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Ced-ar La"ke is the largest lake on 'bkre Sasl<¿tcnewaï)

River system, hraving a-n area of 3zorooo acres. Ttre l-atrce can be

rlivided into a- ma,in be.sj-n a,nd. a smal_ler, irregula_r nortn erm.

T'he physica,l and chemical properties of Nhe lalce and, tne benbhic

fauna hrere stuclied ch:.ring a. period. of tlvo ilncl e. half rnon¡irs,

f'rom June 1tf_ to /\u.gus'b 31 , 1962. Tl^renty perinanent stations,
loca'beo. in tlre main trasin of the lalce uere examineri d-uring sj-x

approximatel-y eorlally spaced sarnpling periods. Tnese sta_tions
i,rere oosi-r,ioned a.1on6r ! transects, a.L depths of: J, 10, zo ancl

30 feet. A total of 600 clredge sarnples were taken over ilre
surûmer a-nd from this material- tne rrumìrer of organisnrs ¡or eacir

sarnple ;oeriorJ- rvns cou,nted. and the *ei; and. ti.ie crr¡r raslrat*
d.e ie rmine cl.

A.3S'I'ill,\ü'I

During bhe study a-n atteLrpt rrias ì:ì1acle bo cleterr¡rj-ne ti:.e

fac'bors af'f'ectin¿; the distril:ution ancì aburrdBnce of' trie benbìric
animals. It wa-s for.rnrl that r^IÐ-ve action in sh-al-1or^¡ naiers a-nd-

ttre typ" of bottom nateri-al presen-b .i^jere proi:aÌ:ly the most

'o::ominen-b faciors, wíth depth actinp-:l-nclirectJ-y, since it ¡rerrerall¡r
corltrolled tire two previous factors. It rnia-s al-so for¡nd tha-i
wj-th in.croese in. itepth there r¡as a concomj-tanb increase in Ure

nu-mbers of j-nclividr;-als ancr, a,lso of íj,enera. represerrted" ii,he

stancl.in¡:, crol) for ea.ch sarnpling peri_oc1- r+as cletermined -i.ron tjre
ct.y i^reights. Th.e avera.¿',e of' tne si:r si-,anding crops gâ-ve tne



sârûe vafue of 22 lbs/acre a.s \^Jas d-ete:rminr:rl- b1¡ surnrning ì,he

,grociu"cts of' the avera6e biomass f'or ear:h. d-eptir zone anri blro

ârea of each of these zones anC tnen cìivicìing tne resul-i by tÌre

to'bal a-reÐ, of' the l-ake. Cedar Lal<e cân .De classi-fied as Ð.

eu.tro;ohic Iake on bne lrasis oÍ the oìrysical- arrd- cheluical- properties

e"nd the irigtr prod-uctivi-ty o.[' benLnic fauna"
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lilhis study r,¡¡" s r.Ìnflçri;al,ler.r to cle''uei:irrine v arious a spects

oi' rhe lir'inolo¡.,y of Ceder Lake, irliaLlitoba-. jriurch' oi' l;¡:"e lou;er

portion of the Sa ska. Lche.v;a.ïf ¡Ìiver a,ud' its ¿l'ssociar;ed' del-ta

r¡il l- be flooded, r.riren ihe dlm for iryclro-el-ectric power is conpl-e bed

a'b G::e.nrl itapicls in 196[. ']-']re present sui'vey w¿rs condr'rc'i'ed

'bo prorride a background fo:: f'utr;re invesì;i,3-B'l,iorrs on i'he effecr"s

of t;he es''r,a¡l ishment of' bhis reservoir on i:io1-o¡ica.l procìuct;ivi'cy

of i-,h-e'..¡a,-t,e.rs in b,ris,îrea.

Ced.ar Lai<e, Latitr-rCe ;r] o'e¡;::ees 1, ltiirrutes no'r:the

Lorrgitrrcle 1OO clegree s 15 rninuies vre;3'b, i- s iL:ie larges L lake

in tì::Le ,Ss slca L-,cl,reh'a,n ¡tiver sys'bem, coverin¡, an ¿r-I'e3- oi' sLlllrrox-

iLna ùely 32Or0OO ecl?es (5OO sctr niiles), (Anon" , 1c)61) , at 3,rr

a-¡:proxirnate elevabj-on oi' E31 f't. above lleâI'l sea level, (rinon. , 19b1 ) .

,¡'he principal inf.luent is the Sa,si-¡-a.l,cherIÐ.t'l ri'¡or, whic]l d-rains

aïì a,rea. or' anpro;-iime-.tely 129r9ß sqr-l¿ìre railes above Cedar Lake,

(Arron. , 1961). l_t oriE;i-n.a becl f'rorn Lal<e ;\5ia.ssiz., 3, gla"cial

l-a.l<e, v.rh"icir coverecl- a l arge porLio;r of i"ianitoi:a, Onta,rio,

i\oru¡ Ðakota. anil tiinnesota", (i_ìutler, 19h9). Ceda:: Lal<e lies

in -i;he r¡est-central- portion of' t[Le U"ou-1¡cr:)r on the lni,erfe.ke-

r¡est,lake plain and is 'bouncled on its roesi,e::rr ed¿e by tne Srr.mnrer-

berry' rrra,rsn. It is l'lonr sellarsted f rorn LaNe r'!innipegos-Ls by a

narro\'f strip of end moraine, 'llhe Pas i"l oraine' r¡nicir' ex-ì;ends

f::ora G'rand. äapid,s to The Pas.

Iri'IriODUùT10N



üedar Lalte ca-n be divided into

a nor¡hern arrn an.cl a. soutLLerrr basin. '-fne

from tire rna,i-n ba sin b;y a lfarror.,Ì cirarrilel- a.nci fras a \iory' i-l:re¿trlar

si-ro::e1ine" Ii is rel¡i bive ly shal-l or'¡, rûos Lly les¡: -bh.a-n 10 f -1,

ai:rC has a. i:na-ximrnn depth of 1?' f b. 'lhe crincipa".l influent of

l,he nor.''¡h a.rär is ttre Surn-nierber'::y' Lìirrers a. brairch of the lìasla-

¿..,bcher.¡an" Â nuni:e¡' of sma"ll-er s'L;f'ea.iil:l enier bli:1 s rei.jior: of tl:le

Ia.l.;e a1-ong, t,ne nort;a shoi-e" fhe sout,lern basin, havin¡-r' Dr) nlree

of 1l¡ f ,1C9 acres ( 230 sq iniJ es ) , f orr,rs bh.e 1 a.rger pori,i ori of

the lake, with an åverage Celrth of 19 'l'ú. a,rrd- a ntaxiriru,n clepth

-Jr l-ì t-' uJ-ur ir.:-" D r r,. I i, is ai¡r:rroxitna i;ely 1f] rrril-es v,iicl e witl:l a lori¿ a.rrn

ex'bending 'bo tire sou-bheasi;, ,,rhich fonir.s ti:e onI;.¡ ouil-et of 'bire

l-ake 
"

-7_-

fr'¡ct di-s r;inc b ro,rioirs

nor bh a-rin is so;.ra-.r:a.t,eci

invesi;ig:-ition is reletivel.y sparse sj-n.ce stuclic-.s of qu.a-ntita,t,ive

anc.i qualita bive as¡:ec'ì;s of the c']isi::i'bu bion of' benthj-c f a.una.

v,Iere br::gun only abou"b ó0 \rears ago. Elunen ( l9t t ) in hj-s sNur1ies

of various "!candinavian 1a-kes ilias one of tiie inj-tia"l iirvestigators

TLre existerLce of puìr-Li sìre<i r,.ior.Lrs

of benttri c fa.una. In his development of a. closin¡; d-red¡.qe r"¡ìrich

coulcl sanple a. l<nor.rn Ðrei,, of the bottorn, h.e ta-ict bhe founri,a-L,j-ons

for mod.ern day stL:d.ies of benthi-c fauna-. I¡ol-l-o'¡ii:rg ]rìkmants

vrork, a nu-mber of -invesbi5r,a-'bors entereci, this f iel-d-. r'ir"e

litera.'biire ind,ica.bes ihat j-n North Arnerica-, interes'b in such

aspects of benthic f'auna r,+a s highest betr^¡een, 1.)15 to 193Q,

Juday ('lc)'¿2) , Birge (1926) anä ltutl,kowsl<i (1c118) conciuctod,

mos-r', inl-ensive s buclies on Lalre ltend,ota,.

r 1'l L,his a-rea- of



Muttkowski (1918), on the basis of a quantitative

and qua.litativo study of tLre .benthos of Lake ittend-ota, abtompted.

to separate the lake bottorn in rogions, as f'ollows.

Littoral.. o o. Eulittoral Rackrion"

-3-

Aphytal.. o o ô ó. o ! o.. - Area below shell z'or\e'

At the same -bime, Baker (1918) was studying the

productivity of benthic fauna¡ Particularly -bhre molluscs, âs

fish food in Lake Oneida" Ad.amstone \1923a, 19231o0 1')à+),

Adamstone and Harkness (1923) conducted four extensive studies

on the benthos of l,ake irlipigon. Rawson (1930) stud-ied the

benthos of Lal<e Simcoe, He also atNempted to correla'te the

prod-uc bivity of benthos with the products of depth and areas

for a num'oer of lakes i^rh-ich had. been studiecl by various inv-

es'bi gators.

Relati-vely few stuclies on benthic fauna have been

pubJ_ishecl since 1930. Eggleton (1931) did his study of the

profundal fauna- of Dorrglas l,a-kee Ylichig;an, in vrhich he con-

sid,ered certain factors *¡hich eould govern the dj-striì¡ution

of these animals. Deevey (19111), undertook a study of the

bottom fauna of 36 Conneeticut and Ne,,¡ York Lakes. Tn 'l)'22,

Subl-itto::a1o . o . . . o . o

Shore Line"

Plant Zorre.

Shel-I Zon.e.



¡(icker carrieri our a, study of the bottom l'âuna of Üultus laireo

ijritish Cotumbia, a typical olig.otrophic lake, to determine

the extent to whicn sucn f'auna, mignt control the proouction of

c er ua.in f i s::r

stu.dies ha-ve

botton Í'a-una-

conducteo, an

-l-1 -

ln tne iake. Uuring tne J-ast decacte, oirly a iew

tleen reported, mostly by Rawson, üilo examinecl the

T'here is a, paucity of information on tne irenthos of

fa,kes in i"ianrto'rra. Trre qualite,tive and qua.ntitative a-spects

of the contposition o1'bo'btom I'luna, in Cedar Lar<e \,{as unl{novJn.

of numerous praírie lal¡ies in l.Iesterrl Canada, anct

extensíve stuoy on tktese anine.ls in Great Slave Lalce.

This study hacl r'our princi-,oal objeci;ives. One r'ras Lo measure

'bhe ph;ysical anci. cnenícal- conditions present in ihe ..lako and

l,heir various trencls cturing tne summer. The secolìo. ob jective

uas to deterniine brre o-istribution and abu"ndance of itottorn

1'auna by period"ic sa.rnpJ-ing. 1he iirj-rcr ob j ective t¡as to cl-eterrn-

ine as nearly a-s possi'ole tne ,orime Í'actors rninich control tne

cristribution a.nd airundance ot' tne benthíc animals. Tne iourth

ob jective wrrs to cLerive Ð. quantiia bive st¿telnent concerning tne

production oÍ' bentFros in ter¡ns ot' the -qtanding crop.



T. Sarnpling Stations

Thís Iirmologicai investiga.tion of'Ceoar Lake r"¡as

cond-ucted- irom mi-cL Ju,ne '[o line end. or August, 'l9o¿. 'rrnreniy

permanei1t stations l\iere esLebliskrecl in tne main be,sin ol. .l,he

Iake, along l"ive transecrs, incticetecr- lrerea_fter by ùhe ir,¿merals

f 1t to '5t, r^¡ith the l-ocations ot r,hese iransecis selected. so

that a variety of'g::acrien-cs o:t'tne Ðoütom uoulo be ojriailed.
ilhe rocations o1' tne rransects a?e shown in l,igure 1 ancr .blre

protiles ot tnese ¡Ìredi-ents are sho'¡rn ín Iì-igure Z, In'our stations
i'rere est;abli-srrecl at riepchs'l o'f t, 't0, ZO and- 30 f'eet ano o,esig-

nated hereaf ter as tat, tbr¡ rcr and- rcir resÐec1;ivel-y, arong

eâcn- or these J.'ive tr-ansects. ilhe stations jret:e markeo, r¡ibh
anchorecl, buo;ys 

"

Each ot' the s üations r^ras sa¡no,Lec, sl-x 'birnes, a b ai)ìrrox-

imat,ely 2 i+eek interva-l-s, j-nci"ic:ted rfel:eai ter å.s salrlllririg per:lod.s,

r, rr, rrr, rv, v ancr vr" 'l-ne $e.Írpiirrg rlroceo.uïes r.jere corj-
r:tuctecl Í'rom a 15 i't. aiurnínurû si<if'f. one tra_nscct coulcl be

sarnp-Led in natf' a da/ (i. e" 5 nrs) , wea,ther per.mitting, so tnaj;
ì-lre iÏinimulr sa:npl-ing period" vias úlJo anct one-he-.lf ci ays. ì:Ioi,,rever,

strong l^¡incJs Fno. severe v,ts.ve action of ten ì:revented tne stud--y

f f'om neinpi compJ-eted- as screclrt-Led . '1.'i'Le o',r.,. ation of es.ch of. the
sari:oling peri-ods i-s sho."rn j-n ,llrbl-e 

-1.

r;iuTrï0DS ¡\i\D rÌ:\,1. EHIIILS

'Ih e r¡-ep th contorlr-sm
pers" colrlln. ) f'rom souncr-ings rna.cl.e
predetermined, coínpas s-ori en l;ecr

d in another stìloy (Garsicle,
along a,prcroximatettr [0

tr¿r.nsects"
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Nlap of tedar
established

Lake, with
transec ts.

Figure 1

contour lines a"nd the l-oca-tion of the
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-5 b-

Profiles of bo'btom gradien.b of Cedar Lake along the fíve
establiskre<1 transects, t+i-th stations loca.ted at depths of
5, 10, 20 and. 30 feet"

\

\

Figure 2
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Tnclu.sive dates
of 20 selected

Samnle
?eriod.
i$umber

-6-

of the si:i
st¿rti- on.s in

T

TT

tII

Iabl-e I

To tal-
Sampling
Period

June

June

July

periods for ]innological-
ì;he inain basirr of Ced"ar

Contours of the main ba-sin were rlrarn¡n on a- lïÐ"iJ of

knowir scale. The arees r"l-i thin bhe successive contours rdelre

mea.srrrecl þr¡ rre ans of a polar ,ofanimeter" Tne perirnetr:rs of' bho

shorel-ine and- of the b, 10, 20 and- 30 f 'b" cont,ou-rs r"\rere ascer-

teined by use of a map neasurer,

1lL - Jun.e

29 - July

iÕ - JuIy

Sample
Period.
Number

'ì_1

7

20

II" Sanpling Techrniques

(a) Physica.l anc- Chernical l'lea.surements

i'Jater tempersr,tu"res hrere taken at ea-cn stati-on ouri-ng

e¿:,ch sarnpling, peri-od- by mea-ns of an electric Aqua-iì-'ernp thermal

recorder, at verti-ca-l- in ber-vaf s of 2 f t" Reaciin¡;s of wa-ter

transparencJ' were ma,de by means of a standarcl Secchi disc.

ÏV

V

VT

sampl ing
Lake, l{ani'bo'ba,

'Iota,l
Sanrpling
-Beriqq -

July 30 - Aug" it

Äug" 14 - Aug" 20

liug" 30 - Aug, 31

Samples of r^ra-ter r,,rerô taken near the bobto¡n at es"clr

stal,ion by mea-ns of a l(errunerer -,,ia.ter samplirr¡. bo'i,tle of 1ei?00 cc,



capacity" 'l'ne corrcentrations of dissolved oxygen 1,reïe 0-eter-

rninecJ- for subsarnples oT.' t¡ris r^ra'ber J¡y -bl-re unmocrif Íer:l .linkler

me1;hod (itnon. , t960 ) " Determinations of -bhe coïìcentra bi-on oT"

ciissolvect oxl/gen r¡Iere also rnarle on the surfa.ce r¡ater p..t al-l

rB I sia-tions. Total alkaiínity, eTipresseci, by me [ir.;il ;'-reen anct

ph.eno-Lirntn.â.lein al'<alini Lies, I^ras deterinined. tibrimeirically

(itelch, 19LrB). Cor:c.entrations of j;otal- clisso}vecl solids, Ì^rere

deteri¡rrned. by r:ûeÐ-ns of' a, conctu-ctivit.'¡ brioge. Tnis concj-uciivi by

bri.clge 'ras a portable type for íield u-se o.evel-oped- b;y tn"e

l¡isireries tiese¡rrch ,Board oÍ' Cana.d-a (rloy , 19i9) . Concen'braiions

of' h.yo,rop.,en-ions in i-,he ar'oretnenl;ìoneci- water samples iiere

rrtea-sured 'oy ineans of' a l:lec.krna-n pocket ;ol'I. meter. 'l'i:e I ree

ca,rbon d-ioxicte in lnese sanpJ_es i,.ras r:r.eferrnii:ecÌ- titrimetrica-IIy

by the sodiun nyoroxioe metlroct (^A.norr., 19ó0)"

(b) Collection of 9'ottom F'auna

Five dredgi.ngs r¡rere mad.e at eaci:l s'l,e-tion ctr:ring ea.ch

samplin¡. perioct b;r means o1' a 6 by 6 in. Etrrnan-l3irge cJ-red.ge,

givi-n¿r a. tota.I of' ó00 (ired-ge sanrples ror the entire ,eu,nlmer.

À qualitative clescription o-t' 'l;he bottorß materral- -v"îas recorcled-

from the dred.gings mao-e at each station. Tne sampJ-es oJ-' bottom

material were wasnecJ immeci"iatel-y, in :,i wire screen oi' 'uhirty

meshes per incn, s-ncL tne animal-s lron el-cn d-reclging 1ilerê piclaeci

i'roilr tne screen and- p-T.eservecl in a seperp-te viar in 70 per

cenr alcokrol. Tne ca.ses o1'Ia.rval- cecrois Í'l_ies (OrcLer

'Iricirop tera. ) a,nd- tne s¡rel-ls ot' mol1r*r srcs 1,{êre also eol-l-eciecL Í'or

Possiirlo ioentification.

*7-



Subsecluentl¡r r,he co-Ll-ected- organisuls I¡rêle identi-fied

t¡i''r,h t,ne aid oí'iroth stereoscopic a,r.id conpor,rnd nricroscopes"

Slan,J.a.ncj- l,axonomic i<e¡¡s were L1se,1, for ti:rese iderrbif ica-tions,

( Ed,rly and Hod.son (19ó1), Pennalc (1913) ancl ifard and :lnippì-e

(19!i9) ). The fol-Ior¡ing i¡orks 1^rere also consulteri- i+i:ren l-lecessa-ry

to irlentify cerLain of il,re rrore cli-i'f icul1, a,nd ooscllre Eroups"

These are as follor^rs; ì'ierrra'bocl-a, Cobo (1915, 1935) ; l\To1-lusca,

Goo,lric'h 11932); Diptera, Curran (193h.), Johannsen (1937a,

19)7b) ; Triciropier:a., Pete::son (1951) , tioss ( 191ù) . Organisms

i.iere identified as to Genus except f'or specinensr of Cera-bopo,qoniriae,

where identif ication i.¡a s not atter:irptec bel-oi,¡ the level- of lr'aüri-ly.

The classification of' t1re ta,xononic Éìroups useLl-, is basec-1 or:L

al

Pennak (1953) and is given i.n Appendix f . :\n accu.r'a'r.e counf of

a,lt or¿.,,a.ni. sms tras rna.oe a,lrd tire specimens 1,.rer-e ,oreservecj" a-p,ain

and. 'be1d f or later g,na-virne bric ana.lyses.

The wet '.iei-ght of l,he pnirrta.l s i'roin ea,ul:r via]. i''i8,s

o-otained wj th a 'borsi on balance g-rad-uated in mill-i5çrams. ['he

aniinals i,ielre f irst placecl on filter iliì-per to remove che e:çcess

i;ioi-sture. 'llhe shel-1s of'mollu-scs and" L,he c¡r.ses oí'l-arva.l caddis

flies r,.rere no'i; inclu-decl ì n 'birese i+ei¡.;hts. 'i'h,e d-ry irei¿i.r-tr: of

ttiese sarnples \^rere also determj.ned. llhe sålì1ples of' animals we re

cJ-elr-ydra.teri. in an el-ec'bric oven :-r-t !0o C. f or 24 hrs. Ðeí'ore

r.rai , l.'ì --tl \/ -L ¡ ! l.-l- !i.fj .



I" Pnysica.l and, Chemical Ðe¡errriinations

( a,) ',lerriperP-ture

Tne last ice iett Cecar Lake on June 1 a.nd rrom this

time the-uemperature oT.-ril-e sunsce r.^iater rose gradua.ll;y to a

high of 70o f'. on July 31 , and ihen g,rad-ua-l-J-y o.eclined" to

620 1.'. by August 31 .

iiio tirermocline -¡e,s 1'ormed in the lake. iJ.oriever, tlre

surface temperature r,¡as always sli¡itltry rrigner tfra-n tha.t of

the bottom.. Tne greatest clifr.erence in ternperature between the

surf'ace anci tne bottom Ïrs.s four Fahrenneit degrees. Ta',:te II
gives tlre mean tempera'Eures r'or tne v¡rior;,s d-epths during ee,ch

ol' the six sampling periocis.

1ì¡IlrJÏ,lls

'i'ab1e II
iliean water temperature ât vari-ous depths f'or tne si;i sampling
perioCs. Tne terripi:ratures are reco::ciecl i-r: o-ogrees I'airrennej-t.

De,crth
Ft.

Sur'1'ace

$ Feet

10 Feet

20 Feet

30 Feet

65

--)i

-)t Terú.p€ira.ture recorcier. not available.

I1

Sampling Perioo.s

66

66

66

65

6lr

ITl
,J9

6B

o/

66

6r)

IV

7o

69

68

6B

6'r

67

67

66

65

6tl

VT

62

62

6't

6t

61



1¡i.gure 3

'reinperatu.re clistribution a-t -¡ari_ous <l,epths of cecl,,rfive of' 'ul:e si_x sampling ireriods" Temperatures areciegrees Fahrenheit.
L¿rl<e dur:ing
given j-n
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Tne tei:nperatures :.'b tne verious ciepths rlurri ng the sainpling

periocls are a-lso showrr in Fi,9,r-rre l. r'i.gr-rre j ind.icaies tha i;

tfie difi'erence in ihe ternpera'L,ure l¡etween bn.e surf'ace ¡1C, b6e

l¡ottom irecornes pt?ogressj-ve1;r less aÍ'ter inid-Jr_rJ_y"

( b ) 'Iransps.rency

-1 0-

Table III
De.oth of' ';râ-nspårency oÍ' üre water aL tire zo sta,r,ions during, tilesÍx sarripling period-s. '1.'Lre rieoth.s are ¡iiven in i.eet"

Station s

IB,

i)
c
d

b
c
d

4t'1.2
^1"5
1.0
1,0

1.c)
2"O
Lt\-, -)
L"o

3a.
b
c
d

!.a
lr
c
d.

f-
b

d-

Sanpling iJeriods

1

1

1

0

0

5
0
5

o"7
1 .lr
1.5
1.,

1.0
1.0
1.t;
) '":

?_" a
,)f,
L.)
)(.
)t:

3.5)c
)(
f^

2.O./r_o ))^
3.0
')^
¿.u
2"4
1.5

1.0
1.0
t.t
| "5

o.5
1.0
)t^

3.0

1"6
1"5
1"5
"/.
)t:).,)
3"0
') L_.

2.O

)(
't 'tt" )
11

1.0

o.9
o" I
1.0
1.5

r.u
o"5
+"b
)" )

?_"0
2"5
2^
?n
,).
c.)
2"5
)1
- t'

1.0
1"0
1"5
?_"o

| "t)
1.5
1.8
4O
I"LJ

/"u
') ')

1')
->o ),)o
ac l)
a-
L" ")

)1

,1 -
1(
4-
,1 ')t¿ )

1"5
'ì r-

1.0
¡l

1l
1 ",;1.5
1 "')

0
0
0
0

0
U

0
0

0
0
2
0

"7
"7
.7
"8

1"0
1"0
1 t')"2

2"0
1,5
at r-'

1.8

.7
"7
"7
"7

.7
lì

"7



Transparency ranged_ f rom a rnax.irrm depth of L..5 f t" to

a min.imum depth of 0.5 ft. durÍ.ng the cou,rse of the sturjy"

Table ITI gives the individ-ual Secchi reaclings ancì, shou¡s the

tenclency toward.s reduced 'bra,nsparency following the third
sampling peri-od"

During the first half of the survey period, the

col-our of the r^¡ater r,,la,s light bror¡¡n" Hornreysp, there r^ras a

noticeable chrange to dulI green during the seconcl harf of
the survey.

( c) Dissol-veci Oxygen

Di-ssolved oxygen in the surface in'aters ranged from

7.8 to 10"4 ppm during the study. The dissorved oxygen in'bhe
bottom r^laters ra"nged from B,0 to 9.5 ppm" The concentration
of dissolved ox.ygen was averaged. for eaeh depth at ea.cir sampling

period and these data are shown in Figure l¡-. 'rhe concentrat-
j-ons of oxygen for each stati-on are shown in Ta.ble rv. ,rh.ere

'Ì¡Ias no apparent stra.tification in the dis'bribution of dissolved,

oxygen during the period of the study, and no indications of
oxygen deficiencies at al-l. The percentages of air-saturation
of dissolvecl oxygen, shown in table v stror,;s the continuou.sly

higtr concentration. of dissolved- oxygen present in .bhe water

during the stucly. During certain sampling periods the surface

waters of ten possessed. values over 100 percent saturation"
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Table IV

Concentration of dissol-ved oxygen of the bottom waters at the
20 stations during the six sampling periocls. Resul-bs are given
in nrgm./1" (pprn" ) " Stations (b) have a surface d.eterminatj-on
ind,icated as lSl and. a bo'btom determination indicated. as t13t"

Stations

1a
b
b
c
d

2a
È

b
c
d

d

ï

(-1" I

g" ¡
B.z
Qo2

oo()ô ()

o-oUâU
B"B
I,B

B.B
B.B
oo()o()

9.0
9"0
Or'(.)o ?

a
'l)
lJo

Sarnpline Period s

I]

Ja
b
TJ

c
d.

4a
b
b
c
d

5a
b
b
c
d

22
Ic I

-OloU
r-\. I

QrQ" a
O¿u"t

S.
ï?

II]

10,2
oA

10"0
9"0
9"O

10" 6
10,2
9.8
9"6
B"B

10. Ir
10. 6
10.2
g,B
9"0

10.I1
10.2
10" 0
10"2
B"ó

8.6
l.á
7"2
7.8
7.1+

S.
B.

IV

Qr.Oo2
ur-tJo2

B. lr-

O' I

Qo )

8,1
7,8
OnUoU
8.3
B.l+

8.1
O¡\)" )
7"8
7"7O.Qo )

V

S"
B.

Qroo ¿
Q-U. L
B.o
Q'rUã 

'oo I

8"3
Õ. /
B.T

o?
B. g
o)
8.9
f.O

VI

cl 0

10,2
10. 0
9.6
9"6

10.2
10"2
'10"0

g. L-
9"6

10 .5
10" l.{-

e"h
o'7/c Iol'/o+

oo
L)o(J

B.B
9"1
B.B
8,6
aoUOU

O)

9"1
8.6
8.5
B.ó

B"B
Q-¡u" I

B.l

ol
8,9
Ao
7.8
7"8
Ar'r).)
Ao
Õ. /
Qr'uo2
!-{ 1

O?

9.1
o')
8.9
orlU" L)

O-Oàé
-OfoL)
B'lr
B'il
B.li

IU
10
10
10

9

I1

6
ñ
0
0

ô^Õ.u
8"6
8.5ø-uo)
QA

8,5
8.6
o. J
Qr'

8"5

10.7
10,5
10.4
9"6ol,/ø+

10.2
10"2
IU"U
10. 0

ol,/ø+
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F'i-gure I¡

Distribution of rnetLryl green alkalinity at
Ced,r.r La.ke during the six sampling periods.
given in parts per milli-on.

various depths ol'
;:ilkal-inity is
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Table V

Variations in the ,"verage percentage of air-s¿:Ltura'Lion of
cìissol-ved, ox-yge:r, in th.e we'i,er of bile srrrface lr-rìd of' Uh.e bottom
d-r;ring the si;e si:rnolin¡; oeriod.s in Ced-a-r Lalce.

-1 3-

Ðei: tirs

Surface

i,io'bton

(d) Totar Alkalinity

In tl:e cleterrnina bion oÍ' total al;.a,lii:iity of sairrples

of' r¿a tei: f- ro:¡l tno ì:o-i;toil , thetîe 'ola-.s no l:henoli¡ir.tj::-alei-n ¡ea.ciion

irh.icll i-ncii caied, blr.at there i.¡i,,s no c: rDonate or n;icJ-ro;litje ¡rrc;serrb

irr t-,lre r¡a i;er. TJo'r,rever, ti:e ,:nean val-ues Í'or meth¡rl greell. a.l-Ìca-l-

ì-rriby of ti:re r¡arious deptLis sho'n;ecl" rl :ìrÐ.n!,e f'r'om 61"2 bo oB.l¡

,oprn of bicar.Donate. ,tablr: VI gives tire indivicl-ual v;lues Íor

eå,cra s ba'bion. 'I'ltere is a trencl to increasing al-lc¿:liriit;r otitn

incri.;asing clepth a,si shor,rn Ln lligure !. Iiowever, ii-r.e ¡,reatcst

r¡ariabion shorvn in triá,iure i; is only 2.ro ppri an.cl is probably

i^¡-'l-i;krou i âny signi-f i cerlc€ 
"

Ê,r o

78"ti

S-ar:nplirrg 1r'erio o s

85. "
81. B

1'114 " 7

a)?

100. 2

88"1r

92"O

87.1

VÏ

104'7

02 É

'Ihre total d-issolvecr ::ol-id s over bh-e sìrÌüûer ra.n.¡iecl f'ro:,t

?3O to 310 pprt as shot"in in Tabfe VII" The s.verrlSes; oí' i;irese

clata at th.e dif'f'erent depbirs a-Te sh.or.rn in Figure 6.

( e ) 'Iotal Dis solvecl, Solids



-1 3a-

¡)ist-r'ibution of
di:i:ing the six

allcalinity at various deptns
sFrlpliÏt¿ ¡rerioos.

-F l_grlre >

of Cectar Lake
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(f ) ÏIyclrogen-Ton Concentration a.nci F'ree Carbon Dioxid-e.

The hy<irogen-iorÌ concentration of the water varj-ed-

r.¡ithout trencl from 7.8 to 8"2, as shoinrn in Table VIII.

The free carbon dioxicle

about L pirto d-uring the period of

Tabl-e -[X.

- r4-

Tab1e VI

lv.ieth.yf green alkalinity ab eacn
the six sam,oling perj-ods. The
bicarbonate.

Sta ti ons

remainec]- a-1, an average of

the surve.)r, âs shown ín

1a
b
c
d

2a
b

d.

_--j-___-*_LI

of tne 20 stations during
resul'bs a-:r'e given irr pprn of

55 68
65 68
65 7365 61

60 62
611 6o
5s 60
61 61

61 61
55 5t62 63
61 62

6, 6lf65 65
62 6l+

5s 6t
/¿ / ^oÞ o¿/^/^oJ ou
62 60
61 65

3a
b
c
d

lp*
b
c
d

5a
b
c
¡
LL

Sampling Period-s

ÏTT TV

/Õ
OO
6B
66
oJ

71
77
71
7o

65
66
66
7o

ó0
a(
ó5
69

66
6B
67
oJ

o¿
65
66
71

68
6B
o(
6B

66
6Lt

6Lr
o(f

66
ólr
69
66

62
6tr
66
6Ir

7o
7o
6B
69

66
o/
6l+
6lf

63
bJ
65
66

66
64
67
69

þþ
ol
66
66

VI

63
oJ
aJ
6o

oJ
o¿
60
63

67
6B
6',4
ó4

65
65
6B
(f,Þ

66
úF
66
66



Tabl-e VII

Concentrations of total d"issolved. solids at each of the 20
sta.tions during the six samplÍ-ng periods" The results a.re
record.ed. in ppm.

.,' (

Stations

1a
b
c
d

2a
b
e
d

*-__* r _

"50)1.c 
-))

21.(,
"JJ

230

23t
)1^L)v

230
234

230
230
^/^¿oY
276

293
293
?O2
L./)

'O?L/_)

270
z5Lç
293
293

Sampl-ine Periods

II

ja
b

d

l¡a
b
c
d

2Blr-
28tr
¿oJ
263

230
230
263
2l+2

263
263
263
¿oJ

235
256
¿öu-
274

270
263
276
263

IÏI

276
290
297
284

276
2Bl+
2BlL
2Bh.

250
263
263
28L¡

310
?7o
270
¿(o

z]qrv
2'70
256
263

1V

5a
b

276
276
256
270

276
283
2d+
2-to

c
d

250
256
226
248

263
42
ZLr2
¿+2

263
263
263
263

250
250
2l.rB
256

250
25a
248
¿Ll¿

277
270
2l+B
251+

2[B
2h.B
2i+B
254

2L¡2
¿oJ
248
270

2[B
¿J¿
zLtz
2l+2

238
¿6'l
¿(v
2)+B

26\.
270
270
zTo

25a
256
2'i,a
270

ùù
256
256
276



Table VIII

The pH of both the surface waier ancl the bottom v¡ater a-b eaeh
of the 20 stations d-uring the five sa.mpling period-s. 'l'he pH
of the l^ra.ter r^ras not taken during the first sanpling period."
The bottom sample j-s indicated by tljf and- the surface by lSt.

-16 *

Station

1a-"
1^U"
Co
d..

2a.
b"
Co

d_"

7"3 7.6/(" J ("Õ
7.7 B. 3
ônO-O"U O"¿

t-
)ao

U¡

d"

L¡-a"
l^
Uo

d

$a,
b"

d"

Õr'ts"2
o.o
O-t). ¿p,(

nOl.u
Qo\)eL
ônUâU
B"o

7.8
7"6ô-t)"¿
CJ. U

8"3
0. ¿
O¡o. a
Õ"u

8"1
Oru.J
ü" I

B.o

QI
''Jo)()/u"o
t:o J
B. lr

B.o
Q I,uoLl-
OrUø )
O.r(¡o J

Oru. )
Q6 C

8"4
Õ, l_l_

8.6

8.5
B.ll
Oau. )
8.0
O.rO" L
O¡Uo J

Q/o"2
o. I

()"¿
o.u
Orr
(_)" I

'zÊlov
B.o

Q1Uo _)ç).
Llo ¿-

7.9
Cl^

,QI

8,1
8.0
-t1(). 

-j

8"6
O. /-
8"Ii
c1" J

l)a

I. /
Õ" I

aì-o" a

!)lUo-i-

O¿(_). I

0"u

rt o )
Uo(
Q t.
LJ o r_l_

C)^ô.ìO" I Oø )
B" 2 B.[
B"o 8"1
B.o B"o

B"o B"Z
B"o 8.2
8.0 8"1
7"9 B"o

-7 Q C l.
f .ti t oLl
B" o 8.4
B.h B"6
Q':Qt'u") te)

Õ" ¿
O"L
B"o
nOl.u
Qru. )
O4
Ool

B.O
On

oLu.+
o t.
(_l o 4_
Oau. I

o,r

olO"LI
A2
Q-)r) " Lo"t

B.o B"IF 8.0 8.2
8"q" Z'ç B.z 7.8Õñ/-ô(.ö ün I l.Þ (.Õ
7,7 B,o B" 2 8.4

8.1 B,3
OAQ-U"U QAL
O^Oa()âu L).)ôô/"ù ö.¿

B"o 8.1
?" B 7.9
E" 1 8.2
-7oR2
I o ./ vã jt

L).J OoLi-
OôOlOGI |JêLI,

8.5 8"5
O1øluo) ,J.2

B"o 8"0
B.o B.Z
B.z t3.!
B,o 8"1

7.L) 8"1
7.8 B"o
7 "c) 8.1
7otì )
I. / L'o L

B.z B.)¡
B, o B.z
O¡Q1t-)oa- t)o)

8.0 B.:

0.u
l.Õ
7"7
/.o

B.o
O.U
Qn

Õro" ¿

B.o
lo /
B.o
/.c

B. lL
B.z
8.4
B"Lf



'Iahle ÎX

Con.centrations of f'ree ca.rbon
of the 20 stations d,urin...3 the
a.re recorcled i-n rrgin./1. (ppto)"
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Sta,tions

1a
b
c
d_

2a
b
c
d

ciioxide in the r,,rater at each
six sampling period.s. iìesul- bs

)1

)o4

" 
l,

). L)-

I' LLlè -)

5.7
5.U
5.0
Lr.5

l^)a
b
e
d

,[a
b
c
d

5a
b
c
d

Samp]-inq Periods

TT

2"3
J.4-
u">
l+.5

I]I TV

.OLo l)
I lì
)owl, (
Llo )

)" (

r)î

? )'
l'(
?o

2. I

3"9
" ),)" 4-
?O

a l,). Ll
l+,5
3" l+rL)o rl-

)+"5
3,1+
\"5
).4

), u.
¿"ö
J. tl-Õa6 t)

Ll-"5

3.\.
?C)

\..5

V

4.5
Jr L+c)
2.3
/1

4.i
)" 4.
I ì.)"+
3.1)

)"Ll

"L)" Ll
)¿
^i-J.4
l,tI-lo )
)2.

). rt
< l!

\."5
3"1+
.-? " Il
J"+

3.1-L

t, c
4'c -)?O

('7
,)o I

3.Lt
5.0
Lt.5

VI

11

t')Lo ,\

\.5a l.
)oLl

3.lr
Ll.5
Lt .5
ó,8

3.lr
)+.5
f ),
)o Ll
('7
)Ò I

J"4
Lv'5
J. LI

J.4

). I
6.8
4-.5
Lr"5

2:t
3")+
\"5
/. '7
)o I

aL
) " t'1,

¿ lt
-) o L|
l, r''
L-l- o .)

J"+
L-ç"5

3. L-rL). Ll-

l+"5
Lt-"5
L+.5
)+.5

).u
)4-.5
\.5
3"LL

f l,
)oLl-
)+"5
t-!.5
1 l,
)o 4-

4.0
)" Ll
IL
)" Ll-

\-"5

3. Ll

)2
\"5
'7A
lo /



TT" Coll-ectÍon of Bottoro Fauna

(a) Types of Bottom l{ia'beriaf

Five distinct types of bottom rnTere found-" 'Ihese ltere

classified- as fol-l-ornrs; rock, stones over LL in,; hea,vy gravel,

ston.es from 1 to I in.; light gravel" stones less th.an 1in.;
sandy nrud, approxirnately equal portions of sand ancl muci"; mud,

a light bror"rn mud often overlying grey cla"y" Tab1e X sho'"rs

tha,t esch of the five tre,nsects h.as a vari ety of the f irre types

of bottom. Thre bottom of the deep, central basin of the lake

åp,tears to be comtrosed entirely of mud,

¡O
" I t) -

Table X

lllhe composition of the bottom material fourrd a"t each sta-tion
a.long th.e five transecls.

Transect

-)
¿_

j

I¡

(

rock

rock

rock

Ïreavy gravel

sandy mud-

light gravel

roclc

rock

light gravel

sandy mud

Sta,tions

nrud

rock

hea,vy gra,vel

rnud

mud

mud

mud.

mud

mud

mud



(b) Ideritification e.nd'hlnumerabion of ;inirna.ls

The total nuiril:er of animals í'ouncl ai the tr,ren'by

sta"ti-ons cjr:ring the firsb sarnp-ì ing pe::iocl i:asi J.i ,L,31 . Th.is

nurnlrer rose to a irigii of 6 rL;31 arrimal-s f'or samp-l-e r¡erioo, Ii a,ncL

"bh.en declinerl ¡;racJuall-y bo 5 136'7, \u623, Ll.r9O5 ancL Ii.,\-lZ

respectivel.y u îor the reätainin.g f'oi,rr sarn¡tling cer.i ods. 'these

daba are l-istecj. in Tables XI to XVI i-ncir:.si-ve. 'l-'ire nu-nber of

anj-mals f'ourlC a-i each con1;our, bn:t is, bLle 'bo'bal- nu:nber of

orga-nisrus i'or tbe five sia,Iions oer sa-nitlirr¿.,.¡:i:rì-od-, st]ot,ir-l

va.ria bions i¡iì;hi-n eacl:r cort-ûour" l:lor'rever, iiLe pe;ak nu,rnbe¡:s C-o

not occtrr at the sa,ne sanpJ--i r:g r:eriod for e,-rch contourr d-ui:ì,rrg

th e s'b,;tl,y" T¡,rb1 ¡, ,'lti'II sho-*s l,i¡ e s e d, ¿r be 
"

ilable,\iVfI

-1 9-

j'he'ì:o';al- nlrnlf':r of o-ci_-ialrisirrs foi-lr.:d í'o:: er.cir zorìca i,si T=epl:oseln''ced
ìl;y the -Li¡li i j-i:ri, s6¡i' l'¡ r¡s, rr-ur,Liig es-cir sa,nrpì.iL:g irLr::'j-oc. !.'jre
r!o l,a l s ¡re l:i,r¡'l s1,lils oll bhe rii.r-irLbei:,s o-í' :-r-nina_ì-s co_1,-l-ec iod :t i, 'bhe
five s'i;a'r,:i-ons ¡,...i, ea-c,i ol i,ire ciep'i,h,s"

(./ ^^.-uJ rto
( ooL:itour. in

\l'1,. ,,l

--;

5-1C

1 O - t:(-)

2û-3C

-L

'.''1

4.1 4r't t t)

1))1 ,

,l ¡rl, ¡| _:Li_)

---*-----_- Þ-?rl;,j-+iia-_:- gligee_

t_t

,rl,2rt

r t)

:."ì r l,: ¡ __)Lj_

*_tiJ__ _-- _T v_ __ _ _ q.*

1 6'1 ,rc¡ j r¿ ¿2

996 7 ]\ 72'i

'i;'i? 13,16 1175

269i1, 2238 1gg7

-_itL_
r'i fi
-rv u

,1, ¡' , ,,

J-) I

'l '-laì .7
t:) I

21 18



lable XI

The mrmbor"s of the various tlasses of anirnals found. in bottom
samples at each station during the first sampling peri od,
June 1l+ to June 21 , Orders aï-e shown f'or ille class rnsecta.
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'Ia.bfe XfI

The numbcrs of the'various Cl-a.sses of animal-s f'ound in botto:n
sarnples ¿¡,t ea-ckr sta-tion cluring tìre second" sainpling periocl,
J'une 29 to Ju,ly 7" Orciers a.re shov¡n for ti'le Class Insecta,
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Jla"l:1e XIII

'.lhe nrrinbers of'the various t-l-asses ol'aninals fourid in bottoLn
sarnples a.t ea.clr station dL-i-ring tire ì;hi-rd sairplin¿ ,oerÍ-od, July 1B
to Ju-1y 20. Orclers are snor^rn for the Cl-ass Insecta.
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'Ia.ble Xï'V

'IÌre nrrrrrJrers of the v¡ri"ous Classes o-fl animals found" in bottom
sa,iirples at eacLr statj-on du,ring the for-r'th sa.rnpling oeriori., Ju.1y 30
'bo August l¡. OrrJ.ers ere shor¡n for the Class Irlsecj:;å-.
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Table XVI

',lire r:u.mber:,sl of th.e va-rious Cla.sses of'a"nirnals i'ound in hottort
slinples a-b ea.ch. st:,tion ourin¡: the sjxtÌr -sa,iirpl-ing lleriocl,
$1.r.gust -?0 bo Augt:st 1,1" 0rcj.ers Ð,,re -qn.or¡n -['or the Class Tnsecta.

,1 ft

u
o

+)Ð
c':i O,

-r-) tl
¡,1 .-ì

cd
].) ct, ctj
o tt. d .tt' 

"c,cúcúO()OO
dà¡'v!Li OO,fÀ
OO"rlcûåO
+)OTOÐOSJ
dJltDO.p
E '¡l Sr 

= 
r-i ü1Orl .rl LOcd

1a 5
b 10
c20
d30

2q(-
b 10
c20
Ä?n

3a5
b 10
c 2.4
d30

CD

trcúOd
Èr 4J Lr0) C., cú O+lOLt-)
Q.,LcDOffr
OO!-rrO
ciÉo(f.r.-j
OO-P,-fiJ.rì -d Q, S Ò¡
Lcl".-lc->c)
È-r rl,l r] ir1 i

" lU 171 1

21419
11 39 116 3 73
5Lv 165 2)+6 62 6

Insec ta

-1
-5

î-
2

lLa
b 10
c20
d30

5a5b 10
c20
d" 30

18 f,o16

?_

- 10
1-
Jr-1-

eç tÉ.z

5
1-1

62 131 h311 17 56

-1, ¿+

15 106 78
37 56 229
25 20 BB

[66e2O5 86 6',+
1 1o 185

33 208 )4_29
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1B
20
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rj
.U
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1-

B 187

Qat)l-

2_3-
629lr [3 l+

136
f,t-

¿Ll-)

fl+5

- 61
- 11

5
458

1

10 7
961653

-18
7 3236
5 3BB2 198

1Lf
1e4

-ôlé

14
7

307
135

¿

9
28
32

Bovj

370
3r+

- 732
'I--T-ï:
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Tne 0 to 5 ft. zoner âs represented by t1.e crårÐ r'orbne þ f't.

contour ( sta-tions tal ), r,¡rÐs founo- to nave tne least ntrmber ol'

ori.,.aíÌisms during eacn sampling ileriod and- tne 20 to 30 ft. zoûe,

as represented by 1;he data i'or the 30 1't. contour (stat.i-ons tdt)

h¿cl the gre¡test rtutnber du.ring each sampling periocl. The 5 to 10

i: t. zonç, representecL by tlr.e cla.ta, f or the 10 f b" contour ( sta tion

tb t ) n.a-d a greater rruntrler of auima,ls inan the 0 Lo 5 i't. z-one but

l-ess numìrers titan 'bhe 10 to 20 f't. zone. llne -10 to 20 f i. zorte e

representeo, by oata- for tne 20 ft, contour (sration ¡ct) nad a

g,ree,ter mrmber of'anrma-Is than tne I to 10 ft" zone but ress

1;han tne 'iO ro 30 rt. zone.

-¿ó-

incree.se in cie,cth", as shown in

illo s r comfnon or[iF.ni srrr f'ouna lva s

the 'l 0 l't. conroure sn,oeerids,

Tnere is an increa,se

al-ent" ;\t the ?C ft. con'bo'ur, sþkraerids, Amnicol-a sp. and the

C rus ta c ee.. rrs, Garûmarir s

¡:r'edoni-na-nt, and finally the 30 i'i. contor:-r contained mosbl-y

sphaericls, crrrsta cee.,ns, Arnnicol-a s¡:. and ri ir:tera 1ar-'vae.

Tlhe various Genera a,nC threir riurnbers founcl a,t eacil

station d'Lrring tire six sarnpl ing peri-oC-s are shoi:n i¡ i\ riJofidix II.

in th.e ::r,;,'nber of óenera, ulith the

Iligure 7 " Àt the i f b. contour the

the gastropocl, Amni-col-a sp. At

"nci GarruriâFu.s sp. '..rere nost prev-

iiuring tne suxlrner the total- numb:rr of orge-ni'sns fo¡rncl in

ep-.ch zorLe varied fro;n san,cle periocl to srrnole per-ioci" 'Ilre tr^ro ¡rore

sha.ll-or.i zones botìr res.ciled- 1fe:,ik ilìlínDers at d-èffer.ent ti¡res ¡,Ln.d sllìr.-

'bo ira.ve no correl-a-tion" Tren,is foi: Nhe tr¡o deel;er zo:nes ''cend

sp. ancl CyÈriconcha sp " i,.rere rnost



*26a*

Variations in the
sampling periocls,

Figure 7

number of genera present
wj-th i-ncreasinç5 riepth"

<ìr-rring the s ix
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to run parallel to one another ano. have thei:: pea"k abundance

cturing the same sam,oling period.

(c) Gravimetric Analyses of' Sampies of Animals

The wet rreights of t'he samples ot' animals are tisted
in TabIe ,/,vIII.

-?-t -

The dry i^reights of the samples of animals are l-isted,

in Tab1e '{IX. The dry r^reight was found uo be approxi.mately

15 per cent of' tir.e wet weignt.

There are variations in the dry weíghts of the animaj-s

at the various o.epths encr al various sarnpting period-sr âs shown

in Table XX and. as shown by Dhe mean weights for the various

depths in Figure B. The 0 to 5 ft. zone ref'lected in the sarnples

1'or the ! f't. contour is tire ]east productive area of'the main

nasin of the lake in terms of botton f'auna-, while, in turn, the

10 to 20 and the 20 to 30 Í't. zorres are the most proouctive

areas of the bottom.



liet r^reigh'bs in grams
each sampling period.
samples" 'Ihe sh.ells
flies are excluded.
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Dep th
! tr"

Tabl-e XVïIT

of bottom animals a.t c:a.ch
Each r^reight is a total-

of mol-luscs and- the cases

Sa,mple
.Pe riod

I
(a)

I
]I

]TI
IV

V
VI

I
TI

ÏTI
TV

V
Vf

I
IT

IÏÏ
IV

V
\rI

I
II

ÏII
IV

V
i¡T

0. 010

o.o3i

ol, oz,,

0. 100
0.010
0,285

0.020
0, 0I¡0

^ 
oQn\-/. ¿UU

?-.5ço
) qlÉ.

2.O85
3.630
3"1.-;o

o"165
1 .2O5
1 . -(7o

o .785
2.585
0. 900

10
(b)

station du:-ring
of five dred"g;e
of -larval- cadois

Trans ec ts

0.020

o.115

:
0. 010

:
o "065

0"015
o.065

o. 015

o. o:o
3" 73a
0.110

2. 139t)
2" BLi.5

2. BLr5
o"775
2" 2O5
2.)+o,5

/_V
(c)

o. oto o. oro
a "o25 o.3o5
- 1'3'75

^ -'^- I' lou
0.020 0.010

?o
( d.)

\J . \/ ¿-)

O. O2Ó

0. 0l+0
0"060
o. 015

5 Tota,l

o"o05 o"o35
0. 390 0. | '10

o'L-Ir-5
0.040 1 ")',L,
1 " 13:; 2' 895
0.0!5 0.110

1 .730
1 c-1-
o"765
1 "785
1.570
o. 3lr0

3" 735
6. ?30
5.070
3. Bti-O
2" 1to
1.1o0

) )a^
5 " 2{J5
É rRr
¿" (iou
2"e\.5
_7.170

1.795
\" 161
2.50O
3.LrLtí
1 .765
2" 680

o.575
2" 610
1,r95
?-.2)O
1"o5o
o ,575

o "915
1 " )8,5
0.130
0. lr 65
0. 785
0. 160

o.575
1 .It05
2.)115
3"040
)t " 3io
1.1ó0

2. i+30
\.5t5
2.710
\-"o55
?-" 715
1.A35

/ -- ^-lÕ" (¿>
14. 385
10.55i

9 " ?,65
1 2" 0oC
1C" 200

B. 950
15.25O
1 3" 5Boq l,o(

/.LF/-/

^ 
/ ,J,-)tÕ.>¿,

1o ")435

2" 930
4.510
L1."l1o
2"o35
L¡-. )iI¡0
2" 710



Dry vieignts in grarns
each sarnp,Iing period"
sanples. The shell_s
fl-ies are excluded.
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Dep th Sarnple
4Lt't. p eri oc]

Tabl-e XTX

of bottom animals at ea,ch
ilach weight i-s a to.bal-

of moll-us c s and. the ca-s e s

5
(a)

ï
II

rTI
iV

V
VI

I
IIïrI
IV
v

V]

I
]I

ÏII
TV

V
VT

I
rï

III
]V

V
VI

10
(lr)

0. 005

0. 005

ol ozS

0. 020
0.005
o:' ;5
0"005
0.0i1.C

0, 0ó0
0"11 1!
o.520
o.325
0. 630
o"505

0. 030
0"195
0.330
0. 1ó0
0 " l¡!0g .195

0"011

o "o?_5

-
o"o05

:
0.015

0.005
0. 015

0"005

o, oto
o. 930
0.o25

o.355
0,280
0. 180
o .115
o.350
n 1)-

st¿--bion drrririg
of f ive cl-rectge
oÍ l-a-rrral_ caocLis

Tra-ns ec ts

20
(c)

o. ool
0. 005

o ]ooç

o, oc5
o. o05

0.010
0.020
o. o05

0" 240
0.380
o.265
o"385
a " 3Lt5
o"355

o"e55
o.[30
o'l+75
o'z7o
o .715
o "L¡.zj

o. ooç
o. oB5
o.195
o.2)t5
o"o05

o"255
0. li.1 0
0" 110
o"255
a"205
0.095

0"5\5
0" 700
o .6-i5
0" lr-50
o"385
0"735

ar\

(d)

0.001
0. 100

0. 010
0" 150
0.0i0

0"c95
u. (+,
o.325
o.3Õ5
o.195
0" 160

'-.1-'otal

0.017
0.110
o,115
ô )1^
a"395
o. o50

(\ 1 2t'vo )l)
t. to)

0 " !19!
o"ó30
0.1¡10
0.315

0" r 7o 1.O15
o.265 1.765
o.1o5 1 "5650. o9o 1 .260o.195 2.\85
o.o4o 1"660

0" 3h0 o.135 1.815o.57O O.2gO 1.765
0"3115 o"325 1.65s0.3q5 0.375 1 "3oi
o " I¡B! o .5"5 z_"EAS0.'r30 o.2o5 1,óeô



Table /,,{

The total dry r^reights in grams of'
zone C.uring each. sampling perioci.
twenty five dreo-ge samples.

-30-

'Zone
(rt" )

o -5

5 - 10

10-20

Ï TT ITI

bottom aníma-ls in
Each weight is a

0. 0'1 7 0. 1 10 O.115 A . 21O A. jg| 0. 050 0. 89T

o.375 1.165 o"585 0.630 O"t¡_30 0.315 3.5o0

1 .O15 1 .76i 1 .565 1 ,260 2.1+85 1 .660 g. B'70

20 30

Samplj-ne Periods

1.815 1.765 1.655 1 "305 2.565 1.680 1A.785

each depth
total- of

ÏVVVT Total



-30 a.-

Va.riation in.
six sarnpling

.Figur"e B

the dry weight of orga.nisrns
periods.

with depth d.u-ring the
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DÏSCUSSIOl.{

ï" Physieal Characteristiss

Lalces, on the basis of their biological productivity

can be classed as either t eutrophi-c t or t oligotrophic t 
"

Euthrophic lakes, such as Lake SÍmcoe (Rar.,ison, 1930)u are those

r¡1r.ich are rich in nutrien.b materÍ-a.Is, wh.il e oligoiro,ohic lakes

are generall-y relatively lloor in n',rtrient rnaì;'ber', âs for exa,m-cl-e

Cu,ltus Lake (tticker , 1,)r2). 0ecia r iake is a. iypi-cat euti:oph.ic

]ake, since it possesses the necessary attributes usua.lly

ascribeo-l to such le-kes. Certain of 'bhe clifferences between

these tu¡o types of la-l<es are shol¡n in 'I'able XXI.

Table ]lXI

il'he ¡r.rirna"ry plr.ysical difÍ'erences betrnieen eu.troi.,,nic an<1,

oligotroi¡hic types of l-a,kesr" AcJaptecl froi:n ,,lelch (1952).

a) llelatively sha-l-l-o',.r; deep,
hypolinnion mininal or
absent"

Ei-ttrophic

b) "Abunda-nt e-mount of susp-
encled material.

,tlectrolytes våria,bf e,
often high"

Dissolved oxygen is redu-
ced in hypolimnion of
stratífíec1 lakes of this
tYPe.

c)

d)

Relatively deep ; la,rge, col.d.
hypolimnion"

Rela..i;ivef y l-i ttle su"sirend.ed
ma teria I,

ille ctrolytes generalJ-y 1otot,

Dissolved- oxygen rema.ins at
high level at a.ll depthrs,

01i-gotrophic



teclar l,ake can be consiclered a rel-atively shallol'¡

lake since the maxirnurr dei:th recorded was 32.5 ft. anä the

meân depth of the m¿rin be-sin is 18.9 ft. Slightly less than

half of the area within the main basin lies r^¡ithin the 20 and-

30 ft. contours. lvluch of the north.ern arme which was not in-

cluded in this stucly, is l-ess tkran 10 f t. deep. Tire grea,test

depth in the north a,rm is 18 ft, Ttre maín basin d.eepens grad-

ually a-s shoi,¡n i-n tkre profil-es in Figure 2e with the maximrm

depth located, in the southea,s'L portion, in the vicinity of

the ou..bl et to Cross Lake.

Th.ere r^ia-s no tkrermcclj-ne and- onl.y a- slight d-iíf erence

of four Fahrenheit clegrees in the tem-oeratures of the surface

and the bottom, l^¡|rich in.dicateil that trre entire body of water

ldas in circulation. This smal-l- variation in tempera'bure between

the surface and the bobtorn is comnron in skrallow eutrophic Lakes"

Lawler (1958) found only a slight gradi-errb between the surfa"ce

ancJ. the bottom in Hernin.g Lake and Pearcy (1953) found onl,,¡ a

few degrees difference in the temperature bet.r¡een th.r.e surface

and the bottom of Clear Lake, Iowa. There is a str'i-king

difference in this grard-ient of temperature and" that of' Ð. typical

oligotrophic lake such as Cultus Lake (.Ricker, 1937), where a

ternpera.tr-rre grad"ient of' 59 Fatrenhei'b d-egrees vis-s fonncl- beti+een

tlre surface an.d the 'rrottom.

The transparency and" col-or of the r¡ater i-n Cedar Lalre

also supoorts the notion tha,t i;his l-al<e is eu broplric. 'Ihe

depth of trans,oarencrr of the r,¡ater d-id not exceed !-.! f'b. and

-32-



generally ranged around 2 ft. The color of the water lias light
brown in the earl;y surffirer and as the surnrner progressed- the color

of the water changed to a d-ull- greene a-pparently due to alga1

blooms.

Ced-ar Lake clerives thre majoritl' of-' iLs sllstrended

materials from the Nortir and Sorrth Saska,tcher¡ran Rivers. .4.n

idea of the amouni of suspended materia-ls en-bering the lake

ca,n be taken frorn Reed (1962), ¡¡ho found, i-Ytef, the Southr Sas-

lrptche..^¡anrriver contained 1 ,300 mg/r. of suspencled materials

a-'b Sa.skatoon, Sa.sl<etchewan, anci from this it can be estina.tecl

that an average of B r35O tons of suspeniletl materials pass i;h.at

ooint every 21 hrs. To 'bhis is aclclecì the uncleterirrinecl load-

being transported- by the l'{orth Sas}re.tc}rewan ancl by 'bhe iribu-
taries of the main saskatchrol.,râll r'ìver bel-ow the junction of

these branclres.

The transparency of rnany other skrallo,,; er.rtrophic

lakes compares closely to tha.t found- in Cedar Lake. Lar^¡ler

(1958 ) f ound a range of 3"5 to 7.5 f t. f or }teming Lake and

Pearcy (1953) in his work on cle ar Lake, rornrau found a transp-

arency of L¡ .B ft" on the avera,ge, with a general d-ecrease in
light penetra'bion i:n late sumrner a-s -bhe trasparency ciroppecl to

3 ft.

-33-

Continuously high levels of dj-ssolved oxygen are

colîïon in shallow, wind-s'!"rept lakes whictr e.re ín rnore or less

contj-nual cj-rcul-ation throu-ghoub tne summer. Since there i.,râs



continus"l circulation in Ceda.r La-ke d-uring the surlmer:, hypoxie.l

conC-itions did not develop. The concentration of clissolved

oxygen r¡ias continuously high cluring this study, the lowesb

val-ue l:eing 78 ",ll per cent of' air- satu::ation. The percenta.ge

air-saturation rangecì around 90 per cent duri-ng mid-surnmer,

Sorre t sui:ersaturationtl occurrd during the *q'br:dy and the high-

est value of dissolved oxygen obtained i,¡as i1l"'/ per cent of

air-saturation and, is the result of bhe nrodr,rctiorr of oxygen

b;r irho'bosynth.etic activity. Values of percenì;a,ge sa bura.tion

suckr a-s bhese ar:e comîlon in obner eutroiriric lakes, f or exa¡lpl-e

Cl-ear La-ke Tor"¡a, Pea,rcy (195-") , i^rh.ere the percentage of air-
sa-turation ranged lron 6-l to 116. The concentration of oxygen

irr ileming La.ke was found -bo rema-in neâr air-sa.turation through-

out the surmler, (Lav¡ler" , 195?,).

ìrÌutropnic l-alces general-ly have i:el¡tirreJ-¡¡ ;:Li-gh level-s

of electro3-ytes in solution. llh.e qua-ntitv of electrol)¡tes

present in Cede,r.Lake can be seen in bne toial alka.linit;y ancl

the total ciisso-l-ved, solirls.

'.lhe concenire,tio¡r oi- bicarbori¡,-be ion lrrasent j-n bhe

uiater in Ced-ar Lake (u-ir -bo 7l p-lrn) j-s somewha'b l-ower ì:ha,n 'bna,'i;

f'ouniJ b;y' lleed (1L)62) in ei'bner 'cne .i:torth or ilr.e Sjoi.r.tir Sa,slc¿r,tchei^ra¿')

riv ers. 'J-'h-r: ranrqe of l:icar'Ì:ona'[,e ic.n f'or tire Llou bn Sa,slr:Ltcheidan

vÍes froin cÌ2 to lÌ¡O p..rrn r¡Ìr:'-1e in bL e ncrL,Ìl Íiaskabcher,.ìa-n ttre ranäe

r¡Ð,si frc-rrn Çû to ?tlLi plrt" A pcssiblo e:,!o La.na-'bi-on for tiris clrop

1 / r Supers¡ turp. L- i-oir r nlcâns bire qu-arrtitv of clis sol..¡e.: o¡ yíìen
rel: bive to tlrc rIì1r;ttïÌt of oxt¡gen rlj"sl;cl,vcd l)y equilibî,n bi-or',
of the w¡ ter ¡¡i ih the a. brnos¡rÌreL:e a'1, th.e gi ve n teinirer:;-tul.e.



in 'bire level of Lllca,r'borla"'be in Ced-ar La.ke is that insoli,r.ble

compoun,ds cspecie,lly calciurl carbona,-be trave f'orrtecj precipi La.ies'

Tnis range oÍ concentra-tions of bic¿rbonate i on is

t;rpical of eur,rophic le.l{es" llg¡¡leton (1952) in his r¡orli on

Douglas Lake fouircl a bi-ca,rbona,te ra"nge from 12i to 1)?- pprn"

These values a,nc1 Nhe val-ues obtairred in the presen'b study for

bicarÌronate àTe severe--L birnes g;rea-'ber -r,iia,ri tlrose founcl for

tor,¡iclran l,p.lre ( Carl , 1c)53) an oligotr:ophic Iake r vÌírore tire

bicarbonate ranÊ;e ,,'ras onJy 1B -Lo 2?- pprn.

illhe toba-L quantity of dis-solvecl sol:ld,s present in ttre

i,¡a'ber clurin¡, the stud-'¡ ranged from 210 'bo 310 ppm. '"lhese values

comlra.re closely r.¡ith the qua.nt-,itiestha.t iìeed (1962) fou-nd j-n

the North a,nd- South sia,slcatcher.^ian rivers, wni-ch r^lere from 158

'bo l¡ó3 pprn ancl from 128 to L¡00 pprû respectively. The va-riat-'r-ons

found. b;y Reed. r,rere ap:)ârentllf seasonal pìr,enomena t^ri'bh the l-ov¡er

values recorded- in suüïner and the highe:: values in t^¡i-nter" lfo

explanation is arivanced, to e xplain t,,tese fluctual,ions.

*35-

II. l3ottori Fa-u-na Stu"clies

( i) l-actors Af f ecting the Distrii:utì on of llottoirr ¡\nimals

It r.ras indicatedL preiriously tìlab there are ì¡othr

quantitative a.nd qua.litatj-ve clifferonces in i;he ciistribution

of th.e macroscopic botiom fauna of Cedar Lak e , The possibl-e

extent to rohicn a nrrmbei: of'fa"ctors, such as depthr, 1^rave action,

tylre of bottom, temper¿..rture, transpa-rency, dissolved oxygene



alka-,] iyl-j tv and sea,son could ai'f'ect i,re disi,::i¡uì;ion of' oot'born

orga,nisins is consid-ered iri lrl'r.e -l-'olloin'irr¿', discussion,

( a ) Depth

'.[here is an a.oparent corre]-a'bion i:etl,reen dep'cn a-ncl

tite nuntbors of l¡oih gene::a a-nd indivi-ch-la,ls" As tn-e depth

increil.sedu so did" the numDers of geneT'a.e a,s shown in F j-¡ure l"

'lne ! ft. contour ilosses*qed tÌre snal-l-es'b numì:e:: of [ienera as it

had ar; a'uere¡r,e of 15 gelrera per sampl-i-np per.i.od. 'I'he 30 f't"

contou-r by contrast, hac-) ån. eve:i:ai-le of ?3 genera ,oer sa,.r: ,oling

perioci. riiuttkowsl,<:i- ( 1918 ) ancl l¡aLcer ( 1918 ) f ound 'in Lake ilienclota

and Lake 0nej-c1a respec t,i-vely, tha'b tìr.e nrlrlber of species in the
"bentiros rras 6::eatest iri shell-ow rn¡ater of' 'tire littoral zor\e ancl

decliner-]- r'¡ith increa-sing depth. Si:rce Nhe a-nimals in tnis

stud.y ir,êl3e noi id-enbif iecl to the ler¡el of s;oecies, cornp:rri_son

of nurrllers of sl:ecies is not pos;sible. 'Ihese inves bi-¿,ai;ors

further f'ound progressive increases in. tne nu.rnlfers of inCivid.u-a1s

in sa.rirpJ-es of t,ire oentiros ',;i-'bh increa-sing d"epth, which corres-
ponds r^ii-th the findin¡¿s Ðresentecl for Cecle.r Lalce. Su.ch increases

are comrlon phenonrene iri 1akes, such as Lake Simcoe, (Rawson, 1930),

l,r,,.lre i'{endota. (lYiuttkows}ri, 1918 ) , Doup_:1a-s Lake (E¡1¿'.leton., 19,,,2) ,

Lake i\lipigon (Ad-arnstone , 192,l+) a.nd- Shakespeare I sle-nd Lake

( Cro:rk , 193?.) .

'3,6-

Ib is doirbbful tirat su-cir dist:r:ibubior: in tled"ar Lake

is rela1;ecl, to clepth directtl¡. i.'liore r:robaìrÌy this dis'briìtu bj-on

is related to o.biter f .:'Lctors such as ciiff erential- r^¡eve-ac'bion



a.nd d-iffe?ences in the type or quality of the bottom at various

depths. Tlr-er:e are instances in which the number of individ,uals
per'unit area d.eclines again beyond a certain depth as in Lake

Simcoe (Ra'xson, 1930) o Grea.t S1ave Lake (Rawson, 1953) and

Third Sister Lake (Eg8:]eton, 1931). This is perhaps d.ue to

lower temperatures of the i,¡ater and reduced fertirity in the

profu:rdal region.

-37 -

(b) i./ave Action

The probable eff'ect of the action of rnia-ves on the

distribution and abund-a-nce of benthos is demonstrated by the

fact that during the study the nu-mber of organisms found_ at
a depth of 5 ft. T.râs ap':roxirnately 30 per cent of the number

found a,t 10 ft, and- 12 per cent of that founc at 30 ft. ¡/ave

action apDears to be important in determining the distribution
of benthíc a.nimals nea-r shore and the relaiive paucity of animals

at the ! ft, depth is evidence that this is true.

Ithere ane no

severity of wave action

i-ndirect evic]-ence to be

cÐ.rry out one series of

hlas two cl,a.ys. This was

sarnpling periods. Follr

from six to eight days

d,i::ecl, result of severe

quantitative lrreasures of the degree of
in Cedar Lake. Howevero there is some

seen in the length of time required to

sanrplings. The minimum ti_me required.

only achi-eved" once d.uring the six

of the rema-ining five period,s requÍred
(vi.d.e Table T), for completion of the

1¡Iâvo action rnhich prevented use of the



sâìïpling equipment, The barerock substrate general1y dis-

tributed" inside the ! ft, contour is further evidence of v¡ave

action,

(c) Bottom Characteristics

Since most forms r,Jere found- on or ín more bhan one

type of bottom material, it is difr'icult to say then just how

extensively the type of bobtom ma"teria,l- controls the distribution

of ttre benthos. Mud appeared to be the rnost suitable habitat

for most'trottom animals in Cedar Lal<e since that type of material-

regularly contained the largest numbers of individuals and

genera. The a-bsence of rnrave-acti-on at tl:ese d-epths prob:bly

contrii:r:ted in an a-ccessory manner to the rel-abive suitability

of this substrate. }'{one of the various types of organisms

collecied cluring ttre sti-'rd"¡¡ roas restrieted- to only one of the

five types of bottom. I{owever, the larva of the alderfly,

Sialis sp" v{as found, in t}:rose areas }raving a rocky bottom,

whether it uras bed-rock or gravel, but at no time was it found

i-n mud or sa.nd.y mud-. Even in those animal-s which hrere found- on

most or al-l of the types of bottom there tiere d.ifferent degrees

of success, quantitatively rneasured., which probably ca-n be re-

lated to speeific types of bottom. Examples of this include

Gammarus sp. r¡rlr.ich rn'as ah,¡ays more aJ:undant in sand-y mud tkra.n

-38 -

in pure mud- or any of the dipterid larvae r,¡hrich Ì.dere always more



eoru'non in nrud than in rock or gra.vel" Other. examples are found

in tire mayfly naiad.s, suckr as lfexagenj-a sp., i^'hich was more pre-

valent in mud. than in gravel u¡hile, in turn, Caenis sp. anci_

-stenqnelna sp. T¡Iêl3o both more abunde-nt in gravel than in pure nud..

-39-

( d-) Temperature

Tempera--r,ure is most ironanly not of any significance

in d.etermining the clisi,ribuiion and a-bundance of benthic an-

imals in shallort, non-stratified- lakes su.ch as Ced.ar Lake since

the gtreatest varia-tion in the' temperature of the bot-bom among

the ?-O stations r,'as six Fahrenheit degrees anii. usually the var-

iation was only three or four Fahrenheit deg;rees"

It can be seen from the results (Figure 9a anrl 9b),

tha.'b tleere is no correlation bet¡r¡een the rise i-n'.¡ater tempor-

atu-r'e during the suiïm.er and the 1:eak e^brrnda-nce of the }¡ottom

organism-s a-t tire va.rious cl.epths. Al-though peak abunda.rrce of

ol'gairisms fo:: tne ?-O and tne 30 i ü. contours occured ai the

same sa:nplin.g period, the¡' dif'ferecl from ihe peak a-bundance

for the ! and" 10 f't. coirtours, and the le. bter in turn variecl

frorr that for tle I ft. contour.

( e ) Tra-nsparency

Since tl^re l-imit of visrbility of light, âs measurred

by a Secchi disc, v.Tas quite shallow, (2 ft. ) it is doubtful

that ligtrt had. any significant influence on th.e distribution



The dry weight
temperature at
periods.

-39 L-

Figure pa

of bottom organisms plotted against tne r.üarer
a d.epth of five feet, duning the six sampling

The ary weight
temperatune at
periods.

Figure Çb

of bottom organisms plotteci against the watera depth of tnirty f'eet, ouring the six sampling
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of 'nottom fau,na at Ceuths of' 10 ft" cr ì7rore. TIouever, it ini[:ì-:i

'have h.arl siorle i-n-{'luence on such distril¡utions in the more

shallor,¡ Ìr.-qter and this perhaps a_l_so partl.I e-xpl-a-ins the relgtive

s,ci.rrcitv of anima-f s at tire ! f'ù.o 1eve1.

-ilo -

t f ) Di s solv ec. O;<ygen

Dj.ssol.ved o:i¡rgen is rnost proì:ebly not a 1j-mi.bing

f actor aff ecting the dist,ribution or a.bundp,,nce of bottorn a.nina-Is

in Cedar Lake. The percenta¡:e of air-saturation d.id not fall

below 78 per cent during any'part of the study. 'Ihe greatest

variation in-bhe level of d.is-qolvecJ- orygen between a c-e1:th of

5 ft. and a. depth oÍ 30 ft. throughout the stud.y was 1.8 pprî

(10.1f- ppm - 8.6 ppm), Tlais difference is probably of a rancloil

n.atur"e and is nc'b consi clered, to be sufficient to infl-uence

criticall.¡r the distribntion of these an imals.

(g) r\lkalinity

Iire presence of carbona,te or bicarhonato ions in }akes

Ð-pparentJ-y h.as r¡erv l-it-ule eff ect on the d.istribution of inosN

botiom or¡-anisms except possi-bly the inollÌrscs (?ennak , 1953) 
"

Since large nrrmbers of' sphaerids aild gastropods were evenly

distributed. a.t a.l-l- iì.epths on the bottom of tne mein basin a.nd a

generelly high concentra,tion of '¡¡icarbonate ion \55 to 73 ppm)

I¡iÐ,s present, it can be å.ssumed, that the small variations in the

alkalinity have no effect on the dist,cibution of these bottom

a.nina l s in Ceda.r La ke.



(h) Seasone.l Eff'ects

ilggleton (1931) in nis stu.d¡r on Third_ Sister La,ke,

i'1Ì-chigan, found" the ma.jor seasona,l changes in the profunoal
.bottom fauna, to have ,e. distinct midsu,rrmer mininrum snd a, mid-

'¡inter na-x-ìmr.rm. This s-ppeers to be the onlt¡ recorc1ed investi-

i'la"tion to o.ate in r^rhich the seasonal abund-s.nce of benihos ha,s

been stuC.ied" Since this st.,rd,¡¡ took place onl¡l duririg the

su.l-nrner, it is not oossik'le to deiermine f rom tlr.ese d-:¡ ta r,.rhe'bher

or not there are fluctuations in tne numbers a,nd in the dis-
tribrition of the 'r:ottom filuna frorn one season to ar other,
especial.ly be'br.¡een surrmer and '¡inter. During- the sti-idy bhere
.\itâ-s only a smal-1 amour:t of intra-sea-sonal- va,r'iation es Lhe *raximum

number of orgenisms col-lected diming the sampling period-s ,.^ia.s

only 1J-¡ .! per cent greater tÌran the minimum nlr¡:ni:er found. T:he

total- numl:er" of in<livid,uals present showed- a maximum ai¡u.nclance

durinpr -r,ire secon<i. salrpling periocr (Ju.ne 29 to July T) and then

this nr-Ìmher c-ecrined gra.dually boi,¡arc.s the end. of summer,

-41-

(ii) Procìuctivity

Esti-mates of rrroilucti.on of benthos cÐ.n 'oe med-e from

the averaa,e nurnber of indívid-r:"a,1- orp¡anÍ-sms ,oresent in a spec-

ified a,rea" i{or"rever, -bnis methrocl is nol especially satisí'actory
for meesui:ing the prod-uction of biomass since there ¿.'re consid.-

era-bl-e riiff'erences in the weights of these or¿,anisms. Thre rnret

-wet l^leights of the varj-ous organi-sms can be talcen Ð-s an estj-mate

of the biomass present, br:-t brere again a ra.ther la,rg;e error is



i-ntrod.ueed., sinr:e a 1ar¡.-e bu-t v¿,riable pl'oi)orbion of' tire wei-ght

of these anime.ls is rniater, í-r.verâEin[3 c9! per cent in "i;his str:-dy.

A more precise l:nea-ns of deriving an esti-rnale of prod,ucj;ion is

that of <1-etermi-ning the average dry weight of animal-s present

per unit a.rea.

In the c,:lculation of the l¡enthj-c produc.Lion of the

nain basin of Ceciar Lalce, dif f erent metLrods prodrrced varia,tions

in results. Ùhree method.s r{ere exa¡rined in t'he d"eier,nination of

this prod,rrction. The first metÌroct i¿a.s tire slrm of the average

nu:niler of ,oouncls pei: a.cre f'or each ddpth zÕne ciivided by the

nurnl¡er of zones. The second- nie-bhod r"¿as: to sutn al-l- the d-ry i^ieiglrbs

Íound, at all depths, ald- írorn -biris, to calculeie a gra.ncl avera.ge

of th.e pounds per å-cre of the dry r.;eign-r, of l:iomass" -doth

rnetirod.s gave B.n a.verage of 16 lbs/acre. Ihe third meti:-od r.r¿¡.s to

sum the proclucts of the biome.ss per unj-t area a.nd- the to-tal area

f'or each of the four depth zones (i.e. 0 to l, ft.., 5 to 10 ft",

10 to 20 ft. anrL ZA to 30 ft. plus) and d"i-viding this sum by the

total area of the nain basin. This methrocl provirLeC a tota,l- of

31263u1O2 lbs. of dry i.,reight of benthic biornass for tne main basin,

r,.rlrickr vihen d-irrid-ed by -r,he total a.ree of the ba.sin, (1\'7r109 acres)

gave an nvel:.q..ge crop of 22- Ibs/acre. 'Ihis valure is Ð-ilprox-

inately 1l per cent oí the åverege crop cl,etermined for tìre wet

r¡eights of the organisnls r¡hricn is 1I¡B tbs/e,cre. Tnis is consid--

ereci to be a, more a.ppropria be irreihod than th.e two previously

d"escribed for determi-ning the quantity of benthos since it ta,kes

into accoL:-nt, relativel.',' more,orecisely, tne abund,a"nce of

-l+2-



Ð-ni.ïlå.ls in eech of th.e severa,l zones of depth"

ll'he de'bermination of such ,orod.uction by rirea-ns of ùln"e

first two method-s makes the br¡¡sic âssumpti-ori tfrat al-l of' the

various clepth zorres a,re of equal siz,e. i-Iornrever¡ this situation

tlid, not exist in the main basin of üeda.r Lake. 'I'his is sug6:ested

Ð.s the reason for tho diff'erence oÍ'ó lbs. in the values, obt-

ained, by the firsL two methods on the one h:.nd, a,nd ttre vah.ie

oÌrtained by the thiro- rnethocL on lkre other. '-[Ìlrs a stetement of

the avera-ge q.ua.ntity of bi-omass, be"seri onl-¡ on 'uhe total area. of

the basin, does not give a t::r-re pi-cture of the a¡lount of benthos

preseni, .since the increase in densi-t-¡r of the se animals, rnrith

incree.si-ng r'lepth¡ i s so pronounced.

The sianding crop in Cedar La"l<e pre-sent clu.ring; the

var.ious sar.npling periods wFS gene:rall;y uniforn during the study,

elrcept f'or periocs ru e,nd- ',I, â,s shovu'n in i-'iEure 10. 'Ine cr.ecline

j-n the quantity of biomass l¡etween sa.inpling periocls III and- IV

may be due to -bhe enerÊìence of certain insec-i;s s.uch as the

dipt,erids a,nd ephemero-oteridrs. The .r:e¿rson for the increase of

elmost 100 per ceni jn ühe rround-s p"r acf'e oÍ'benthic a,nimals

from samclin¡L: ,ceriols r\¡ to v is not clear. One possible e.xpl-

anation for this ex.treme i-ncrease in bioma,ss is sirnply groi'r'lit of

ihe individ.uals. llor^ier¡er, it is clorrbtf',1 thab such groro'bÌr cou-l d

occu,r in the sÌto:r:t spp.n of tv¡o to three r,ree1cs. -É\nother i'Jos.qiDle

exj:lana-,.ion is that of a ra,ndom e-r:l:or :Ln sanpli-ng"

The ¡.lenera1 pic-ture of'rrnif'ornì-iy of the s'ba.noing crops

-Ir-3 -



-l+3a-

Variations i n the
sampling periods.

Figure 'i0

s tancling crop present dr.r::in¡i the six



D
ç:

lO
t\l

Þ
Ó

)f
fiO

lv

U
t

l> 1r -¡
--

ì

T
- rn -U T
¡I r LJ C
)

s'
lti

.t,
tD

tN
G

 c
R

oP
 (

L3
 S

,/t
J,

C
 R

 E
)

N
l 

t"
\.'

) 
N

 
N

__
_t

.-
_.

t 
.,-

_:
_ 

_"
=

_-
_,

1_
.-

. 
_ 
__

:_
: 

J_
._

,"
_-

..-
 -

 _
 _

t_
.:.

__
_"

__
:J

 -
:: 

__
 : 

- 
_J

_.
t"

_.
".

*



r"'nich results from th-e progressive addition of neÏü ::niï1.e.1s

tnrorr¿h reproduction and, the continuin¡.,i g::or,'ith of animals

alreedy present a.re suff icient to keep -ûece .¡i'th the r:emoval of

lienthi c a,nimal s thr:ou¡::ìl pred,ation, obner f orms of rnorta.li-t:v' and

the emergence of insects irhose a.dr-rlt s ba¡¡e is non-aqr.ratic.

Tire a\¡erage of tne standing orops for' ì;he si;- sarnpl-ing

þeriocJ.s i+as f'ound to l-.e 22 lbs/acre, r"ih.icir is bhe sarne value es

1.Ias determineri f'or the Í,ì"verrge dry ,reignt of' l¡of-toni fr,.una for
the mai-n ba sin. In f our of ihe six estimaies of stanoi nil crop

(samplin¡¡ period"s I, If, -tII and VI) tne v¡l-ues va.::ieci. orrly

slightl.y a.bout ihe rnean r,;ei¿;tit (from 20.2 io 23 lbs/ac::e) e,s

ca,n been seen in ä-igure 10. 'llhis sug,iests tha-t a relatively
relia.ble estimate of the benthic productivity of a- lake can

be made from a stand.ing crop <leter"rnined during the early
portion of the summer, although the determination of such.

prod"uc'bivity probably becomes more accuraie with an increa.se

in the nunber of standing crops determined.

Tl-e average dry ureigtr.t of bottom fauna determined

for the main basin of Cedar Lal<e, 22 Lbs/acre, indicates a

relatively high l-evel of prod.uctivity when compared to the

curve ruhich Rawson (1930) presented for va-rious l'{orth American

lakes as shown in Figure 11 . From this it is seen that Cecl-ar

Lake is, for example, more prod-uctive tkra-n Lake Simcoe, Lake

Geonge, i;'lasìresiu Lake and Green Lake. cedar Lake also compares

closely to certain pra-irie lakes such as l-r¡.kes idakaw, sturgeon,

"Lj-l+-



-l r l,,r -I'L+

iÏhe relaj,íon. between
product of tne d.epih
Ad-apted from RaLison (

Figure 'i 1

the anounts of bo'btom faunp-, s-nd the
anC area (vrithin lini'i;s) of' Lakes,
1c¡30 ) .
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Montreal and Bigstone in central Saslcatcheîran, l¡here lvlendis

(1956) fou.nd average values of 2?-.9, 23.7n 20.l{-, anð. 29.9 Lbs/

acre respectively" Rar,rson (1957) found an average of 23"2

Ibs/acre in Little Peter Pond Lake. These autir.ors appear to

ha.ve used only the mean values of all samples in their comput-

a.tions. Ceda.r Lake which is in circulation throughout the

summer is considerably more prod.uctive than examples of

outropkric lakes r+hich stratify thermally. iìar,.rson ( i 930 ) in
his study of Lake Simcoe found- an average of 11 Lbs/acre and

Rarvson and Atton, (1953) in their study on Lac La Ronge found

an average of 13 Lbs/acre. å. d-istinct difference ;i-n product-

ivity of benthos is notecl when cedar Lake is eompared with
typical oligotrophic lal<es" lìawson (1q+7) determinecl that
the average prod-uctivity of Great slave Lake was ).'14- rbs/acree

v¡hile Ricker (1952) in his stud-y on Cultus Lake found an

average of [. 7 lb s/aere. TLrus th.e high production of benthic

fauna j-n tkre main basin of cedar Lake is c¿uite in kee;:ing with
the notion that cedar La]<e is a eutrophic lake in all respects,

"+r-



1- üedar Lake can be described e.s a eutrophic la.ke
âÊ i-b pos ses ses the neces sary pnysical ancr_ chemicar parameters

for such a lake.

2" The major fa.ctors influencing ¡he d-istribution
ancì abundance of bottom anirnafs in Cedar Lake are ,"rave ac,uion
in shal-f or^i .'¡aters ancr the type of bo-b'boin rnateri_ar- pr:esent"

Depth of i'rater is i-ncì-í_rectly :lnvolved. jf ¡.:ca.use of its control
over idâvê action and bottoril bype. other va.ri-a.'oles s'ch as

tenpe::ature, oxly'gen, iranslre_l?ency . afkalinit;¡ anci s eason

cotrlcl not be sh.own .bo 
aÍ'.t ect -uhe dis,t-,ribution oi. organisns

t^¡itjrin tkre maj_n i.ra,sin"

slIl{ii,iARY

3, There is a pieneral

of iild-ivid_uals and- the nuurber

rJur-i-ng arry sa.mpJ_ing ¡:erj_od-"

l¡ . TÌ:_e average dry v.reip.h.b of bot1;orn far:'a
for blre nain b.rsin of Cedar La_ke r.¡as Z,l. Lbs/acre.
dr,¡' ruei¡:,ht of biomas,s esii Lire tecr. fo.bire ri-ra-rn ba,si::r

Lake was 3,25 .?elOZ lbs"

5, The sl'Lanrìirig crop is an esf-L,irate of ilre
beiithic fa-una Jreser:-b at ¿ì,n;f ojfe LiL:ne. An a,verrì,L<e

of standì ng crorls gives ,- ref ieble e-q t,ilne-be of bhe

arnoun-i; of bobì,ont fa-nna presenL in Ced-ar L.s-ke"

i-ncrease in boi¡ trre number

of' g,enerå wi bh. incre¿¡_sinb d-epth

d.e Lerinined,

rhe bo La.l

of Ced¿¡r

weip.h i; of

oÍ' a n.unber

aVef a¡:-e
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t\ppenrlix I

1'aÃonomY

The cl-assif ica.tion of l¡en bhic orga-ni sns
ín Pennak (1953).

ülass itlem.atoda

Order Enoplid-a

F'amily DorYlaimi clae

Gemrs Dorylairriu s

Clas s Oligocha-eta

Order Plesiopora

Fanily Tu'bíficidae

Genu"s Limnod.ri-lus

Class Ili::udinea

Orcler iìhynctroir d ellid a

Family Glossiphoniid-ae

Genera Gl-o s sipi:-on.ia

L:|el-ob clell-a

ü1a,s s ürus'bacea

Order Conchostraca

Ij'arni-ly C¡-ene sthe riell-a

Gerr,rs Ca ene s theriella

0rd.er Pocj,ocopa

Farnily Cypriclae
' Genr-rs Cypriconcha

Ord er l\mphipocla

Farr i-ly Ga":rrmaricla e

Genus GaLlmarus

used here foÏl-ot^¡s -uhat



Class Crust¿ cea (contirrued)

Orrj-er Deca-podg

Fa.-rnily .Astacidae

Genus Orconectes

Class Tnseci;s

Orcler Epnemerop Nera

F'arnily il_ohemeridae

/r^. ^--v-e.rre ra ìr ex¡L{enia

Jiìphernera

1"'arnily Sae.tidae

. Genus Caenis

Famí J-y LÌep ta,genici a.e

Genus S berronema

Order ìiernip tera,

Irami.ly Corixiclae

Genus llrichocorixa

OrcJ er r,'e i'F loo-te::a

. Family Sialictae

Gen.u.s Sialis

Ord-er Trichoptera

F anily l{elicop syc}rid-:r e

Genus rlelicopsyche

Family r,'ro1 arinid-a e
'

Genns rviolanna

!'a"mily' Psychonyi ida e

Genus Poi-ycentropus

.Àppendix I ( continueo)



Cl-ass Tnsec't,a (continued )

OrrJer Tricr:.op -bera ( coritinued)

iî'ainif I i{ydrop't,i1 i da.e

Genera Ag;raylea

Oxye bhira

Family Leptocerid,a e

Genr-ls Attrr:ipsocJes

Family Rll,¡a c ophilidae

Genus Rhyacophila

Order .Diptera

FaniJ-y Jìend-ip edj_d.ae

Genera Procl_aclius

Coef otanypr_ts

tend,iped,es

Crypbochi_ronourus

Phaenop sectra

lIa rrri s chi a

i:lamily Cera"topogoni da e

ê.ppencl5-x I ( continued)

Cl-ass Ga stropod.a

0rd-er Pulnonata

Family .Phvsiciae

Genus physa

Faniily Pla.nor-oidae

Genera Promene,;us

Clyraulu_s

Genus



Cla.ss Gastropocla ( continrred)

Order I'u"lrnonata ( con-r,inr;ed-)

F a-rrrily Lylnna.eid"ae

Genus Lynnaea-

Ord.er CterrobraltcJriata

I¡a.¡rif y V alva ticla e

Genus r/alvata

Fainily Annicolidae

Genus ltrrnnicola

Cl-ass Pelecypoda

Orcler ÈIe terocÌonta

rramily Spkra eriiclae

Genera Spha-eriu"rrr

Pi sidium

Ord-er .þlul-a,nlef lib ranchia

F amily llrrionidae

Genus Larr psilis

ê.ppend-ix I ( contirrueil-)



The numbers ancl genera of
sample staiion d,uring the

$.ppend-i:r II

Cla s s i\erna. to d-a
Ord.er ìììnoplida

Genu.s Dorylairrr:s

Cl-as s Crus'ba,cea
Ord-er l\rnphipod a

Genus Ga,rruna-rus

ülas s Inseci;a-
0rde:: jtrpLrernerop tera.

Genus Ephemera.
0rri er llernip'bera

Genus Trichocorixa
Or'der Tricnop tera

Genus Oxyethj-ra

Cla.s s Gas tropoda
0rder Pufmonata

Genera Gyraulus
Prornen e tr.l s

Order Ctenobra_nchiata
Genera Valvata

AnLnicol_a

Cl-ass Pelecyooda
Order Heterodonta

Ger:u s Sphraeriurn

i\]]mber of Genera

i\um'rrer of Organisms

ani sms

benthic ani-nie.ls collected at each
six sampling period-s.

Perio

1Lr

2

lj -
1B

--õ- -q
00

a
L

6

2
3 111

2 1 13

-ì"- -T- --6-
2 6 135



Sample Station
113

0r¡,.,ani srns

j\plenclix TI ( contim¡-ecl )

Clas s Crus1,a.cea
0::der Arnphiooda

Genus Gamrnarus

Class Insecta
0rder .Epheme::op tera

Genera ]:lphemera
Caenis
iJ,exag,enia
Stenonena-

Order Tlrichoptera
Genera Polyc en t::opr:,s

Hel j-c op sycille
0rcler i'Jemip'i;era

Genus Tri cir'ocorixa
0rc1e:: Dip tera

Genera Coel-o i,:ln-ypus
Pro c1e rlii:"s
Cryp boclrironoinrus
Pnaenopsectra

ül-as s Gastropoda
0rder Pul-rnonata

Genlrs Pfiysa-
0rcter C ten.ob ranci'.li a.ta

Gen-era Arnni col-a
Va.fvata

Cl-ass Pelecypod.a
Order Lleterodonta

Gener.a. bphaerir-rm
Pi s idium

Order ]ìuI amellib ranchia
Genu.s L¡.mnsi-lis

l\rrmbei: of Genera

i{r¡1r"" of Organis::os

Sa,mple Period- Dates

1Lt /6 P-9 /6 1B /7 io /7 1\ /B 31 /B

4
1

1?_

4
1

1)IL

1?- 1

22

26
1

--T ---ii -*T -*-T ---7_ -3

laO 1 1)

3B

18
1

5 Tti 2 36



"!ample Stati-on
1C

0rgani sms

Class itjematoda
Order Enoplid-e".

Genus Dorylaimu.s

Class Oligockraeta
Ord"e:r: P1e siopora

Gemrs l-,i mnori rilr-r-s

Cl-ass Crusta cea
Orcler Concliostra.ca

Genr¡-s Caenestheriella
OrCer Poclocopa

tenus Cypriconcha
Ord"er .A,inohi coda

G enus Galrne,rus

ül-ass llnsecta
0rder Ephenerolrtera

Genus i{exagenia
OriLer ,:iemip tera

Genus 'Iri-chocorixa
Order Trichoptera

Genera Agrayl-ea
Oxyethira
RhyacophlÍ-a

Ord-er 'D i-p te::a
Genera ?roclad-ius

Cryp to chironornu.s
Pheenopsectra
"-liarni- schia
Coelota,nypus
Tenci-ip e cl"e s
teratopogonida e

ülass Ca,s bro¡:od.a
Orcl er Fulrnona-ba

Genus Gyrar-Llus
Ord.er Cte¡robranchia ba

Genu.s Amn-ico1a

Class Pelecypoda
Orrier ¡{ete::'od"onta

üene'a;T:i3i,î-

ì'iu¡lber of Genera.
¡¡iurnl:sr of 0rg;enisms

L. .\Aplpenclr_x I1 \ contl-nlleo J

Sample

1Lr/6 29/b

Period. Dates

1B/7 30 /7 zo /B 31 /B

lr

tj

B9

12

5

1)t(_

1

2

1\ 133 72 6l
1

72159
2
12

51]6289
o(.)

10

6s 7j

)(,
5

B

7
[2))
L'-

21

152
1

12 17 2

99 137 9+ 1 3?-

6z 56 17 28
30 53 \5 33

--ry --T6 --T6 -ar
)$5 LrTi: 26Li 29.2

136 116

l+o 5l+ó 3tì

31 0 2)+1



C-Lass Nematoda
0rrJer E::roplida

Genus Doryl-ai;irus

Cla.ss Oligochaefa
Ord er Plesiopoi:a

f:re.rius Lirnno c:lilus

Class Crusta.cea
Orrier ConcÌrostraca-

Genu s Ca.ones tneriel-l-a
Ord er Pod.ocopa

G.enu-s C;ypri concha
0rder ÀrnpniporJ"a

Genus Ganrrnarus

C1a ss Hin.Lciinea.
0rder' fihyn clroìr dell i ca

Genu"s I{e}obclell-a

ülass Insecta
0rcì sP ¡ìPhenerol:tera

Genr.rs riera g;enia
0rder .Dipter:a

llenera Proclaci"iu.s
tryp tochi.ronomu.s
Coel o ta nypr; s
Ha i:ni s chia
Irhaenopsectra
I endip ed e s
Cerator:o¿lonid-a e

0rr:l,er Tr:i chop'bera
Genera Agraylea.

lìhyacophilu s
Oxyetì:Lira.

ülass Gastropoda
0rder Pulmonata_

Genera Gyraul us
l,yrnnaea.

Ord-er Ctenobrancitia ta
Genera Amnicola

Valva_ta
tl- as s ï'el- ecyl: oc1a,

0rder Lleterod-onta
Genera -<¡rhaeriurn

i?i s i. diurn

lia.rnple S be bion
4nl!)

.r\ppencì,ix IT (oontirr;.od )

Saniple Pe::i oc1 .lla,tes

l,¡.

6

516 11

3?_

22

1B

5

11

.Oal)

olt

20 10 ?_1

25o Lr31 5o1

\2 70 112
lr J1

?)
b '¿_

26 12 1iJ
21

Iiurrr'b er of
i\u¡rb er of

ctl(-)
I)

)^
4
1

2

35

)L

30

I)
l+
))

Genera
Organi s,.ns

BOB
l¡

6

11

3
1

157
1

1o5 Iq+
2_1

?_3?_ 107
1116 135

--ÎE --T7
1B _?7 12,37

h{

r)<
c1 )

-t]Ð

2\ 41
12
11 21

a) a

189 , 111¡
15

'7 ¿ Ilç
Bo 46

n ---T[
777 tui

1 t:t

2

')aa.-. )
6

69
96

--G
101ó



Sam,ole

0rp.a,ni sms

i\puend.i-x II ( continued.)

ül-ass Crustacea
Order AmphiJ:oda

Geni..rs Ganrmarus

CIa"ss fnsecta
Order E'ohemeroptera

Genus Caenls

OrrLer Diptera
Gerrera Cr.fptocnì ronomus

Pro cl- a rJ iu s

Oriler Trichop i,era
Gerius.A¡,rrylea

Station
2L

Sa"rlple Period Dates

1e/6 3/7 1e/7 1/8 17/B jo/B

üless Gastropod.a
Orcler Pulrlona-ta Genus

Genu-s Lymna.ea

Order C.tenobranchiata
Genera Valvata

Amnicola

ülass Pelecypoda
Orcier t-Ie terocl.on ta

Geni-r s Pi sid,iurn

ïiurnber of Genere-

}{umber of Cienera

2)-t

Lyrnna ea

10
237

1 7 5 9 18

--"T6

tl

._: 

-;.= 

-._;-F
): tt tJ

Ll 53

'-'-v-v --?-ft> tL)

Irl



Append-ix fT (continrred)

tla.ss Crusta-cea
Orcler Conchostraca

Genus Caene s'bheriel-la

Order -ArnptriPod a
Gerrus Gammams

Order Decapoda
Genus Orconectes

ffi-- sample Periotl Dates

Class ïnsecta,
Order Ephemero'ìrtera

Gemrs Stenonema

Ord er üiemiptera
Genu,s Tricirocorixa

prd.er Tri. ch.o.rr te ra
Genera PolYcen'broPu,s

Agraylea
tlel-i coP sSrcþs
Oxyetilira

Class Gastropod.a
Orcler C tenobrancn.iata

Genus Aninicol-a

Class .pele¿r¡poda
Order l{eterodonta

Genus Sphaerium

iiiumtrer of' Genera.

Nu¡rbe¡: of 0rganisms

If

-T --õ
0

-3 -T
11 1

Ll

0 B 11



Sam,ole Station
?C

0rganisms

Class Crustaeea
Order Amphipoda

Genus Gammarus

Order Decapoda
Genus Orconectes

Class Tnsecta
Ord,er Ephemperoptera

Genus Stenonema

Ord.er Hemip tera-
Genus Trichocorixa

Order Diptera
Genera Procl-aclius

Tendipedes

Ord.er Tnichoptera
Genera Polycentropu,s

1ì,thri-p sode s

Class Gastropoda
Order Pulmonata

Genus L-Srmnaea

Class Pelecypoda
Order Heterodonta
Genera Sphaerium

Pi si cl irrm

Nunber of Genera

Number of Organisrns

Apl:endix II (contirrued)

,Sample Periorl Dates

19/6 )+/7 19/T 1/B 17/B 30/B

---¡- ---2 ----T

3
2

*-l 
-6 --T

275



Sample Station Samp]e Periorl Dates
2D

grsanisms _ _tgb ]¿ ' 19/T 1/B 17/9 3g

Order Enoplida
Genus Dorylairaus 1 14 6

tlass 0ligochraeta
Order Plesiopora

Genus Limnodril-us 1 25 18 6 T l+

Class Hirudinea
Order Rhynobobd.ellida

Genus Helobdell-a 1 4

Ao1:endix IT ( continued)

Cl-ass Grustaeea
Order ConekrosSraca

Genus Caenestheriella 1

Order Fodocopa
Genus Cypriconctra l+

Order Á,mphipod-a
Genus Gamma-rus

Class Insecta
Order Ephemeroptera

Genus Hexagonia
Order llerniptera

Genus Trích.ocorixa
Order Diptera.

Genera Tend"ipedes 111
Coelobanypus
Procladius 9
Cryptochironomus B
Ha-rni schia
Phraeno;o seetra

Family Ceratopogonidae
Ord-er Trichop'bera

Genera Agrayloa
Oxyethira

Class Gas'bropoda
Order Pulmonata

Genera Lymnaea
Gyraulus

Ord.er Ctenobranchiata
Genera Amnicola

Valvata 6

Cfass Felecypoda
Order Heterodonta

Genera- Sphaerirrr 32
Pisidirrm 22

Number of Genera 1 1

Number of Organisms 196

15718
96 17

1

62 I+6
1

35 192 7l+
51217+

16 23

2

1lL B

11
129 1

62
?_

19
lL

22
21
19

¿

10
B

9

1

577
B0 B5 116

21 19 12

2

73 61 26
3ii 40 30

--TB- n r¿

54s 4BB 278

l+

3ti 121
7 ilo

37 352h 50

lt -i6
293 l+57



*oLåq4r-qqg

Class Hirudinea
Ord,er Rlr.ynchob d el-l i d.a

Genus Glossiphonia

Cla-s s Crustacea
Order Amphipoda

Genus Gammarus

tlass Tnsecta
0rd,er Epkrernerop tera

Genus [i ben onema

Order Ilegaloptera
Genus Sial-i s

Order Diptera
Genera- Procladius

Coel-o tanyitus

Order Trichoptera
Genera Ilel-i cop syclre

lvlolanna
Oxyethira
Polycentropu.s

Cla ss Gas l,ro,ooda
Ord,er Pulmonata

Genus Physa

0rder Ctenobrancliiata
Genera Amnicola

Valvata

Class Pelecypocla
Ord.or Heterodonta

Genera ,Sphaerium
Pi sid-ium.

ItTumber of Genera

Number of Organisms

Appendix II ( contínued")

Sarnple Sta bion
?^)tt

Sample

1L) /6 1+/7

Period" Dates

1e/7 1/B 1T/B 3a/B

I

¿¿ 6
1

6 2) 9 15 3L 1lr.

1

2

1

¿l15 5



Organlsms _.

tlass 0ligochaeta
Ord,er Plesiopora

Genus Limnodrilus

Class Crustacea-
Order Amphipoda

Genus Gamrnarus

Class Insecta
Ord-er Epkremeroptera

Genera taenis
Stenonema
Hexagenia

Order Hemiptera
Genus Trichocorixa,

Ord-er Diptera
Genus Procladius

Order Trichoptera
Genera Polyeentropus

Helicopsyche
Â.gray1ea
Athripsodes

Class Gastropod"a
Order Pulmonata

Genus GyrauÌus
Order Ctenobranchiata.

Genera Amnicol-a
Va]vata

Class Pelecypoda
Order ÏIeterodonta-
Genera Sphaerium

Nurnber of Genera

Nìrmber of Organi-sms

trrpendix II (continued)

19 /6 )+/7 1e /T

eriod

1/B 17/B 3o/B

I

22
1

2

22
.\
L

Ll

a)

-3-
14

2

tr 71
1

.)

.)

--6
32

I

6

2

---6

15

-T ---¿-

9B



0rganisms.

CIass Nematoda
Order Enoplida

Genus Dorylairnus

Class Crustacea
Order Conchostraca

Genus Caenestheriella
Ord"er å.mphipo<la

Gor us Gamnarus
Order Decapoda

Genus Orconectes

Class Insecta
Order Eph.emeroptera-

Genus Hexagenia 73
0rder Megaloptera

Genus Sial-i s
Order Diptera

Anpenrlix IT ( continued)

Samp1e Statr on
3c

::/s_afr*tzfr
Sample Period Dates

Genera Proclad-ius
Tendipedes
Harnisckria
Phaenop sectra
Coelotanypus
Cryptochironomus

Order Trichoptera
Genera 4,graylea 2

Rhyacophila
Oxyethira

Class Gastropoda
Order Pulmonata

Genera Gyrau"lu s 7
L¡rmnaea

0rder Ctenobranchiata
Genera Amnicola 122

Valvata 11

Class Pelecypocla
0rder Heterodonta

Genera Spkraerirrm 269
Pisiclium

CIrd-er Eulamell ibranchia
Genus Lampsilis

1/B 17/B 3o/B

99 201

1

99 5g 78 3t 62

1

B

9
2

¿
1

87 62

22 12
2

IL
1
'))

12
2

Number of Genera

Number of Organisrns

9l+9
31

1

15
Ir
13

7
1

73 72
11

1

11o 26 \Z

133 103

1

-TT -]E --T2 --iT --B- --
506 4lz 466 285

56
1

l',t 111t)l

211 307



Orgaqi sms

Cl-ass 01ig;ochaeta
Order Plesiopora

Genus Limnodril-us

Class Crustacea
Order Conchostraca

Genus Caenestheriella
0rder Podocopa

Genus CypriconcLra-
Ord"er Amphipod,a

Genus Gammarus

Cl-as s Tnsecta
0rder Ephemeroptera

Genus Hexagenia
Order Di'otera

Genera Cryptochironomus
Procl-aci.ir:s
llarni s chia
Tendipedes
Coelotanypus

Order Triehoptera
Genera Agraylea

Oxyethira
Rhyacophila

Cl-a s s Gastropoda
Ord-er Pulmonata

Genera Physa
Gyraulus
L¡nnnaea

Ord-er C tenobranchiata
Genera Amnicola

Valva.ta

Cla- ss Pel-ecyÞoda
Order Heterodonta

Genera Sphaerium
Pisidiurr

Number of Genera

Number of' Organisms

Sample Station
3D

Api:end-ix IT ( continued.)

19/6 LL/7 19/7

Sample Period Dates

5

28

?_6 1

t /B tt /9 _3o/3_

26

1 3B 101 95 29 78

3 12

9

11 1

453e1
11

13

33132
66 i0(

lt t
L

5
3
1

Lt)

Ir

¿
1

68 104
(/

¿̂
12

53
21+

1 1l+
t-

-al --Ti

LL2h 277

28
2

,¿
6

1

1

I'OLl- /
f

fl4 1l+ 29 13
17 12 16 Ll

97
6

-ß -m- --17

336 138 2)+l

41rJ

136



*

4a

Clas s Oligoctraeta
Order Plesiopora

Genus Limnod-rifu-s

Õlass Hírudinea
Order Rl.ynehobd-ellid a

Genus Hel-obd-e1la

ülass Crustacea
Order Conchostraca

Genus Caene s theriel-la

Class In.secta
0rder Ephemeroptera

Genera Hexagenia
Ephemera
Caenis

Order Hemiptera
Genus Tri chocori-xa

Ord.er Þ[egaloptera
Genus Sia lis

Order Diptera
Genera Cryp tochi-ronomus

Proclad,ius
Phoenop sec tra

O::cler llrichop tera
Genera Helicopsyche

Molanna
Agraylea
Polycen'bropus

Cþ. ss Gastropocla
Ord.er Pulmonata

Genera Physa
Gyraulus

Order Gtenobranchiata
Genera Amnicola

Vah¡ata

Class Pelecypoda
Ord,er ll.eterodonta

Genera Sphaerium
Pisici"ium

0rd"e r E\rl amel-l- ib ra,nchi a
Genus Lronpsilis

Number of Genera

Number of Orga.nisms

Appendix II ( continued)

Sample Period Dates

2

13 27
7
1

1

3

171
21

1

23
2

1

12

5B
5

)l

1?5 101
2

---õ -3 --T7 --T2 --Tl *-õ

10
L

1

2

1o7 15\.
a')))

2

16 109 260 3o9



-orgeru-ErÊ
Class llematoda

Ord er Eno¡>Iid-a
Gemrs Dorylaimus

CIass 0ligochaeta
Ord-er Pfesiopora

Genus Limnoclrilus

Class Cru-stacea
Order Conchostr,g.ca

Genus Caenestherie]l,e*
Order Fodocopa
Genus Cypriconcha
Order Amnhipoda

Genus Gamma,ru,s

Class Tnsecta
0rd-er Epleenierop tera

Genera Ilexagenia-
Ephemera

Orcler Hemiptera
Geni-rs Tricirocorixa

Order Megaloptera
Genus Sial-is

Order Trichoptera
Genera Agraylea

Oxyethira
Order Diptera

Genera Procladius
Coelotanypus
Tendiir ede s
Cryptochj-ronornus
I{arnischia-
Ph-aenop sectra
Ceratopogonid,ae

Class Ga.stropoda
Order Pulmonata

Genera Gyrar;"lu-s
L¡rmnaea

Order Ctenobranchiaia
Genera Valvata,

A¡rnicol-a

Cl-a-ss Pelecypod"a
Orcler i{eterodonta

Genora Spkraeriurn
Pisici.ium

Number of Genera
Nu-rnber of Orga,nisms

Sample Station Sarirple Periccl Dabes

Ap,oend,ix TI ( continried)

lB
15/6 2e/6 2o/7 \/B ltÅ./B 3o/B

6 3 10 10

101[212\i57
I

2

9lrôÕ̂¿.
21 g

h.

13

tj 15
1

'))(-.)

2

6
1

6

)

10

1)
2

51
21
))

"¿_

-O¿l)

tt

1

1il

i22
16

145 107 23+ 7B

22
1

116

13 9 13 1h 1It 1)zzj 16É 3dd zi6 +iï r¿

101 1O1
238

1?_5

J6
BB
1B



orsanislq__ -_ _*_* -21 '6 )L/7 el/7 -_U\J:/S_ 3o/g_
Class Nematoda

Order linoplida
Genus Dorylaimi;.s

Cl as s Oligochrae ta_
Order Pl_esiopora

Genus Irimnodrilus

Cla ss Crustacea
Order Conchostraca

Genns Caenesihorie]la
Order Amphipocla

Gon.us Gammarus

Class fnsecta
Order trph.emeropter,a

Genera Stenonem.a
llexagenia

Order Diptera
Genera ilendi-pedes

Cryptochironomus
Procladiu-s
Coelotanypus
Ilarni schia

Family Ceratopogoniciae
Order Trichoptera_

Gene"" 
å#31åii"

Cla ss Gastopoda
Order Pulmonata

Genera- Lymnaea_
Gyraulu s

0rd.er Ctono.branchiata
Genera Amnicola

Val_vata

Class Pelecypoda
0rd er Eul-a.mel] ibra.nch.ia

Genus Lamp si_li s
Orcler Heterodonta.

Genera Spha.erium
Fisid.irm

Number of Genera

l\umber of Organisrns

Appendix TT ( continu"ecl)

ir-t

/ l+

172 111 Tz 55 3Lr óo

Ir

1

5 2)1. 16
13

2

2 ?É

1Bl¡326
J

12
31

72

1

811
6Lr 13\ 178 13Lr 1zB 16711

1?- 62 5a Li.1

lr 31 )+6 25

--Tz -'n -1d --_9 -TT --Tg

165 3qo 379 270 236 358

26 [1
30 15



Sample ,station
ILD

Orp:ani sms

Class Oligoehaeta
Orcler Plesiopora

Genus Limnodrilus

Cþ. ss Cru.stâcoa
Ord.er Conchostraca

Genus Caenestheriella
Order Amphipoda

Genus Garamarus

Append.ix 1I (continued)

Cl¿ ss ïnsecta
Order Epkremeroptera

Genera Stenonema
I{exagenia hç

Order Diptera
Genera Cryptoct- ironomlls 2

Phaenoi¡ sectra 2
Proclad.ius Il
Coelotan.YPus
TendiPedes 5

Fa-mily Ceratopogonidae
Order Trichoptera

Genera Agra;ylea 2
Rhyacophila
Oxyethira

Class Gastropoda
Ord.or Pul-monata

Genera- Lyrirnaea 1

Gyraulu,s
Order Ctenobranchiata

Genera J\mni-cola 56
Valvata 7

*_11'__vJ_

Samnle Period Dates

zo/7 t/B 17/8 3o/B

tt 2

o 110147
3 62 1 18

1

91 62 38

Cla ss ?elecypod.a
Order Heterodon'ba

Genera Sphaerir.lrir
Pisidium

4

1

2l+
16274
41

2?),)
11

135he

Nr;mber of Genera 13

liumber of Organisms 169

12
51 51

2
1

I

B21lL
91 Lr6 3396 2 1)4.

1l+ 3[ 11 36 21 13
162)+819377

I

155 85
n)t)

--T6 --T1 -46
293 171 55t4

12 --T2

291 1 98



0rganisms

Class Oligoehaeta
Order Plesiopora

Gemrs Limnoclrifus

Class llirr.dinea
Order Rhynchobdel]ida

Genus Glossiphonia

Class Crustacea
Order Conckrostrâca

Genus Caenestheriella
Order Amphipoda

Genus Gammarus
0rder Decapoda

Genus Orconectes

Class Insecta
0rd-er Ephemeroptera

Genus Hexagina-

order H"ripETS:äu"n
Genus Trickrocor"ixa

Order Díptera
Genora Procladius

Cryp toch j-ronomus
L'endipedes

Order Trich.opte:¡a
Genera Polycentropu,s

Helicopsyche

Cl-ass Gastropod-a
Order Pu]monata

Genus Gyraulus
0rd-er Ctenobranchiata

Genus Amnicola-

üla ss Pelecypoda
Order Eulamellil¡ranchia

Genus Larnpsilis
Order Heterodonta

Genera Sphaerium
PÍs icìium

Nu¡b er of Genera

Number of Organisms

A,ppendix II ( continued)

Sample

r4

6

1

10

3
9
1

Lr-

to
1

2

4 11 1 3 11 62
424

11

10

52 10 54 Be



0rganisms

Cl-as s Nematod-a
Order Enoplida

Genus l-rorylaimus

Class 0licochaeta
Order Plesiopora

Genus Limnodrilus

Class Crustaoea
Order rlmphipod-a

Genus Garrrmarus
Order Decapoda

Genus Orconectes

C]a- ss Insecta
0rd.er Ephemeroptera

Genus Hexagenia
Order Hemiptera

Genus Trichocorixa
Ord.er Diptera

Genera Procla-dius
Cryp to chi ronornus
Iend-ipe d e s

åH;î:';åi;'"'
Family 0eratopogonidae
Order Trichopteira

Genus -ägraylea
Oxyethira

Class Gastropoda
Order Pulmonata

Genus Gryaulu-s
Order C tenob ra.nchiata

Gerrus Amni col-a

ül-a s s I'elecypoda
Order -,lTeterodonba

Genera Sphaorium
Pi sidium

Nuärber of Genera-

ldr;¡b er of Organisms

Appendix TT (eontÍnued.)

5B
Sample Period Da.bes

46 i5 77 18

1s2 327 231 161¡- 118 2a5

1

2lt

19 10 711 10 3

qq
4z.))

5

B

11
1
4
I

11
1B

I¡ 10 3
1

[1
117 70 79 70

)-+.52 177
82 25

931 667 Lt62 )137 z5g 371

1 O0 151
357

--TLr--T

?ô)1

Lt-9

9

z- -7t

6l+

75
t¿

9



*-Qrß+êlÞitÊ

ü1a-s s 1\einatoda
Order Enoplida

Genus DorYlaimus 17 3

tlass Oligochaeta
Order PlesioPora

Genus Lirnnoclrihr s hl-f 9lt 27 33 c¡ 1 B

ffipTe -Sú:tlon r-õlä¡ão*ã*usTe¡"

Appendix IT ( continued)

5c' 
?-1 /6 7/7 1B/7

Cla ss Hi-rudinea
Ord.er Rhynchobdellid.a

Genus Helobd"ella

Class Crus-r,acea
Orcler Conchostraca

Gemrs Ca.ene s theri el-l-a
Order Poclocopa,

Genus Cypriconcha
..:
U-L" ,s s Insecta

0rc1er EpheneroPtera
Genu.s I{exagenia

Order Diptera
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Ord,er Pulmonata

Genus Gyraulus
Order Ctenobranchiata

Genera Amn.icola
Valvata

t1a s s Pelecyporla
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Genus Lampsilis
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C].as s Nernatoda
Order Enoplicla

Genus Dorylaimus 3

Class OligocLraete-
Ord-er Plesiopora

Genus timnod.rilus 25 27 2 17

üIass Hirudinea
Order Rhynehobdellida

Genus I{elobdella

!n

Cless Crustacea
Ord"er Conchrostraca

Genus Caenestheriel-la
Order Amphipoda

Genus Garrunartls

Glass fnsecta
Order EphemeroPtera

Genus Hexagenis
Order Diptera

Genera Tendi-Pedes
Cryp tochironomus
Procladius
CoelotanYPus
Harni schia
PhaenoP s ec tra

0rrler 'l'ricbrop tera
Genera Agraylea

OxYethira
Rhyacophila

Class Gastropoda
0rd,er Pulmonata

Genera L¡rmnaea
GYra"ulu s

0rder Ctenobranchiata
Genera Amnicola

Val-vata

Cl-a ss Pelecypoda
Ord-er Eulamell-ibran clli-a
Gem;s Larnpsilj-s
Ord-er Heterodonta

Genera Spiraerirrm
Pi s id.iutn

Number of Genera

Nunb er of Organi-sms
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