2.11-5.403. Inthtotflnallt dllahrnn din
(stn.8)thcuunva:I.I.muu5.53. nnounlmnwuoclno
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huhuhunoaIpundtotlnPocoanhuto£flnhuhnr1u
nuo1y.n11n1.IInho%.KcrquahnandBuypom1nthonu-ti:
Koala count Cvcmaopal 133.. um-published).

233.2%‘

Gunnnnyhlunrllclatuttunanttanvaluunro
cq:ootud1nthnnunsoannanthsupoou11ya.u*1ngnoodeand1­
ttou.mctotho11Iu1y1nonuo1ntu!'b1dl.tyo£thouatu'
undlovininnutyotnolnrradtnttan. Hcuc1nr,dur1ngthI
othoruaoonnvnr1nt.1ons1.n'K'vu1ucsaro11I:o1ytobox-nthor
dnflotonwlnxmatiuhucwmlpnturnmatofln
dnninntoootclnrnorlttountornndtlnpruvalonaoothlahcr
uonrncunucn. buyer (1971) ohm-voa that tnmtcal
utnnrtuarcgunox-allyolnracuriudbyawiduranauot
nut attunnttm oootnoiontn in contrast to tulponu
oatuarlls.

munIInnmdflunoorthy(19B1o)ann1yd.n¢ttnphya1oo­
ohutenluqaoctuotflnuudtontauuotttnvonarutauy
taunn but tho light utumnuon oootuctmt was low (1.10)
aarlngaunu-uhuntrnufanryuudaunatodbyoloarnnrttto
I|urandh1sII(1?)mr1.n3nnnnoanuuanav1n¢tothohouvy
Inhrnov. Althaunnodctlnitottdalvarutlonlnnuxt
ntunmtuon aoctttcunt was noticed tho value: an annually



hid!!!‘ during low nan. In Goa Qatari» muttnmtri and
nanny (1977)not1eod a range at 8.8 to 7.5 in -10- um».
«mag. (1968)a1aoncoaaod1ncoa1nhaohnhr:can­
Induction in ma nwt punctuation curtngnaooan.
the nt:t@fl.m ooottioimt varying Ira 0.6 to 3.

Heuunr,mn-1n¢thopruontst\nly,eqcndtotlu
than obalrntzlons V017 131$ '3.“ minus an roeerdod. values
rwns£ru10to-151.hJu1yand5to7.51n0otohor. Rut
ottlnIutluuhowodnn!.nv5u1nrpat1m'n. fipntulurution
1n'K*v:1ucsonu1dnot£nd1oatuany1.ufl:nnoobytl)uc£11umt|
dxachu-pd.

8cd1.nmtou'o1u!1e:tu~no£t1n<p.n11tyo£untnrovn:­
lyansmumdhnnuthuarnudyinunhnnmthouuanmt
otcuvucausmzpolanuon. Ko1thnndDo3um(1959).K¢1|n
andR1ttmhu‘¢(1963)and  (ma) have stulnd in
dotailaboutmcooqcnmtsandeoqoutlenotmnndinnnts.
nunninroamcxuntottluohaattanainthccqodtionnnd
mun-oofaodxnnuoonlnniaufinutmtatstu-outnu
cnvirulluxt. flaunt udimnta omocully in tho nun:-tn
nlaotndiontodthohalnnocrnchudtnthosyntnbohnnn
crontonalulldcpontttanltorou. moaupplyandthcaaurou
otthuonnttrtnlnuxltbonituozdoposittondnpmdwontho
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typootoatunrino wan actlonandtmalngin. Relative
dan1.nancoo£ooaran£raot1onovcr£1nonI1nodnatu-1:113

ttnnunutoroshnrlfizdopomnanthounpootflnonhary,
naturco£thor1urt1w.t1dn1cIu-untanndnvailability
otnno grained mus-n1 (Putin, 1967). mm (1967) nu-can:
tho tllporfi of Iuhstrchm as an ahiotte actor in nupoet
or no pnyueu.  ocuuhnoy, nu: onuat,
3rI1.nI1noo‘M.andnsab1o1o31on1tnew',IIrOQI'IlJ‘la
itlemwtotflnorgnniomttoradltaniuvbulhnuovor.

thcuunr1nonouth.3h1redknrcndSonGupta (1%5)no1:ad
mghummnouatxunonezoueomounrumtntonwoa
wnndyuunmuummnaummt. nu:-fig.
(19ah)ana1yn1ngt:atoxuara1cm:-uuuoxthoudxnutot
Amtamfli. cannery taunt! its eqoaitian varying markedly our
tluouzrnoxtheynarinnllntntions. Aocordtagtothn
movat¢raurnnta,thcobbandfl.nIro:£thut1duandur1ma
physics:-whic tuturu at the notary are banana to play a
may note 1:: the distribution and dtpositlon or audnunt puru­
clasinttnbodottlntlhtuladlcthnry.

In scan:-103, tho constants an enema to Mu-lying
Itaianrotvu-ytngnlintuu. Shmosmflncatnumnurm
nntbya¢1d(193o)nau1n:nuuaamuuchnnuu-yottu
porcunttrdcpcndsantheanlinttyottlaavurlyingtmlsor.
Aocaillns to Shirodkarmd am aupu (19B5)htnrat1tu1 um-a
oteoutalunduunrlnoudinutnorfinndavirlvurahoicdhtnl
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llltnltytnlostotthludlloutsrlchtncllyandllltu
eaqarodtoflnnnndyutI1ncnta.duotoann1pcrnoah1cohnn­
ohrotehyundatlt. A%1n¢1y.duI-Lngthnpnount
sumo: annaty vuuu at my tutu‘/jI'I’§5'e£u«md nucunun;
ho1nun0.21u:d2B.28$.u¢lpon¢1n¢onthonntv.|roo£tho
Iudillntl. flnnudknrnnll Slnfiptl (1%5) obltflld. idl­
untatnthcaautalnndosunrtnoroglonshvllgnndtacana
uvuunntmnnjmuhrmmybonamprumnmuuud
mu-tutu-1n3Junn1:osuptInhor(nnnaoanuaau:)m.d1:1u
oandittannprnvulod.

mwmgmopnnantaudyhqurdamqrattalnrlv
uomtncolouranduxharuotnnatnontanoudwcnuntlnr
tomcobau-nuansuaouyaanan1g3.u..(19ao)1nzno
Mrmnmnmbotcochmhnhnhnuhuvnuuotyototnm
lltlvcrodtlchnrgld. horcddiahhrovmcolourottln
ndunnta mad at station 9 manna anduotl coalition.
uhu-cu*bI11¢*Ifl70IIl.Inu1um1.oatodpnnonao:torx-1­
aunaunuatinu-urn-ac:-1aadbyliuh1n1.g§,|[.(1978). ‘nu
IId.i.IIutaotmoc1t1nmtd1aehargcu1tu(s*III.6.7&8)
vcruhlackinoulun-uadnlodoruannktntotlngroonuad
hhckmdo£'I;1'nrutt1n;yarIl(liunn1g§g;.,1981)and
than-ntbutn (1. 1950a: Hyatt. 1966).

mficearbuncontmtmflnudhmuotflnnnrxm
snuuitotintuuntuapounflnltoodtorthnbunthio
tuna, Gumnllyunutauotpnoonnttandupcndnpu-u.y
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enltlhxturo. Auoohttonoforsnlcnnttu-wlthtno
uuinodntortaluuolluhhlilhndbyworknotihnhlnt
.|1.|].-(1978).Jl1IPl1lfl.|3fl- (1976).TI‘Id:(1939).hII'!
andn1tunborg(19s2). n-ng;;L.(1966)anu>111u
(197a)mua that tho ninnuaan tar such 1 clean wham­
IlL1pho'hoIn‘l:lnol':ln1oom‘hn‘tmdtoxmrIottllIId11t
hnshoInIttI'1h|‘hdtothIItI11u'Iott11.n¢Vo1oc1tyo1oran­
ntenturundflmntmnlparuoloa. lhunbungggg.
(19m)notloodd1rIotI'o1c'l:1onnhIphotInu1£1nn¢ra1.nIdIId1.­
IInntsnnd%1cmturathnnoufi\,flIapuautamuvnhoIud
dlnotnnflmahipbouucnwnlonrbenanduunntwtnn
1na11nut1anscmouptatStnt1m9.Ihu1nonachdo.t1n1tI
pnthvauulatm.

mcmnvslnl-(9b2)mnuvmmno:ucmm:en
tawunndhtflorgantccuntmtinmhottau. Shayna
(1)tnoannaantmpp1yo£ornmoutee:-tranuamulyxng
Unfit. (2) tin rclntlvlly rapid aoanalattaa of tin! grained
torrlmouaon-m1annthore.nd(3)thc1ovoaysonoan1:Intot
thohottannur.

mrtngmnpuumtauawthooranlooarhunounintnn
£anltouryhdh:un1.19nndlt6.9Id¢nt:too'u.ucona1­
dII'Ib1.ytbpfiotthnlII|J.Iuts.1nd1oat1ngtholIu2|.uloo£
uc1d1¢oanpouIisbyIn'oclcdamo.t'o:'@.enatttr. moan
oununnuanuthuaoobm-unanotsnuoanruaaacnaupa
(19%).



mghou-¢an.1conl‘hmomtu1tnohd:b.nr1.n3ptIImaoonct
station 1 any In the want at dredging activities. Land
Iillottundtorrimnouusauroucuatuhufildtoluuoontl
tnuvnntotarpnsocurbuouwnut. flu:-nu. (1983)Ind

untturintlaeundinnntaottlhtlnadioahllrnaanrunllt
otdiulnl-¢ostrmthnPuna1urPqal'lll.11a. moorsnnlc
urban/as-sane nattor content or me autount estuarine
ayftun.uflntudbyunn1m&aruunu.vmmhuo1b.

snrannoug§g.(1919)h-watt:-mmauuuntnuuan
otmnbloananlancvathnntncunnutnutnnlclondartlu
cttluultuuatutortortbovnu-yhtghvnluos. Htaowun
eu'BuIt.h1fl:tq%¢ra*harc'audIhn11ovdIptho£Ih%1mnacun
toonoulrnpcxidluflcnetornntouturinflnuttnnu
norm:-vuahyma-thyanavouvayyn (1972).

Inunora1,orpn1cnuttcr1nflln¢ubnr1noud1Itat
1nhJ.¢h.nahuhpoaumnauo£a1ay1acupab1cot!n1d1.n¢
nh15hpnport.I.anotormn1cantur. Iiunooornnlcuttor
isprldulnantlytruppodhyclayuldtonlosuroltlntby
an: o11t,eanrnI,..n11tnmund (Rana-1, 1950). anungg.
(1969) haVO!'l9u'tad tu-p1umaan1cpmauct1ono:thuhuk­
mm to be about 195 d-3/your ma tht zoopzuamn anon
have a censidu-able surplus: of lmflflllllid hula food mien
a1nkIto'tinbottmI.IadbccmopI|I'to!1:l'Ioud1lIIIto
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Variation: 1:: Mann (g/-3) and popunuon dnnlty
(nnhur/:2) at hnnthio on-mains at tho nun nation: ch:-ma
ditfcnnt nantna studied an stun m 91;. 1§.I7«

At stntun 1 nxnun Menus ulna of 1,526.9 us’ an
noun in mum am mu am. or 3.05, 5.7 and 5.3 3/-3 m
Dumber. Juno and April rupcctauly. Rent or thn month:
rcourdod nodcnu valuos ranging mm 23.5 to JMJS 1/:2.
nnpapulauondanutynlnovnrtodingononloorucponding
tn tho uamu vauoa, tho mgnoat dunuty or 18.62.4028/I2
occurring 1:: August. no low when or 505. 1.157 ma 2.309/-2
were mud in Doounbu-, April and Juan rupootivuly. In
other month: the populaum density varied tron 6.076 to
$.32:/-‘.

At suuon 2 lnshoat htmnu 56.9 3/32 and county or
12.2a1/-3 an ohm-and in January, ca-puma to lovut Manna

at 2.34» (/32 an cl-nuty,L: 556/:3 1:: July. smug: low Manna
vahnn%-cdin thononths ornay, Junonnd scptcmlnr
roqaoctivcly. But at the stations abound Menus valuu
nu-um xx-an 12.1 to 25.1 31;’.
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Manna at Stations 3. 5 and 8 and population density
at8tnt1¢u2,3.hund9Ihanndnoruor1cuthosau1:rond
o1'd1str1hut1on.

mo Menus values oxhihihd ado variation: at station
3 rnnng batman 0.2‘! 3/:2 1:: Juan and 131.2 gr-3 an Apx-11.
mo totnlnnbcr or omnnuns alto fined-tan 141-’ in
January cor:-uponung to tin mount mo-nau vnluo or 0.21 g/.3
and 25,062 In’ xnnoen-nor 1n gm. of a my blunts:-of
22.9 alt’. Hanna-. Apru um mahut manna. recorded an
density at any 5.177 /-3.

none-aunzuoatscaumbnnpdtroauamgnnt.
n1noo£923.5¢/I21n1§:ytot!n1ovost9.1¢/Iztnlnaut.
nIopqIs1It1ondnnottyrIncodfnum.®3/Izdtlrinclicrehto
292/:2 in now-an-. station 5 recorded 10:! uomu vuuu
umamtmenmnatu-ouanx:mno:5e.3s/nzsnaprnto
than-uulam-mcommguatanasoptuur. 5tnt1on6
naooadodM.5tnath1aIauot81.66g/n21nJunIv1thapopu­
hum dlnltty 1,0103/I2 Intros: we lnwoat dainty no in
August 5.4.35/.3 mm the Menu: an only 13.35 a/-2. an
lauut htonau flooded tn: this Sutton was in Soptuhur
(0.69 d-3) with 97 upou.-can/:3. acumen Inn totally
chant in Octobor.

noun, menu vuuu. 572.2 3,/-3 and popunuon «natty
vumu, 1.90.973/-2 an mount 1:: supeunnr at station 7.
The lowest litmus: values or 0.21 w 0.1? with a population



-3281 :­

dcauty or «I-2 ma 55/nznn rooordodtnllaynnd Jum
nupocuhly.

01 :11 the stations  lowest nluu for biomass are
nottood at sumac a. nun: acumen mm; 1.96 gin’ Ln
nu-an van: a popuntun dmsity o: 6531-‘. Du-zlng tho rut
otthoaonthapopuhtam dmutynndhlcnnuvuo mat-at
being totally shunt in Jun, fiuguat, flaunt: am noonnlnr.
amp: for the um: mm» at 17.aa and 19.7 sin’ in my and
Ociobor rbqnouvoly at tho wstuam stuttm 9. the Mann
vnlnunnnonorhu mnnotnnt:-mg1ngtroI3.32to
8.16 an’. nouuvor. popuuuon dcmlty ranged ts-on M31.’
in number to 3.2791? in May.

lhr1.n5Jannrypoak b1anauo£abo1uli6.9 3/Izoeuuwod
at3ht1ons1fl2ih1chlhuvodanuh\lptt|J.1tovtI'y1oI
vn1noo11outhnn1¢/l2nt8tat1onI3..5.6uIdB. mo
h1|hIrVt1uuo£9.8mda.66toeordodatStnt1onI7and9
I01‘! notuvorthy.

ltcnnuvnlxnsdaringnnrahhoucwrnhondvuryhtgh
va1uoso£10-'5;/I2tolb9.0¢/lzutstauonlfilndbrupoct-—
ivolymn tothcpruuneo at
ant. Stntioni haamgnuonaunxuc 01595/Izaak:
January. o£thonnto:uus1:nt.1.om2.5nnd6:hoIuda
va1:uoaroumdi0.vmorcustnt1unI7.8and9hndvu-ylav
values of loss than 3.32 do’.



Apr1.1'boohadvu-yh15hb1.uauot5Bto1601.n3tut1ons
3s6and5oIl1D8Nfl||P3'0”fi°'°‘.!$&3.m!'IflIfll­
Huvuwr. Stltion 1 had eaarattvbly low values  to
3tat1ona2,6,7nnd91oIIIsto11.35bo.‘ln3ruooI'dodnt
stattona.

!hyn1noroeolIhdah15bpoakvn1uoo£923.5z/taut
Static: 4: followed by hlfl IIIUIB of 72.5 at Station 3 and
lt1.3at3tnt1on‘l. ihovuyhtwuhnntstattnlunadm
umuuznmaumumamcylngmgmmg.
fluulvornstotflaotlanuonnroeoxuodvu-ylovvaluuransins
tn-ano.21 to 17.5 a/:2.

nupttors-uauon6u1tnan1gnva1.uuo:a1.66unn
3tat1on#v1fl331.3. Into! the station: 1na1nd1n¢8ht1an1
an:-mgdhnu uhauodouporattnlylovuluu. shaman:
totnllydcvoidottnnnl.

Julynooraodpoakvnlunothlcnnurnaingnvuihlo
tease;/n2atsuuons1anahmaeopatchyooau-rune:
Qhlpodnnndlnqaods. mt tor that omaopt s1:nt1an7I1th
63.9;/-zrutoxchoatntxom andientudlavvnlmaofuonaa

Annhmdnuouo£qh1podnund1aopodntound1n8tnt1on1
airing Anmst ourh'1.hI'hd to a high Mamas ulna of 1.526.?
us’. than sum as totally about at stations‘ 5 an a.
low manna value: an notnd at othcr stations.

In8aptuhor¢h.|°otoflnp:'oau:cuot§1%g;3n
an:-yh1¢hb1cnnun1uoo.f572.3¢/Iznnnoerdodutsut
?vhorIus8tut1ona1an¢loc1uohudhi.5hh1anaubocauuo£



Rent or the stations
shaved loner values. but for their tote; ebeenee at station 5.
October with moderate veluee et Stettone 1, lb, 7 end 9 recorded
refined ettencth emeeully at station 8 and tau]. ebeenee at

Sutton 6. Jlavuber Md cmenttvely huh Moneee value: at
stet1one1, zandlndxtleothez-e1:et1.onez~eeordaed1ovve1uee.
ml-zmgneenherexeepttersteuonez. Sunk, 1-eetotthe
atnttcne awarded lav bioneea values.

‘!ou.uup,et8eet1on11oeetaednearba:Imththenanth1y
leenb1oIIeeo£197.76¢/Izvuhigherthsnthereetotthe
etnttone. 1he1aueetneenh1aeuI|1.ueo£0.h2end1oeneen
pepunuoa density or 1231:’ the noted at suuon a loeeted
neartheettluent dteeherge sue. litchneeuhlwesevelue
In noun-4 et Btetianlo nu: 116.57 3/-2. nut or the
etettane &1h1ted %rat1ve1y law when ranging an 1.6!:
et8htun9to62.b3 us’ at 3tet1oa7. iheerderotemfio
eneetneutollevet Stet.1one8.9. 5.6,2.3.'I.h@1.
the above results taunted lo types of dutrlbatton at bieeeee ­
suuana1nnaaw1.tnyoaxw.unuuJuco:abon116.5a/-2.
aata.ou3una7v1uuoau-nub1enoun1acor3h.A3eo62.A
3/I2,8ht1une2.5.6ad9U1tb1aUh1omaeeva1ueeot8.9B
to15.69¢/-2anastnuauae1a:1cuutb:.omun2mo:
0.1»: 31-‘.



Anamlynnorqnttdurlnttonmn-nrleulahmnnnoo
at an 9 station: during each team gun following tntoroneu.

In Janna-y nautical donntty was nxnun um 12.251/-2
ntsut1on2to11ovodby8tnt1an:1.7nndb. Butotmo
Itntlonahndlovnnburamly. llnrchtrfliautodviryhlah
nnor1on1ahandnnooa:tStat1ons1tohvh1dnuup-adually
attend to #21 at Stntlm 9.

I.nApI-11.Stnt1ons3.loand5hIdh1u1popu1|t£ondnn­
attic: tollovod hymdimuluol at station: 1. 2. Guild 7
undcolpu'at1u1y1ovu1uuatstat1oIu8and9.'\h11opcnk
van» or 1b.l>9e/-2 was noted at Station A inlay; suuom 1
un3neonlodnorethnn5.367/I2, stattonazamsnoutnan
2,159/lzand unto: tho mum lovnluos. Juan tnguau-:1
had zmnnmen danatty ranging tron an (sut1ona)to2.3o9
/:2. cum; to tho oemrnonco at uupoda, uupmpou, 133%
%@gu:dadnnanpo1ychactnpop\a1nt1on&:r1.n3-Ally
stnt1ons1,band7roou1loduryh1shnncr1oa1nhmdnnoo.
Butotuo utattonanoomoazauumauu only.

Annahulanoootaqhtpadaandtaupodsnnhoring
13,62,523/:3 oocu:-rod at suuon 1 in Augutumu no oz-ennui
wenpruont at stnttonnfinnda. lhatottho stntionshndn
dumtty ranging tru hfl to GJMII2.



P90801500 03 93' P0139130“ @0049’ (E? i)
at station 7 durum Scptuhor an 3 put density or 1.90.973
in’. ‘nu: nu tolloild by another you or £9,092/-2 n-pmpoao
at suuan 1. Loin: amauoa o: 1.211 to 2.51713’ can nobd
at suttonaz, 63:149. I-anrrunhnnunnprountut Sutton:
3, Gandetmllonoqootmuuvonnotuod ntshtioa 5.

October momma a high «nuty or 21,436/:2 at Station 1.
:o11au-ca by an vunu or 1.501 to 3.07‘:/I‘ at suucu 2. 3.
70:69. lucpttortoulnbunoontstatloaérutotthu
st-noun had any law dmoitlos of men 668/32.

flo!$hortoohnIlad.l11arpnttornas1n¢ot7oho:'.v1th
sputum: at 60.940113 at Station 1. xauvuuoa at 1.003
to a.o63/:2 at stations 2. 3. 6 and 7. liovuur 70 individuals
Iunp:'unntnt8tnt.1cn5¢ndcn1y1matSht1m9vh11o
%XII‘Cfl‘IdIt3'§It1@Bc

mu an -pmpoa mm or 25.062/:2 at sauna 3 turned
unpoukauuntymrxngnumnbu-. suumz. sanavnnauu
mm: at 1.156 to 3.060/-2. vane mm was px-um: at Station
e, an or mu mum had very low denstuu or so eaves/.2.

um. tho population annuity also shared um: nuounum
mason 125/-3 at station: a and 1.92.124:/-3 at sauna 1. At
stnttcnnztohlouudattholalunadnapcpuhttondonuty
ranpd bottom 5.773 at station 2 m 6,155 at station 3. In
&OIDPlI‘rIIdIuo£tt1ooatn|1'y‘l:hcpQu1at1.¢IdIIn1wnn¢Id
batman ta/:3 at stauon a and 22.64»:/-2 at Sutton 7. mo
sou:-eouaur (sm. 9)ot£'Buotnmntdudnrann1tonhoInd
amflny uu-up popunuon dmnty o: 1.173/:3. In an. 3
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:-ays, or nlnnhnoueauldhonotcd. 8tnt1an1Ir.lt:hvu'y
h1¢hdInn1tyo£192porthuuuIl, 31=nt1ons2.3.bml|7II1th
1auIrdenu1t1uotlr'Mmpcrt|umun1ln!nd3ta1:1onI5.6.B
and9v1‘ht|u1oUOntdI!u1tyotanuImdoIIopormaLnxfl.. In

flnpdnrotahmdmaflnpomnauudmdtytmncnoduu
8tnucaoB.5.6.9.2.b. 3.7to1.

‘flzflzfl '72- ...,,,. _.'-'._, . - :1 ,,7 .. '- '2'...  ‘ . '-‘7 1.’.-. .1  .. '4'  ., 4
' W‘ - .--:-s-§_':u‘ 8 EBFEIEFCII-,.._-_..t.£iV :.j

At station 1 annual variations in Man tntltoctod
unuvungno:388g/u2&r3.n¢nauoonoqnndto36.1u:d
£7.78 3/32 am-mg tb pn- and pout-nuuoon portodo.‘ snu­
nn-1y. nun populatim nanny an inn: um A,ot,9mv-3
aux-mg tho minnow. and tho lauust annnty of 6,351/-3 an
rcoordod during the pnnanaom, eqarud to 23.261/I2 Ln ‘ha
poabmaoan.

menu values or sham: and mg): mm: at 31.16 us’
ana11.o1g/hzau-xngpn-unspent-nannoonpouodaanaxov
vn1nuo£B.86gll2dI:r1n¢*fl:oI6nnocn. Moanpopulntlm
dcnaityunahincmrtngthepostnouoan (5.790/I2). fiuroutho
ncmoonandpruannoonv|1uoavon2.79huad3..¢t22/I2na­
pccuuly.

3uuon3wucharao1acr1nodbyh1nnuanh1anuun1noot
102.82;/nzmrtngttnprnonuooueaqnrodtoagnanltall
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tn-unn1nuto7.9unn1o.a6¢/d'*'¢u-sngmuoonana
posinuaoon (Junntohnnry). liauwuununpopulntton
«nnuuuun h1dII1&11,398and 11.oho/-3 aux-Lu an
pnIncnIonnndpo:1IanIounIIqu'uvu1y.Ihonuthonuooen
pOl'1cdI'¢ool'Ihd@1y1,lo16/I2.

flaounnuununlnontshttanbvanhtflavifiz
317.73:/-‘an-1n¢p:uuoouu:onanauy1he.9a/hzuung
thononnoan.uuh1nsa1ouva1uoo£21.5¢lIzun-instho
pothonaoon. lIonnpmuut1ondcm1tyv1&tho$utnnIlu
ch¢vu.haIlfi:cInl1I\npayu1ntLandlnI1tJof12.997/Uafinrtfls
finpraIauoonmdtho1ovustduna.1.tyo£1.£9/I2¢.Ir1n¢'tlu
poaulnnsoan. Hauocn ezlhimtod an intornodiatao may of
5.oaa/3.

suuaasnooraod thch1¢hcst(23.1 ¢/I2)Iunh1aIuu
mruagpra-%'1oumgtouandunaoouno1numu1zm
ho0.8and0.36dI2dnr1n¢tlnpoatnonaoanuzdmonnoa|
rupoctlvnly. Stntlnr dacnm in the mean population «Innu­
ttcsnnohau-vad£ruI2.6lo2/n2%dur1.ngmopru%to
126and20/Izfindngthoposumaonnaxldmmnoonpcrlds.

flIoIIanh:l.unuInJ.uIutstnt1an6Uush1.fl(20.§|’/I2)
aaungtna-uuoaaeapanatoe.36emA.69¢/uzamnguu
pm-» and your-nonaoon 1-upcotzlnly. liwcvur. an an pum­
1afl.onI|ma1t1»on&.1lntodndIInnoo1nva1noatrupI'c­
uunaoon toputncnaoanuung 1,863, 1.1.15 and 1.121/:3 during
pruansoan.IonooonuflpoohauoannqecuVI1y.



nu mm uuona nun manna (130.6 5/3’) charred at
suuanvmarmgmonoajoannnx-amua tos.h2 31162.78;/I2
dun-tnsthoputunprcnunnoonrupocttvuly. moncunpopu­
uuaa donuuu also umuua a unuar pattern vzlth 4.3.51»?/-2
durtngthonnuuoandooa-ou1n¢to2.lclo9u:d669/Izdurxnstln
post and pruannocn roqnottvuly.

stat1on8.dnnthou1£1ncntIvuId1sehnracd us note­
wormyinthounutholaunoannouomluoluavaluoot
1.3103/l2&n'1nsthIpruannocnIuroweodto0.07¢/Izclurtns
thononooonnndpoatlonloan. Alnotodahovcthclounun
populatim «unity or #23/I3 durlng punonnoaa docuncd to
Z2/n2dur1n¢t!uIIonaocnanda1ovva1I.Ioot9/|2d.u-xngthu
potbuuoon.

'mcups'u1nnStnt1an9.h:t.£ortho1avnoanh1uununJ:n
o£5.h6§/Izdurtngputnonnoanrocomodamshunnnhnot
8.3Ina8.5a/Izduringttnpruauoonnndnanaoanunnonn
rupoouvuly. In ulocntton with tbs shun chanson the noun
popunuan aonutym-acct:-a-1.5t7/n"’ann 1,$1/Izdurtns
thnpnncnnooanndncnaoanuuannnqocunlytoalaunonn
v|1uco£631II2mn'1n5th¢polh¢IIoon. 'nmsoonn1¢hrah1oua­
oon|1vcr1at1oncou1dbcnotod1nthoh1.onauvI1uuuIlpopu­
lotion donut!» tron Sutton to station. Saunas]. nu:-aau
nhouodh1@b1onaudur1ngprIIcnaoonpor1odntStat:lonn3
am1lt,vhcnash1¢va1uosprevn11odatStat1onn1.lonnd7
durtnglmaoon. Dur1n3postnonsoona:1ySut1ons1uId2v1th
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v¢1uosIbovI31.75|II2mdthohL¢hb1}masa. molouut
htanaunlnupnunnd at shttanefiroushouttboyoar
Ih1.1OStI€1@9I'O¢ol'dOd1@Vl1IIOI1lIa.11‘flIIlOnlmlo

lmfi.totaunno:fic9Itat1onn1ntlnat.udyu-a
omautnd of nqmpoda, polychuua, laapods. tnnudaoouu,
sonata, other crustaceans (buapoda, gag Q... ulphoms.
‘flag 0.. lnnoot lune. atrmutd lune, $33 Q».

- Qu hhdn larva. £19413 Ion was
n].n;mg. 3% Q... Uator booth,  _ «,­
mm: -9-. mm -9-. my 117 hm!-o £;a@a;..-p..
untdcntlnod larmo. ‘fig Q.) and nueollnnoous count (80:
canon. flat worn. nnnntoda. npunuxlotdu, ocmnodusu. and

fish In-no). or than 31 coups. the run: an as-1b:-«uncuthO&80-0f&1l'lI13‘1€I1lhXI!€IIll'Ill1tof mains
andpatentnou. Rutotthozéntnorzrumann toundlua
Itantlanntmo tomn1.rra:-eocaur-nnooan:l1ownnuv1oa1dmn1­
tin. Palychnotuundnolluaouvcnthuonlynnaortumnl
u-uapapuauntmantnonxnanataona. uphspodpnnudtmrd
1noouIrrcnoohc1n¢prucntatstat1ona11ao7. flutmocuns
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runenuuuopodanmtnnntdnooansproaontinthoannu
3tat1an:ot‘|tohnnd6.

Anongttn26a1norp'o\Ips1ne1ud1ng13r1vcr1nIt¢nu.
Chn-onnnid larvae an prucnt at 7 stations oxocpt Station:
1 and6. Nutinoecurnnuuutnuctlnrnoholnzpuunt
at I buttons mom: 3. In and B. Damped: and
won puunt in lo stations oumtomor at stations 1, 2, lb and
Sandlnturinéitnttcnslg 3. 5:369. mu unnuoupn
manly nuntoau. npuaoulotdu, nan In-me, cunnouna.

van tduntttzod

:- Polyehnoun Iron this most calm tuna
prount at all tn station: constituting the lamest unab­
hp at tho bmtluo 031361»: in thn study nun. Sutton-nu
van-uuoas mud emu numun may ox 2.26.033/-2 (can­
print! nouiyatmggmggg) at sauna 7 tenured by
nun ulna of 24.651/-2 at sauna 2 and ao.759/-3 at station
1. sat for very low wanna or 961/-3 at sauna 3 and 3.616/:2
in sauce 5. am: at tho not of tho otauanu runpd bota­
uom 11.229/-3 am 13.526/-3. mo mnu-Lu). sham ox
poxyumus. am not show any dntinito pnttolll nu vu-Lumen
Ln cuvu-uncntnl paranoia”.
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llolluucn, fin stoma neat common group. prucnt at
n11‘l:hootnt.lans&oIndapoakdma1tyo£26,wBII2oaQoIIIl
or mV .at sutton lo. Haunt: Illucn ranging
mu 1.9!-9/-2 to a.a17/-3 are noted at same». 1. 3. a, 5anus.  atstnttenzwlth
669/-2. sauna 7 an 11:01:‘, Button 3 with @3013 an

sutuné nun 1961-‘. 1
Awh1pou,ovufiuIflhuhIIt1nnnur1en1nIInIlnno0

unan3the31n%a.vcru1II1rd1nrunk1no¢mI'¢IIIuthIy
wrcn1uI.n3at8tnuonsBmd9. Thopukahmdanaot
qhtpodn (a0.36.fiOa/I2)ocuu-roast stnflan 1. Subu­
muntly thiy Ilhibifitd n nxbntllltlnl ruiucuon tfllrdl
auuauaauvuuumuoxam/uzanaszv/-‘womanly.
Bin‘ totally ab£t at  8 f 9.

Ioopodarnnk1.n¢ltth1nocaurrnnco\nro:-ooouodnts
flattens, any. man punk manna or 101.566/I2 mu-rod
ctstttimi. flculnrjthcothorbthumsnoomodaonuo
4|Inb1y1oInrGInal.t&nnng1ngn'u2M/I2to501/I2. mt
scram-yxowaamtyozsb/n2atsuuon6.un-ywouuuxxy
nbaIntat8tutlons5.7,8and9.

hnn.I.daoouu.11k¢1anpods,uu-onunatthounotivn
I‘htLon:v1flnnpoak1n1Iuotb,073/Izatstntlani. an
thouuuithinpodylovdaxutloarnngingtrabahzto
$50/g2vnrcrucoI'dadat3ut1.onI2.3nndb. Butte:-av-u-y
lovdunttyotflllaatsuttoné, ummaounaunnot
pa-nun: at Stations 9. 7. a and 9.
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,- anrunuld larvae, a pollution indi­
catortorncdflnuoatoonoutumnljruzphcingpnocntnt
7Itat1ana¢xaQtat8tnt1ona1uI12. 0:tho501Qoc1nma
collected :75 holancod to suuon 3, renewed by as each an
3tnt1nna2,8uId9und1booahntsht1onalo,5und7I'u­
poottvlly.

0ttho16B1.nauet1.nrvuco11ochd£ran6stat.tann,lo2
I-are prount at Sutton. 7. 10110004 by as each at stations
1,5.6.Ind9.Ind1§|t3htLm2. DI%od1u'Vno1nc1Ill1.n¢
uubnmlqannhcrtngtmuonrooordodtronloatattons.
AuxJ.nno£181vanpnuntat8'htlan5ronovodby16?nt
3tIt1on1anIl70Inchut8tat1onn2unl§-. gigs».
crtvnrtnotuuvnataandathututtonn. otthutotnlotfie
upoo1nana,112uo1anguuostut1ca9.unu-uustutzan-acne:
hudflocachandstatlanfihudzaupootmuu. Blllntoaumnboru
1n¢B21oec\n':-cd.tl'¢ny1n3It|t1onsv1thanahnmtdoo11.no
trm751ut8tut1cn1to56at8tn1:1an2a.nd1loatstIt1ou3.
81p\mm1o1dca.unbavo,reoox'dod1Eron3utnt1onsnnbu-ad
2wv1thnpcukot196ntstat.l.w1,nmaocdtoflatstnuon
2and1ltntStnt1ou3.%F1ah1arv9unnhor1ns98vorooo11oeuIl
trm3tnt1cna1.2and3II1fi:npIIakpr0aIacco£70at8tntl.on
1.and1honchatStat1onn2u:d3. Guatemalan. prumtut
3otat1ons.hnduInx.1nn¢ounto£8BatStnt1an1and1louch
atstntlonnzcndfv.
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“  u:;~..:;.;.   m.. 1 rtvu-tn: ton numbering 871 an
tusndatfiauuons. than-.no:663ho1n3prucntnt
stnt1m9. finynnnmudmtuénndnnbwnotifl
flu Sutton 2 and ‘Ila 1:-an Stlttm 3.

Nfimnq. alto, another rtwrino torn, Inaobtntnud
trnfiotutunu-lo2truIs1:nt:l.an9nnd1loouch£rmstnt1ana
3lnd6.

Ano'IIIorr1vuunc£o:'n,g$gq:.nnbcr.lnz293ns
nloorooonlndtx-uusahuona. Itsnnxinnduntwotiéa
at 3tnttan9to11oundhy111 at 3tntJ.on6docJ.1.nncl1:o1lo1n
autumn.

Echtnodonurvuvoropruantcnlyntz stations.
sauna 1 nun 1661:: and sauna 211:: 1.21:’.

Arl.vur1notou1nm%Q.a1no1nn":-uoeuwlodatz
stations. Sutton 7 with ‘M and Station 9 with 362 medical.

Ftttyatxflatuunsnniduntittodtronstnttonaznni
3v1thh2and‘|lsQe~c1nunauIpoct1vn1y.

!|uto21:ho12n1.norpuquvoro1ooatoda:J.yatam

gggm. nborLns1lo,A1yhn.ldu2fi,Bn1nmn56.am
an mucous 3.685 won onoomtund at station 1 only.

RSV-HM M-t--Ililnual. -9- -ndmm@n1n%
unborn; m and 1b nqoofluly an recount at station 5..
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Fmrtomiq. Ulroprulnt. ulyut Sutton 6.
stnt1on9hnd5:-turinotunacndunaotott. nnyvcu
up. (28). Mar fly 133-730(8). vatorhootlo M).Ehéfl. (3)  (15).

%      the huntluc
saunas-przuuacovu-szsau-xngnuouttononnua-at
8tnt1.an1.oIU1'7‘6§¢1I'LI:¢Ju_nnI'ymdl~hr¢at8tIt1m2.
ovIr91$mr1ngflennbartoJamnr!ntS1:at1on3.cw!-8216
aursngnag-enntstuucaband1om6durm¢_Jnnuatstnt1an‘1.
autoxunnoathnuaou-aadxouu-aenattxuatanuaouuana.

Po1yd:un1:Ia*Inro¢v¢r69§dur1nz!inr¢hsndApr11 at
at-It1m1.oII:'%I'-£raApI'l.1 to%bu-at Station 2, ovu­
91§£I'GJu!ltoAnau'l'.at 8ttt1m3.0V¢r5%dII3‘1|385‘-lllllt
atshttonls. ovor95%mrLn.glhyat8ta‘tj.on5,oInr85%du-1.95
lhroh,!hyu1dJu1y1=oDuunborctstat.1.an6, 0103779513011
saith: at 8tnt.I.on7am10widnr1nsHnrab. July, Supunbur
nnao¢uohuratsut:.una.andanr7m%¢ur1.a¢Hu-antonooannor
at8tn1'.1.on9.

l!o1J.unaIonnIt1tuhd10mi&u1ncJInn:1at3ht3.en3.
ovIr7$c£hcnflu.opquJ.At£onchr.I.nsflayand8qtuhu'to
DoonhaI'nt3tuti.oab¢IIr9755d\II'1n;Junoat8ht1an6. 1%
d:r1n;llnynt8tnt1ou7nndanl'7G6dnr1n¢Apr11nt8tut1mB.



&n'pr1n.‘|.n;1y only polyehnohs III‘! ptlunt marina

April at Samoa 2, only nolluocn an-mg Jams:-y at station 3.
mlymnucthrnmnnghnyatshtlmfia cllrflfila.
¢:r1n¢JnIuu'yat3ttt1on6unden1ydI1l'uu1.d1u'nodur1n3
Janna at station 8.

Bunflltctamnvcntotallynhuntéaringhumutund
scptenhur at station 5. during October at Shaun 6 and
dur£ng.hun,Auaut,NouIbcra.ndDocanbcrat8tnt1.an8.

ADOVI vaults clearly indicate!  moccasin: at
:11 nations durum; the paint! or awn

£von1nd1aa1:orupoo1uvcrcnotpro’aamt1npo1Jnud
Ihttonachrtngallnmths. ‘nnabavctaotscharlytllliontod
tlntthopnuncoornbaunaothonflncorunlnadqcndad,
1nodd1t1mtopo11uti.m¢.t£ootu.onnnnhorototh¢ruav1ruI­
unutnlparumbrs.'

0tthI31£umn1y'ugs1dnntI.t1cdoonn1st1n¢ot£1u
nJornnd26n.tnoronIs.‘I6;na@aonahnrepvucntat
3tnt1ans1uIl2to11avudhy‘IlunamIIouchat8ut1om3Ind
9.n1.nI¢|'up:uachatSht1o:ulo.5.and6.7a'oupsut
station 7 and any than many: at Sutton 8. ma clearly
1nd1onhdn:vduct1.on1n£uma1d1'IInl.tytr¢16to3.

rnkingtntoconntdoruttonotthnttvuuaorn-upo,nn
o1'unnwanpnuntat31:nt1cno1toband6,uhu-uustnuom
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5md7haathnun'cupanchandsent1cm8u:d9en1y
uogrewsum.

%l'd1nsthIfiIS.nor9'uynaInn.nno.t12o£fiIu
vcnpmumtat 8ut1an9: followed by 11 Inch at station:
1:21:12:Qatsuttghégruguatstnticnahandszh
3mwsuchat8tnt1mo6IInd7andon1yoaonLnar¢raI.pat
Sutton 8. Reduction in 900103 din:-ntty at station 8
nuutu:.nd1nun;mogounudcnv:raanunca1otwatuu.

ifiifi
acvunupociuoruqmapodnwux-otdu1t1nodtron9

stat1mn(1hb1a11u-111). A111=ho7moe1nuuc
rIewdodan1ymanStat1an1,ma;rththama:th,Iwnunot
ovmaun¢1oQcu.osnspruIntat3tnt1onaaand9. Imus
suuma2,band5hdd.xQoe1oauch,8ht1m:3.6and5§
had5.3andbqoo:I.unapoot1w1y.
nnt:nstat:anaauui9.unnan.
u:dCqn11:I.due»1n:-upnunt1nsovanutnt:lcnn.%;g
.‘.:!* .-:::;z,s‘:.., 8% E?  .,   in 5 lhtifll ll
E$LE: $ioIB4§-.%:$s3‘33*1°'*3
5. name. _a_.mmnanottn1u-untgnauusramamn
Iunittvu tolounnlinlty. 1'noy\nroabauntuputrun’1n

' .'._‘.'. Y ‘.1 " .‘.    —



3t:t1onu3te9hatoont1modtothrI.vc1nstnucnn1nnd2.
metuomoupttmatoflunbovonrcntrnyoousrunoos.
§. oenufldm1flnnhuImwm¢fifly£Mwfl
1nStatl.@1and1.touIt1.n.IcdtohI1¢II1n8tnt1on|b,5Ind
7¢.|r1.n3JansaryuId|‘|u‘Ih. fifikfitluatanandintkao
nnltnityrup o£5.loto5.7 i. at stnttonsz €05. £5
3;3, was found unitamly ahundant at stations 2. 3.
lou1d7.v1fl1vuryh1@vnhnaat8tat1cn1u:dvu-y1.at
valun at Sutton 5. and total than at station 6. mt
torahighvnlnoatstntlonéundlcvuhnsntstntionub
mindfli, Q. ,RlIm.lf0II1yp1'OlIlt at station: 2. 3,
5nnt!7. HhnraasQ.fiflg1Ihovadh1ghvn1\|osat3tnt1.mn
2t:o5.CIpr1111daad:aIodh1ghvaluuatStat1anI5.6and7.
hoqtforthnahavo. !'onto1"l.'hcmoa1.oa. §.,%figfl,,.
g.‘1@1_gmd§.. g_uhcnpx'oscnt.werem1y1ntcv
nmbora.

Anam).ys1ao£7QhIpodQco1uupcrun'hportota1
hIntIn¢tuInn('l‘|b1¢16)oo11ec1:odn-mSht1oan1'b9
rtnalndthotollalingz ggigmovedanlnfliau
trcnstntI.ana1to3andu¢oa'oautrcnBtnt1onsh-7.
Caprultdao. thotnyapnaunttnvu-ylouporeuntnaotneroaud
tnmStnt1ona1to5anddoenaudn'm8tntl.ana6/7.
§.m|ivd.thu:-yh1.ghporounhpo£85.21nt5tnt1cn
1gotnthoodto1ovva1uuor12.571=o3lt.33%1n3'ht1ons
2-loandvu-y1auporanhu£rcnstnt1ons5to7. 333‘
ma:-uuod£runsht1ons11:o3. duenuodtnmstattonalofloé
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rocohlnanvurylauutstntlonénndtlnmlnnabnlnttn
atnt1au'I.8und9. fififlgvithvurylovporouatnp
incl-ouod£ru3tntI.em11ao5. §_.m%guna'hod1n
vui7vory1aIvporeantnpnsnlIIut1n8htJ.onu2.3,6,8nnd
9. §.,§fiv1th1oIvporounhput3tnt1onn1fl2\na
nhuntn'an8tat1an3a:nnfis.

Wrtypolyehuuqooua hnvoham:l.dmt1flod~n'utho
utud1aru(hb1c11ato111). 0t‘munanu:l.IIlo£25
upoc.i.uuu'u:-eou1Iud1ruIsht1ea1 (nnnrbu-nuuth). other
atat1.ons1zI!1onhd auhamtul uanctaan in tho nnhur of Q0­
¢untoIra.rdatbe\gapornaahuo£thoutnry, hav1.n¢Voupr1­
50:10:19. ‘b,8.7. 5.6.bond6Qoo1untsht1ono2to9
rupoctlvaly.

woc1oa-n1acocem-runoo(‘hb1o11ato111)nhovodpro­
uncoo£2mec1es1.c.],&fi.gjfi13nnd “_
guy: in O11 that station: menu 3 Q0010: 1.0. 33­

~ !l.flQumi&%hhm¢.hl:IB§­
glm&IlOI'OfiOtI¢lIt7I1'iItI.@IIICho Qnfifl
Q33 was pnamt only in 6 shflalu. fiioac Q9010: procmi
inbshttonnnclxvonmgggggggardgfigm. turn

%gfii,vcunot1oad.1.nflu'oos‘tnt1onnuch.
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Hauuvur. 2 stations ncudod 9 lacuna ma 1.0. figm
%"-L"7~= Ella    »1~.*:-mi:-‘ ._h.. . 1;-_2,%115rw:1t %  .a;-Jar ­

. A i; [, nd by Q. my nut 10
Qlcuauunncadudnuencatnttmudz. nnoyuniggg
In-. la%.iIllzlso amuum. amnm.

£:%mm2%n­
0:! the 30 species of polychaotns identified the taunting

8 Ionics nan-olrfio - &m@ In-. &-.llnm­
.§.- m. 331% 91- E.%1 - mmmaummm
m§. wmnwmmmnusuum1mr
blraauth. Probably their chance at Stnflona 2 to 9 has
enuandbya£n111naa11.n1tyfru2‘ltoD.295.. Alumna:

« . at Strum 1 and its prunnoo eqncully at sea­
ttanznayhoinoldmtul. Hmmcmnao1§.
at Station: 1 to 8 and its pnanco in station 9 is utntttennt.

!- .- .4. _;.’.'1._g..‘:_‘_*.1._

.. Q ‘ '. -._J. U, .{-M"!-»-¢ n. .,.- .. .4  AL.

Rcanrd1ng9Qoo1esrocor¢lad1rcn2stat1onsoacb7o£
en-m namely 2.     2- mm. 5. mm. 5- ma­
stmn. 2. mum. 2. am and 3:.  [  «
mccuntorcd Irma Stations 1 and 2. heir shame: at station:
3‘ho9nayhtattr1.hutcd toezrv1rmmmtn1cend1ti.anIpI'uI11­
tmatmou sutlona. §.fi;gandfiggap. run you
at8‘IIt1.anu1 to4‘oIn1ncontl'o11ndbruv1:&nn'l=n1taofiaI'a
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provullng thorn. $.13}; gfigg not nae:-don at Station
1!»-otoundinimrcaninanhundancotraastationztouardo
Station 7 (0.17 to 99.1%) tndicatmg its tolerance to about
conditions. Honda: its abunoo at stations 5 and B can be
due to luck at mitnblc aubsu-nu. Its px-cameo at Station
9I1mthoachnnoooccun-men. §.yg,_qggand£.@2ng­
gag pvunnt in 7 stations each was found gradually reduced
1nuInmdunutovu1ls8tnt1on71nIl1out.1ng st:'Iutru1uh­
strul pollution. nut that ahnllanoo nt Station b show: it:
talc:-moo taopollutionuuaodbytotttng. £.%|,guh1ch
uholudinuiaudoomninutrnsuinonn 1 tolnnnnduood
in ahmdnnon at Sutton 5 tron loading to thntr abatnco at
stattonséandfl tutu-adun11y:I.nnnpaudtran1 to3.11§ot
the total hcnfios at Stntlonn 8 and 9 timoctivlly. Of tho 2
Quote: paint in all stations  with low densities
ct8tnt:lanI1 to7IIhoIodauddcn1ncroauto7.98%1nSta—
tzlan8nnd50.99‘?3nt3ht1:cn9. 2o mfl‘ald&@
0.006% at station 1 to 57.105!‘ at Station 8, followed by 3 £111
to 18.07 at at suuon 9. liovcvor suuon 7 um o.I9% near­
dnd a very low oecurrcnet.
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3%‘
At station 1, of tin ziqootu prunnt h Quin

nu-1139 HE. is $115. £- mam-ma. mn­
mggmnundummtmouamngmxyunn-nu
0.775. Hanover at Strum 2," at the 19 000103 pliant
£1» 3% fwd 38.3% tonovod kw 2-..221@%n with
8.32%. 2.     with 0.3025 and L. Eta Inlfi am.
Ottho ‘l0Qeo1ocnotudnt3tnt1aI3.§.w@],.2.,fl_[_‘§%
1,. mm and g.      tonal 6.03. 5.77. 2.35 and
1.5% aupoeuvuly. Station to am It duunnt mucus out or
8 ow-u pr-out I-I1! 2.» mm. B» mammnm £­
ggggg, and 3. gang to:-was 9.69. 5.42. 2.06 and 2.0a at
nlpocttvcly. 01’ the 7 Q0610: at Station 5. 2. 1%
(asxmt) donimteod followed by 2,.  .    —: with 3.1375.
mu 5 spoon. can oonuud 1:-an station 6. gm&
m;ggv1tn 53.3%. 2. figimfittth 29.7% and fl. £1;
hnnchhtn with 1.6735 dainntld. Station 7 Iilth 6 Qccics
Hflfimlwflw °1&L2l1:m£Bh.°cIPr1-10898-8*.
2.nmgoun.umun¢ s7.u.ss.m;,. gmggvunasuon
tho dutmnt ones out of mo is mean pruont at Sutton 8.
an uncut 1’:-uh mm aonmaua Sutton (9) had 6 spoon.
llthfi. figvifll 51%. 2. dfi 1$ufl
with 6.6K and i. .3; with 3.1$ in order or ahundanot. 01
tluaboIIUnInt1onId6nostdnn1.nnntup¢c1uon1yhvorIpro­
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Iuncnt. £.$_gfidcn1.nnntat3ht1on:6and7. 2.313­
ggdantnonttnshttonsm 6. 8, and 9.],.@;gat
stamens umgmgmnct sauna 2.

flflalfi?

0! ‘Sb! 9 lolluneun Q0010: tdlatltiud, not 1 3113310
gents unrecorded ran all ntnumo. Haunt, one Q0010:
m'$fl»l¢O110¢t0dfl'QBItIt1®l, mafia:-Q0010:
flugg n:nwduat6shuwmfl§,§|m
t 5 nations. and flnlaldoattned gutmpod-tron
31%-ttont. 3 ap-c1osn--1r@u.m.&.1fl- E2193
ggumfim. truzotattcnsonwandannqootu
15¢ °f&&nm-n4an.|n%m— was «enacted from an­
atauonuch.

Uhtlo 7 lplcios VIII noticed at Station 1, 6 Quotes at
station 2. In :1: Sutton 3. 3 each at station: 4, 5 and 9. 2
genius in Sutton 6 and 1 Q0010: each in Rewind mstatiom
7 and 0. an analyst: or their dutnmao (‘tabla 16)1nd1cnt­
odaninilialtnsilmntlanou o£2.,i3trm0.01at8t|t1on
1 to 30.61! at station 8. Honour 1t as not prunnt at
sut1an9. ‘nu ascend Ipcctuinulanmdanoouunz. g
men coup:-nod 35.1.96 at stauon 1» was ruined «nutty on
either side. Equally dutnnnt nu ,fl%g% which
at sauna 5 ezmutoa a uaamppnm xx-an 0.0296 to $.35.
thuuttor abmmu total chums.



-8305!­

5131!.
jig» Mflfl21l@fiQOMOI1d$flflfl

vuprucntatstnt.ton:1tobund6unronu%ngnQm;­
fl;.nvnaroootdcdat$tat1ans1to3.. Vhilobothgociu
vIroucardodatstut1on:11ao3.3ut1ombnd6hndan1y
q.,Qiq:. (1'nh1o16) tu'n1ng_1.9$o1
totn1buntho:ntSht:lon1eau.dto1onutho1nI:u-nltntty
Lnaunononfizunuu-bunauth.

ihnaiduoansulnavuuuprunntodhyzqnciu
Lem.-@$fl%~ WNW“

Hui present at Sutton; 1 and 2, Sutton 5 had anlyg. Qu­
gj;,Iduroo.s3h1:1omloand6nea1od5.%iua1y.
or tbs taohl pqunuon in than nations. that rqnuntnttcn
vunuuno.

hu¢Ao‘thor26nl.nor5rumsroowdnd,13o£%tI:unn:'c
fresh tutu’ tout nnud in Table 16. or this qocul nation
zInybonndoanVfiIooaIrrcnooo£ch%d1arvun1.nv1cvot
$11’ N10 an Indicator: of pollution. ‘lhoy an pnlat at
Vutnttoluuoupttzhcanonurhanoumandstnttoné. Anu­
nnuzpavmtnsmbdatshumatnthnuadotnw
ntdtnnhnrputhcqcnfivolylupuuntnptnotlnr
nations.
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unaohuxnouoonu ouducon «nouomud. no hocoqacuu nauvfiohum
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.. .. .. .. .. .. 36 E6 36.. .. .. .. .. .. .. .. 86

3.». o... u .. 8.. $6 36 36 36 .

.. .. .. .. .. .. .. 86 36.. .. .. .. .. 86 86 36 866.. .. .. .. .. .. .. 26 36.. .. .. .. .. .. .. R6 86.. .. .. .. .. .. .. 86 86.. .. 36 S... 96 26 3.. R6 :6
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$6 3.6
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.538: as-pounds an

.o...o_3a



3.03.03..

qsccsnunnqaoV"

no.0glilg3 .096

E300 0.3

nn.000.0

....o.«R...an...0.. .nandR .06.30as

R... 3..

36 .. ..

86 96 $6

80

8.« 3.... 8.2R... Rim 8....

No.0 No.0 ..n.o «.0and
3 8.8 R5.

3.0 9.0.. 503

7383 .2. .. «Sun
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368.6.36

I .. .. 35 36 9.686 .. 8.5 .. 86 36.. .. .. no.5 2.6 3...
86 .. no... 36 3.6 8o.o

and 85 Sam 8.« 86 ..

.. .. .. ... ~.....o n8.o

.. Sin 8.5 3.6 n.o.o 86 .633 33.3 6
.. .. .. .. .. §.o flag A.. .. .. .. as 36 .3 g 3.. .. .. .. 86 So... fig .n.. .. .. 86 .. $6 aggqfldg .«3.2 3.n 3... R.«. 2.6 3.0 gag ..

H snouoofl 6..%-; maonu<ua ; §:;r - “W

5.3 36

1.383 .2. .. 125
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003$

86 .. .. .. and .. i 35 no.0 o ...iu8.E&.n..3.6 o.« 30.0 .. $6 86 85 86 .. 38.3 38.I$6..:.

2.“ .. .. .. .. .. 8... S... ..

.. .. .. .. .. 2.6 3.6 no... ..

.. .. .. .. u .. 86 26 .. .....2. «ac..... .. .. .. .. .. 3... 2.6 30.6 .83£3n_ia.o..

.. .. .. .. .. .. 86 $6 36 -u33_.z.a.. .. .. .. .. .. 8.9 no.6 a8... 82...: 5.2.».. .. .. .. .. .. .. 2.... 8o... .93 BS8453.$6 .. 86 .. nu... .. .. nod 30.6  385.»
.. .. .. .. .. .. .. .. 300.0 .3 ..fl.§.n

.. .. .. .. .. .. .. .. 8o.o .3 335.;.. .. .. .. .. I .. .. ...8.o .9. mg.. .. .. u «tn «:6 .. 56 8o... .aoe8on.a

.. .. .. .. .. .. .. .. 9...

it HH|14l HM Hrllltrlr. Ir It In tn... s! ..r 1! ll :1 II F lrslir Illllvl!

. 1388 .09 I OHBCH



-n 5103-.­

S.o .. .. 26 .. .. ,.. .. .. .53 :83-:6 3383 .8$6 .. .. .. .. .. ..... _.. .. 6.98.. Ban... .8$6 .. .. .. .. .. r .... .. 63...: an max .3us... .. .. .. .. .. r .. .. 5. flu .9$6 .. .. .. o .. .. .. .. .9 13.3 .~«2..« .. o8.o .. .. .. .. .. .. .0 .3.. .. .. 86 .. .. .. .. .. .0 ug .8mm... .. 83. 2.6 .. .. .. .. .. 0 fig .3.. .. .. .. £6 .. .. .. .. .353 3% .3.. .. .. .. R6 .. .. .. .. .8533 .9R6 .. .. 8.6 .. .. 36 .. .. .9

’ bl! lull

II‘

5||||b {l .|'' i‘: ll!’17’ V I1 J1

7383 .2 .. and



-t31‘|:­'
nadivlrdtyotabuaflncoalnmttynnyhooxprouod

unngdntuotnnburotindtuthnlnanthnnnhtrotqouu
pruont. Pru 3 humane up:-ma an index of dinrntty
nuylnuudtnthnnmuyuoflnorcnvtmtmontnlpanncton
as nlmtty/‘hlpcntun ore. to uplun the dutrtbuttcn or
ttnqaoun. Haneoanatuqtuunadotocbtnmtnofln
divcruty index at tho 9 station: of tho study It'll.

nazmnoruaxvonxtysnaux 06 nnditavurnnco
v (ac) an: Shanon Hunt!’ an:-axty mnauan 25 (3)31: Button
1(ub1n17a)Lnd1cuudthatnounndnonq:oe1onocaIr
dur£n5poItIndp!'Calompor1.odIInd‘l:hItd11ll’l1tyd1d
not nurvorrtrunn-ntlv. Itflgodazuchanlly. lilac Artur’:
oootncunt of oquitnblllty bolus non than 50$ an-mg pout
uxlpruanaoonhatlouthanzfifianrtngthononaoonportoc.
lhfl0d‘mat¢|In%othI1nIqu1tIb111ty1nthOd1l1:I'1lIItlonof
tho1nd1v1.oa1snon;flnupoc1n,tlnuIpho§m1tyhnd
cq>ootud1vura1tYIl9l‘0Drtntotono@.m1tyo£ua1y50S
nnnnnyqodoauncmulywmndmrmgpncndpouh
Icuoanpor1od,cuaptDoonbor.IhL1oon1r2§%dI.ar1n6
thnnanaoonporlod.
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Tablo-171. flxaungvnluu otnnhorotqooilnnlm),
name of moon: (3), divoratty mm: (ac)$.33?fis§§‘§”m
oqnuhmty ooitnox-at (1 ). at 3121. 1 .

numb: A H 0” ,g v (,5; 3(3) '§ 292
Jamar! 7.601 at 3.07 0.09 3.13 12 50.00
nu-on 12.911 29 3.55 0.09 3.69 10 62.06
Am-11 1.113 13 2.05 0.10 1.09 5 38.66
any ’ } 6.119 at 3.09 0.09 2.91 10 141.67
Juno 2.309 9 1.19 0.0!: 2.37 7 77.77
July 61.16!» 1t 1.30 0.02 1.29 3 21.53
Murat 70.109 15 1.37 0.02 1.54: 4 26.66
snpuubor 3.000 13 1.29 0.01 0.73 2 15.30
octane: 21.391» 15 1.58 0.03 0.03 2 13.33
uomabur 60.885 21 2.01 0.03 2.1!: 6 3.97
nuennhor A06 16 3.2 0.22 3.61 10 112.50

__.__..-__._. V—.— iv 1-‘ “““"C

o[,'(oC) anIll!(8)atStat1m2(1hb1o17b)Iluw0d
nnxinnvnhuadurxmpuuadpoamualoazmdurylovvuluo
dnr.ln.gIr0na00ncs1stIn0auv1th3tnt1an1rcsu1t1n51n
thcprnmouotlnrgostnnborot Qooiudurtncpronnd
put-Inonnoonand tmar nbunecasrlngnannoonportod. this
ported bun; untnvuunblc to than spoons.
ooot£tc.tcntv1thnux1IInntJu1yandn1.n1nlI1n00tohIr

Etltlltllilll-‘=37
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Uutamdahununginaztxangfirthn-aughoutthoyonr
prohab1yd:ao5to1nclIuudl:tornu1d1%.uaoccI'd1n¢1y
namlooaéttytha-0I.1;h0utthopor10dntu.nIhta.0nuu
taundt0huon1ynur1y5o%ortmapu1onao1mnyo0c0rua
inomfilrtohlnttnnntdivlrutyo

9*" - '7  2a.‘:-=.;-1.;-1.2::   ., ......2-..-,,its variance (V (0? . unu­
mueuan (K (3)), and Inc A1-taint’:
oqlntahlltty 66.39161»: (2) at 201. 2.

E6316. iwg” s ' cg viz?” "am i 2(§:'>_
Juan-y 12.205 19 2.20 0.05 2.52 7 56.66
larch 1.079 20 2.52 0.07 1.02 5 25.00
apru 1.050 2 0.20 0.01 0.55 1 50.00
lhy 2.160 19 2.07 0.15 5.15 15 66.02
Juno 1.200 7 0.97 0.00 1.4:» 5 02.05
&1: 557 5 0.70 0.05 1.51 0 00.00
haunt 6.5416 6 0.65 0.01 0.55 2 55.55
saga-nor 2,510 1 0.66 0.05 0.62 2 26.57
comm» 5.075 6 0.96 0.05 1.10 2 25.00
mm» 1.965 15 2.21 0.09 2.95 11 73.55
non-nor 5.061 10 2.53 0.99 2.01 5 27.70

4
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opmd V(o(') ‘ulna: at 8tat1m3(‘1hb1o17II)tnro
eamutttvclyhlficuuinsflnendofttnpunuxaoonandnpto
ttnnlddluotthonunuaanandvu-ylowtlnrtnathorutot

Inuoonpcuod. l&onqoea.uoocunv#ruthum:lotpn­
nuIuocntothun1dd1no:nmsocnpcr.lod.th1shu1n¢tInnoat
tavunnblopcrtod. flowurcoupuhdtoltationnimdzthln
Iut1.onhnd1und£'nrs1ty. Incnantnthonnbororqsouu
ulnaalovprocoutobocndodvitlntlnonutotpochonuoan.
B’ (S)vI1nOIhaUl'IUrIvorOhtghorth|no€ . Emihbinty values
In‘! Illa hifl both; 125% for Stptubor indicating that tho
d1VIu'l1tyw111ruI1.nth¢IInct111thIn.mhoro£Qca1on¢ooo
|lPW2$.

oznluu at Station #(1'ab1o 17 (d) more maximum in
Jmary. vary low curing OthI1;pol‘b@lO$ :uthn and about
eustntdurtngpauaunoonandnonsoonportodn. V (a() an
unduly htfi in January. pro and monsoon periods. $00103
vh1chooa|zradn'uJamnryt¢$nansoonpor1od a1w1yaotpcr1.­
dnduththoonutozpumonnoan indicating thntthcnoat
tuvounblowiodtorhmmtc oramtnsuu ‘tbsp:-unanaoanund
Ionnoan portals. H (5) vans: an coma:-aunly high unn­
tlnugh thuy all wore at tho IIIIO patttm. Eqnltnbiltty
eootflclunt can vary high (100%) during October lndxcauns
nest awn dutlih-nttcn or tndivzdunla. Na:-1y $ of tho the
points (maths) ma 1 npcuu diva-uty app:-cprutu to u ca—:­
ntty otnanthnnfioiot apoaiuulnchnsuchnllyoceurrod
fin-ins mun Infln.
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r.b1. - 17 .. awn; vnluu or mm of (mu).

manor of Ipouu (S dinrsty index (<><’).
its vcrinnoo (V °<‘ 3 Shannon-Winner
zuncuon (5 (5)), mi the Arthur‘:
«mutability o..zr1c:.nt (2) .1: Sta. 3.

in... r---3 of ma-um"-r-21:7
Januy 19  1 0.24» 0.03 0.00 1 100.00
fill‘!!! 33.057 10 0.99 0.03 0.92 2 m.
April 5.772 19 2.55 0.02 2.75 9 57.35
my 5.36: 15 1.59 0.07 2.39 10 66.67«Mm 335 7 1 .22 0.05 2.30 7 1®.00
July 2.370 11 1 .59 0.07 2.15 5 55.90
Mlflllt 2.415 9 1.13 0.05 2.00 5 55. 56
ocular 1.502 5 0.50 0.01 1.50 5 100.00
3001' 3&5 9 1 .00 O.W 1 009  “.00hi  0 7.77 0.01 10” 0 50¢!)
tabla - 17 «I. At station lo.

331% 3&7 0 0.79 0.01 1 .75 5 50.00
419211 5.5% 15 1.93 0.05 2.50 7 45.57
Buy 15.990 12 1.3 0.03 1 .73 5 33.33

flflllt 519 7 1.19 0.07 1.@ 5 71.53
309%!‘ 1.193 7 0.99 0.05 1 .39 3 42.85
Octflhflf 559 2 0.25 0.01 31-. 15 2 1W.®
Nflfhlf 293 2 0.39 0.01 0.23 1 50.00
Bought 167 6 0.81 0.0!» 1.96 5 83.33
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ogu1.uuntShtI.an5(!'nb1c17o)bo1n¢eqan­
t11u1yh.tghdur1ngp¢I'lIIunnoonundLnthnbog1n1n¢o1un­
aoanpcr1ou,thon1dd1oo:nonoocmpor1od(moutnnnsapt.)
Inn '3 lost tmtavuurablo. as evidenced by tho nonoccur-»
nnocotspcctu. V(o<‘) andfl(s)uorch1chan1n5poat­
uasoauuadhogtnntngotprc-nuooontndlaunsoouannnoc
anddlagponrnneoorqocua. A11thononths(t1.nopo1.ntn)
having high oqultabnity ooctnotont upootally an Jun: to
number. 1nthI.aItut1an.1nfi1apu'1od,a1.1ho1.ngtho
lost tmavunublo. woman 1: attuncd in dutrthuttan
by tho shame: or qectu unlike other stations. ihuuu.
unustrthxumuaadoduhmoumaxrmsknnnu
Hay&|otoocmrrcncoo1’uaromoc1os.

At suuan 6«>{’ ondH(s)n1un(1hbJ.n 17 t) got
nausouarruuahoifioxpxnnansoonthxuagnuanuanto
poatnuaoan. I1thflnh1ud\m1nnmJu1y.Vnflnnuo1 DC
uuumotn:-manouttnoycas-,Ju1yv1thuunn. HoArttnr's
eoctncunt or oqutabillty (100%) channel that man put­
anaounvxthatcvnpectotdtnflihntianhadboouolouimd
nonovonumnxnothcrpauoasvmsnonupouoa.



- . her of 3
”‘“' "’ ' .l.""?..‘i‘-‘.}".:.'.'2.2‘.'  a....3'.§‘fl.. (.5,its nrunoo (V ( , innu­

tuncttm (B (3)), and mo Arthur’:
cqultahtllty coefficient (2) at sin. 3.

E3 N s <>< flag} HQ 1 3 2(5)
Jamar: 210 3 0.30 0.03 0.91 2 66.6?
March 206 12 2.78 0.3‘! 2.77 9 73.00
April 3.601 9 1.05 0.03 1.71 lo hit.“my 265 2 0.29 0.01 0.” 1 30.0)Jun: 37 3 0.67 0.11 1.30 b 133.33July 13 1 0.21 0.03 0 1 100.00August 0 0 0 0 0 0 0scptuhu 0 0 0 0 0 0 0
Octolnr 29 2 0.59 0.07 1.00 .2 100.1!)
ROVXUOP 7‘ 3 0.63 00% 10” 3 100.CD
Dacha‘ 99 3 1.11 0.12 2.21: 6 120.00

tabla 1? 1. At Shun 6.

Jamnry 15 1 0.25 0.03 0 1 100.®
lhrch 3.162 2 0.21 0.001 0.05 1 50.00
April. 1.783 B 1.08 0.010 1.85 3 62.30
V07 335 3 0.83 0.03 1.140 3 60.00
Jsmn 1.0% 3 0.30 0.01 0.21 1 33.33
July 321 3 0.8h 0.05 1.18 3 60.!!!
August 3.537 6 0.67 0.01 0.50 2 33.33
saptulbc 279 3 0.3 0.01 1.110 3 100.00Octobu‘ 1 O 0 0 0 0 0
Banner #3 1 0.18 0.01 0 1 100.00

1100 2 0.33 0.02 0.72 2 100.00



At8tIt1an‘7(TIh1o175).1oIvn1nuoto(cmqt£or
lhrch1.fl1antnd1ovQOc1Iad11u'Itty1rrCIpOct1vIotVIt'y
largunnhororindlvidunls. Fuqootunppcaroddurtnathn
ahnnaIovu'pcr1od1ranpubannoon%opruunnoenIIutd1n­
uppeuuavunmo-annuoxnanuooaanapounannocnporzoa
fishpnvndtobunoutuntaveunblovithmlyzqociutor
bllrhon. fl(8)Va1uInIlIl%d1t£IIIIt1I'Qtbu‘l:oIc>(VI1nOl
chin to loan lumbar at lndlvtflauln. Imlltalltltty eootactnt
dIn'.I.n3thcpu'1odu1‘mh1ahu1nuo1o( vnntumdtobo
nnnr1y60%onanavonp1.o.d1vIn1.typrIunt1aqpro­
pr'nutoac%1.tyotan1y60$ottIuQod.uumchu
pmunntnow.

3tat1.uI8(1‘ah1o‘|7h)har!;uon11yvuryun11o(v|1uu
¢atoooaar:'cneuo£a£awu:mbera1:'upoc1os‘butI1th1u'gI
nnboro:1nd1v1ma1n,thattooan1y1npruonnoou. Parn­
culnrlydurtnznanooonnndpoutnonnocnnoapcctuucatosmn,
but tor A in unborn in July and Sqrbbor. Appoaranao or
atuvqooteoinsopianhcraxulvhluhporidaodviflafluanut
expose-ncnaocnauonuu:I.nd1outndhyh1¢hvaJnuotl(o<)
In sqmbor. Ii (3)n1uns, nunthmdz agreed with the sham
ruults. van mm. M: 111 watts. but for May uqultlhtltty
ooc££1c1a:tuu100%1.o.thod1vcrn1tyobtunodnauaucun1
diva-any ma mtncntnd fiat tho number or individuals was
ovunlydistrthatndunoagthoapocdnn. ‘nuacuunoaavu
otrtctlychototbolouarnlnborotqaootot.



Tahll-178. &mm5u1maMnnhr (fl),nmhorotQoo1u(s.d1 1;ytado:(oC).
its variance (V ( , Shannon-Uionur
tunotton (H (8)), and line Artur‘:oquxeaunw outncuat (2) tt Sta. 7.

0:. N J! °< V ‘*4 H ‘­JET’ 39  “  09°‘ 0072 2
Hard: ‘M2 9 1.1.1» 0.05 1.12 to M.“
April 1,200 A 0.51 0.02 1.09 3 75.00My 15 1 0.211 0.05 0 1 100.00
Juno 5? 2 0A0 0.010 1.00 2 100.00
July 1h.515 8 0.38 0.002 0.05 1 25.00W 30%  0. 58 0001 00“ 1 .00
Scptubar 975 5 0.30 0.001 0.02 1 55.55
%t0P&l‘ 9p‘h7 1 00” O 0 1 1m.€Dl%bcr 2,851 1 0.01 0 0 1 100.00
Dunbar 1,101 2 0.35 0.01 0.406 2 1w.00

Table - 17 h. it Stlflm 8.

January 8 1 0.20 0.02 O 1 maclhrfi 655 1 0.12 0.02 0 1 100.11)
April #59 2 0.27 0.01 0.75 2 103.11)
“I? 125 5 0.52 0.01 1.59 lo 155.35Juan 0 0 0 0 0 0 0
July 15 1 0.20 0.03 0 1 100.00Mlullt 0 0 0 0 0 0 0
8Q&bcI' 85 2 0.37 0.07 0.55 2 1oo.oo
Octohnr 15 1 0.fl 0.05 0 1 100.00November 0 0 O O O 0 0Dunbar 0 0 0 0 0 0 0
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In3huan9(hh1n 171) oznhm, v(o<) 01:03 (3)
u1uuwc:'oh1¢d.1r1r15no0unborandJnnnly1npoIb¢u00n
andinaulyduringnuuoou. Tmnmlturovuulodthntfin
Q0010: at station 9 van punm only 1101- short pcI'1oda.1n an
you‘. diuphying 11 clearly mltinodol Iliatrlhuuan. ‘$3!­
b11:I.ty eootnoiont was man flan  cmaqt for Sqtuhor
an October 1.n:u.0at3.ng a diversity 01 01.10101 having 50!‘

100: 900100 than this «annuity.

Tabla - ~ 1.  Iuluos 01‘  of column 8 ’
17 .g"'i.?.*1‘-‘.:  1nau((3<").auction (H (8): )0’ 3:10 the Ar-char’:

cqnuunty oooimczant (2.) at Sta. 9.am; - N 4: °‘  2
January 683 8 1.27 0.% 1.996 5 62.59
an-an 022 3 0.41. 0.02 0.05 2 66.07
Apru 962 5 0.69 ‘ 0.03 1.10 A 00.00 ‘
any 3.270 6 0.71 0.00 1.110 In 66.6? 1'
JIE Q6 6 00% ' 0¢& 1025 3 ”o@ ‘
July 071» 11 2.01 0.1!» 2.95 11 100.00
must 9'»? 5 0.69 0.00 1.50 I» 80.00
00000:!’ 2.039 6 0.76 0.02 1.90 2 33.33
Iluvubcr 781 6 0.$ 0.019 1.112 5 50.00
900590!’ 5.790 9 1.09 1.03 2.00 5 55.55#0



‘mo pntum of distribution of henthic tum: Izlhibihd
considerable In-intion both cpalitatinly and quantitatively
atttudittu-ont:ut1.onso£thcstndyu'urc\mdth¢yIIr.
mouhsu-y. boinsntnnsitiunuruabohnonttunoroatnblo
nu'incImd1rcahuutu'cnvironmntn; the aninnlsinhnbiting
um biotopo have to be highly ncconnodativc ta capo with the
atrial lilmlaht about by tho villa varutlmxs in physical and
¢hInica1£cntv.troso£mova1:oreo1unnuxdthoud1.nInt. an
ranking tho 9 relatively imam-tent paruotu-3 at each station
hand on the mltiplo ngrouion analysis, it an round that.
emnidonblc variations in the nlctiw importance of pan­
uhra occur:-ad tron statics: to station. Evcnthough the
umorinnbcnthictumaoouldtolorntouidonngoofulinity.
it hn‘nudouttobo4ou1d1.IIatIctoratSttt1onl2‘l=o9
Glocpt station 5. son at tcuperaturo was innimiticant,

than-cu. inportnneooroxym non, valuumunnouduurc
inwardly prqortionnl. While nitnto an of grant inporhnoo
at Sutions i to 3. rest at the ntutians indicated only an
average nature. But for Station 5. rout of tho station: and
lint attcnmntiou aoctrieiont at an middle Inc). of inan­
anon. R010 0: nnaining parameters were or low magnitude.

‘me study at hcnthic fauna during tho investigation
nvualod 3 pnomvuivu roduction in the annular at tantra
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tho -am: of tin on1:uu'y(noar be:-mouth) to the upntnul
mum up to the diochnral s1to(stn.. a). at tho 76 «puns
roootdod 53 mean B? to dirtount tan Inn amount­
orud at stnttaa 1. ms nu noduood to 45. 31. 210. 22, 16.
16, ma 6 at Buttons 2 to 8. station 9 (lustrous of tho du­
cnu-go nu) needed: any «uvor-Mar (222) much xnauua,
Idnly trash water tons.

manual. tulnuotutnnptenlcnianrycoqrtnuot
Iurtno. intend: and trash Inter Que-108. ‘ma bncklda um
tnlnlnllthtahll toputupvith thovido fluctuations in
physical condition: oqootnlly salinity cuuud by the union).
and tan). chanson. mu population of urine Q0610: inhabi­
ttuthouunrynnbyandlu-goruu-ioudtoflnhunouth
Inc.

under: gs 5141965) dlnanatntod tut mum spoons
un1nd3.n1nhrst1t1a1vntorhutd1od1nthoobhvaurt1av­
ingonrtho Indilmtsintlnlomntyvhero thcyvon oonootnd.
hutnmnartnointaunnl apociuoccurmrthox-up Lathe
«nary than do nun: upnumnl. q:oo1u(Sandcn;§g_;..
1965; Canker. 1967).

A undo: hornvtounl odmtntton of «marina bunthto annals
as um: uaoupnm nun-was buznuour. Hold (1930. 1932).
auto‘: 33 3. (1965) and van: (1973) rceordod non sumo
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anntuuultnxnoeaxnanuamanmavu-aguuaurtnm
tlntinthouur nosing our than.

Dnnnttyothcnthictamavauhtfimrtngunuoruuatho
cxapt at the banana (sun. 1) and Satan: 6 and 7. Hanna
ca-mu roeordnd at Station 1 am 13.62.4231.’ in August.
98.7§otfl:1sInseannt1haudby tboaqhipod quotas.
%ng,miId:1ch on taunt: law salinity. Ahmdo
anco ottumnou-hurnouth rogionnayhonttrttntod tonna­
rnblo coalition rortlunnrimuzduunrinolttouoburvud
by nun as man natty (1967). my mama a sauna
hunthtc unuty ot 3,137/-3. Polycmubs and mvnvu xenon
choamxnmtg-aapssnanu study. Kurtun (1972)noeuo¢
a banana papunuan or 35.000/-2 in the count: hunter.
Ananfl. (1977)I'Ipu'todnInwh1oInrdcns1tyconstttutodby
polychootl. bivalves, 31519043 and docapoda. Dean and
Italian natty (1967) also noticed a pnogruaivo doorcuo in
no omnl population from tun lanr part at’ backwaters tends
fin upper nachos. Variations in Inllnity Inn been nttrlhutcd
as a lunar tutor in uniting tho distribution at bcnthic tam:
1:: sound nun (suhlw-. 1953 and man. 1972). an my
donIl.twdnr1mnunIocnnnybo¢h¢tot:hotn111nnu11n1ty.
nonuyamaopmutnm (191o)havnnotoaan1no:-auznhuneuc
bzanusnwunu-£.nototruhwatcrruuondur1n¢Iunaoon1n
Coch1.nhI&n‘@'I. IAr3¢p¢rt1onotphytQ1anl'.tonmd:oo­
plflton proflactim in Catarina contribute to tho productivity
oteoutnluutoraundtuunnujoraourcootornnlcnnttortn
the lactic dtpodtl. ma hips to autun a rich honthic 1110.
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nnmrhtdityotvclbamdlakonutnhtghoupoaallydm-1n;
nonaoonmdlmootuqabot1.cI:omboconunurroI(0n:Ln&
hddy.‘l967). Glingtoflxcnhanwmuortholnkothophyth
pnnkun nuns: to an oupnoue tout gnckly and any ho avunbm
asnaintoodncurco tcrthnbonthictamnvhtcharuotthor
tiltnr feeders ordotrltun noun. P111u1(197B)o_Iu-a-vac
tmuunnpmfiacflmotbmthumpnlmpoahmmaapwlodl
vhusthoprtnu-yp:-adu¢t1an1na1aonryh.l@. Hoalaonotlood
a duict con-nation bottnon tho Mathis production and argyle
production in the Cochin hnclnntur. Run (1967) cm lutttyuman
(1971)ohu:-vuauautnut ortnoeo-nu-n.n11y1npa-untqouoa
dpnmI<i&m&£-L)“-N-vhbdh
«weds. polyohnotcn, null bivalves and 1uopoda,1n addition
tn ornnlo éutrthu. hey also noticed that Innrobunthon play
ant-pea-ant:-oxcmu-tooacmznotcoamnoouary. nu
uorobmfion oenntttutud pa-Udonimntly by polychuton, crusta­
unnndbivulvbsappcartotornantqportnntoqanmtotrood
oinnhoauadptunuinflnoaunry. Ihoroductiontnthonnhor
of quotes tannin the uputrnu station in a notional: tutun
horn. hi.n1:duet:ntint1uc'hnt1en1nnn11.n1ty1nth.I.n
region. flacottoctofnlinttyawflualtmnntottntluuu
voronottoodupustntianfivhlchisoonudoradiaobotha
nu-glnottudambrzom. Inthconnootqhtpodpopulv
than an upoctoavcnidenttnod. Hut or fluuanmryhnltnn
Ipouosmdhnooficlrpuunoointlawutnnl. mubonfilo



£unuat8tnt1ons6and7 ahouodhxghornhumdnncotnnuuocn.
°°I=-tihlud mm: by the polrchufl mam man. -01­
uun «nasty of tho specs.» 0.90.533/-3) hon; rnoardnd 1n
squnbor.

LoId1vu's1tynndh1shorpopu1nuan1cva1uo.ta£uvora­
Inn donuts tam under stress conrntian which cnntmh any
qoeiuhutprnousnu-vzlvnloratev. Cantnrytouu.
man dlvnrotty and a little daunnneo of quotes ehnrncttrllu
u-ndotruhtivuonvuununul ghhlllty. laudtvuutynnd
lover maid‘ of hnthio mm at moor (an. 8)1nd1¢atn the
pu-vulcnon or strut condition. man crust was ruduood
alavlytaunldatiaclaumltnamboeauaeotdlluttonnnllhmoo
an mu-and upouu an:-aty. auapau and Ram (1973)
undz1mmag§§..(1980I)u-otthoopxnzontnattnoughtm
c£.foototthcl.ndust.I'1n1ct£1\nntIar¢notmparunt1.nthc
beginning. the amnattw ctroct or ecnt:I.nucd dinehu-an I111
cmangcrflnntotyoratnntacntoandmnruodxthuhfi
howthluaghthotoodflln.

Inthoprumtltudybnthtctumanstoundtobuvury
1oIlbotlI1nalIIIfl§0umd1Vfl‘l1wct8ht1m8mcl'o1$I­
a*h'u1¢tnunntu‘u'o dtschrscd. But ttinlnuldnt student
unytruthuputntalnoothocaannnntntianotthoctnnnts
Inflldunydtluudnndttmllymnlnod. Uhilcthllillo
a'|'.‘flII1IIIIIl'h'.h1d1I&unp¢.'I.ut, thotalmnlcfioalttm
mtutodndittormtpiotuhtranthouuazcdtadnraupotnt



(1979) awarded as and 15 1900103 rupccttvoly belonging to
different grows. ‘me am: mum of bunfluc wanna
intlaonopolluttdmvuurncntsenuldhoduautoucflfllnic
m:'1&utUhI.1otmvu1anmu:a1cmtuuMtbmM­
atrial ottlumts affect advlruly flu survival of any hnnthic
melon. Jayma1uag_§gL.(‘I975)mvIa1ao upoz-tad modulo­
ttrtoun affect o: the cfflnunts on tho phnktm produoflvtty
tnthoarn. Fimnormlitymetohlwulunuoantntun
nouahyunn1umanng.(1977). snraunuuggg. (1919)
hadnlnadynotiwduanabuuaootbmthlctunninmln
olkntéinchnraopoint. ?o,a.nup.1teu1hoahhdttnt
tho1aIi%dtyaIIdd1V0rdtyotbm‘&1c£unIuttlnC££hInnt
dlachargn point may he an to tho antlnuvu tune cttoctn.

mu fioaittm of the udinlnt 13 of vital tlportuneotomobiotaofmcshnzv.
nntnrulacnd due at dapodttandupaultpcnthcosuartno
typgmwucuanandudalnaiu. Ihonaharoandratoot
ufllmudqouhdnfluufioduluwflnnhnoofuohin
thoanu. muuunkufljuanflnsfluununnuuo
emnuunumtnmaamnoxmmumyanuumnum
honnhorcndtypootqouudulnngmthoraglcn.



am].
It has boon II11 do%'hd flint mtnlitatlvl and wanti­

tauu diuu-thuttan or bmthia tum: has a  untam­
ah1pv1&thntypootthubottonandthopm'n1ea1mmnor
the what:-nun act as 1 nuum factor ta I put aunt
snare. 1958). B10-an 3; 3. (1972) am mrodouuy (1964:.
1965)stntodtb¢tu¢1.nIntnar¢notcn1ythnnabatrnto1n
uhiehbmthtc arccnimaozttstbutalaotinnnanuuaronottood
tornanworthn. mnpruenoo otmghcmcmuaumuphop
phau in fine mined mbntrntn has ‘bun up % seven).
um-kart (Jana, 1959. Bunmhnnannn. 1961, Anne: am hau­
mpnl, 19710; Horttmr. 1951 and Rochtomd, 1951). has twen­
ana otnadnutrlnntaospoolallyphoqhatu cmhntumchhu
a otrongbuungontbnorsantcpxodtsetlanotvaturihun
1m been chum by man» mm) am amazon (1951). may
and Vunyyn (1972) and month 1; Q. (1985) pointed out that
ms-t tun hydroic changes. naurlaln hrasmt tn. drained
byrlvurdischaruphylanlmorhntrelotnflncyolnot
otalntonnttor, Lnthoudlnmtaotcochinhndnnurs. Hair
3 g. um) same that nnau phyuog-apmc tum:-on of
tncutnryuohcnnodiaoplnyarolninfladtstrihnttuand
daponuan of an uununtpu-ucxasm thouoao:Aaeaum
estuary.

901011 (1965) tound ‘that papwantion dcntltlu. udnat
uatnstuandormtccarbaneonoontxatsanvouattnnalytntun
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rnlaud. 'moh1ghutdmn1tyo£dupoa.1t£aodcnoocurnd1n
urunvithtlnogninndndtnutamdmghlovclnotorpnlc
our-hm. sanuurohaorntunuaarnporudbyxmghotten
(1970). settnotunnrnuoe-nmuoaandanmuasn
bmaorunnnmdhinnubypolychucughtnlwaufl
upmpodo Canaan. 1956.. sauna-auaunr. 1969).

In the prnaent smdy, Stations 1 and 2 what! tho hottu
was siltyolnyvimhighororsnntc omtentalno ampu-than
largoahunaax otbottu tum. flovuw:-regruatonmnlysia
showed dlttormt goats bung pnuuut at an 2 station: vim
tori tothcmosta%t, hast cmnltmtamofiuv
tivnly homogeneous quota. Similarly me any of co­
oxistmg queues  ta me cannon physical cnvimmcnt
at each station. turn dittcrmt. Ibuuw the bottom ‘fixture
at Shtionl 7 and 8 was clayey tilt. the population at Sutton
8,vheuflaotI:h.unt1ad.1acharmd. hndalouhtnthtcllto
mu Station? wmndavcryhtmhimautmtehunanunly
mltthaud by polychutoa which urn telonnt of such in

consistent and the most abundant quotes at flatten 8, @1­
manna IN   —  manna ‘MN “I0 "It
abundant and nut oonatatunt moot» roqwcotivbhv at Station
7. me Ilnfirbottnnatstataonuh, Sandénppcrudnflgh
bivalve pqulatalon, nunly or jig , while
tunnel tho abundant goals: at Stand: 10. mt %*..;ee- ~~.=-~:$;-.%s

g§,%m_£¢l«IIodtluuoItahmdnntandtl\I1untoona1Itmt



mean at saunas and 6 rcmcetiwly. Also the buo­
gmoous mocha at that 3 nations are dizrtonnt.

Stunt: an dlttcrcnt modes of bulfioa haw boon
ldmuflodfluflansuadycu. ‘nnnnharotufllvianla
or am spades rangud than 11: to 18.00.77? par station. ‘nan
sum-apnnhnrottndsvxmaluycratnttontormachmdnnt
Quotes in about a.53.ooo pa‘ chum, while that aunthly
ave:-up mnbor oz mavmma pd: mum as-Led but-an ‘I8
and 1.92.12h. mu our 2.4»? million individuals more and
toprwuordxqrave u:-tnbtlityunlovtnmuuuuotrul
«haunt baathic coumnttu.

'monm1tsuvt1ratduauaod1naannau-1ouuh.u1­
cal acne: and ‘man they are rnlnnud atuttsticnlly. mo
diatrlhuflonotfimorpnimavifilnancounrytnunonnd
apaaiathopmmctotthnphydml. ch-tcalnndbtolostcnl
a'adJ.mtsont|n@typo.phyI1o1og1en1to1.nrmeoo.mhohn­
vl.a.mott1ntotn1unhoro£Qoc1.oaavn11ab1Ifrua11seureu
(car:-mar. 1967). the ox unnoatnpox-unt:acearanod1­
ndngflncamuummuroumtlndtmmucancuumw
sum in me nun:-inc cmnlttca in pollution.

Hide d1su'1hut:len of mono anvhulinc mociea as tho

uwh-trod I90¢1°=££Blinm%o&n!1ll£&nlnIll­



J 533$, and mo uolluac much: i
we 3-: % «to. lead to an unstable co:-nqaondomo batman the
mmnotditrwunthnuhtaintho an Inltnltyunounoud
by mas. I-can (1969). the tuna). cementum varied
sham to ntnttm. the dominant Qoctoa Ln pollutud stations
hem; dutcrunt an other «stuns.

pmuhm (1969)a.m1y¢1n¢thooftocu oxponuuan
anuhnrtnoocoayntnntoundanuaorrolctaroannnnnd
nllnttyindocxdtnstincoqpouuonorhonflxtcinnn. In
anaaat1avouyannccnuut1nthubottantm11chunohddu1­
nancoo£¢J.1¢oc!nusnn:lah1ramu1ds1.n'thoo11.sonndInIo­
ha11nc:anu.thnuwroraphondhy&uap1tn11I.daand
qatounidsintiannnnlinofta. Ehcrovurthoewgu
omuntntu'flnbottan 1: 1owthore1.snuMazaytor11I1-­
vu-oun (Hon-mlocttn énpoatt tender) moon: or sun aolncttvu
deposit radar: to dwimto the type Quin pawl.

Nn1rg§g.(198¢4)am1ynngthooeo1oumdd1a‘tI'1.­
hIt1eno£bun*&1cnt£I'c3II1ntheAsh®ad10s'hIIl'yobu1'vId
tm1rnuI.nnoonn-rcneo1nnut1one1ooototlnuumdn1n1­
Innatttnt1onapa1Jnudbyo££Jnmts.fruIPImI1urPQorll111I
tntheloworrunfiosortlurlmro

Induswial wash acanalauon demand
chmdanecdurtngprunomoenandposhmnoooauoouhdiith
lovdtuolnd ouyamandmfimuiatnlma. 1%: in
biomass fl population «mat auoelatud with butter nut
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gantydnrmgnmaoonazppertthcabon. Verylmrbnntlnc
production are noted in pollutod nuts.

u1nn1ag;g.(1976)obu:-v1.ngontnopo11uuono:
mnynrrtvnr bythcotnncnt or Gvauyor fhyon Factory
found the poxniuen cauud by tho ornuuats amu-any arrested
notanlythnttdxhatalaothovholofinmnozflnrtvnr.
may twnd tbs my pcreuntaao of acidity or alkalinity. the
h1d1%'h-uttmorumetngnmraintizocttlnnntand
puma otcarbonnfiu. Inca-bannusnndohlartdutnnhr
lnfizlytnhltotinh.

an: 33 Q. (19M}mdo mnnutattn studio: on the
distribution of mo difturmt group: or bnnfllu mm in tin
Alhtanadl Catlin? of Ruth. ‘Buy fund the bnnthte :1
command or clown @ £3; Hunorhnu. Grutrotrxwa.
Qlisoclnoh, Polyahutn. Aqhipotln. Iaopodn. hnnldaoca.
Insect urn, 3.1pn Gushqcda and Biuln eomarcd
@031 szuwamthnpnsmtuu (hb1o16). Haunvcr¢hatro­
tricks. mnortmuandoltgoehnotsvnronotroeardodtnthn
their arm. as not-d by flu1rng.(19ah)and flIInn1(1979)
StIt1on8cndndJncmt3tnt1m7
was found mamuhttwly cxtruuly poor (cunpttns giii­

Alvastht  cahlarypolyehnttslnn
011 station: am the htanat mane:-10:3. ahmdamo or
bunthoa was obnornd :1: Satin 1, non: huuouth and Q0 lovut
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atSut1an81ocn'hd1ntboot£1nontd1.u&rp ant. mu
h1gh1yt:veurnb1o«+-4: we comdittonsaudtholltghntu
otpnnurypromcflonnuyhothenninnotwtorflahighcr
am-nuance at stauon 1 (H-1.r:_§g.. 1983).

fllmoffinpolychncuqpoeacsnponodtruflnpnnmt
amdyu-umvehocnruponadurnurbymnnrmgggg.
(1931) n'ulb¢I?nhrn; mnmnggg. (1960) £rauVo11 lake
nndhla1.rg§,g;.(198‘01ruAahtaIud1cstary. Asinthoproo
nuntamdy, polyahnou fund the hrgout yam, etbcnthtc
on-amxnatau-tnnn1hoach(I:-ovaJ.11an1£.IIm 1970). mm
naamnuoxxu-an (nanoau-an. 1973)anam1:hovo11u­
«wary (A3311 1£hmg,1,fl,.._ 1975).

nnnchou-ghxpodpopsanuonmunaormuw,
naive‘ and Quotes at town: at Sutton 1 and the poorest in
sht1ons6and7v1thtota1abaance 1nStat:lons8and9.

nucbunaotuapodsuadtnmmuounn, Lnostuu-1m
areas an attrthrhed to tho mmy unstable chnracuristtcs
ofthobottmudtnlmtsprcvailadtnthoann.

nolluneanpapulatanntntlautdyuunanontly contu­
hnaodhythcpolluuon tolerant Ipoeiuiflgnnd
the cxtununly wloitud Quotes gggggn ‘:1:-.L:r   occur­
ring in nllnltus rangiu unduly.

lunatic: of utuarinu bantmc animal: noon: to be tau-1y
c%nu.n1yn1y1n¢norco:-1osnpo.u1votnnuportbyt1.da1



«-3335!­

au-rcnta as noted tar fin: (Howell. 1968) and for
%gk mucus (Holt! and Down. 1977). Hinatlon into
nndwtorflnusunrynluoouwanongbmflucantnlsu
cubs. mmd1nruoo£oyIhflan¢lhnm1e1uua-n'htorropro­
Mcttvc‘ or mrmw fimctlail. Since uplattatton of henthtc
anllltllnisdonoallydurtnshvuzrabloporlotla, flacantlall
an oftun chanchrtoad with 060103103} Idmtationl nchidnd
by ms:-nt:l.on as anon anon; crustaceans.

Another opporhmlattc Iothod 01 exploitation in foul!!!
Inna polyehuus and nelluocn. which rapidly column an
an gal.’ u1t.b, thug: p¢1q,g1c larva, an-Lag :%':€:woumb1e
pouodo. I-uproduou qucklyuzdthsnannblouhuldtmhrsn
pquhuans. when can clrannhmu been: 10:: tuvounblo
ihifl IP0°1¢8¢1-HD9018‘ 1‘lP1¢1YiW was tfiflflflilitra
wooiuahovtngthisnndotbohaviourare thcpolychnotol.
mm mum. mum um. émmma mum at

oto. (U011: 33 flu 1977. Granule and

more an no consistent relationship noticed in the
suntan). variation of crustaceans at dt.-t“£onnt mum.

Patwocmmrmoootéqooiennuuoauedmflunhny
cu. o1mnno$_],3ng@33vurcto\md1n8tnt1ma6,
73:169. moIod1nenttextunat8tat1m.s6and7vnuomaou



o1'h1ackc1.aycys11tnndatStnt1an91tInnndd1nhhreum
and nandynamra. 13:1: tmteaud thurproteuuao to black
018701 lilt Iltdtlmt. Eat at Statics 8 vdth ltflilar udilllt
diduethavucvunaotnclotndlvzlanl otgggggg,
pmmny an utuupt to «on tho mm: ooncmtratlcn of tone
ctfluantn. Bonus‘. nnaonty at mo polyehuotll collector! Ira
Station 8 holmpd to a Qovzlu ~..a%g,_~A[_j&  - J  which Inn 31310 to

unnuuumuocomxuenseanpuueeggggmgag.
Wslnlc matter at stations 6 md 7 Va:-tad an 11.6 to

32.23;/1. Houurat Staflansvhoug. gfifinanbnnt
lav %1o low organic matter or 2.8 to 25.6 :5/1 Ins neerdnd.

mcmondvnnhgootthtlcshnrytothnhcnfioaiatho
lmlloldepfibyuvlltfluqfiadioodpurtlaloanrouadlly
avntlahhtm-flInthroI@IL&1n¢uUn11n*wrua@doImnrd
trnnmortbyhn'h:1ontIutcrnomaIntansnobdbyUo1£t,fig},.
(1975).

Evuathaufltmuuau-inocnvtralsnuntnoanstlnuvtrom
IInto.tthot.1du1nouthn£ar1.vu-.Iawbntmo¢n1n1ncond.—
dcrudiohcusunrlnotnaihologtaloounanthoulo
species as  in any othor coastal areas, marnchriud by
mvaronnntalmstabilttyondanqlo aazplyaffluaduahavna
brflunnno (1958. 1971)  (1967).

A: the anv1%ta1 tutor: Lndtcuud cnttroly d1 tract
chain}. and physics). conditions. oxhttm Ira Station to
station and nanthtononth.  it nubtboupooud
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thou.

Farmostotthamnaortnnraproamtcdinthushadyaron.
the pntmtnou of qaouu populattm and eomloh chum:
cvor1ntho%m1tycaqoa1t1mou:-sanilnrdtntamcesand
tiluholdtnlc.

5.3.

wnmm (1916) an the first to uncut flan an or
Harlan ljvcrtehltn mania or pcpulntlana as tndlaltnrs ot
polluum. aabftly uutulnou or bumble organism as
1n:l1.ontoraatpoJJ.ut1anhasbomIn11rooom1oId1nboth£rod:
and  cn11%t 010%. 1952: Gulttln and Tarzuull,
19523 ROSIE. 1957: KY0“: 955: PN11 “$90. 1969; Hannah­

aun. 1969: mtlor 95 3;... 1972: Ar!-ct. 1975 and Ana:-. 1975)‘

By «entrant to Malta-Ln: fun. indicator Ofxnnlano
nrcuudprinartlytotdcnutyraflurmnntonununonvtron
unh1d:nau.vhouomuuyboummoun,orvm1chnuyhot
result or a varying mtxturo of pollnunta, tor cumin, Imu­
shial offlnlnts. A110 tndiator orpntan may he uaoml in
tdnntstyins pox-utwt pmuanl changes as ‘I011 :3 dining].
maos£nflacuvl.I!o&t(3ut1II‘l§Il-.1972). tenant
Iplmloa or unuanlly huh population dcnsttica my duvet
attontton to pollution. in the othnr hand. nmuttvc Indi­
mtorqouca tndiaabpollutiunbythoirahuaao. Inapel



an onunalnunt, mo pennants ammau the more ansittu
organinanulflnnarutolonntmoeuuml apouuvhichnny
dnnannh the ca-sunny. Hum»-, than (1959) um: nun
street of acalluhhd pollutants on the blunt QOGIII.
hcungahtfilypoldnudanotuhllyuwidotnnuwtumn.
ilnuttnmapttyotmhtuntqouosnuholpincvalmttngtlao
orient and the cxtmt of pollution.

an-mu». moocuotpruoneuotmutunrlnohunthto
mm- dupcndu on us pmmoxogzcaz aaapuueus tn ruuilnttnc
flnonoucandtonteaqoutumotunbodynnidamdan
thtu1neumnccat111oundcrruhoodoxygcneantnt(hI£1o1d,
1972auanoaacn. 1915a.1977). Uhuuumuusoxxnauatrnl
ponuuan, mac attack at pouutanta was a uaor actor.

Baudon%qau-watnbautl:-ypo11nt1cn.Innfi1o
on-antnacanboa-amedo.mdcrm'eoonugoI-10:, nnIo1y.&uI
wick taunt: ponnttm. than men an tndutbunt to pollu­
tlmullmouvhawcvutdpulluttm.

llwtnsthtnmlstnttnvnsttnficn-£elIhiml.$itI
a  polyclnou quota (Gup.1h111du)unn-and-and
trman Sutton: eunptono (SE. 6). Banner, uupt
uts'ht1analoand9m1ahhId9.7a!:d3.1poI'o&totfio'l'I1
blnfios roqcouvoly. that of tho Itntlonl had low dull?-ill.
subau-aunatstuuomAana9mnundy. nutac-mn1(1979)
ohaurndxntrnmttxnga-umaao:coan:nha»onntnrn.vuu-u
ooftmlpmdacluyprunllod, cow:-:~mono:£.1;u:I.nw:-3
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htghdinstttoanothuytaiunvdtoodlacontluconnidcnhld
qtunfityotdouyingdofllhzsuflhnohrnrunnflnahwflu
Inttlnaofoooonathalltl. mz11hu~(1969)eoomaoba»-vua
htdaunhurornnivornuqoctostntbobotfiouudinnta
firntuflluponnfion.

31I11lI‘1! I Qtoilid Vfi. Eu o~  Avian:-.+.ooor*  I
uloetiu Gqoott town‘. was noordod only in low dunttn
0.02 to 8.35 at tomato &Iu)m%sut1onn 2 to 7. tn6J.mt.i.n¢
tluircbtlitrtoooonu-1nu'oIsot1nII:atru1po11ntI.ou. But
rum: (1979) wane-o ma gnu» as an zmuw on-gun-.
ovingtottsamndfiontmgflnbcnthootnthontflsu
Efllmdo (no to am‘).

.13 who show,  or dun:-cat indicator on
in 611 tum: locnlltisl with sauna: pollution otfocto. 1&1.­
oato tnflaanoo of various chaotic motors in «bu:-ntnmg tho
tndio-nun and the ciuraotnristtc uounblqgu tn ouch urn.
Thotypoottoodandnatnrc of udianntaayulaogourntho
ulootlon of @0610: to a particular pollution ntrcu.

Dur1n3thoprIuntntudy1nthInr0uIot1nllI.\Itr1n1
pollution, thobunthiozmnnutroéaninntadbyuuopolyohuu
@0610: £13 (1) §j,fi;_}_g mm nprumflns 5.2 and
98.8 pox-mat of the population at Sutzons 6 and 7 nmootivc
and (2)  ' . -m&goq:r1nLns36. 29.7mm
57.5 percent at tho papulattm at station: 5. 6 and a tu­
poottvoly. at tho above 2 mucus. gggg $33 1:
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taund 1:9 he an indicator apnea.» of ufimtrtal ponuttm
as propoud by  wot-hora uh Oman 8: ht-:n11(1952).
mm (1959). Haas (1967). 0-Input: 3. Hanan (1973). Gum»:
(1976).. 13 was umly  in Station 3 can in sauna
91tocnat.1.tutoean1y6.6So£trn£unn. Itstotnlabuneo
andtlmeverylaupapulntundunttyatstaucnacanho
atuelhutod to tho tone cftoct at the pollutants in tho
otfluonti.

Van (1967) intlionhd that am; htwr aotazoanu.
curtain amocta at pelychaotos belonging to tho taltly
Cnpttolndac and aianidno wponr to nplnu the trash Intu­
mbtncluo in the pollutant! mun: uncut. Gamma (1976)
has rIpa"bud 1:1-p abundance 01 mg; 33% in tho
tndnundnlly and dcnuucany polluted waters or Hatha­
plrmnnharbeur. nnsqootcausuoordodtorflnflrst
flnotntlntraplculmtlrlottlnlndtulooonn. ‘Elisha:
been  as an inucntor species of pollution by uvonil.
vorheratraneolaamtqunteunura. Gautnandruzmn
(1952) canlidcrod mm: manna: «natty, cnauuan at
other apnea» in the unit. nuvwr reading habit
nndeolorancotolowdiaaalvodcaygmundannoethnrndh
patina to cu-unfit this as tact»: imienung pollution.
InI.ouA.n31caharbuurRu1:b(1959)£euntl1nrsonnbcrot
eapttalnd polychnou in polluted water: or tag organic
contact. as stated that Q. man wants an up vicinity



at auntie «man: in lost parts of the world. Cmitulnds
hnvohunruporhudtohothodoninnntbonthlctnmaintho
pollutod water: or Jmumco causation. fin othnr polychneto
species, 3. §_g% whim an peanut at :11 nations can
hoeonsiduudunpellntlonruntctant Qouubocmuot
hlfl dflmlttes at S‘ht1anI 5. 6 and 8.

Btnihrly the othcr 5 spoons named 1:-an Sutton 3
unhooaenudubdtaolcrantama, ovuafiaouamoynrouon
in Vow 10!! IInlm'a- 1110! In &S1 1&3» @23­

ano1.1uaaanweJ.ea§_%_n‘%_g. Thu uupcnuantudor
fi.$%_cam'.on1nwaurso£r1ahmqnndocl1ond, ma found
tooccurinstattcns 1 toe. nmrnnohattonsembo
attrihutnd to tho  auditions. his mocha ml
p1nnkton1c1nrvuu.\.aoupt1b1otonoran1ehnnpa‘1nthohud:wo­
@1119 tuuaru. Ghiromnid larvae %1y man‘ in
pollntnd nu:-s rich in organic man and smut: (Hynen.
1966).
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1.

2.

3.

5.

5. $UllllARY.

This than embodies the ruults or the studio:
-onthoottootor mmntrulpollutlonontlabcnthtc
etnttiu at a tropical estuary, carried out during
1981.at9Itnt1anau.1on3a:trotcho£21kn1nthuCoch1.n
hcckuntorocxtondtngtrutbohnzlouthtoxnlamuory
Cupatrual at tho man-u-m. oonpmz).

Ihotntrodnetory mnptcr eon:-sub:-101 ncoqrton
flnsmdtuonuhnnutnlndlavnthapoculutumo
tothocochinhuehntnnvithanacouantouthonoapound
purgono of the study.

‘ma Ineond alnptor deals nth the material: nut! and
the aothodolog mloyod.

auto: 3 prunnttna tho vaults at the analysis
consist: of 3 action: manly (Q) phystco-clinical
investigations, (to) biological tnvanttmtions and (0)
atut.‘l.ut_1caJ. intorauool.

Physioo-chunleal sweets deal with the spatial and
tn-petal variation: at the 16 cnv:I.1-natal pa-anus-s
studied fig. anntty, tmaimro, dtuolvod oxyun,
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BCD’. con. alkalinity, pfl, fink, pholphnu, nitrite.
nitrate, uupaulcd solids, particulate organic carbon.
attenuation eootftolnnt (‘Ki factor). udimnt nature
and organic carbon. Entinatlons nu made for the author
utur. bottu Watt: and grab water.

Blologiml tnvusttgntlnns are centered around 2.47
n1ll1.onupoo1monaho1on¢:l.n¢to8£a:nnlgroupsccnn1st1n¢
or 76 gone: at huthoa. 1110 number or upooiu Inn
nux1II.nat8tnt1on1,p-nduallyreductnatotluninimn
at Sutton 8 and with an mount at Station 9. wooin­
Ulao tfionl and Qatlal dlntrlbutlon is also givm in
detail. Patmyoocurracoot Qoclcatnsrocudodtntho
study nun.

Cluntor analyst: Ihmnd highest number of Ipcctct
clusters filth Inztnn affinity at 5% lav-cl in stations ‘I
andz, snaullyrothclngtostnttonauzdvtthantncaun
in Station 9.

mo 9 ulnttwly xnormt parameters. had an multi­
ylo rcgnutan analysts. were ranked in the order or their
slmltleuaoo at all the 9 stations. A: than pa-nature
alone could not predict the abundance of bonthon, the
Lnuraotlan effect: of parameter clusters, which night he
ably to pndiot the nlnmdcnoo of Nathan at each station.
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11.

12.
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vorcloentud. Inpnuilttuoldorottnporunoonaacod
ti-an aannltio *%O!‘atura. dissolved auqrpn, B005. nit:-an
am ‘X’ factor. fluatnmgpaluctcra an of la: aunt­
flaunt.

Chapter 5 than an the dlaeuutm man 3 action:
unruly the extant or pollutant: on the phyneo-dnniul
prcporttu or Inter. the duhibutzan at bcntbon unludtng
thcznpactot ouvtralncntnlpauutaraundams-uttaaon
indicator noun.

&amrunIntno.t12paruo1:ornndoatd.1atnccs10n
anydmauvntruthedinurgupotnunbondmudatblo
1:11 in value: tor all ctflncnt chancuruttu.

‘nu manta or stallion an thn mar chnnotortlttu of
tlnnutdyarualndteutodoonttmouawngouannnltot
1nrpIea1oIevnI¢:tno.tth¢utuar1no\ntur\mIlu'thI1nfln­
¢nuo.tt1¢ln1toI'ets,Ionloonand1andnmo11‘cow1odw1th
its hote%a nature owing to tho otflucnt discharges
truthotnductrtol.

Iavnaunttona on the water «unity in the study an:
tunlud water in flood: characterised by low tmcrlturc.
hlaaowgnnnndlcuulmttydurmgflunanuoonundintmsion
oraalinountorwatrunduotaorudnoodflauoxrturvntcr



‘I3.

¢hunctcrLudbyh1xht@II'ntInro.1ouoxy;cnandM.¢h
aannnyau-xngtnuauur. Chlorldevlluosintho
cttluaats dtnohu-god by the factories, which any daemon
andprocluootrooahlortnoorhydroohlorlcaotdtmiohu
utuuly ton: to run, I-and between 125 to 3.610 pp­
1nFONBIl'¥o75to6.990pnII1nApr11.100to2.060ppn
1nJunonnd5Dt6920ppn1nAugult. Sullnitynlucn
indtentedadlattnctupattulurdtcmoralpnthurnu
tollanm An in tho use with most of tho Olhlarloa. cali­
ntty in we study an: was the Index variable utab11nh­
1n¢aouIfl.naoIA.I|rnd1anto£O.2-30.'6§.huwonthoun
cmtnahrtinruntoruhtchaovodwanddounthooshnry
Lnnunood by cannons. Alan; 1111:: stntttloauanhuusod
by diftormcol 111 thoalturo. hotta topography and dcpth
of tho 0otuu'y)not1ood during July to Scptuhor in Station
1andJannry1n8tnt1onn2nnd3.u11n1tym1tnaIbduocd
towards Station 9. Scaoounl nrtauom revealed. with
thacmoupttonornu-¢hmdApr11.pnu1anaoo1’n1nonttruh
Iat¢r£ruSht:laII5omnrd.a¢Ir1ngHovubcrtoJnmu-yuan
1nl!nyantlt:'au8tat1on2&r¢odurLnsJunoto0oubor.

Qaanguuintulpcrntnninflnnmdyaronuuuhvudat
ahwtbymounmmlanmllasdlnnulcmnmsinfln
tnlpontnro of tho an-, river. on and otnmnt nun.
‘Ibc|rOaho.in5Ihl1J.aI!(2.5to§l),roIu1t1n¢1nthIvc11
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nlxma of the Inter eoluln, the ehensee were relatively
teetend theeqantnduot theextreueevemeromd
seller eepeeully 1n the even or etnumt discharges
evutheughthe1=q>ere1ureottheet1'1nnted.leuheraed
tron dttterent teoteflee vex-ied hehneen 25.3% to 05.0-c.

be dissolved oxygm euontmt aieny out:-olled by
tidelinpeaaemltreahveternm-ext endbemgan
Inevitable teeter tor survival or equeua benmte tune
ver1edtronn11n1ueeto5.96lI1/1. Oxyamemtntot
uetertonuuuydmnetaeeltruethedleahergepotnteeleo
recon-dednlltohtaveluee. Inqnaeotdlechergeyot
h.meeIoImteo£et£1uenteennu:1ocond1t1cneneverpre­
veiled. Bventhehettuveuerleyererecorunghigh
o:ygeneaa1:ente,thenterneeeo£thee'Indyereeueenot
affected men by the ertluente dtecharjed by we teetorlee.

am dependent on the enaunt or euqended/dieeolved
orsenicuettzex-1every t1ntheeeIeeuento1
polluttut in an envlnment ee 11'. 1: invereely propor­
taauelutheoxypcmtentotthemter. Inthepreeent
e1:udy.1ntbeereeaot1naetr1a1d1.s¢arpuaeaex1.Iu

Bw5recoadeduee570I3/11¢:-grebueter. 12.2 torthe
eurteeeIetere.nd8.9£or1:hehett.muetar. illuethe
nlneetortheettlnenuuutheateetouearenudfru
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18.
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ugnguoto1a.5-u/1. Invlouotthohlghfiws
rcoordodlnthostthwatorandvuvlovvuhtoslntln
Interaollnnltapparodtlntfioflslnilnnynot
be 8 actor amt:-lbutod by lndusfiinl oxflnonta. It
eanbodmutmrolattvo tonncottootaorthopolluhnta
anmohaetorlnltlora.

¢®'ra1uosvu'nno;].1g1b1o1n505o£thIobaQl'Vat1ms
anfiuiua:-ooumodwovaluuuu-uvu'ylowuaQt1n16
inland oburvutlana more it round Ira 107 to 1,669.
Thehnzufiwsmhmdlatndhycobmlueangalrcdtilh
mtrcmnnutlan.

cu-bonato alkalinity uuununta lndleahd we
tndusu-lalottlnontsonnrtlnsnpultlvotaulolnnmnoo
on the resolving tater ovuamcush olhllnlty lnucntud
oanudonbloquntlalnrlntlanaoaqarodtolovtquul
variations.

Cdlpanttw studies on pH value: fro the ante column
Cllrtnouandb-ot'hu)andp'nbmte:'Im1IItOda1InyIalI1¢
pfltorunbuhrumlambonlltnlcnudbymnhuthl
tannin. pHnIvcrroutuah13hcrlew1uh1chlnenM.­
ntttonuthhlghtflaoonuatemhotuxutoctnnttc
hmthle 11:0. 11:1: clearly xuled out any team effect. on
bmthos. of acids and alkallos thrown out tr-an
taatorios ottlltaaaia. mnathetole otpfiaumlottfl



19.

22.

of  an

tootoropnrningtharoduotionormou-ohmtnoamybo
neatly a local oftnr, nottoublo at the the of named
Haiti‘ $10!.

‘rholovollotwontatnorouwtouordnupstnu
ntat1ooow1th1aIrvu1uos1n8tot1ona1tohond9u:d

h1.3hvo1uu(8hb)a¢nt/1)1nSta1:1ona5to5. rnoral
vortntxonsworohtgalyxnugulordnpoondismnrao
mdaouroto. hotoxiootrcototmonnuoonmood
byflulowpflmhaaintbetntoroollm.

ihooooomuntton at inotwtophonphototagnonil.
otthoorflnontdiooharp ntuvu-onot ‘lanthtwaou
to indicate pollution by utrophiontton.
noted my be tho otter arrest of Lntonlttont discharges
of effluents, olootouloudbythoxnunattyornonooonnl
now. molouuluutnthoaodinontnromoodtlnohmooo
or phoqhnto oontonto controlling the bontmo tuna.

Hit:-its oontmt m the otnmnt dloohrao out in

of the lo-tordurvorytngn-onO.8to2.67fIaot/1 Indi­
cating tnugnnoant lntluonoo or n1t:°1to on hnmoa.

flit:-nu. on tlportont mm to controlling the torn­
nty of stator noun. tnuootod  potato or quit:
and tonponl variations.

nntlnctuottooo



23. mt Iulpmfltd laud. uubscctad to mun-:1 purl­
rtutlan proceuu and considerably iron 3 to 256.7
Ia/lhcmintlucndapau, landiuunhttvolyinrbm
Inter. Evawaush. villas for otfluantn d.1%gcd
trnnwhorioanntup £ran8to17.333I¢/latthu.
it does not qpur to street flu henfiic tum: ndnrnoly.

25. Puucuhh as-mic uttcr tailing mo tad of
% -s an varied in content: 1:-an 0.39 to 15.81 I;/1.

25. Attenuation aootnoioat, known as ‘PK’ ulna,
correlated 111% turbidity and hlunllty of solar ndhflm,
recanted values 1-mung Iran 5 to 15.

26. %oIm1az:da;>at1a1*mrut1ans1nuI|tIont.¢o1o\zr
brain, Llwt gray. blafi Otto) Ind tartan-o
Cc-onbinntiana or nmnl.11'.ando1¢y)veronnn1yudaa
they inflated qunnty or Inter outlying it. A110.
Grflnlc carbon eontmt mlch varied  1.19 ad
1.6.9 as/3 arteeun considerably the pH at tho aultnnat
dqm1n;en1tututm~u,h1@oa-sm1cccn'I:tnthc.tn¢
assaotntnd with htw fun of day.

27. rqorll and manual variations In nnuoxumnl
b1amuct1:bo9 Itnttansunnvtdonnaeuntdunhlo,
indicating 1; typos or dish-llauuon at Manna - wanna:
1 and 4 sun pun menus mm. or them 176.5 5/-2
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«Shas­

end stations 3 end 7 with moderate blaneee values of

310.55 to 62.5 51-2, s-canons 2. 5. 6 and 9 such low
ua-ms values or 3.98 to 15.69 I/I2 and sauna e run
the loeeet Maine am or o.b2 ya‘.

no papa-an «nan-.y nncunung autumn 1231-3
at station a ma 1.92.121»/-3 at station 1 shared 3 renaee ­
suuon 1 with ugh «many of around 1.92.000/-3. Shnane
2. 3, loand7v1th1ewer¢en.s1t1ee6£ere|mdh,00Oto
ao.ooo/-2 end stntiane 5. 6. a and 9 with the must
«menu» or an-and 1,000/-2.

Seaeonel even-can 1n the Immune values end pqulettan
densities shoved omeidenhle variations from etettaa to

etet1on-h1@Moneeen1ueebe1n3reoordeddn:1.ngpme­
umeoonet Stations Bend 1», an-tngneneoonet stations 1.
lomd‘7anddur1nzpeetIaanoonat$tnt1one1end2. While
lowest nlues prevailed at Station 8 throuflwnt the year,
3teta1m9reearded1ovvu1ueeLna11theeeueone.

Polycheeteeendlellueceueretoundtebethenejor
groupenengthe beatheeandverepreemtlnellweetettonl
Spet1e1var:I.at1one1nteamn1dne1tyd1dnetehovenyde­
unite pattern with variation: in envuetnenhl perenetere.
hat tqeral «rations clearly indicated tunnel IlG¢¢II­
ion at :11 stations.
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me tact that can indiutar species war: not
pruant in pollutud stations during all the maths elurly
indientaud tint the pi-ounce or chance bnnthic organics
dupcndod. in addition to pollution afloat. an a umber
or other ital aqroeta.

FT dimwity indicatnd a iflacum nu ‘I6
groups at stations 1 and 2 to 3 grown at Statim 8.

390010: oeeurrunoo and ‘choir d as pctccntwo
or tom}. hanthon uhihitod eonsidcrahla spatial and tqonl
variations irruspoctiu or nuemationa in onvimmmul
paruotcn.

Dllflihltim of Quits was calcined using 1136::
at divlrfltr (F'imu"s Diversity index o( and its
variance V (o() and &uw-iiimr divcnity nmctian
H (S) and line Artur‘: cocrricimt or oquitnbility
u in me out with omor aavir%tn1 paranotcra.

Studies on the impact at  * » paranotora
on tho distribution or  rcvulod the want:
atonchn-aueovnrrunudbythointumnlivingvimtntln
ndinattotidnovu-thovidc:-ange oruvir-ital at:-cu.

Lav divursity and lower number of banthic hum at
stutianaunybcduoto the stroasauuudbythoannnlntivc
toxic tracts of ottluunts.
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38.
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‘mo qualitative and mantitnttvu distribution or
bcnthicfamauutonndtohnvoadinotrchislonnhtp
v1th‘mtypoot'thobottanand1tIphys1on1nItII'i.

Au cttfit was made to idcnttty indicator Q0010:
in the nwdy ans.   %    £5; a 11:1.­
voroun polyomcu  (captulndac). very common
rattan yards, as rwawled tram all stations ounpt
station 6.

mt Ipimnid WI! flit: ~
Itloctin dupont tender, rocomlud an an lntltontor of
rotting and pollution was recorded only In low dmaitiea

at stations 2 to 7 Lndieattm fidrghtltty to oomr in
arms of inmltrtll pollution alto. §Lg;;§ %3
an tmloaiar Q0010: at pollution cmnuulttna 96.6‘ or
the hunflte population at station 7 was pmponod as an
innate: at lnautrul pollution too. ,u
prunnt in :11 stations and at lug: densities
atfitutionnfi. Gnndaunbarfiodasapolluuan
rollatut Quiet.

Othor 5 mm: ml-lrfiamlfia. £1

£3 pt-cunt at Station 8, cnnthauun in very
1aunnhoraanho%do:-oaunonnttontolotmtaoatu.

4 M 4 n...vI. ‘ '..... ..o....J­
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