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LakeWatchhas several important objectives, one of which is to collectiatetpret
water quality data fromAlbertaQ Bakes. Equally important islecating lake users
about aquatic environmerg, encouraging public involvement in lake management,
and facilitating ooperation and partnerships between government, industry, the
scientific commuity and lake users. LakeWatatports are designed to summarize
basic lake dataniunderstandable terms for the wideatidience and are not meant

to be a complete synopsis afformation about specific lakes. Additional information
is available for many lakes that have been included in LakeWatwt readers
requiring more information are encouraged to seek those sources.

ALMS would like to thank all who express interest m8INII I Q& F ljdz- GAO Sy @A N
and particularly those who have participated in thakeWatch program. These

leaders in stewardshigive us hope that our water resources will not be the limiting

factor in the health of our environment.

If you require datarbm this report, please contact ALMS for the raw data files.
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LAURIERLAKE

Laurie Lake is one ofhe four lakeswhich arepart of

Whitney Lakes Provincial Pahlat were left behind 10,000,
yearsago when glaciersarved a hummockyerrain of -
kettles, eskers, and lakeasins. Archaeological evidenc)"
indicates that the area was inhabitetD00 years ago, with
Europeansarriving in1754 by way of the nearbiMorth

Saskatchewan RiveThe Whitney Lakes Provincial Pa
adjacent to LaurieLake wa®stablished in 1982. It boasts
a diversesetting of jack pineRinus banksiananeadows,
aspen Populusspp.) groveswillow (Salixspp.) thickets, -
marshesfens, and mixed wood forests.

/

Bathymetric map of Laurier Lake circa 18656 y 3 f S NI

As manyas 148 bird species have been obseriredhe park with an
excellent viewingpoint on the west side of Laurier Lake. The land
surrounding Laurier Lake includes a mixturer@freational cottage
development, cleared agriculturdand, and natural deciduous forest.
Protected Crown Land makes up the north shore of the lake and the
remainder is privatelpwned. The lake is enjoyed througlcreational
activities including hikingyildlife viewing, and watebasedrecreation
such asvind surfing, waterskiingsailing, swimming, and fishingellow
perch Perca flavescefsand northern pike Esox luciysare thesport
fish of Laurier Lake. Fistocking occurred in 1953 with spamd forage
fish transferred from Mooskake td_aurier LakeThe lake has ndieen
managed for commercial @aomestic fisheries.

The watershed area for Laurier Lake is 196 &nul the lake area is

6.57 kn?. The lake to watershed ratio of Laurier Lake is 1:30. A map of
the Laurier Lake watershed arean be found ahttp://alms.ca/wp-
content/uploads/2016/12/Laurier.pdf

Loons on Laurier Lake, 2017 (photo
Elashia Young)


http://alms.ca/wp-content/uploads/2016/12/Laurier.pdf
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BEFORE READING THIS REBBIECK
OUTABRIEANTRODUCTION TO
LIMNOLOGAT ALMSA REPORTS

WATER CHEMISTRY

ALMS measures a suite of water chemistry parameters. Phosphorus, nitrogen, and chlorephglie
important because they are indicators of eutrophication, or excess nutrients, which can leacatomfual
algal/cyanobacteria blooms. One direct measure ofimful cyanobacteria blooms are Microcystins, a
common group of toxins produced by cyanobacterizee Table for a complete list of parameters.

The average total phosphorus (TP) concentration Lfaurier Lake was91 > 3 K | 6¢tofinthads FI -
eutrophig orveryproductive trophic classification. This vafadisis the second highest observed average since

sampling began in 1997 Prangedfrom a minimum of62 > 3 wr the September 18 sampling trip, to a

maximum of 110> 3 k [July2#® (Figure 1)

Average chlorophyth concentrationin 2022was66.7>g/L (Table 2), falling into thaypereutrophic or very
highlyproductivetrophic classification. Chlorophdiwas lowesduring the Jut sampling eventt 32> 3 mnjd
peaked atl18> 3 k [AugBsy 17.

The awerage TKN concentration wast mg/L (Table 2)anddisplayedittle seasoml variation(Figure 1).
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Figure 1. Total Phosphorus (TP), Total Kjeld&hbgen (TKN), and Chlorophgltoncentrations measured
four times oer the course of the summer &taurierLake.


https://alms.ca/wp-content/uploads/2017/11/Lakewatch-Report-Limnology-Section.pdf
https://alms.ca/wp-content/uploads/2017/11/Lakewatch-Report-Limnology-Section.pdf

Average pH was measured 8.8l in 2022, buffered by highalkalinity 425mg/L CaC¢) and bicarbonate438
mg/LHCQ). Aside from bicarbonatesodiumandsulphatewere higher tharall other major ions, and together
contributed to a moderate conductivity &08> {cm (Figure 2, top; Table 2A)aurierLake is in thenoderate
to highend rangeof ion levelscompared to othelakeWatch lakes sampledd622
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Figure 2. Average levels of cations (sodium ¥ ,Maagnesium = Mg, potassium =K, calcium = G4 and anions
(chloride = €, sulphate = S£3, bicarbonate = HGH, carbonate = C) from four measurements over the cours
of the summer atLaurierLake. Top) bars indicate range of values measured, and bottom) Scldiatieam of

average ion levels d&taurierLake (blue line) compared to Zike basins (gray lines) sampled throughlth&eWatch

program in 202Znote logo scale on yaxis of bottom figure).

METALS

Metals will naturally be present in aquatic environments due toliske processes or the erosion of rocks, or
introduced to the environment from human activities such as urban, agricultural, or industrial developments.
Many metals have a unique guideline as they mbhgcome toxic at higher concentrations. Where current
metal data are not available, historical concentrations for 27 metals have been provided (Table 3).

Metals weremeasured at.aurierLake in 2022and no metal exeeds CCME guidelines (Table 3)



WATER CLARITY ANCEUPHOTICDEPTH

Water clarity is influenced by suspended materials, both living and dead, as well as dissolved colored
compounds in the water column. During the melting of snow and ice in spring, lake water can become turbid
(cloudy) fromsilt transported into the lake. Lake water usually clears in late spribgt then becomes more
turbid with increased algal growth as the summer progresses. The easiest and most widely used measure of
lake water clarity is the Secchi depth. Two times tBecchdepth equals the euphotic depth the depth to

which there is enough light for photosynthesis.

The average euphotidepth of LaurierLake in2022was2.76 m, corresponding to an averagecehi depth of
1.38 m (Table 2).Euphotic depthvaried over the season ranging from as deef.90 m on July22', to a
minimum of 1.0 m onAugust 1% (Figure 3)The highest chlorophy# observation occurred at the same time
as the lowest Secchi disk depth measuremeniggesting chlorophyd was likely impairing water clarity on
that date.

Date
2022106-28 2022-|07-22 2022108-1 7 2022-|09-1 5
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Figure 3. Euphotidepth values measured four times@nthe course of the summer at Laurier Lake in 20z



WATER TEMPERATURE AND DISSOLVED OXYGEN

Water temperature and dissolved oxygefDO) profiles in the water column can provide information on
water quality and fish habitat. The depth of the thermocline is important in determining the depth to which
dissolved oxygen from the surface can be mix&lease refer to the end of this report for descriptions of

technical terms.

Surface ¢émperatures ofLaurierLake varied throughout the summenjth the August 18 samplingdate
having the varmest temperaturegFigureda). Slight thermabktratification was observed near the bottom of

the lake on the July 22sampling trip.

Oxygen concentrations varied greatly throughout the summer at Laurier Lake. In June and August, the surface
waters were highly saturated with oxygen, measuring > 1fLnithese concentrations declined sharply with
depth, suggesting high amounts of photosynthetic actiattthe surface likely contributed to these high oxygen
values. In July, oxygen concentrations declined sharply at the bottom thermocline, suggesting a lack of lake
mixing below that depth may have contributed to the decline in oxygen concentrations. tendiey, the

entire water column appeared well mixed and above the Canadian Council for Ministers of the Environment
Guideline of 6.5 mg/L for the protection of aquatic life.
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Figure 4. a) Temperature (°C) and b) dissolved oxygen (mg/L) profileguli@mr Lake measured four times
over the course of the summer of 202



MICROCYSTIN

Microcystinsare toxins produced by cyanobacteria (bhggeen algae) which, when ingested, can cause
severe liver damage. Microcystins are produced by many species of cyanobacteria which are common to
I £ 0 S MKes, and ard thought to bene of the most common cyatacteria toxins. In Alberta, recreational
guidelines for microcystin are set atOLug/L. Bluegreen algae advisories are managed by Alberta Health
ServicesRecreating in algal blooms, even if microcystin concentrations are not above guidelines, is not
recommended.

Composite ricrocystin levels iLaurierLake fell below the recreational guideline of /L during every
sampling event ir2022 However, highmicrocystin values have been observed from grab samples taken
directly from cyanobacteria blooms in Laurier LAKzaution should always be observed when recreating near
cyanobacteria.

Table 1. Microcystin concentrations measured four timekatrierLake in 2022

Date Microcystin Concentration (ug/L)
28-Jun22 0.24
22-Jul22 2.44
17-Aug22 2.96
15-Sep22 3.03
Average 2.17

INVASIVE SPECIESM ONITORING

Dreissenidmussels pose a significant concern for Alberta because they impair the function of water
conveyance infrastructure and adversely impact the aquatic environmeRhese invasive mussels can
change lake conditions which can then lead to toxic cyanobactet@s, decreasthe amount of nutrients
needed for fish and ther native species, and causmillions of dollars in annual costs for repair and
maintenance of wateroperated infrastructure and facilitiesSpiny water flea pose a concern for Alberta
becausethey alter the abundance and diversity of native zooplankiaas they are aggressive zooplankton
predators. Through ovepredation, they will impact higher trophic levels such as fish. They also disrupt
fishing equipment by attaching in large numbers thing lines.

Monitoringfor aquatic invasive speci@svolvedsampling witra 63> Y LIt | v &t thie/sanypl® sitesThis
monitoring is designed to dete@iivenileDreissenidnussel veligers and spiny water fléa2022 no mussels
or spiny water flea were detected aturierLake.

1Sinn, C. Peter, B. Laurier Lake 20EkeWatctReports. (2019). www.alms.ca/reports.



Eurasian watermilfoil isa non-native aquatic plant that poses a threat to aquatic habitats in Alberta because
it grows in dense mats preventing light penetration through the water column, reduces oxygen levels when
the dense mats decompose, and outcompetes native aquatic planisagan watermilfoil can look similar

to the native Northern watermilfoil, thus genetic analysis is ideal for suspect watermilfoil species
identification.

No suspect watermilfoil was observed or collected from Laurier Lake in 2022.
WATER LEVELS

There are many factors influencing water quantity. Some of these factors include the size of th& lake
drainage basin, precipitation, evaporation, water consumptioground water influences, and the efficiency
of the outlet channel structure at removing water from the lake. Requests for water quantity monitoring
should go through Alberta Environment arlékotected Areas

Water levels atLaurierLakehaveincreased shaiy in the past decadeWater levels in 2022 showed some
decline compared to the previous historical maximum observed in 2867.4259 masl), thougtemainon
the high end of observations recorded since 1968.
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Figure 5Water levels measureat LaurierLakein metresabove sea level (masl) fro®682022 Data retrieved from
Alberta Environment anBrotected Areaand/or Environment and Climate Change Can&tiack dashed line represent
historical yearly average water level.



WEATHER& LAKE STRATIFICATION

Air temperature will directly impact lake temperatures, and result in different temperature layers
(stratification) throughout the lake, depending on its depthvind will alsoimpact the degree to which a lake

mixes, and how it will stratify. The amount o LINS OA LA G F G A2y GKIF G Flrtfa oAGKAY
important implications depending on the context of the watershed and the amouritgrecipitation that has

fallen.{ 2€f F NJ N} RAF A2y NBLNBaSyda (GKS lY2dzyd 2F SySNBe& i
for laketemperature & productivity.

LaurierLake experienced a armer, and windier summerwith more accumulated precipitatiothan normal

(Figure6).] A AKSNJ I OOdzYdzf F i SR LINBOALMAGE GA2Y GKIY y2N¥If Aa
levels as well as elevated nutrient concentrations as nutrients are washedhatteke from watershed

sources.

Figure6. Average air temperatur€C)and wind speed (km/h) measured fraomdbergh AGDMeather station, as well
asLaurierLake temperature profiles, interpolat€fiC) Black lines indicate 2022 levels, gray indicatesteng normals,

and blue lines indicate sampling dates f@urierLake over the summer. Further information about the weather d:
provided is available in the LakeWatch 20@&thods report.Weather data provided by Agriculture, Forestry and Rui
Economic Development, Alberta Climate Information Service (ACIS) hatps:Alberta.a (etrieved March 2023.



