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ABSTRACT

Regular measurement of the ice, including snow, cover of Knob Lake, Quebec (192.3 ha,
maximun depth 14.8m. 54047'N; 66°48'W, 497m a.s.l.) began in 1954, Some of the data
collected were transmitted to Atmospheric Environment Service, Environment Canada
(formerly Meteorological Branch, Department of Transport), where they are on file with
other Canadian lake ice records. More data are recorded in the McGill Subarctic Research
Papers, the publication of the McGill Subarctic Research Station, Box 790, Schefferville,
P.Q. Even more, until recently, were kept on file at the Station.

Now new files (ITKL 3 1,2,3,5,7,8) have been established by the Ice Climatology and
Applications Division, 365 Laurier Avenue, W., Journal Tower South, 3rd Floor, Ottawa,
Ont. KIA OH3. These files contain series of lake ice records which are unique in Canada
in terms of length of record and richness of detail. Usually such records involve an ice
thickness and a snow depth for a single site. In this case, most years are represented by
three sites on Knob Lake with a value for snow, white ice, black ice and hydrostatic water
level for each. The files also include comparative data from nearby Maryjo Lake, for many
years.

The paper contains examples of this record and references to sources of other, less
systematic, data for Knob and nearby lakes in Northern Quebec and Labrador.

Introduction

A regular snow and ice survey programme has been conducted on Knob Lake, (192.3 ha.,
maximum depth 14.8m, 54947'N, 66°48'W, 497m a.s.l.) near Schefferville, Quebec since 1954
by the McGill Subarctic Research Station, Schefferville. In the early years the survey
included snow depth and the thicknesses of white ice, black ice and total ice. Since
1961, hydrostatic water level (depth of water in or above the drill hole) has also been
recorded. For the first three years, measurements were made at a single site but since
1957, with few exceptions, three official sites have been used. Dates of freeze-up and
break—-up are also recorded.

Beginning in 1959, a similar programme has been maintained on nearby Maryjo Lake. This
too involved three sites until 1971, a single site since then.

At various times during the period 1954 to present, a great deal of other lake cover in-
formation has been gathered in the Schefferville region. This includes lake-wide ice and
snow mapping projects, particularly for late winter, on Knob Lake and a wide variety of
other water bodies in the area. The results of this work are available from journal ar-
ticles and reports in the McGill Subarctic Research Papers, the official publication of
the McGill Subarctic Research Station (Box 790, Schefferville, Quebec). Useful entrées
to this literature are Adams (1970), Adams (1984a), and Jones (1969).

The Knob Lake & Maryjo Lake Ice Archive

Almost all lake ice survey programmes in North America (in contrast for example, to Fin-
land, see Kuusisto 1984) are based on observations of only snow depth and total ice
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thickness at a single site. As white ice is an important component of lake cover,
especially in snowier regions, one which is, for example, a serious complication in ice
thickness prediction (see Lepperanta 1983, Michel 1978), longterm records which
differentiate it from black ice are very valuable. Also, as observations at a single site
on a lake may be quite atypical of the lake as a whole (see Adams 1984b, Adams and

Roulet 1984),simultaneous measurements at other locations on the lake provide a useful
perspective on the single site ice survey data.

In the case of Knob Lake, a longterm record of all major snow and ice components is
available from three distinct sites (Fig. 1) which have not changed greatly over the
years. This record is enhanced by the parallel record from the nearby Maryjo Lake and by
the great deal of data obtained over many years, from other lakes in the region on both
the Quebec and Labrador sides of the border. The value of the record is further increased
by the fact that the official Atmospheric Environment Service Weather Station for
Schefferville is located beside Knob Lake.

The Ice Climatology and Applications Division, Ice Centre, Environment Canada (365 Laurier
Avenue West, Journal Tower South, 3rd Floor, Ottawa, Ontario KlA -OH3), through Philip W.
Cote, agreed to create a special 'historical' archive of the Knob Lake and Maryjo data.
This archive consists of the files listed in Table 1. These are available in the same way
that routine Environment Canada ice survey records are available.

TABLE 1

Files in the Knob Lake Ice Archive

ITKL1I ¢ IC : 21 Knob Lake (west) ITKL5 : IC : 21 Maryjo Lake (centre)
ITKL2 : IC : 21 Knob Lake (centre) ITKL7 : IC : 21 Knob Lake (mean of three sites)
ITKL3 : IC : 21 Knob Lake (east) ITKL8 : IC : 21 Maryjo Lake (mean of three sites)

The designations West, Centre, etc. refer. to the official
measuring sites not strictly, to position on the lake.

A sample of the output of one of these files forms Table 2.

Table 3 is a summary of particular aspects of the Knob Lake record and Figs. 2-6, with
their captions, give an indication of the richness of the record.

We are most grateful to staff members of the McGill Subarctic Research Station over the
years. We also acknowledge the creative support of Philip W. Cote of the Ice Climatology
and Applications Division, Environment Canada. This work was supported by NSERCC, DIAND,
Trent University and McGill University.
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Figure 1

The official ice survey sites on Knob

Lake ice survey in 1965. "The base line is
perpendicular to railroad track near
large rock passing through tip of Guest
House Point. West 116°, 210.3m; Centre
1399, 283.5m; East 153°, 429.8m." 1In
fact, the locations vary somewhat during
the period of the record.

Figure 2

Knob Lake, 1974-75,

the winter with maxi-
mum total ice thickness.
Note major white ice
event, associated with
......... record (143.5) snowfall,
in an unusually cold,
-10.1°C, April

(monthly snow receipts
are compared with long-
term means).
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Figure 3

Knob Lake, 1955-56,
the winter with mini-
mum total ice, snow-
fall was above
average in December
and January. The
October-January
period was 4.4°C

above normal, then
there was little
white ice formation
after January.
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Figure &4

Knob Lake, 1980-81, the
winter with maximum
white ice. Note above
average snowfall every
month. October-December
was cold, January-June
was warm.

Figure 5

Knob Lake, 1975-76,
the winter with
minimum white ice.
Generally average
snowfall, November -
April was 2.20C
below normal.

Figure 6

1956-57, the winter
with maximum black ice.
Note below average
snowfall in most
months. Farly winter
(November-January) was
5.1°C below normal
including the coldest
January (-30.1°C) on
record.






