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Limnological investigations of an alpine and a lower subalpine lake in Banff National
Park from 1966 to 1968 showed that vernal circulation may not extend to the bottom in
either lake and that complete autumn circulation may persist for several weeks in both
lakes. Winter heat incomes were similar in the lakes, but the summer heat income was
much lower for the alpine lake due to heat lost through water renewal. Thermal stratification
was more clearly defined in the subalpine lake each year than in the alpine lake. When
well-defined chemical stratification occurred, it was short-lived in both lakes. With the
exception of phosphate, which was highest in spring and early summer, most changes in
chemical composition appeared related to dilution. Very low oxygen concentrations oc-
curred in the bottom water strata of the subalpine lake, but depletion was never severe
in the alpine lake. Of the incident visible light 169, penetrated ice and snow cover (1 m)
on the alpine lake, but less light reached the water of the lower subalpine lake because of
cloudy ice and deeper snow. The trophogenic zone extended to the bottoms of both lakes
(about 13 m) for at least part of each year.
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INTRODUCTION

ALTHOUGH many detailed physical and chemical limnological investigations
have been conducted in alpine lakes of other countries (e.g., Loffler, 1968;
Pechlaner, 1966; Pennak, 1955, 1968; and others), there have been few studies
of alpine and subalpine lakes in western Canada, especially in winter. Rawson
(1942, 1953) surveyed some large mountain lakes in western Canada, and
some unpublished studies of other lakes have been made.

Preliminary to ecological studies on some lakes in Banff National Park,
investigations of water temperatures, snow and ice cover, light penetration,
and several aspects of chemical limnology in Herbert and Snowflake lakes
were conducted in 1966, 1967, and 1968. Herbert Lake was included in a
survey study by Rawson (MS, 1939) and in a study of primary production
in some mountain lakes by Fabris (MS, 1966), but no previous investigations
had been carried out at Snowflake Lake.

1Carried out as part of the Canadian Wildlife Service program of limnological research in
the Canadian National Parks.

2Some of the Snowflake Lake data was taken from a thesis submitted by the author in
partial fulfillment of the requirements for the degree of Doctor of Philosophy from the University
of Calgary, Calgary, Alta.
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Snowflake Lake is 50 km north and Herbert Lake is 60 km northwest
of the town of Banff, Alberta (inset, Fig. 1). Other lake data are summarized
in Table 1.
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Fic. 1. Bathymetric maps and hypsographic curves for Snowflake and Herbert lakes, Banff

National Park. All depths are in meters. The main sampling location at each lake is marked “X.

TaBLE 1. Locations, elevations, and morphometric data for Snowflake and Herbert lakes.

Snowflake Lake Herbert Lake
Location 51°36’N; 115°50"'W 21°28'N; 116°13'W
Grid reference 11U/809167/NH 11U/542010/NH
Elevation (m) 2320 1615
Surface area (ha) 7.1 5.7
Max depth (m) 13.0 13.3
Mean depth (m) 6.1 4.5
Approx volume (X 10*m°) 43.6 25.4

Situated in a cirque valley and bordered by a meadow, Snowflake Lake
is near treeline in the “alpine zone” (Pechlaner, 1966). There is no higher
emergent or benthic vegetation in the lake. Herbert Lake is in the lower
“subalpine zone” (Rowe, 1959) and is bordered on three sides by stands of
white spruce (Picea glauca) and lodgepole pine (Pinus contorta). There is a
narrow band of emergent vegetation (Carex sp.) along part of the shoreline.
Scattered clumps of Chara sp. and Potamogeton sp. occur in the shallow water
(Fabris, MS, 1966). Most of the shallow areas of the lake are devoid of higher
plant forms.






