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Water is integral to supporting and maintaining life on this planet as it moderates the
climate, creates growth and shapes the living substance of all of Earth’s creatures. Itis the
tide of life itself, the sacred source.

David Suzuki(1997) The Sacred Balance

Alberta Lake Management Society’s Lakewatch Program

Lakewatch has several important objectives, one of which is to collect and interpret water
quality data on Alberta Lakes. Equally important is educating lake users about their aquatic
environment, encouraging public involvement in lake management, and facilitating
cooperation and partnerships between government, industry, the scientific community and
lake users. LakeWatch Reports are designed to summarize basic lake datain
understandable terms for a lay audience and are not meant to be a complete synopsis of
information about specific lakes. Additional information is available for many lakes that
have been included in LakeWatch and readers requiring more information are encouraged
to seek those sources.
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Figure 1 — Bathymetry of Munel Lake from
Mitchell and Prepas 1990,

Muriel Lake:



Muriel Lake (Figure 1) is located 13 km south of the town of

Bonnyville and 250 km northeast of Edmonton. Muriel Lake is a large (64.1 km?) but
relatively shallow (mean and maximum deph 6.6 and 10.7 n, respectively) water body. The
shoreline consists primarily of steep rocky slopes, but there are also several attractive
sandy beaches.

The first non-native establishment in the area was a fur-trading postin 1781 by the North
West Company near the present-day hamlet of Beaver Crossing, about 35 km northeast of
Muriel Lake. The first settlers came to the Bonnyville areain 1907, and established an
economy based on the timber industry. Two sawmills were located at Muriel Lake, one at
the northeastern tip and the other on the large island/peninsula on the eastern shore. In the
1920’s a large fire forced the economic base to switch to agriculture.

Much of the watershed is occupied by Kehiwin Indian Reserve No. 123, which is located on
8200 ha of land southwest of the lake. There are several subdivisions around the lake
shore, mostly on the south and east sides of the lake. The largest recreational facility on
Muriel Lake, is Muriel Lake Park, which is operated by the Municipal District of Bonnyville.
Muriel Lake is managed for domestic, sport and commercial fisheries. Northern pike,
yellow perch, lake whitefish, and walleye are the sport fish found in the lake. Lake whitefish
were stocked in 1937 and walleye are stocked periodically. The primary commercial
species in lake whitefish, which constitutes about 95% of the total catch.

Muriel Lake is mesotrophic, with a moderate supply of nutrients and relatively low
concentration of algae, and mixes periodically throughout the summer. Phytoplankton
succession during the summer goes form golden-brown algae (Dinobryon spp.) in May, to
diatoms (Fragilaria crontonensis) and dinoflagellates (Ceratium hirendinella) in June, and
diatoms (Fragilaria crotonensis), blue-green algae, and green algae (Closterium spp.) in late
summer. As a result of its clear water, aquatic plants can grow to a depth of 7 m in Muriel
Lake and the littoral zone can cover almost 50% of the lake’s area. Emergent vegetation is
largely restricted to areas sheltered from the wind. The northwest shore, although
somewhat protected, has no emergent stands because of its rocky or sandy substrate. The
dominant emergent species in 1978 were common great bulrush (Scirpus validus), and
common cattail (Typha latifolia) and sedges (Carex spp.) closer to shore. The dominant
submergent species was a large-sheath pondweed (Potamodeton vaginatus).
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Figure 2. Historical water levels (m asl) in Murnel
Lake, Alberta 1980 — 2009.

Results:
Water Level:

Water levels in Muriel Lake have declined steadily since 1981 (Figure 2), at which time the
maximum lake elevation was recorded as 555.9 m asl. Water level has since declined by
3.92 mto its current elevation of 555.9 m asl, the lowest level on record. In many other
lakes in Alberta the wet years of 1996 and 1997 resulted in peak water levels barely
registered at Muriel Lake.

Water Temperature and Dissolved Oxygen:

Water temperature and dissolved oxygen profiles in the water column can provide
information on water quality and fish habitat. Please refer to the end of this report for
descriptions of technical terms.

Thermal stratification in Muriel Lake was not observed during the summer of 2009 (Figure
3). Due to logistical constraints, a full depth profile for temperature and oxygen was taken
only once, on 13 August. A partial profile (to 1.0 m in depth) was taken on 16 July. Surface
water temperature increased from 17.6°C on 16July to 19.9°C on 13 August. There was no
temperature difference between surface and below waters, indicating the lake was
isothermic. Dissolved oxygen (DO) concentrations in upper layers of surface waters of
Muriel Lake were = 8 mg/L on both sampling dates in 2009, well within the acceptable
range for surface water quality (DO = 5.0 mg/L) (Figure 3). DO concentrations declined at a
depth of 3.0 m in August, but bottom waters were still well oxygenated.
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Figmre X Waser iesrperature (°C) and dissolved cuygen (mg/L) profiles for Munel Lake
dering the summer of 2004,

Water Clarity and Secchi Depth:

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
the spring, lake water can become turbid (cloudy) from silt transported into the lake. Lake
water usually clears in late spring but 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 disk depth.

Water clarity on Muriel Lake was measured three times during the summer of 2009. Muriel
Lake is of average turbidity compared to other lakes in Alberta, with average Secchi depth
of 1.08 m (Table 1). On 16 July, light penetrated 1.25 m or ~35% of the current total lake
depth, which allowed for algal growth in th top 2.5 m of the lake. By 13 August, Secchi
depth had increased slightly to 1.5 m, but water clarity declined to a seasonal minimum of
0.5 m Secchi depth on 27 August. This pattern of water clarity dynamics is typical of highly
productive Alberta lakes, when algal growth during July and August causes reduced water
clarity. Water clarity typically recovers in September as lower temperatures limit growth,
and dying algae fall out of the water column and settle on the lakebed where they are
decomposed by anaerobic bacteria.

Water Chemistry:



Based on lake water characteristics, Muriel Lake is considered eutrophic (see A Brief
Introduction to Limnology at the end of the report). In 2009, Muriel Lake and high
concentrations of total phosphorus (average TP = 64.3 pg/L), total nitrogen (average TN =
3434 ug/L) (Table 1). Total phosphorus increased over the summer, from 58 pg/L on 16 July
and 13 August, to 77 ug/L on 27 August (Figure 4). Total nitrogen also increased over the
summer, from 3.059 mg/L on 16 July to a seasonal maximum of 3.758 mg/L by 27 August.
Cholophyll a (a measure of algal biomass) increased slightly from 7.49 ug/L on 13 August,
and then rose sharply to 13.5 pg/L on 27 August.

During the summer 2009, Muriel Lake was well buffered from acidification with an average
pH =9.25, which is well above that of pure water (i.e., pH 7). Dominant ions include
bicarbonate, sulfate, and carbonate (Table 1). lon concentrations have increased
significantly since the sampling began on Muriel Lake in 1988. This indicates a change in
hydrology, potentially an increasing contribution of groundwater (which has high
concentrations of ions) and a reduced contribution of surface runoff and throughflow. The
reduction in water levels observed in Muriel Lake can also itself lead to a higher
concentrations of ions.

The average concentrations of various metals (as total recoverable concentrations) in
Muriel Lake were measured twice in the summer of 2009. All concentrations were within
CCME guidelines for the Protection of Freshwater Aquatic Life except for arsenic, which
was nearly double the CCME guideline (Appendix 1).
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