
Eutrophic Lakes

'Irophic" rneans nutriticn or growth. A eutrophic {"well-nourished") lake has high
nutrients and high plant growth. An oligotrophic lake has low nutrient
cslncentraiions and low plant growth. Mesotrophic lakes fall somewhere in
between eutrophic and oligotrophic lakes.

Eutrophication is the prccess in which lakes receive nutrients (phosphorus and
nitrogen) and sediment from the surrounding watershed and become more ferlile
ar¡d shallow. ... The additional nutrients cause algal blooms, additional plant
grawTh and overall poor water qualiiy, making the lake less suitable for
¡'ecreation.

"fhese nutrients (Phosphorus and Nitrogen) support high densities of
algae, fish and other aquatic organisms. Since eutrophic lakes have so much
biomass, there is a lot of decornposition occurring at the bottom. This
decotnposition uses up oxygen, causing the bottom of the lake to become anoxic
in the surfirner.

ilutrophication can have serious effects, like algal blooms that biock light from
getting Into the water and harm the plants anrd animals that need it. lf there's
crtough cvergrcwth of algae, it can prevent oxygen from getting into the water,
nraking it hypoxic and creating a dead zone where no organisms can survive.
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ì. rilt'o¡;iricat.ii,¡l ililÍ beelt fiie fircr"rs ol:cicn1ific :;¡r¡dics fbr rnol'e than 40 ;.'eals. Althou¡th nanr--
;'isí'initititts ezi:,.t'"it i:; getterallv tl*flnet1;is ail incr'*ase in nutrientr sr¡ch as nilrogerr and plrosi;honrs
llla.t inr:rcas* algal i¡rowtlt. Dcpcndine on th* dcgrc* olcLrlr*phicittiçn.:ìcvúrri'.:nvironlncnlal clf*cts
ttttt <ievtlt:yt. '.":hi*h ¡1e&r¿sclc i.t'¡li-'t'r¡ui;iit¡'. For cxarrrple, inrrrcas*d phytoplrnktolr bir'xl:ass can
tIt¡ç1"t"1,2',',;¿,;lt\,iT,\', rcdi¡ç't levr'is r{'light" ¡¡nil rJcel'¿asc l,lv*ls olcxS,gcu. lll ol'rvhich ultinrali,lt Ilave
íl;i:íìLi\'Ç eofi':'t)tlu*ttes fìlr olganislns theT live in rl::elakc. I'h* magnitulie *f eutloplrícation l'*aclred il
i¡ilh ì;'rinf in lliç l9{ri}s *,hel'c L,aks Ërir, thr'srlallest and s}iallovvesl o{'the ûrei¡t i,akes. r.vas

¡,,.;ä',,i¡l¡;.1'ç1aj a liç:;td lake. hioi cniS,are thc {-l'ièr:Is r'{'er¡Tlo¡rhicati¿-¡n dellirre ntalto lal<e b;ota, bLrt they
ittrs*;:t'*t:;¡ l-i.k tc llunlarr lieaifh i¡l the lbrn: of har¡llti¡Í algal bloonts.

lIzr: çrtr*st' <tf eulrap*i*aticn i* rt*tur&l'. F*r many iakes, as {hey age avër centuries, there
is a ?a:ildtlçs r.tl nutrients, sediment, and plant material, which slcwly fil! the lake basin.
*'¿e*t"tsally, t.h* pr*t*xs ends ar¡d thr^ Ysasin bec*mes c*lçrzized by terrestrial vegetatian'. The
"¡.irnin{J *f *e;ttsral eutr*pl:icalion ís highly var-ialsle and úæpenr3s on the characteristics af the
2:tr¡*i¡t.wa!*r***rl, *nd clir*at*'"Hrsw*v*r.hurnan*.by allering n*t¡"íont inputs, have greally
t**rs:as*,J t*r: y:atcc: at wltith *ulr*çhicaliçsn çan {}**ur

'Tt't* 
Ssrrs**r,* ttl æ.ulr*?hir:ati*n c.*n b* bath *¿ttural and *uma*-inúuc*ri. Natural eutrophieation.

w?:*rtl lYtc¿ ?:açin çradua\ly ltll* in lrçm nulrient anrl çædim*nt inputs. o*çvrç aver lang time periads
-'r¡n tlsç¡ rl{cu{ ("tl c*rúurieç. Human-índucei, *r culturai *utrrsphi*aIir.n, tctÅ}r* an a much sharter
tintr: r;r.;al* l,:ir:r;'¿4ç1u1 a* a re*ult ts{ huns*n üiçturbxne* anrl n'¿trisntinput"s.



l iitTtt:]21-it1{}t;tt:r1 *tsl.r*7shi*a\iç* aT îr*shwaler*, als* c*lled culir¡rai etstr*çhicalicn, iç larçely a
ir.:tt¿i1 t:1. i{}t¿t:i,t:;tl{1 ç:}saspltorus iilputs fr*m scl¡rces such as agrttultt¡ral fertilizers or partialiy

Lrt,,;:1t,:;j îie\N;jr,e.?¿r*ttlescri**d by Vcllenweicier t* 1.Q68, phosphorus, art*tts a cerfain extent

iti1.r¡.tt2t.:ti, vtr::¡¡ ly11itç:iJ \* t?re grrwing pr*blerns *f eutr*phi*ati<sn. T*r ths filst titn*, th* t*cu*
..;v?j,î, t'j,:)i t;*I,:tit; r:i: tlt* lake br.¡t the co¡rr¡ertir:n to the watersh ed'. Today, aur knCwledge of
i'¡tì,.*:$ *- rttsl. a* *los*ej systerns. k¡u1 as tnt*çratars çt envirr¡nmenl*l *hançe'- highlights a

:i;,iri.. r.;;;nl:;l:.1 Ti+tri *'¿¡rli*r canc*pti*ns that iakes and their the biota r¡¡ere "clc¡sely related
;.{'tixli}ttl't*J*t:¡ü1,¿çtr: in all t*eir int*r*sts, hui sc îær i*t}ep*ndenl *I the lænd about then'i

I *llttçti¡tt¿'it:lfuytvceirlær'* t:rtn*1t;*ir:ns, evielerç:e isf human-induced erslrrsçshiralicn *antinu*d
ii.j ;à1t1i1ti*'' :.,ntj r:ulrn\nated r¡vith a *srg*-stale *xpærim*nt in a r*mttle regi*n *l tanada,
ttrt{¡ti,n1 i:ìç t"ttt: ly.p*rine*tal l-.ak*s ¡\rea {ELAi . Establislzs,d tc ir-'rvestig ælæ th* gr*wing

'.;r*l:i*r* ûi' t.:t21yçl53¡ir*tirsn,l?zc: ELk kas hæ*rt t-h* slts of many larç*-scnl*, *trsl*çi*al
*t;tni¡>z,tlizTi*,t;'. lihÇ: experim*rst- at L"ak* 22Õ, arg*a{sly rsne af the mast in:pcrtant. used a
i;:tii¿+; ,;t;;;.¡;ii1': î* {:r*&1e a ts*a-rier YseT.v¿ç:*zt tt¡,¡* *ide* *f th* la]r.':e. Nulrí*nt addili*n* çl t'arf:art
,zti4 ¡,1r;:i¿t:t1 w{:i* sdúrytJ t* b{rLl1 *it}*'*, but on* siqje wæs alçrs {*rlilized with phosphr:rus. The
irt'i1t-t':ry:':: ,s'i ¡:*rs*çsYsaruts üt1 eutr*piti':ati*n was rapid, vtsually slrikitlg, a*d u*h*red in a riew
:,x;1 r:T, water t¿'.:alii¡J 6:ratectior: lawc and r*çulalir;n. As a r*çult, changes in management
rsït,tt:lit:t ?, v',tt::t€: inlili*?n*n1*d rsrtrJ,llw<>*gh rrutri*nt reducticns, the impaets *f eutrophicaticn
w'¿rr,: {út}t-i.rç::{1 '-J{\iJ i* srsm*, c*se,* lak*.s {ully r*r:*v*red''. F*r1lwr*tt;re, a w**le cci*ntifi*
ttlii\¿tltri'.ll1i l.¡i.)t]í)T1, t* f*rtl¡*r t?t* un,i*rçt-a*ding *l 1?l* prücess *nd prabl*r** açs*çia1æel with
¡;2.:.Ji{l :;{tiI..',,. *'t t'.,'1r1'r*ï} pr*r}uctitit"y. *rsmetlzi*ç th'"xt crsr*int'¿** t* ll''is tla'{ .

I f rs *, ¡l ¡¡ t :" t uf r r sSt lt ít:tslirptø {{t tt s c Íês iç ki lls ?
z...sr¡r: t';ï '¿I'<r: t't:tjÇtl.i"¿* ir*p*ctx *l **trt:plti*ati*n and inr:r*as*d algal çr*wt"h is a i*ss *f
;zv ¿it:s*Ir¿ {t)t,.i1r¿*, k*r:wn as ¿*nsLxia. Thece artrsxi* r:anc}iti*tt* r"an klll fich and oth*r aquati*
t:r.i3z,zriit:ti-,::; ::tiir:h îj'-'j xrruShil:iar*. ?rtswæv*r, ii*uv does *utr*phicatirsrt ar:lually l*wer *xyg*n
it.:¿r¡i:i v'itl*t'r tl i'* r;:x*nt<>* *n*wlr:dgæ nlça* pr<s*u** *xyç*n?

iii::, i.iisr: i,tir-¡,tt. *;r;tlu*Ð úy.yç*t1, but *nly wl't*rulhær* is en*ugh ligllt. ilutr<lphit:ati*rt reúu*es
i;t1:.,,1;l:,111T-r.¡ r:,1w¿i.*r and t¡nd*rw*l*r är;lllî.1t2 *utrt:çshir: lakes, alga* at* sl*rv*d Ttx"liE|tt. Wh*¡r
;tltt¿ç r.lisrit iti'tvt: t:**t:çl"r ligtrl tirey st*p çrrsdu*ing *xyg*n a*ú in lurn hegin *onsunting
r.it..y'i]..1r,. I.rli.r,¡¡:t:.¡v'::t . wlzæn the larç* l>l*r:r*s rsÍ alga* b*gin t* dia, ba*1*rial dec*mposer*
i'r¡¡11ttt,t t)tzpír,i-;,:'tit*, i*væls *f cxyç*tt. /\* a r**ult, *utr*phicat"ion can qui*kiy r€*l*ve much of
iit: tsyy'tle* i*jt1t '{1 lak*,leariirtg trs a* ar¡*xìc -* and lel?za| -* and*twat*r envir*¡rment.
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i..;1wy, ;¡rzLi tt'1;ts*tltr:izs liav* be*n estÍìr,i¡$ned rhrtz suppart hiçls wai*r quaiiiy sia¡rciards. ûíieri
ilu.:y ::tpt,:t:iiir;411y lzwtil. nit"rtsç*rt *t:tr-l pïsrs*çh*rts* trtpttlx, xirnply be*auço t?t* *flecls *l
.:ti'i.tt-.i{t't1it;"111i,.:tt. ii'u:ttç.1h r*versiTsle, cr:* lse r|tsite d*,¡**taIinç. Lîl?"{:s wtlh kswer rtutri*nl* hav*
it-'\jú¿t ;ãli-\*ç: {.;í}r1cÇ:{1t{&tir¡fis, ar* g*n*:rally clear, nnd *re r:csns,idered t* be high-quality water
t,'.)..1{}ti{rt::,€} t}.,i1 rç:r:rt:at.innal çi1**. flaw<:vsr. the rranag*nre nt af Tlt*** rescsurees includes a

r;*rrty>l* x .""*1. *î it*r.:rat,tiûns lrrsrrt wi.l?tits sysle*"1 pt"oc&sse* tc wat*rshed interacticnç to ev*n
i:t¡{it:i.,.;lr-$}i: ifsr.le;;. l'hereiure, ille uuniirrrreií eiíurí iu çoi rli r.ri euti'ophication wiil require

':r¡r1;>in{} {:{t(.,1}r2{r}t1î}fi r:{ çi|"iz.*rs*, s*i*ttti*t*, {tiãtråç*{s, artd ç*licy mæk*rs'.


