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" PREFACE

The Kawartha lakes are a Iarge and economlcally |mportant system of eight Iarge Iakes :
- which are located in central Ontario. Sturgeon Lake and Rice Lake are located near

the upper and lower ends of the Kawartha Lakes system respectively and both
support significant amounts of urban and recreational development. They were
chosen for detailed study because. of their importance within the system and because
~ both have shown the symptoms assocnated w1th excessive nutrient mput for several

- years.

~_The Rice and Sturgeon Lakes Nutrient Budget Study was initiated to investigate
- .. linkages between point and non-point sources of nutrients, water quality, and aquatic -
- life within the lakes and to estimate the rmpacts of these processes on in-Iake water -

‘quality.

The study was supervused by the Rice - Sturgeon Lakes Nutrlent Budget Teohnrcai e
- Committee which had representatives from the ijnology Section (Water Resources
Branch) and Central Region of the Ontario Ministry of the Environment and Energy,
~ the Trent Severn Waterway (Environment Canada) and the Kawartha Lakes Fisheries
Assessment Unlt of the Ontarro Ministry of Natural Resources :

This is one of a series of technical reports. These and the summary report (Ft/S Tech.
Rep. No. 13) will provide a technical basis for the management of the Rice Lake and
Sturgeon Lake ecosystems and for the use of land and water resources in the
Kawartha Lakes region in general A list of all reports |n the R/S Tech Rep series is
as follows: ' A '

. Hutchlnson N.J., BJ Clark,, J.R. Munro and B. P Neary 1993 Hydrologlcal data
for the watersheds of Rice Lake and Sturgeon Lake. 1986 1989, 100 pp.

8] Hutohlnson N.J., J.R. Munro, B.J. Clark and B.P. Neary. 1983. Water chemistry
~data for R|oe Lake, Sturgeon Lake and their respectlve catchments. 1986- 1989
169 PP. ) : ,

o Hutchlnson N.J., B. P Neary, B.J. Clark and J.R. Munro 1993. Nutrlent Budget
data for the watersheds of Rice Lake and Sturgeon Lake 120 pp: = =

4, Ryback M. and l. Rybak 1993.- Sedlment plgment stratlgraphy as evrdence of
~ long term-changes in prlmary productlvaty of Sturgeon and Rice Lakes ;
~ (Kawartha Lakes) 24 pp

5. Nicholls, K. H., M F.P: Mrohalskl and W. Grbson 1993 Trophlc rnteractrons in Rroe
: Lake I: An expenmentat demonstration of effects on water quahty :




-'6. Lim‘nps Ltd. 1993.. P'artitioning of -phesp—hor-us"in Potar'nogeton crispus. 22 lpp.

7. Limnos Ltd 1993. Rice Lake macrophytes distribution, composmon blornass
tlssue nutrrent content and ecotoglcal srgmﬁcance 123 pp. '

8. Beak Consultants Ltd. 1 993 Release of phosphorus from Rlce Lake sedlments. ‘i b

31pp.

‘s 9 LJmnos Ltd., Mrchael Mlchalskr Assocrates and D. J McQueen 1993. TI’OphIC
~ interactions in Rice Lake Il. Young-of-the-year yel!ow perch Daphnra
mteractrons prehmsnary ﬁndrngs 101 pp. ‘ ¥

e 10 Badgery, J.E., DJ McQueen K.H. Nrcholls and PRH Schaap 1993 Trophlcl '

mteractrons in Rnce Lake Ill Potential for blomanrpulation 1988 and 1989 .

' ‘ _11 Standke, S 1993. The zooplanktonof Rice Lake and Sturgeon Lakes 1 986-

1988 Kawartha Lakes Ontarro

: ‘12 Nicholls, K H 1993. The phytoplankton- water quallty relat:onshlps of the
- Kawartha Lakes 1972-1989 : )

: 13.Hutch|nson NJ K.H. Nicholls and SH Maude 1993. Race and. Sturgeon Lake o

Nutnent Budget Study: Summary and recommendatrons

 DISCLAIMER

This report was prepared for the Ontario Mlnlstry of Envrronment and Energy as part of '

“the Rice and Sturgeon Lakes Nutrient Budget Study. The views and ideas expressed in -
this report are those of the authors and do not necessarily reflect the views and policies
of the Ontario Ministry of Environment and Energy. The mention of trade names and

- '-‘products does not constrtute endorsement or recommendataon of their use.




ABSTRACT

 Some aspects of the hmnologlcal hlstorles of Rlce Lake and Sturgeon Lake were
reconstructed through-a detailed analysis of fossil pigments. Sediment deposition rates

: " in Rice Lake and Sturgeon Lake increased from about 10 mg/dm?/year in the early

1900’s to about 60 mg/dm?/year during the 1980’s in both lakes. The blue-green algal
- pigment oscillaxanthin has increased over time in the sediments of both lakes '
_ reflecting the apparently increasing dominant role of blue-green algae with nutrient .
enrichment over time. The stratigraphic sequence of chlorophyll derivatives to total
: chlorophyll ratios suggests that the proliferation of macrophytes was also an 1mportant
o component of the eutrophlcatlon process in both lakes. :
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~ INTRODUCTION

jMaan. _lakee areA -nndergolng';raccelerated 3 aging
(eutfophication) due - to man's ‘actltities. The 'feSultant
probleme‘ lprolific‘ weed growth, nuisance algal blooms,‘
deterlorating-' fishefies; _iﬁﬁaired -watef quallty, _'and
sediment ‘infillingl, may ~ pose a setious';tnreatr to .the:,"
utilization_ot theee-lakee. | ol 7 -
-The Kawartha Lakes are an-lmportant recreatlonal ;area'
ln Southern Ontarlo. -Two large lakes 1n the system,' .Rice
~and Sturgeon Lakes nave been eutroonlc for several decades;
'Nutrlent enrlchment is. 1nfluenced dlrectly by dlscharges 6E"
efflﬂent - from munlclgal sewage treatment Dlants * at
e Peterborough (RicereLake) and Llndsay (Sturgeon' TLake)
(Qntario,Ministry of the Env1ronment 1976). . |
|  Concenn for water quallty condltlons p i Sturgeon 'Lake~.
: béganratlleast-as early s 1048 = 1951. At-that-tlme sevetal-om
: ‘deaths‘of‘anlmals as.a fesu1t of diinking'nater'contaminated
'with tonins  aseociatea_:witn blue—green algae_-hane been
reported., lnveetigatlon byrlthe'Ontario .Minlstfy of .tbef
.EnvitOnment "(1976) . reVealea thap = the_ ohytoplankton:
_communltles of Sturgeon and Rlce Lakes were domlnated by the}

'-_blue—green .algae Anabaena ~spp; Aphanlzomenon .spp. ‘and

Microcystsis spp.f At present,- blooms of these algae are

Stlll a common occurrence in the Kawartna Lake System."




.”hs. ad result , thls oaleollmnologlcal study IWas‘
'1n1t1ated to address spec1flc questlons about the troohic_
'hdevelooment of Rice and Sturgeon Lakes.-(l) could the record ;
_of Changes 1u blue green algal pooulatlons be 1nteroreted'
lfrom Nplgments__preserved in lake -sedlments,, '(2)' had-

-oroduotiVity changed -recently, {3y had the 'hypolimnetic

= reglme oeen dlfferent 1n the past (4) could evrdence of the L

-past cnanges 1n Water quallty be dated Ausrng. the PbeZLO‘
Zradlonucllde method’ ‘ Db . l .

‘In thls study sone aspects of the llmnologlcal.hlstory
of eRice and -Sturgeon‘iakes are reconstructed through ‘éu“
detailed“foseii,pigﬁents anaiysie._ The develooment'OL-bluefd-

green :'algae . was ‘traced_ through - myxoxanthopnyll .and-

abundance Sof .OscilIatoria ; Waef..‘estlmated E usin§ :

.QSCillaxanthin,i“a"pigmentfrunique_td.'the OscillatOriacea'g'
(e.g.’ Giriffiths at al. 1968; 'zuilrg, 1961;d 1985; Rybak,
uf.igaé, 1Rybak. & fDrckman, .1987JL_-The’inégiﬁ e onnehans
',technlque was attempted fordreconetructionlofmthe Isediment3

"’chronology.

MATERIALS AND METHODS - .

The research‘was carraed out on Rlce and Sturqeon Lakes;_f
‘f,Ontar;of ‘The ‘sedlment corlng was conducted at Rlce Lake in-
.:Julj 1986'(Fig. 1) and at Sturgeon Lake‘(rlg 2) in October
'-1986 Sedlment ‘was extruded uoward from the core tube .and

e

'.sectloned lnto l 0 cm. 1ncrements.




Pigmentsn were 'éﬁtraéted' from.a:sﬁbsampie of 1. cc of
- sediment - in aéueéus 90 -3 acéfone. éhlorophyil dériVatives_
ﬁe:e measufedrat'ﬁﬁs‘hﬁ_and éxﬁresséd'asrabsofbance per graﬁ
of o;ganic-matterf' where one 'unit is equai to an éﬁsorbancé
of 1.0 iﬁ:a' 10 cﬁ cell when diésdlved,in lbd ml solvent

1

.(standérd;'pigment _unit).  rCaroténQids 'wefe'nanalysed' by
sdlﬁénti sérptiéh"with the sagphificatidn méthod (Rybaki &
Rybak, 1985 b),idetermiﬁedfby'meaSQring absorbance at 44§.hm
“and expfeSsed inﬂthe,same'uﬁit aS§for:chlorophylls. &
dscilia#anthin' and mfxoxanthophyil Wérel.detéfmiﬂed' by o
.so;ven£~éorption. Calculation bf these pigments was bésgd on
'éhe'ftrichromatic method'which matﬁematiéaiy'separétes ‘andf.
quantifies.' 6scilla2anthin;". myiéxanthoghyll_' and‘flithé 
-contamihatihg éhqrbins (SwainL‘ 1985). .Thé Concentréfion bf_.
each pigment ‘iﬁ‘the_éedimeﬁt o expressed as ‘ug ' pigment
: éer'gram‘of organic matﬁér.  :
For -each sediment‘sample, dry Wéight and érganic7§ontent'

We;e determined from weight loss on ignition.




