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

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

ALMS would like to thank allwho e & Ay G SNBad Ay ! fo6,SNIFQa ||
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 data from this report, please contact ALMS for the raw data files.
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JACKFISHLAKE

Jackfish Lake, likely named so tbe northern pike,
which were the target ofsport fishery, is a popular
recreational lake in the North Saskatchewan River Bas
in the County of ParklantApproximately 60 km west
of the city of Edmonton, Jackfish Lake is small, with
surface area of only 2.39 Kmand shallow, with a
maximum depth of nine metersHowever, due to its
irregular shape, the lake has a long, highly develope
shoreline of 18.km.

The drainage basin for Jackfish Lake is small compar
to the size of the lake, approximately 12.6 %ror four
times the size of the lake, and lies in the Moist

Mixedwood Subregion of the Boreal ixé¢dwood
Ecoregiof Due to its proximity to both Edmonton and
Spruce Grove, Jackfish Lake is heavily used for boating,
fishing, and water skiing.

Jackfish Lake in 2011 (Photo by: Jessica Davis)

Bathymetric mamf Jackfish Lake frod964 (Source: Alberta Environment;

I Mitchell, P. and E. Prepg4990. Atlas of Alberta Lakes, University of Alberta Press. Retrieved from
http://sunsite.ualberta.ca/projects/albertdakes/

2Nat. Regions Committe€2006). Nat. Regions and Subregions of AB. Compiled by D.J. Downing and WW
Pettapiece. GoA Pub. No. T/852


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

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 lead to harmful
algal/cyanobacteria blooms. One direct measure of harmfulacpbacteria blooms are Microcystins, a
common group of toxins produced by cyanobacterizee Table for a complete list of parameters.

The average total phosphorus (TP) concentrationJackfish Lakevas26 > 3 K | 0¢lofindthav s FI €
mesdrophic, or moderatelyproductive trophic classification. This value faltsthe lower end of the range of

historical averagesTPwas lowest on the Junésamplingevent at 18> 3 xafdwashigheston September

239at 34> 3 gF[gure 1)

Average chlorophyh concentrationin 2021was24.1> 3 K | 6¢l o0t S HeulophiE,lof Highly 3 Ay (2
productivetrophic classification. Chlorophydlwas lowest earliest in the season,4at> 3 k [Jung 34 and

peaked at 46.> 3 k [AugBsy 2 (Figure 1)ChlorophyHa was significantly positively correlated with TP (r =
0.97,p=0.03).

The averageTKN concentration was 1mBg/L (Table 2andvariedfrom 1.2¢ 1.8 mg/Lfrom June to September
(Figure 2).

= Chlorophyll-a = TP

@
it

w
¢

—
T

o
1

TP & Chlorophyll-a
Concentrations (ug/L)

2021-06-07 2021-07-05 2021-08-27 2021-09-23

‘__________.—-4

-

TKN (mg/L)
o =N
~] (€]} N
Q@ 9

0.00+

2021-06-07 2021-07-05 2021-08-27 2021-09-23
Date

Figure 1. Total Phosphorus (TP), Total KjelN&hbgen (TKN), and Chlorophgltoncentrations measured
four times overthe course of the summer at Jackfish Lake



Average pH was measured 806 in 2021, buffered by low alkalinity (148g/L CaCg¢) and bicarbonate (182
mg/LHCQ). Sulphate was by far the most abundant ion, folémby bicarbonate, calcium, and magnesium.

Together, the ions contributed to a high conductivity of 128 k OY 6 CA 3 dzNXJackfish Lak inJT ¢ |

the moderate tohighrangeof mostion levelscompared to othelLakeWatch lakes sampled in 20Flgure 2,
bottom). It displayed the highest calcium levels of any lake, but also among the lowest carbonate levels.

< 600
= I
‘.E g 400+
QDo
g £ 200+ T
o -_
g =
- 0- T T T T T T T T
1+ 2+ 1+ 2+ 1- 2- 1- 2-
Na Mg K Ca Cl SO, HCO; CO;

10000 & =3
§ 1000 .
5. ¢ E
- B T
§ S 100 T 3
g E - ;
o 10+ —
c e -
o i

= E

Na"" Mg* K" ca®* cCI" S0¥ HCO, CO¥
lons

Figure 2. Average levels of cations (sodium ¥, Maagnesium = Mg, potassium =K, calcium = G4 and anions
(chloride = Ci, sulphate = S£, bicarbonate = HG®, carbonate = C£) from four measurements over the
course of the summer alackfish Lakel'op) bars indicate range of values measured, and bottom) Schoeller
diagram of average ion levels dackfish Lakélue Ine) compared to 25 lake basins (gray lines) sampled throu
the LakeWatch program in 20Zhote 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 industigalelopments.
Many metals have a unique guideline as they may become toxic at higher concentrations. Where current
metal data are not available, historical concentrations for 27 metals have been provided (Table 3).

Metals werenot measuredat Jackfish Laki 2021, but Table 3 displays historical metal concentrations.
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WATER CLARITY ANDEUPHOTICDEPTH

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 snawd ice in spring, lake water can become turbid
(cloudy) from silt transported into the lake. Lake water usually clears in late spring then becomes more
turbid with increased algal growth as the summer progresses. The easiest and most widely useslireaat

lake water clarity is the Secchi depth. Two times the Seadypth equals the euphotic depth the depth to
which there is enough light for photosynthesis.

The average euphotic depth dackfish Lakim 2021was4.42m, corresponding t@an averagesecchi depth of

2.55m (Table 2)The euphotic depthon Juné@ | & | R2dza i SR (G2 SljdzZt GdKS f11SQ
able to reach the bottom of the lake on that day. Téagohotic depth continued to decrease througheth

season, until a minimum & 90 m on September 23

Date
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Figure 3. Euphotidepth values measured four timesenthe course of the summer at Jackfish Lake in 20



WATER TEMPERATURE AND DISSOLVED OXYGEN

Water temperature and dissolved oxygefDO) profiles in the watercolumn 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 mixed. Please refer to the end of this report for descriptions of
technial terms.

Surface émperatures oflackfish Lakearied throughout the summeryith the July5™ samplingdate havirmg
the warmest temperatures at 22°C (Figure4a). The lake waslightly stratified during the June and July
sampling events, and then wédly mixed during the August and September sampling events.

Jackfish Lakevaswell oxygenatedn the surface watersn all sampling datesmeasuring above the CCME
guidelines of 6.5 mg/dissolved oxygefiFigure 4). Deep water oxygen levels dropped durialljsampling
events except in Septembemeaning the slight stratificetn present in the lake on the June and July sampling
dates was enough to prevent high oxygen surface wétem mixing to the bottomlInteresingly, despite the
water temperatures indicating that the lake was mixing during the Augu&t @rnt, there was also
considerable oxygen depletiateep in the wateicolumn.
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Figure 4. a) Temperature (°C) and b) dissolved oxygen (mg/L) profiliscidish Lakemeasured four times
over the course of the summer of 202



MICROCYSTIN

Microcystins are toxins produced by cyanobacteria (blgreen algae) which, when ingested, can cause
severe liver damage. Microcystirgre produced by many species of cyanobacteria which are common to
I £ 0 S Nakek, @il are thought to bene of the most common cyanobacteria 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.

Microcystin levels idackfish Lakill below the recreational guidelingf 10 pug/L during every sampling event
in 2021 Levels on Junéwvere below the laboratory detection limit of Oiig/L, and a value of 0.0fg/L was
used to calculate the season average valaeen thougHow levels of mitocystin were detected, caution
should always be observed when recreating around cyanobacteria.

Table 1. Microcystin concentrations measured four timedaakfish Lake 2021

Date Microcystin Concentration (ug/L)
7-Jun2l <0.10
5-Jui21 0.17
27-Aug21 0.30
23-Sep21 0.13
Average 0.16

INVASIVE SPECIESM ONITORING

Dreissenid mussels pose a significant concern for Alberta because they impair the function of water
conveyance infrastructure and adversely impact the aquatic environmeniese invasive mussels can
change lake conditions which can then lead to toxic cyanobacteria blooms, decitbasamount of nutrients
needed for fish and ther native species, and causmillions of dollars in annual costs for repair and
maintenance of waer-operated infrastructure and facilitiesSpiny water flea pose a concern for Alberta
because they alter the abundance and diversity of native zooplanktasthey are aggressive zooplankton
predators. Through ovepredation, they will impact higher tropit levels such as fish. They also disrupt
fishing equipment by attaching in large numbers to fishing lines.

Monitoring involvedsampling witha 63> Y  LJ I v ftitieg sayhBdisiteso look for juvenile mussel
veligersand spiny water flea in each lakampled. In 2021no mussels or spiny water flea were detected at
Jackfish Lake



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.

A watermilfoil specimen was collected from Jack Lake during the dgrBpling event, and was clirmed
to be the native Northern Watermilfoil.

WATER LEVELS

There are many factors influencing water quantity. Some of these factors include the size of th& lake
drainage basin, precipitation, evaporation, water consumption, ground water influences, treefficiency

of the outlet channel structure at removing water from the lake. Requests for water quantity monitoring
should go through Alberta Environment and Parks Monitoring and Science division.

Water level datarom Jackfish Lake indicates 2021 levels are among the lowest in the historical record, but
levels have benrelatively stable for the last 15 years (Figure 5).
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Figure 5Water levels measuredt Jackfish Lak& metresabove sea level (masl) from 198821 Data retrieved from
Alberta Environment and ParkBlack dashed line represents 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 Flrffa ogAGKAY
important implications depending on the context of the watershed and the amouritgrecipitation that has

fallen.{ 2€f F NJ N} RAF A2y NBLNBaSyida (KS | YeradgyhasingicatiGng SNA&
for laketemperature &productivity.

Jackfish Lakexperienced a warmewrier, windier summerwith slightly moresolar adiation compared to
normal (Figure 6 A warm spelprior to the July5™ sampling resulted in relatively higtater temperaturesin

the top layer of the lakeAt some point between the July and August sampling &sy¢he lake eventually
mixed fully due to relatively lower temperatures and wind events. This likely had implications for lake nutrient
levels.

Figure 6 Average air temperature (°Gccumulated precipitation (cm¥olar radiation (MJ/rf) and wind speed (km/h)
measured frorEdmonton Stony Plain Q&th Jackfish Lakeemperature profiles (°Git the bottom Black linegndicate
2021 levels, graindicates longerm normak, and blue lines indicate sampling dates Jackfish Lake over thermmer.
Further information about the weather data provided is available inlthkeWatch 2021 Methods repoki/eather data
provided by Agriculture, Forestry and Rural Economic Development, Alberta Climate Information Service
httons://acis.alberta.a (retrieved Aoril 2022.



