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Résumé de l'article

Une marmite de 1,93 m de profondeur et d'un diamétre maximal de 1,3 m est
située prés du sommet d'une créte allongée qui forme un des bras d'un
anticlinal érodé dans le paragneiss du socle précambrien, dans le sud de
1'Ontario. Sa situation en terrain élevé dans une région de plus de 100 m de
relief dans la roche en place montre que sa formation ne s'est pas faite par un
courant subaérien moderne ou par des cours d'eau qui auraient pu provenir
d'un glacier du Pléistoceéne supérieur en retrait. La topographie du sub-stratum
régional déterminée a partir des cartes topographiques et d'un lever
acoustique du soubassement des lacs avoisinants présente un modéle d'érosion
sous-glaciaire a grande échelle comme celui d'autres sites de la région. La
marmite a été formée par un courant sousglaciaire dont I'écoulement était
concentré le long du flanc de l'anticlinal. Pendant que 1'eau s'écoulait autour
d'une bosse rocheuse, un vortex s'est formé au droit d'une fracture a la surface
rocheuse et a provoqué 'érosion qui devait engendrer la marmite. La
configuration des lieux a fait en sorte que les écoulements subséquents
suivaient le méme chemin. La présence de cette marmite constitue une autre
preuve de l'importance des eaux sous-glaciaires comme agents d'érosion et de
fagonnement du relief sous 1'Inlandsis laurentidien.
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Note

THE DEVIL LAKE POTHOLE (ONTARIO): EVIDENCE OF
SUBGLACIAL FLUVIAL PROCESSES

Robert GILBERT*, Queen’s University, Department of Geography, Kingston, Ontario K7L 3N6.

ABSTRACT A pothole 1.93 m deep and 1.3 m maximum diameter is
located near the crestof aridge thatforms one arm of an eroded anticline
in para-gneiss of the Precambrian Shield in southeastern Ontario. It's
position on high ground in a region of more than 100 m relief on the bed-
rock precludes its formation by modern subaerial stream flow or by
streams that could have come from the retreating late Pleistocene gla-
cier. The regional bedrock topography determined from topographic
maps and a subbottom acoustic survey of nearby lakes exhibits a pat-
tern of large-scale subglacial fluvial erosion reported for other sites in
the region. The pothole formed in subglacial flow where discharge was
concentrated along the limb of the anticline. As flow streamed around
asmall rock knob, a vortex was established at a fracture in the rock sur-
face and initiated the erosion of the pothole. This configuration insured
that subsequent flows were similarly focused. The occurrence of this
pothole is further evidence of the importance of subglacial water as an
agent of erosion and the shaping of landscape beneath the Laurentide
Ice Sheet.

INTRODUCTION

Evidence mounts that fast-flowing water beneath the Lau-
rentide Ice Sheet significantly shaped landscape by eroding
bedrock and creating landforms and landscapes on scales
from millimetres to hundreds of kilometres. In the Great
Lakes region these features have been documented by, for
example, Shaw (1988), Sharpe and Shaw (1989), Gilbert
(1990), Shaw and Gilbert (1990), Kor et al. (1991), Gilbert
and Shaw (1992, 1994), Brennand and Shaw (1994), Pair
(1997), Barnett et al. (1998), and Kor and Cowell (1998).
This paper describes a large pothole on a ridge crest in
southeastern Ontario in the context of the regional topogra-
phy, and proposes its origin by subglacial fluvial processes.

SETTING AND METHODS

The pothole is located 173 m a.s.l. (x 0.5 m determined
by altimetry) south of Devil Lake (Figs. 1 and 2) on the north-
ern border of Frontenac Provincial Park. The ridge on which
it occurs is the eroded remnant of the northern arm of a
prominent northeasterly trending anticline (Fig. 1) in the
Frontenac Axis of Precambrian Grenville Supergroup
metasedimentary rocks, consisting mainly of para-gneiss
and related rocks (Kingston et al., 1985). The bedrock

RESUME Lamarmite de Devil Lake (Ontario) : une forme témoignant
d’un processus fluviatile sous-glaciaire. Une marmite de 1,93 m de pro-
fondeur et d’'un diamétre maximal de 1,3 m est située pres du sommet
d’'une créte allongée qui forme un des bras d’un anticlinal érodé dans
le paragneiss du socle précambrien, dans le sud de I'Ontario. Sa situa-
tion en terrain élevé dans une région de plus de 100 m de relief dans
laroche en place montre que sa formation ne s’est pas faite par un cou-
rant subaérien moderne ou par des cours d’eau qui auraient pu provenir
d’un glacier du Pléistocene supérieur en retrait. La topographie du sub-
stratum régional déterminée a partir des cartes topographiques et d’'un
lever acoustique du soubassement des lacs avoisinants présente un
modele d'érosion sous-glaciaire a grande échelle comme celui d’autres
sites de larégion. La marmite a été formée par un courant sousglaciaire
dontl'écoulement était concentré le long du flanc de I'anticlinal. Pendant
que I'eau s’écoulait autour d’'une bosse rocheuse, un vortex s’est formé
au droit d’'une fracture a la surface rocheuse et a provoqué I'érosion qui
devait engendrer la marmite. La configuration des lieux a fait en sorte
que les écoulements subséquents suivaient le méme chemin. La pré-
sence de cette marmite constitue une autre preuve de I'importance des
eaux sous-glaciaires comme agents d’érosion et de fagonnement du
relief sous I'Inlandsis laurentidien.

through most of the region is discontinuously covered by a
veneer of till less than 1 m thick except in small depressions
where up to several metres may be found (Kettles et al.,
1992). In small lakes, bogs and poorly drained areas (dark
shading on Fig. 2) about 1-5 m of Holocene organic muck
have accumulated. Except in these areas, the topography
determined from the National Topographic Survey 1:50 000
map 31 C/9 (Fig. 2) approximates the bedrock surface on
land.

In order to assess the regional bedrock topography
beneath the large lakes, subbottom acoustic surveys were
conducted on Devil Lake with a 3.5 kHz subbottom profiling
system and on Big Clear Lake with a 50 kHz echo sounder.
Positions were determined by GPS transcribed to the ana-
logue record at 1 minute intervals. Penetration to the surface
interpreted as bedrock was obtained almost everywhere
beneath the lake floors (Fig. 3). The surface shown in Figure
2 was contoured by hand from depths determined on
transects 50-100 m apart. The velocity of sound in the sedi-
ment (a and b in Fig. 3) was assumed to be as in water
(1460 m/s).

The topography in the immediate vicinity of the pothole
was determined with a surveying level and chain (Fig. 4) and
the surface features at the pothole were sketched (Fig. 5).
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FIGURE 1. Regional map
showing the location of the Devil
Lake pothole (large arrow), syncline
(converging arrows) and anticlines
(diverging arrows) in the vicinity of
the pothole, glacial striations (U-
shaped arrow heads: Kettles et al.,
1992) and the southern boundary
(dashed line) between Precambrian
and Palaeozoic rocks (Kingston et
al., 1985). The northern boundary is
along the north shore of Upper
Rideau Lake. Lakes are lightly
shaded; elevations above 170 m
(about that of the pothole) and
190 m a.s.l. are shown with mid and
dark shading, respectively. BCL is
Big Clear Lake. The box outlines
Figure 2. The lakes and topography
are drawn from National Topogra-
phic Survey map 31 C/9 (edition 6).

Carte de la région montrant la
localisation de la marmite de Devil
Lake (grosse fléche), le synclinal
(fleches convergentes) et les
anticlinaux (fleches divergentes)
dans les environs de la marmite, les
stries glaciaires (u traversé d’'un
trait) ; Kettles et al., 1992) et la
limite sud (traits discontinus) entre
les roches précambriennes et
paléozoiques (Kingston et al.,
1985). Lalimite nord se situe le long
de la rive nord du Upper Rideau
Lake. Les lacs sonten gris péle ; les
altitudes au-dessus de 170 m (a

peu pres celle de la marmite) et de
190 m sont identifiés par des
plages en gris moyen et foncé, res-
pectivement. Les lettres BCL
représentent le Big Clear Lake. Le
rectangle dessiné autour de la
grosse fléche correspond a la
figure 2. Les lacs et la topographie
sonttirés de la carte topographique
nationale 31 C/9 (6° éd.)

The shape in plan of the pothole was mapped with a small
plane table placed in the pothole at the elevations below the
rim indicated in Figure 6. Vertical spacing of measured sec-
tions was determined by the configuration of the legs
beneath the plane table in the confined space of the pothole.
A plumb line was used to centre the table over the deepest
point in the pothole, 1.93 m below the north rim and radials
were measured at 6° increments from the centre. Thus, each
section in Figure 6 is correctly placed in relation to those
above and below.

RESULTS AND DISCUSSION

Most remarkable is the location of the pothole on the
crest of a ridge. Many potholes are described in the literature
but most are along past or present river courses or coasts
(e.g. McKellar, 1890) where their origin is easily related to
recognizable patterns in the flow in streams or waves. So-
called “glacial potholes” on upland surfaces, of which many

have been reported (e.g. Upham, 1900) were early-on
ascribed to the near vertical movement of supraglacial and
englacial water to the bed of the glacier (Elston, 1917;
Osborn, 1900). This idea was questioned more than a half
century ago (Alexander, 1932; Doll, 1937), and erosion by
subglacial meltwater has been invoked for glacial potholes in
Scandinavia (Ericsson et al., 1982) and eastern Canada
(Sharpe and Shaw, 1989; Kor et al., 1991; Shaw, 1996).

REGIONAL EROSIONAL PATTERNS

The location of the Devil Lake pothole on a ridge crest
precludes its formation by stream flow. This paper attempts
to show that it was created by subglacial fluvial processes as
part of a regional pattern of erosion typical of the subglacial
fluvial environment described elsewhere.

Although the landscape of southeastern Ontario is sub-
dued, local elements of relief are important in understanding
glacial processes and the origin of landforms (Gilbert, 1990;
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