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LEGEND

PHANEROZOIC 
CENOZOIC
QUATERNARY 

RECENT

Man-made deposits: mine waste, tailings, land fill, 
municipal waste, reclamation fill.

Organic deposits: peat bog, swamp, marsh

Modern alluvium: clay, silt, sand, gravel

Older alluvium: sand, gravelly sand, gravel (contained 
in terrace remnants and abandoned fluvial channels)

Eolian deposits: fine- to medium-grained sand

RECENT OR PLEISTOCENE (LATE WISCONSINAN)

Till (Cochrane Till): clay matrix; well developed colum 
nar joints at top, becoming massive at base

Glaciolacustrine beach and bar deposits (Bar- 
low-Ojibway Formation): gravelly sand, gravel

Glaciolacustrine shallow-water deposits (Bar-
Iow-O)ibway Formation):
7a fine to coarse sand
7b fine to coarse sand modified by wind action

Glaciolacustrine deep-water deposits (Bar 
low-O)ibway Formation): massive to laminaled or 
varved silt, clay

GlacioHuvtal outwash, channel fill and deltaic depos 
its: sand, gravelly sand, gravel

Ice-contact stratified drift: minor clay. silt. sand, grav 
elly sand, gravel, silty sand till (occurs in eskers. 
kames, crevasse fillings, and moraines)

PLEISTOCENE (LATE WISCONSINAN)

48-15

MARGINAL NOTES

INTRODUCTION
Surficial geology mapping of the Dana Lake area was carried out in 
1980. The authors were ably assisted by D. M Dawson and E. G Lorek. 
Air photo analysis was followed by ground checks, and detailed strati 
graphic information was obtained by examining natural and man-made 
exposures along rivers, lakes, and road excavations. Additional subsur 
face information was gained by use of soil probes, hand augers, and 
test pits.

BEDROCK GEOLOGY
Bedrock geology of the Dana Lake area is described in reports and 
maps by Harding and Berry (1942), Ferguson (1957), Wolfe (1970), 
Milne (1972), Pyke (1975), Pyke et at. (1973, 1979), and Goodwin 
( 1 979) The eastern half of the map-area is underlain by Early Precam 
brian (Archean) intermediate to mafic metavolcanics. fel&c melavolcan- 
ics, and metasediment which belong to the Abitibi metavolcanic- 
metasedimentary Belt. A large, metamorphosed Early Precambrian 
mafic intrusion, roughly circular in outline, dominates the north-central 
part of the map-area. The remainder of the map-area is underlain by 
Early Precambrian felsic intrusive rocks. Numerous north-lrending, Late 
Precambrian diabase dikes cut all other rock types. Two copper and 
zinc producers. Canadian Jamieson Mines Limited and Genex Mines 
Limited, were located in Godfrey Township from 1966 to 1971.

PHYSIOGRAPHY
The Dana Lake map-area lies north o) the Hudson Bay-St. Lawrence 
River drainage divide and forms part of the Northern Clay Belt (Hughes 
1959). Elevations in this area range from 290 m in the northwestern 
corner, to 412 m. east ot Warren Lake in Keefer Township. However, 
most ol the terrain elevation is approximately 320 m Generally, the high 
relief ground is confined lo the southwest-central portion of the map- 
area and is characterized by numerous rock knobs and glaciofluvial l 
ice-contact deposits. Planar terrain is found in the lowlands located 
along the eastern and western borders of the map-area and is typically 
covered by glaciolacustrine deposits-

Major water courses include the Tatachikapika, kamiskotia, and Nat 
Rivers, all of which flow to the north or northeast The largest lakes are 
Bromley Lake, located in the northwestern corner of the map-area, 
Opishing, Slar, and Dana Lakes in the central portion, and Kenogamiesi 
Lake situated on the southeastern perimeter of the map-area

PLEISTOCENE HISTORY
Previous investigations of Quaternary and Recent deposits which are 
of significance to the Dana Lake area were conducted by Hughes ( 1 956, 
1959. I960a. I960b 1961. 1965), Boissonneau (1965, 1966). Prest 
(1970). Skinner (1973), Brereton and El&on (1979). Lee (1979). Vincent

and Hardy (1979), and Tucker and Sharpe (1980).

The last glaciation lo affect the map-area occurred during the Wiscon 
sinan stage. Morphologic indicators such as stoss and lee features, 
roches moutonnees, and fluted terrain, along with striae measurements 
and till clast orientations, indicate that the final ice movement was in 
a generally south-southwesterly direction (185 0 ). Towards the eastern 
perimeter of the map-area striae attain a slight south-southeasterly 
(175") orientaion. This divergence is considered to be a function of local 
ice deflected around the higher central uplands The melting of the ice 
and the retreat of the ice front to the north began about 10 000 years 
ago (Prest 1970) This was followed by the growth of glacial Lake 
Barlow-Ojibway. Streams emptying into the lake at the ice margin 
deposited sand and gravel in the form of eskers and ice-contact deltas. 
Silt and clay carried by glacial meltwater were deposited on the lake 
bottom as annual layers or varves. Hughes (1959) counted 2074 varves 
in the Barlow-Ojibway Formation which suggests that the lake drained 
about 7900 years ago A local pause in deglaciation is recorded by the 
presence of ice-stagnation material around the Parliament Lake basin 
in Carscallen Township. Well incised meltwater channels, boulder pave 
ments, and concentrations of glaciofluvial material located in Denton 
Township are considered to b* approximately correlative with the Par 
liament Lake deposits. They indicate that during the initial retreal ot the 
Laurent id* Ice Sheet, all ground above 315 m was exposed, and that 
it was subsequent to this that Lake Barlow-Ojibway rose to higher levels. 
Concurrent with fluctuating lake levels, wave-sorted sand and peoble 
gravel was concentrated along the flanks of eskers as well as around 
prominent bedrock knobs. Much of the shallow-water sand found on 
the southeastern sides of the eskers was subsequently reworked into 
northwest oriented parabolic dunes during early postglacial time.

SURFICIAL DEPOSITS
Till
The largest tract of uninterrupted till cover occurs in a northeast oriented 
zone stretching through Sewell, Keefer, Cascallen, and Bristol Town 
ships Other sites are highly localized and often occur on the distal end 
of stoss and lee hills or as isolated hummocks surrounded by glacio 
fluvial l ice contact deposits. The till has a silty sand matrix and is 
generally greyish brown (2.5Y 5/2, Munsell Soil Colour Chart) in colour. 
On average, clast lithologies are 30 "^ felsic to intermediate intrusive 
rock.24% mafic to ultramafic intrusive rock, 1 0Xo metasediment^, 16 0A 
felsic to intermediate metavolcanics, 26 *Xi mafic to ultramafic metavol 
canics. 3 S Paleozoiiimestone and dolostone, and less than 1 *K* each 
of Paleozoic sandstone and chert. Only one till unit was identified in the 
area; it is referred to as the Matheson Formation by Hughes (1959) or 
the Adam Till by Skinner-* 1973) There are no outcrops of the clay-rich 
Cochrane Till in the Dana Lake map-area, however, good exposures 
are visible along the Mattagami River 4 km north-northeast of Highway 
576.

Ice Contact Stratified Drift
ice-contact deposits are most readily apparent in five, south-trending 
esker complexes. These are located along Nat River, Frey Lake, Dana 
Lake, Parliament Lake, and Little Waterhen Creek. In the first and last 
cases, the eskers are only poorly preserved (mantled by lake deposits) 
as beaded remnants Kame moraines, recessional moraines, and cre 
vasse fillings have also been mapped as ice-contact deposits. The 
greatest concentration occurs near Parliament and Carlton Lakes (see 
section on Pleistocene History). Smaller crevasse fillings are associated 
with eskers in Sewell, Frey, and Bristol Townships.

Glacioflttvial Deposits
Glaciotluvial materials include outwash, channel fill, and deltaic depos 
its. They are associated with ice-contact stratified drift and are most 
often found spreading laterally away from esker cores. Isolated deposits 
are situated in Enid, McKeown, and Thorneloe Townships Textures and 
depositional structures tend to be less chaotic than those found in 
ice-contact materials. Generally, the sand and gravel dips m a south 
easterly or southwesterly direction. Thicknesses are highly variable, but 
a typical borrow pit would reveal at least 4 m of material.

Glaciolacustrine Deep-water Deposits
Glaciolacustrine deep-water silts and clays are very limited m occur 
rence and are found only in areas with elevation less than 298 m. No 
good exposures were examined in the field, but probes deeper than 
1 m located deposits along Nat River and Bromley Lake m the west, 
near Kamiskotia River and Robb Creek in the north, and along Highway 
576 in the east. Varved clay couplets are variable in thickness, but 
generally less than 1^5 cm in the upper metre. Colours range from an 
oxidized yellowish brewn (10YR 5/6} to grey (2.5YN 5). In the northeast 
ern corner of the map-area, the uppermost varves take on a yellowish 
red hue. This is considered a function of their proximity to the Cochrane 
readvance.

Glaciolacustrine Shallow-water Deposits
Large tracts of shallow-water sands occur near the flanks of the eskers 
and over the lowland on the eastern border of the map sheet, specifically 
in Godfrey, Bristol, Thorneloe, and McKeown Townships. Most of the 
deposits are pale brown (10YR 6/3) to brownish yellow (10YR 6/6), 
fine- to medium-grained sand. The sands are derived from several 
sources, and hence, are not consistent in texture. The boundaries 
between shallow-water deposits and other units such as glaciofluvial 
material, are somewhat arbitrarily placed since in many instances the 
sediments overlap.

Glaciolacuririnc Beach and Bar Deposits
Beach and bar sands and fine gravels are found throughout the area, 
but mainly near the eskers and around prominent bedrock knobs.

Concentrations are also found atop the previously mentioned northeast 
oriented belt ol till. In section, beach deposits appear as well sorted, 
subhorizontal. cross-bedded sands or gravels They are generally thin, 
less than 2 m, and discontinuous. Four, well developed sets of beach 
materials indicating stabilization of Barlow-Ojibway water planes occur 
at elevations of approximately 295, 315, 328 and 354 m. Of these the 
328 m set is the most prominent and considered to be related to the 
Lake Barlow-Temiscaming Phase of Vincent and Hardy (1979) Water 
rose to at least 354 m then fell rapidly to 295 m. It is not clear whether 
the set at 315 m relates to initial deglaciation or falling water levels. None 
of the beach levels have been accurately dated.

Older Alluvium
Older alluvium is confined to meltwater channels that existed during 
deglaciation, abandoned fluvial channels associated with the drainage 
ot Lake Barlow-Ojibway, and meander scars situated near existing 
water courses, but well above the modern floodplain. The texture of 
these deposits is generally coarser than modern alluvium partly due to 
a higher velocity of water in a "proglacial" environment. Good examples 
are found within the Gordon Creek meltwater channel in Denton Town 
ship and along the Tatachikapika River An abandoned fluvial channel 
containing older alluvium is located in Turnbull Township between 
Lemon Hill and the modern Robb Creek.

Eolian Deposits
Some of Ihe best formed and most accessible examples of wind blown 
deposits are found along the eastern end of Highway 101 and along 
Highway 144. They were generated by the reworking of underlying 
glaciolacustrine shallow-water sand The orientation of the fine- to 
medium-grained sand dunes indicates that during the early postglacial, 
prevailing winds were from the northwest.
Interdune areas are traditionally considered to be zones of active defla 
tion, although some sedimentation does take place. It is tor this reason 
that much of the terrain surrounding the dunes has been classified as 
shallow-water deposits modified by wind action, but with some depth 
of material, less than the top metre or so, having been transported and 
redeposited by wind action.

Modern Alluvium and Organic Deposits
Modern alluvium has been used to classify all deposits of existing rivers 
and streams, and includes the sediments laid down m river beds and 
on floodplains This alluvium is generally silty to sandy in nature except 
along the Tatachikapika River where it is locally more coarse grained, 
having been derived from ice-contact deposits or till.

Because the area is so poorly drained, organics are a significant deposit 
in terms ol areal extent The largest single deposits occur in Frey and 
Sewell Townships According to Hughes (1959), organic deposits con 
sist of partly humified, impure Sphagnum peat with interspersed wood.

It is locally underlain by a thin layer of gyttja or marl, or both

Man-made Deposits
There is no specific origin lor materials included in this category Along 
the southwestern shore of Jowsey Lake, Keefer Township, the material 
is a coarse-grained landfill while south of Aconda Lake in Godfrey 
Township, the unit contains silty fine sand mine waste.

ECONOMIC GEOLOGY AND AGGREGATE 
POTENTIAL
Sand and gravel deposits are predominantly found in the previously 
mentioned esker ridges and their associated glaciofluvial deposits The 
largest reserves are contained in the Frey Lake and Dana Lake eskers. 
however, except for local forestry access road construction and mainte 
nance, no commercial extraction is taking place.
The future demand for coarse-grained aggregate should easily be rnel 
by extended use of these two eskers, but since Dana, Star, and Keefer 
Lakes are heavily utilized recreational areas, economic activity should 
be confined to the more northerly portions of this particular deposit.
Minor concentrations of well-sorted pebble gravel occur in beach and 
bar deposits. Although they are of limited extent and depth, their 
proximity to appropriate construction sites would make them suitable 
for short term extraction.
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SYMBOLS

Geological 
boundary, observed 
or interpreted

Small bedrock 
outcrops

Glacial striation, 
direction of ice 
movement 
Indicated

Stoss-and-lee form

Glacial fluting

Trend of moraine 
crest

Esker, direction of 
flow known

Crevasse filling 

Ice contact slope

Kame

Kettle hole

Meltwater channel, 
direction of flow 
indicated

Glaciolacustrine
wash limit or
abandoned
shoreline

Beach ridge or 
shallow-water bar

Fluvial terrace

Sand dune; outline 
ol dune, crest only

Landslide scar

Sand or gravel pit

Till (Adam Till): silty, sand matrix with cobbles and 
boulders

Bedrock-drift complex: undifferentiated bedrock with
extensive, but discontinuous drift cover
2a undifferentiated till over bedrock
2b ice-con l ac l stratified drift or glaciofluvial depos 

its over bedrock
2c glaciolacustrine deep-water deposits over bed 

rock
2d glaciolacustrine shallow-waler deposits over 

bedrock (may include minor concentrations of 
eolian deposits)

UNCONFORMITY

EARLY TO MIDDLE PRECAMBRIAN

B#drock: unditferentiated wacke, argillite, conglom 
erate, granitic intrusive rocks, telsic, intermediate, 
mat*c. and ultramafic volcanics, and diabase. Minor 
drift cover.

NOTES

* Not present in this map-area.

Map units are generally greater tnan one metre in thickness

Till units located b*low 328 m are slightly modified by glaciolacustrine processes 
and may include antas of thin, discontinuous deposits of shallow-water sedi 
ments.

SOURCES OF INFORMATION

Basemap and topography from Map 42A/5 of the National Topogra 
phic Series. '

Aerial photography; Ontario Ministry of Natural Resources, Toronto, 
and Canada Department of Energy, Mines and Resources, Ottawa, 
Ontario.

Additional information from the assessment files of the Resident Geolo 
gist's office, Timmins, Onlano. and water well records from the 
Hydrological Data Branch, Ontario Ministry of the Environment,

Contour interval: 50 fatt.

Magnetic declination approximately 8 0 19'W m 1980.

Metric Conversion Factor: 1 foot = 0.3043 m
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