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1- IN'IRODUG,TION ,

i

_ The" Long Range Transport of A1r Pollutants (LRTAP) study plan 1ncluded

the study of three lake ba51ns w1th the ‘aim of better understandlng the 1mpact
of atmospherlc pollutants on- sen51t1ve aquatlc ecosystems in Eastern Canada

‘In the Alooma Reglon of Ontarlo the effects on a dec1duous forest in the Great

Lake Reglon are be1no evaluated In KejlmkUJlk Park, Novachotla, ecosystems

‘1nfluenced by the mar1ne-env1ronment are being studied.”

Not part of the LRTAP study plan but conterutlng nonetheless are the:

studies at the Experlmental Lakes Area near Kenora Ontarlo where the

' processes_w1thin-lakes undergoing art1f1c1al ac1d1f1cat10n are be1ng5stud1ed:

< : : :
To determlne the effect of atmospherlc pollutlon on the aquatlc ecosystems

of boreal forests three areas were‘proposed' La Maur1c1e Natlonal Park the'

7

= y
.‘St Maurlce forestry reserve and the Montmorency Forest 1n Laurentldes Park,

\,.

all in Quebec Because of 1ts characterlstlcs and log15t1cal advantages the .
ultlmate ch01ce was Lac Laflamme in the Montmorency Forest One-of the

principal characterlstlcs of<thls lake is its apparent re51stance to acidification

~even in view of its sensitivity.L Despite'the high acidity - of;the.rain in
- the area the 1ake-appearS‘to haVe resiSted'acidification', The study\of this

lake: should allow us to determlne the mechanlsms whereby the lake 1s buffered

and to follow geolog1ca1 and blologlcal processes 1nvolved

' Lac Laflamme is,agheadwater lakefin7a'simple»hydrologicaltsystem. ‘The

 vegetation cover.in‘the.basinfis'homogeneous.andAStable;_typical/ofvthe vast

boreal forests. It-is far removed from local sourcés of air pollution, but

S
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“-v15 affected by pollutants transported over a 1ong dlstance In addition to
"these characterlstlcs Lac Laflamme offers several advantages 1n terms of1~,,
>l'acce551b111ty of the site and the fac111t1es and 1nstrumentat10n at the

:Un1ver51ty of Laval Forestry School Experlmental Statlon located nearly-

The maln goals of the studles at th15f51te are thc determlnatlon of an

ion budget and the blologlcal and chem1ca1 condltlons of - the basin.. Work SR

_ has been underway 51nce January 1980 w1th the aim of meetlng these objectives '
-‘1n terms of obtalnlng information on the chemlcal b1olog1cal and hydro—'
ge01001cal components of the system ~The act1v1t1es 1nc1ude the ana1y51s:

: of the . prec1p1tat10n and studles of the changes of chechal and hydrolog1ca1 :

7

parameters at various levels of the ecosystem (forest, surf1c1al depos1ts

T

organlc layer lake basm etc) Studles of the plankton and. flsh conmunltles . ‘
are‘also_underway, | | | |

Weforesee carrylng out a study on the contrlbutlon of the aquatlc S :

o macrophytes and sedlments 1n Lac Laflamme to the movemcnt of the chem1ca1

components through the’ system.'

'According to'their goal‘the:stUdies ln‘progress'could:be;divlded~in two
groupS' studles 1nto “the b1olog1cal and chemlcal characterlstlcs of Lac
Laflamme and the studles dlrected toward the determlnatlon of the ion ‘~
balance Studles on blologlcal communltles 1nclude the phytoplankton commu -
n1ty and flSh populatlon studles ' Evaluatlon of the Lac Laflamme water quallty

and the mass balance 1nclude ‘snow-and water qual1ty,determ1nat10n 1n)the

1ake basin, evaluatlon of the water 1ntercept1on evaporatlon runoff and

percolat1on (hydrolog1ca1 studles) qualltatlve and quant1tat1ve studles of




1akewater quallty analy51s on a regular bas1s (IWD program)

2— MASS BALANCE AND WATER QUALITY -

. be qu1ck1y exhausted by the cumulat1ve effect of ac1d prec1p1tat10n

~
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-~

l;underground water (hydrogeolog1cal studles) 1ake bottom sedlments and

~ |
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2.1 SnOWfand watervquallty:Of the lake Laflamme’ (Jones &,BiSson.1980 -~ completed)

!
N

-Jones;and‘Bisson'studied,the importance .of atmospheric pollutants

.accumulation in snow:and;theirArate,of release‘in the sbring. Theﬁauthors‘
falso 1nvest1gated the varlatlon in. concentratlon of parameters related to, snow
vvmelt perlod from January 30th to May 6th 1980 Water samples were collected at
' the geometrlc center of the ‘lake and at each of the four 1nterm1ttent tr1butar1es

For snow studles a sampllng areéa was selected in each of the sub~watersheds of

the four tr1butar1es Sampl1ng was done once a week. - Evaluatlon of the

fcontrlbutlon of ac1d prec1p1tat10n‘was measured through sulfate nltrate
»'chlorlde and hydrogen ion concentratlons Contrlbutlon of the weatherlng proccos

,_and atmospherlc dep031t10n~was estlmated by‘measurlng the ammonlum,_calclum

maone51um sodlum and pota551um concentratlons Other parameters con51dered

1nclude pH conduct1v1ty, 1norgan1c carbon ma;or and minor ions. ACCOleng_.

T

,{to thls study, the Lac Laflamme watershed seéems. to be able to buffer aC1d P
prec1p1tat10n except durlng the extreme and brlef meteorologlcal events However,

'_the lake alkallnlty shows that the buffer1ng chemlcal reserve of the lake could

! T "
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-ka,Z.HYdrologiCal studies-(Planondon 1981~¥,in;progressjk"'
B Plamondon s research is concerned w1th the quantlflcatlon of the major

P

parameters of the hydrologlcal cycle 1nclud1ng 1ntercept10n 1in the forest

cover evaporatlon surface Tunoff; percolatlon and water runoff 1n the main

‘»3011 layer The flrst part of the study was d1rected towards the phy51cal
'Adescrlptlon of the watershed and the 1nstallatlon of 1nstruments The analy51s

of the f1rst results is 1n progress and the phy31cal descrlptlon of the lake

P
R S

, § ,watershed 1is completed

3

v2:3 HYdrogeolOgical studies (AZZarla & Gelina5'1981x4 in progress)

-

Azzarla and Gellnas are studylng the hydrogeolog1cal aspects of ground—
water. The nature dlstrlbutlon and hydrogeologlcal propert1es of ‘the under— . ‘

e

' ground reserv01r and the development of a runoff model to predlct the speed
dlrectlon and flow of groundwater are 1ncluded The second part of the1r\
work deals w1th water quallty changes 1n the seepage the)study of the

.'mlneraloolcal nature of the 5011 and geochemlcal processes 1nvolved in the '
‘reactlons between water and the 501ls These'lnvestlgatlons should allow

"us ‘to determlne to what extent the geolog1ca1 materlals 1n the- watershed can :

'Lneutrallze the ac1d1c prec1p1tat10n Prellmlnary results show that ground-

’ dwater could be the major water 1nput to the lake The hydraullc conduct1v1ty

r e.tests and the runoff model suggest that even w1thout surface runoff a 51gn1f1cant

Aamount of.water reaches the'lake Pre11m1nary 5011 analy51s also 1nd1cate that

lsod1um and calcium plagloclases may contrlbute to reduce the ac1d1ty of water .

percolatlno through it if the contact t1me is suff1c1ently long
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2.4 Lake sediment studY'(Ouellet 1980 - completed) 5 o

; . H . .
y -

Stratigraphic analysis of Lac Laflamme sediments has been carried out

by Ouellet. Paleolimnclogical and geochemical analyses were pefformed.to

determine the possible effects.that'could be‘attributed to the:long‘range'

transport of atmospherlc pollutants Stratlgraphlc analy51s shows no obv1ous f

_1nd1cat1on of maJor change in. the lake system durlng the’ last hundred years.

_ Paleollmnologlcal analysis does not show any change which could be related

4

to acidification. o ' o e
1C o ) L
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2.5 Watequuality»study'(lwp —:in.proéress)

To assess the water quality changes related to acid precipitation and to

' collect the data needed for the mass balance determlnatlon, mld lake and outlet

. water has been sampled weekly The parameters analysed 1nclude maJor ions,

heavy metals trace;metalsb 1norgan1c_phosphorus total phosphorus pH, color

cOnductance and alkalinity. Preliminary analysis of the results is 1n'progress.

3. BIOLOGY OF LAC LAFLAMME

o g - . B

_S,l'Phytoplankton'community study (Auclair, 1981 - in progress);

Aucla1r s work allowed us to determlne the compos1t10n of the phyto—';

planktonlc spec1es in the lakc and to study the posslble relations between

Apopulatlon dynamlcs ‘and some water quallty parameters, .Prellmlnary analy51s,‘
- indi¢ates an ‘important temporal variability of nitrogen-and a low phophorus
”mineralization-betWeen'mid—december and mid-january. “Analysis of ‘the data .’

. is now underway.



3.2 Fish bopulation study (Lafohteine 92:21} 1981 —.to'be_completed) |

To assess the fish populatlon in the 1ake Laflamme Laforitaine et aI

'_studled the embryonlc development growth and reproductlon of brook trout

(SalVellhus‘fontlnalls) From thlS study it: appears that the flsh.populatlon |

h'Ofbthe lake,is in good'condltlon; More research is requ1red however to
'complete the flSh populatlon ana1y51s The Inland Waters Dlrectorate QuebeC‘ 

‘Reglon, 1ntends to. complete the flSh populatlon study in 1981
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. LAC LAFLAWE - BUDGET ‘
ACTIVITIES COSTS -
Mass balance and water quality = 1979/80 1980/81 1981/82
- Snow and water quality of the '
lake Laflamme 13 K -
' - Hydrological studies 15 K . 28K
. - Hydrogeological stﬁdieé ‘ 28 K '. 50 i,K*/
- Lake sediment study 6 K _
- Water quality study 10 K* -
S , / '
-Biblogy of Lac Laflaimne
"~ Phytoplankton conmunity study - 12 K
- ‘Fish‘populatién study 13 K
19K - 68K. ' 8K
* Estimated costs '
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- Diagramme geéochimique des sédiments les plus récents du lac Laflamme: (Ouellet 1980)




‘}.Carte des_stationsid'ééhanti]ionnage au La¢ Laflamme (46°11‘N1f 74957f05,fParc des f
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