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ALLUVIAL DEPOSITS: gravelly sand, sand, silt, organic detritus: 1-3 m thick, 
deposited on floodplains by existing streams

ORGANIC DEPOSITS: peat, muck: 1-2 m thick: deposited in poorly drained 
depressions where lack of aeration prevents decomposition of organic matter
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silt and clay: 7-75 m thick: deposited by glacial meltwater
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to very fine sand, silt and minor clay as thin interbeds: 1-75 m thick: sheet sands in 
topographic lows, commonly reworked into dunes; deposited in glacial lakes by 
sediment'laden meltwater turbidity currents derived from the ice margin

Outwash: sand and gravelly sand; 1-10 m thick; generally planar surface; deposited 
by meltwater beyond the ice margin in the the beds of braided streams and in 
shallow, restricted portions of glacial lakes

Ice contact glaciofluvial sediments: sand and gravel; 1-30 m thick; occurs in belts 
with single or multiple esker ridges, kames, and kettle holes; deposited by melt 
water in contact with glacial ice

GLACIAL DEPOSITS' gravelly, sandy to silty matrix-supported diamictons, 1-60 m 
thick; dominantly massive tills deposited beneath sliding glacial ice

Thick till: gravelly clayey silt to gravelly sandy silt diamicton containing abundant 
Paleozoic carbonate and Proterozoic metasediments derived from the Hudson Bay 
Lowland, grades laterally to sandier more locally derived til! within unit 2; 1-60 m 
thick; forms elongate drumltns and flutes; deposited beneath and by sliding glacial 
ice, includes scattered graded supraglacial sediment flow diamictons at surface

Thin till and other discontinuous drift (bedrock-drift complex): gravelly silty sand 
diamicton consisting of locally derived debris except in [he northeastern portion o! 
the map area where thin exotic till occurs, thin sand and gravel in areas adjacent to 
glaciofluvial and glaciolacustrine deposits; < 1 m thick; 15 to 75^ bedrock outcrop; 
largely locally derived sandy till deposited beneath and by sliding glacial ice as wet! 
as colluvium
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DESCRIPTIVE NOTES

The Beardmore-Geraldton area is one of several areas in which geological surveys designed to stimulate 
further growth in Ontario's mining industry were initiated as part of the Canada-Ontario Mineral Development 
Agreement (1985-1990). A program of glacial geological research was carried out in trfs area, 35 a joint 
effort of the Geological Survey of Canada and the Ontario Geological Survey, tn fadli:ete the use of till 
samDling in mineral expcration (e.g., Coker and Dlabio, 1989), and to obtain information required 'or 
engineering and environmental management. The research program was meant to determine the distri 
bution, stratigraphy, sedimentology, composition, and sOL-rce of glacial sediments in the area,

The Precambrian geology and goid mineralization of the Beardmore-Geraldton area have been described 
by Mason and McConnell [1983) and Mason and White (1986). The Wabigoon Subprovince of the Canadian 
Shield is subdiviced in the study area into two greenstone belts; 1) trie Onaman-Tashota Belt in the northwest 
and 2) the Beardmore-Geraldton Belt, which parallels and flanks Highway 11. The Onaman-Tashota Belt 
consists predominantly of intermediate to felsic volcanic rocks intruded by felsic plutonic bodies. The 
Beardmore-Geraldton Belt is a predominantly metasedimentary sequence intercalated with mafic to inter 
mediate metavolcanic rocks. Between the greenstone belts and the Paleozoic carbonate rocks of the 
Hudson Bay Lowland 1QG km to the northeast are granitic rocks. To the south lies the Quetico Subprovhce, 
dominated by m eta sedimentary rocks in this area. Late Precambrian diaoase dykes and, in the western 
portion of the study area, arge tabular sil'S intrude the older rocks. Nineteen past-producing mines in the 
area yielded ever four million ounces of gold and 300 000 ounces o* silver (Mason and White, 1986). 
Copper, nickel, zinc, lead, molybdenum, and tungsten mineralization, as well as iron ore, are also present 
(Pye et al., 1966}.

Field data were obtained from excavations, existing exposures, and drilling. Additional information was 
obtained from previous research (Zoltai, 1955, 1967; Sado, 1975; Gartner, 1980a, b; Mollard and Mollard, 
1981). Surficial geology was interpreted using aerial photography at a scale of 1:15 840. Results were first 
published at a scale of 1: 5G 000 (Kristjansson et al., 1988; 1989; 1990). Drift provenance was assessed 
using 10-15 kg till sample? collected at surface and from driliho:es.

Bedrock is in general well exposed and displays glacially streamlined forms. These features paral e the 
youngest set of striations, a radiating pattern rang'ng from about 250" at Beardmore, 2300 at Gera dton, 
to 210C at Longlac, Rare occurrences of preserved older striations indicate a former ice flow di'ection of 
2100 at Beardmore ard I900 at Geraldton. VeiLette (1986) has reviewed evidence for an older west- 
southwestward ice flow which also may have influenced the Beardmore-Geraldton area.

Till is the most common surficial sediment in the area. The most distinctive feature of much of this till 
is its calcareous matrix below the 0,5 m thick A and B soil horizons and ths abundance, particularly in 
areas of thick till, of grave -sized clasts of Paleozoic carbonate and Proterozoic metasediments derived from 
the Hudson Bay Lowland 100 km to the northeast (Partisan, 1985; Heath, 1988: Fig. 1-5), The presence 
of this far-travelled material and the ,ack, ir many cases, of much dilution by more locaily derived debris 
are attributed to: 1) a zone of vigorous ice flow or ice stream emanating from Paleozoic terrane, 21 the high 
susceptibility :o erosion of Paleozoic carbonate rocks, 3) the low erodibility of Archean granites occurring 
between the greenstone belt and Paleozoic terrane, and 4) the short distance over which glac-ai ice flowed 
over greenstones prior to the deposition of till in the study area. The composition of exotic till grades to 
that of nore locally derived thin till which occurs at the surface in the area around and northeast of 
Beardmore and in the subsurface in areas of [hick till. Locally derived till contains abundant angular, 
foliated Archean metasedimentary and metavolcanic rock fragments. The fiLted surface of these deposits, 
their massive and compact structure, ard the presence nf faceted and striated clasts as well as boulder 
pavements indicate that these deposits are tills depos'ted by actively sliding ice (Kristjansson and Thor 
leifson, 1987; Hicock, 1988). Graded sediment flow dianrctons derived from the ice surface overlie till in 
places.

Glacial meltwater deposited eskers, kames, and outwash as belts of sand and gravel crossing the area. 
Subaqueous outwash was deposited by continuously flowing, sediment-laden turbidity currents or under 
flows derived from the ice. These currents were driven by their density to the deeper parts of the shallow, 
short-lived proglacial lakes which covered cart of the area. Whereas higher ground m the southern and 
north-central parts of the map area was not inundated, lower areas between Jel icoe and Lake Nipigon, as 
well as the Geraldton and Longlac areas, were inundated. The upper limit o* inundation, which rises to the 
northeast due to postglacial isostatic rebound, varies frorr 320 m 0050') at Beardmore to 350 m (1150') 
at Longlac. Most of the area within these limits consisted of islands, so sediments tnf uenced by inundation 
are limited to topographic lows. Currents in these shallow, restricted glacial .a*es were probably responsible 
for the lack of varved silt and clay, considered typical of glaciolacustrine environments elsewhere.

Postglacial sedimentation is limited to eolian reworking of subaqueous outwash sand, deposition of 
alluvium or the floodplains of rivers, and accumulation of peat in poorly drained depressions.

Efforts to use soil sampling and overburden drilling in mineral exoloration nust take into account the 
severa- environments of glacial sedimentation, variable distances and directions of glacial transport, and 
the effects of postglacial weathering. Locally derived till, an ideal sampling medium 'or geochemistry or 
mineral tracing (Closs and Sado, 1981; Dilabio, 1982; Thorleifson and Kristjansson, 1987; 1988), may be 
sampied al the surface in areas of thin til This material is oxidized to a depth of typically 3 or 4 m. but 
as much as 7 TI, m wel drained sites, so sulphides have been destroyed and their metals redistributed, 
possibly into the fine-grained fraction of the oxidized till (Shilts, 1984). l he geochemical characteristics ot 
surface samples therefore differ from unweathered sulphide-bearing till which can be obtained by drilling 
in areas of thick till, Calcareous, Paleozoic carbonate-bearing till should be examined fora ocal component, 
most readily recognized on the basis of angular, foliated netasedimentary and metavolcanic clasts in the 
pebble fraction, before analysis. Glaciofluvial sediments have a generaJy longer and more complex transport 
history than till, so this material is less desirable as a prospecting medium.

The most favourable aggregate sources are located in ice contact glaciofluvial sediments (Unit 4). Thin 
sand and gravel deposits will be found in areas of outwash (Unit 5).
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Rgure 1. The pebble fraction of a Geraldton area till sample consists of Paleozoic carbonate rocks (left), metasedimentary 
and metavolcanic rocks dominated by rounded, unfoliated black greywacke (right), and granitic rocks (centre). The 
matrix of this till consists largely of calcareous silt. It would seem reasonable to suspect that the carbonate is derived 
from a nearby Paleozoic outlier and that all of the metasedimentary and metavolcanic material represents locally derived 
greenstone belt oebris, but most of this material is actually derived from the hudson Bay Lowland, more than 100 
km to the northeast. Locally derived greenstone belt Oebris, such as angular, foliated metasedimentary and metavolcanic 
clasts, is a minor component of calcareous tills near Geraldton, but is dominant in till near Beardmore

Figure 2, Paleozoic carbonate In the pebble fraction (5.6-16 mm) of surface till samples diminishes gradually from Hudson 
Bay Lowland Paleozoic terrane to Geraldton, rance long distance glacial transport, rather than erosion of a nearby Paleozoic 
outlier, was responsible for carbonate in Beardmore-Geraldton area tills. The pebble fraction of till overlying the carbonate 
source in the Hudson Bay Lowland contains only about 60^ carbonate due to the presence oi melasedimentary snri granitic 
erratics. Samples from the thin till of the Beardmore area are dominated by locally derived rnetasedimenlary and metavolcanic 
rocks
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Figure 3. The pebble litnology ot surface till samples shows consistent percentages for metasedimentary and meta 
volcanic rocks from the Hudson Bay Lowland to Geraldton, so these rocks therefore are an exotic assemblage. The 
dominant lithology in this debris is unfohated black greywacke as well as rare occurrences of distinctive rock types 
such as granular iron formation and banded siliceous carbonate, all of which have been reported in the Sutton Ridge 
(Bostock 1971) as well as in the Belcher Islands area. The content of metasedimentary and metavolcanic rocks in exotic 
Hudson Bay Lowland debris is consistently about Two-thirds of the Paleozoic carbonate content. Percentages for 
metasedimentary and metavolcanic rocks that exceed this proportion, such as in the Beardmore area, therefore indicate 
debris derived from local greenstone belt sources
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Figure 4. The outcrop pattern of till sufficiently thick to mask bedrock topography (green), as mapped by Sado and 
Carswell (1987). indicates that the Geraldton area, along with Pickle Lake, Hemlo, and Chapleau, are areas where plumes 
of Paleozoic carbonate-rich debris have been transported southwestward onto the shield by streams of vigorous glacial 
ice flow. Other areas of extensive thick till include 1) a zone of late glacial south-south east ward ice How north of Timmins, 
2) southwest of Proterozoic rocks in the Nipigon basin, and 3) the Fort Frances area, where ice flow fanned southeastward 
from Manitoba Paleozoic terrane (Sado and Carswell, 1987). Hance thick till only occurs where easily eroded Proterozoic 
and Paleozoic rocks served as the source and distance of transport varied in response to the vigour of glacial processes
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Figure 5. A drillhole transect across fluted thick till between Jellicoe and Geraldton indicates that a discontinuous cover 
of graded sediment flow diamictons derived from the ice surface and sand (Unit l) overlies as much as 50 m of calcareous 
silty till (Unit li) in which Paleozoic carbonate and Proterozoic metasediments derived from the Hudson Bay Lowland 
are more abundant than local debris. At live sites, locally derived till (Unit III) with little or no exotic debris was encountered. 
Lenses of glaciofluvial sediment occur within the thick till sequence. Neither organic material nor weathering horizons 
were encountered
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Figure 6. The lithology of pebbles screened from drillhole till samples indicates an abrupt transition from dominantly 
exotic to locally derived till in. for example, drillholes D and L In drillhole D, the carbonate-rich till includes a zone (10-20 
m) rich in granite derived from the area between the Beardmore-Geraldton greenstone belt and the Hudson Bay Lowland 
as well as a zone (25-40 m) enriched in metasedimentary and metavolcanic rocks. The additional material in the latter 
zone is interpreted as locally derived greenstone belt debris because percentages for this class exceed values encountered 
north of the greenstone belt and some of the observed clasts are similar to nearby bedrock. Thick carbonate-rich till 
at drillhole l has no similar zonation. Exotic debris is dominant, even at the bedrock surface, in drillhole J. Presence 
of up to 250/a local debris deep in the sequence is indicated, however, by a near-constant percentage of metasedimentary 
and metavolcanic rocks as granite increases and carbonate decreases
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