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Figure 4. Ice flow patterns, major moraines and surface tills of the study area. Onlapping pattern of arrows indicates age relationships
of ice flow events. Light grey zone indicates area where older, northern till exposed on surface. Dark grey zone indicates
area affected by Marquette readvance (southern area by Superior lobe; northern area by northern lobe).




Glacial Lake Kaministikwia was topographically-supported on its southern flanks by an upland
in the northwestern corner of the Kakabeka Falls NTS area (Figure 3) as well as by glacial ice
advancing out of the Superior basin and whose terminal position is defined by the Marks moraine
(Figure 4). The Marks and Dog Lake moraines are correlative and merge east of the study area
along the McKenzie interlobate Moraine. Striae associated with the advance of the Superior lobe
range from 340° Az in the northeast to 240° Az in the southwest attesting to the lobate nature of the
Superior lobe. This advance is correlated with the Marquette stadial, a late-glacial surge event that
resulted in much of the Superior basin being reoccupied by glacial ice about 9.9 ka BP. With the
exception of the northeast corner of the Kakabeka Falls area, the Superior lobe advanced into a
glacial lake, referred to as "Glacial Lake O'Connor" (Zoltai 1963). Numerous sections along the
Whitefish River expose thick sequences of glaciolacustrine rhythmites beneath a fine-textured
Superior lobe till. Shorelines of this glacial lake have not been identified.

Till of northern (Patrician) provenance has been observed throughout the entire study area. On
Archean terrane, beyond the limits of the Superior lobe, the till is generally less than a few metres
thick and has a silty sand texture with low to moderate stone-content. Till cover is significantly
more extensive over the east-central part of the Shebandowan NTS map area where thicknesses of 5
to 10 m are not uncommon. Unoxidized till generally has an olive-grey to buff-grey colour. The
till often contains a high proportion of clasts that are locally-derived. Faceted and striated clasts
within the till indicate deposition by ice flowing towards the south-southwest. Many exposures of
this northern till contain remnant clasts of Sibley Group metasediments. These distinctive, reddish-
coloured siltstones occur most commonly east of Thunder Bay on the Sibley Peninsula and to a
lesser extent, northeast of the study area in the Lake Nipigon basin. Sibley Group clasts in northern
till are likely derived from the Nipigon basin, 70 km to the northeast. The non-magnetic heavy
mineral concentrates of northern tills are rich in clinopyroxenes derived from Nipigon diabase
within this same area.

Northern till is buried beneath variable thicknesses of glaciolacustrine deposits and Superior
lobe till within the Whitefish-Kaministikwia lowland. In this area, the till is significantly finer-
textured owing its fineness to the underlying shales and argillites of the Rove and Gunflint
formations. Stony till, of presumed northern provenance, exposed at water level along Whitewood
Creek in east-central O'Connor Township, contains abundant striated and faceted boulders
indicating ice flow toward the southwest.

Superior Lobe till is easily recognized by its fine-texture and high proportion of Animikie
Group metasedimentary clasts in the pebble fraction. Even in areas underlain by Archean terrane,
as occur in the northeast corner of the Kakabeka Falls area, Superior lobe till contains only a small
proportion of the underlying rock types in the pebble fraction. This has important implications for
programs of mineral exploration utilizing till as a sample medium. The colour of the unweathered
till ranges from dark grey, to brown to reddish-brown. Sections of till, containing layers with all 3
colours have been observed in Oliver and Gillies townships and probably reflect the melting out of
debris bands derived from different bedrock sources. Superior lobe till also varies markedly in
texture. In Oliver Township, near the community of Murillo, Superior lobe till is silty and charged
with shales of the Gunflint Formation. The till in this region is fluted and has been observed to
reach thicknesses of 7 to 8 m. Similarly, to the south in Scoble and Gillies townships, Superior



Lobe till is silty and charged with clasts of Rove Formation shale and Logan diabase. Along the
Whitefish River valley, the till is silty to clayey and contains less than 5% clasts. This is primarily
due to the thick deposits of glaciolacustrine silts and clays that were overridden and incorporated
into the basal debris layers of the advancing Superior lobe.

OVERVIEW OF FIELDTRIP AGENDA

The landforms, deposits and features we will be visiting today will provide an overview of the
important elements of the Quaternary geology of the Shebandowan greenstone belt. An attempt
will be made to illustrate how the various Quaternary deposits can be utilized for programs of
mineral exploration. Figure 5 shows the locations of the fieldtrip stops. The fieldtrip will begin in
the central part of the belt where we will have an opportunity to view deposits and erosional
features associated with the advance and retreat of northern ice. Some time will be spent
demonstrating sampling techniques, discussing the pros and cons of various sample media, and
finally, reviewing strategies for property-scale surficial geochemical surveys. We will proceed
easterly into the centre of the northern, Kaministikwia basin where we will have an opportunity to
view deposits of glacial Lake Kaministikwia and discuss the glacial lake history of this and other
proglacial water bodies within the region. From here, we will proceed south and west where we
will have an opportunity to view deposits and landforms associated with the advancing Superior
lobe. Stops will include: 1) a section cut into ice-marginal, subaquatic debris flows deposited near
the outer limit of the Superior lobe; 2) a Superior lobe ice-contact delta which has been overridden
by the advancing Superior lobe; 3) an exposure of Superior lobe till overlying northern till; 4) a
panoramic view of the lowland into which the Superior lobe advanced; and 5) a stop to view the
morphology of the Marks Moraine. At several of these stops, we will have an opportunity to
discuss the suitability of Superior drift as a sample medium for programs of mineral exploration.
The trip will conclude by travelling southward into the Whitefish River lowland where we will look
at a couple of exposures that illustrate the drastic facies changes that occur in both the Superior and
northern lobe tills as you proceed into the lowland. The significance of glaciolacustrine deposits
exposed at each of the sites will be discussed as well.

The bus will depart the Lakehead University campus and proceed westward along Highway 102
towards Kaministikwia where it will meet Highway 11/17 at Sistonens Corners. Turn right onto
Highway 11/17 and proceed west 16.0 kms. Turn left on a small sideroad situated approximately
150 to 200 m before (east of) a sign on the north side of the highway marking “Bylund Pit Road”.
Follow the main route on this sideroad for approximately 300 to 400 m. Park vehicle at a large
area of stripped outcrop. This is the Bylund Au occurrence.
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Stop 1: Property-Scale Sampling Programs: Bylund Trenches

Regional and property-scale surficial sampling programs have been widely used in the mineral
exploration sector for many years. Unfortunately, a significant proportion of the surveys
undertaken within glaciated terrain have met with mixed results. Clearly, many of the failures
could have been avoided had some effort been put forth in understanding the nature of the
Quaternary deposits present within a given area prior to the development of sampling strategies and
implementation of sampling programs. At this stop, discussion will focus on the various sampling
media that are available to the explorationist for a surficial geochemical perspective, how they are
collected and at what density and finally, the analytical techniques employed for their analysis.
Trenches exposed adjacent to the Bylund Au occurrence will be used to demonstrate the various
media and sampling techniques.

The Bylund Au property is located at the west end of the Dawson Road Lots and is jointly
operated by Freewest Resources & Co. Inc. and Greater Lenora Resources Corp. Mineralization is
contained within a 125 m wide, east-trending zone of carbonate-altered, mafic to ultramafic
metavolcanic rocks transected by a stockwork of northeast-trending quartz-carbonate veins
(Schneiders ef al. 1998). Finely disseminated arsenopyrite is commonly associated with
mineralization. The auriferous deformation zone occurs at or near the unconformable contact
between Greenwater assemblage metavolcanics to the south and Shebandowan assemblage
metasedimentary rocks to the north. Channel sampling over the main Bylund occurrence has
returned values of up to 4.1 g/t Au over 14 m. Outcrops exposed in trenches situated both east and
west of the main showing have returned values typically in the range of 1 to 2 g/t Au over several
metres. Notable intersections include a 0.54 m section, just west of the main showing, assaying 123
g/t Au (C. Bishop, Freewest Resources, personal communication, 1998).

The trenches west of the main Bylund occurrence were opened to investigate Au and As
anomalies in soil. They expose a variety of material types. Two facies of till have been recognized,
a light, buff-grey, stone-poor, silty sand till of semi-local composition and a stony, silty sand till of
local composition. The lower, local till contains abundant clasts of mineralized, iron-carbonate
altered sericite schist. It is restricted to the up-ice side of a prominent bedrock ridge where erosive
forces beneath the advancing ice were greatest. Compressive subglacial forces resulted in the
lower, local till being sheared up into the upper parts of the till section. This till contains
anomalous concentrations of gold grains and appears to reflect local mineralization along a major
break. The buff-grey till reflects semi-local bedrock sources and was probably derived from the
melting out of debris bands in the basal portions of the glacier. Red glaciolacustrine clays overlie
the till in low-lying ground to the north. Drift thickness diminishes to less than a metre at the crest
of the hill and consists of deeply weathered till. Soil samples collected for mineral exploration
from this area returned anomalous Au and As values. The bedrock surface drops off abruptly to the
south and is overlain by deposits of different character. Stratified deposits are intimately associated
with the till and were probably deposited in a leeside cavity beneath the glacier. These deposits
have been modified by glaciolacustrine processes. A thin layer of red clay overlies the till package
and is capped by nearshore deposits of sand and gravel. This example clearly demonstrates the
complexity and variabilty that can occur over such a short distance. Clearly, an understanding of
the origin of samples collected is required for the successful interpretation of geochemical datasets.



Sample Media

Four distinct media types are commonly sampled for prografns of mineral exploration utilizing
surficial geochemistry. These include: 1) vegetation; 2) humus; 3) b-horizon soil; and 4) c-horizon
till.

Vegetation consists of the leaves, needles, twigs, cones or bark of plants. The premise behind
sampling plant tissue for mineral exploration is that the root systems of the plants will absorb
metals contained in groundwater, overburden and bedrock at a given sample site. The geochemical
response of the plant tissue will therefore provide information on the chemistry of the substrate on
which the plant is growing. Vegetation sampling is best utilized in terrains where overburden cover
is thin (less than 3-4 m) and locally derived and where root systems are able to penetrate fractures
and joints in bedrock. In areas of thick, exotic overburden, vegetation sampling may fail to evaluate
local mineral potential. For a regional or property-scale sampling program, it is important to collect
samples of the same organ from plants of the same species, size and outer appearance.

Humus is a black to brownish-black, organic-rich material derived from the decomposition of
forest litter. It consists of unidentifiable remains of leaves, roots, needles, bark, etc. that have been
broken down into a fine-grained, amorphous material by organisms and bacteria. Humus sampling
is, in many respects, similar to that of vegetation sampling. Being a first derivative of vegetation,
geochemical results should mimick those of vegetation. The same basic rules apply to humus
sampling as well. Drastic changes in vegetation type could produce humus with different
compositions. Both humus and vegetation are susceptible to contamination from anthropogenic
sources of metal. Humus samples collected along Highway 11/17 between the Shebandowan Ni-
Cu-PGE mine and the hamlet of Sunshine are strongly contaminated. Hauling of Ni-Cu concentrate
along the highway resulted in a corridor a few hundered metres on either side of the highway within
which metal values are enriched in humus. The c-horizon till data within this corridor highlights
the true geochemical signature for this area.

B-horizon soil is usually the dark, orange-brown material encountered at a depth of 5-10 cm in
the soil profile immediately below the humus layer. Often there will be a thin horizon of greyish-
coloured mineral matter (Ae horizon) between the humus and B-horizon. This layer (Ae) has been
leached of most metals by the downward percolation of groundwaters rich in humic and fulvic acids
derived from the decomposition of the overlying organic debris. The B-horizon is the zone of
accumulation of clays and iron and manganese oxides derived from the weathering of unstable
mineral grains. They are excellent scavengers of metals. B-horizon soils can be developed on
parent materials of local to non-local composition. For the successful implementation of b-horizon
soil sampling surveys, it is critical that the parent materials be composed of till, that they have
similar grain size characteristics and that they be of a local provenance. It is also important that the
till cover not exceed 2 to 3 m in thickness.

C-horizon till is the relatively unaltered sediment that underlies the B-horizon. In well-drained
upland environments, oxidation can extend down several meters into the profile. Metals contained
within sulphide minerals in this zone of weathering are generally liberated by oxidation and
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hydromorphically dispersed downwards in the profile. The upper part of the c-horizon will often be
enriched in metals compared to the b-horizon. C-horizon till sampling surveys are best undertaken
in areas where till thicknesses are less than a few metres. The till will often exhibit a local
signature under these conditions. In areas where till cover is thicker, more expensive sampling
methods, such as reverse circulation drilling, are required to obtain till samples from the
bedrock/overburden interface.

Analytical Methods

Analytical methods employed for programs of mineral exploration utilizing drift prospecting
techniques and surficial geochemistry vary depending upon the commodity sought and the sample
media collected. For the Shebandowan regional sampling survey, 2 samples of screened c-horizon
till (-5 mm) were collected for analysis. A 10 kg sample was collected for heavy mineral
concentration and subsequent gold grain, kimberlite indicator mineral (KIM) and
metamorphic/magmatic massive sulphide indicator mineral (MMSIM) determinations. Heavy
minerals were separated from the -2 mm fraction of these samples by wet gravity tabling, producing
a "table concentrate", then further concentrated to >3.2 S.G. using density-dependent settling in
methylene iodide. Magnetic minerals were removed from the methylene iodide heavy mineral
concentrate (HMC) using an automagnet.

At the tabling stage, a preliminary count of gold grains, including size and shape determinations
was undertaken. The gold grain content of the table concentrates was further refined using a
secondary panning procedure to obtain more exact grain counts. Only samples containing greater
than 10 gold grains at the tabling stage were panned. The size and shape of the panned gold grains
were recorded before they were returned to the table concentrate.

A second 2 to 3 kg sample of screened c-horizon till was also collected for -63 micron fraction
geochemical determinations. A 30 g split of the -63 micron (silt and clay) size fraction of this till
matrix was sent for instrumental neutron activation analysis (INAA). The neutron activation
dataset provides excellent information on the Au, As, Sb and REE content of the samples. A
second 20 to 25 g split was sent for Pt-Pd-Au determinations by Pb fire assay/ICP-MS finish. A
third split was sent for geochemical determinations by ICP-OES and ICP-MS following a standard
aqua regia digestion. These methods produce high quality data on the base metal content of the
samples. Similar analytical methods should be employed for vegetation, humus and b-horizon
sampling programs as well. For humus, the —177 um fraction is analyzed rather than the 63 um
fraction. Humus samples are briquetted prior to neutron activation analysis. Vegetation samples
are either macerated and briquetted or ashed prior to analysis.

Sampling Strategies

The density at which samples are collected is dependent upon the style of mineralization sought.
Dispersal trains originating from lode gold type mineralization are significantly smaller than those
originating from volcanogenic massive sulphide-type mineralization. The surface area of
mineralized rock available for erosion is probably the most important factor that effects the scale of
the dispersal train produced. The orientation of the mineralized structure or horizon with respect to



regional ice flow also effects the geometry of the dispersal trains. If regional ice flow is parallel to
the strike of mineralization, the resulting dispersal train will be long, narrow and difficult to
identify. If regional ice flow is perpendicular to the strike of mineralization, then the resulting
dispersal train will be wider. The position of mineralization with respect to regional ice flow is also
important. For example, if the mineralized horizon is shear-hosted and situated within a deep
ravine perpendicular to ice flow, the advancing glacier may not actively erode the mineralized rock
and therefore not produce a dispersal plume from mineralization.

Dispersal trains originating from lode gold deposits of northern Ontario are typically less than
200 to 300 m in length. Sampling programs aimed at locating these types of deposits should
therefore be designed to be able to identify a train of this length. A sample spacing of 200 m and
preferable 100 m, staggered on 100 m lines, is recommended to recognize a potential target of this
type. Once a dispersal train is identified, the density at which samples are collected should be
increased to 25 m or 50 m spacing to more clearly define the source of the gold anomaly. Dispersal
trains arising from base metal targets can reach several kilometres in length. A sampling program
aimed at identifying this type of dispersal train could involve collecting samples initially at 500 m
spacing then increasing the density to 100 m in anomalous areas to further refine exploration
targets.

Bylund Case Study

High density, property-scale soil sampling was undertaken over and adjacent to the Bylund Au
occurrence at the west end of Dawson Road Lots. Fifty-three b-horizon soil samples were collected
at 100 m centres on 6 grid lines spaced 100 m apart. The property is characterized as a bedrock-
dominated upland with local accumulations of drift (till and stratified deposits) in low-lying areas.
Most soils are developed in till, however, a small proportion have stratified sands and pebbly sands
as their parent material. These samples were included in the geochemical dataset since most of
them were derived from the washing and sorting of the underlying till. Soil samples were not
collected from a poorly drained wetland that occurs along the west-central edge of the property.
The sample grid is oriented at 150° Az and extends approximately 500 m south of the mineralized
zone into unaltered Keewatin mafic metavolcanics. The silt and clay fraction of the soil samples
were extracted and geochemically analyzed by instrumental neutron activation analysis and ICP-
OES following a standard aqua regia digestion.

Contoured plots of Au and As content derived by neutron activation analysis are presented in
Figures 6. Other elements did not show a close spatial association with mineralization. The
patterns depicted by Au and As clearly delineate the position of mineralization with little or no
evidence for down-ice dispersal beyond a few hundred metres. Similar scales of glacial dispersal
have been previously documented at the Matachewan Consolidated Mine in northeastern Ontario
(Bajc 1997) as well as at numerous other gold properties within the province. Gold values quickly
decline to below detection limit (<2 ppb) within 100 to 200 metres down-ice (south-southwest)
from the Bylund occurrence. Arsenic values display a slightly more diffuse pattern.

Elevated Au and As values along L1W and L2W, immediately west of the documented Au
zones suggests a possible westerly extension of mineralization. A sample on L1W that returned a
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gold value of 1280 ppb and an As value of 88.4 ppm was collected from the fringes of a poorly
drained wetland and contained significant amounts of organic matter. This anomaly may have been
produced by hydromorphic dispersion from mineralized till and rock on the upland to the north. A
similar anomalous Au and As response was obtained, however, from an upland soil 100 metres to
the east. These 2 anomalies may suggest a second auriferous structure is present to the south; this
warrants further investigation. A strong Au and As anomaly along the central portions of lines 2E
and 3E suggest the potential for another, as yet undiscovered, zone of mineralization.

Several conclusions and recommendations can be drawn from the Bylund soil sampling
orientation survey.

1. Soil geochemistry is a viable exploration tool for shear-hosted gold in the eastern
portion of the Shebandowan greenstone belt. The technique is best suited to upland
properties with thin till cover and abundant outcrop.

2. A sample spacing of 100 m staggered on adjacent lines appears to be sufficient for the
delineation of potential mineralized zones.

3. Gold and arsenic appear to be the elements best suited for target delineation at the
Bylund occurrence. Neutron activation analysis of the silt and clay fraction (-63um) of
soil provides excellent contrast between background and anomalies.

4. There is very little evidence in support of down-ice dispersal of gold greater than 100 to
200 m from mineralization. Ultra-high density sampling (i.e. 20 to 25 m spacing) would
be required to more clearly define glacial dispersal patterns.

Turn vehicles around and proceed back out to the highway. Turn right, drive 3.1 km east along
Highway 11/17 and stop at a rockcut along the sides of the highway.
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Figure 6. Geochemical response of b-horizon soils over and adjacent to the Bylund Au
occurrence, Dawson Road Lots. A: contoured Au data: B: contoured As data.



Stop 2: Crossing Striation Site

At this stop, we will have an opportunity to look at an outcrop of Shebandowan assemblage
metasediments that are well striated and flanked by red, glaciolacustrine clay and till. The striation
record for the western half of the belt displays a consistent pattern of flow towards the south
becoming progressively more westerly towards the west. There is, however, evidence for an older
ice flow event towards the southeast in the southwestern corner of the Sunshine map area. The
significance of this event is not known. There are several examples of southeasterly-oriented (160°
Az) striae crossed by south-southwesterly (200-210° Az) striae on the outcrop surface (Figure 7).
In most cases, the older striae are preserved on faceted, protected surfaces. This older event is
recognized as regionally significant since it has been observed at many sites spanning a 30 km
distance and is not apparently related to topography. The till overlying the bedrock surface is
believed to be deposited by ice flowing towards the south-southwest (latest ice fow direction).
Faceted boulders within the till on the southeast end of the roadcut have striated upper surfaces
indicating flow towards the south-southwest. This information is critical for the successful follow-
up of till anomalies obtained from this area.

Figure 7. Crossing glacial striae were frequently encountered in the Dawson Road Lots area. In.
this example, an older set of striae oriented at 160° Az are crossed by a main set oriented
at 210° Az.

Proceed 9.8 km east on Highway 11/17 to Sunshine Cross Rd. Turn left (north) onto sideroad and
stop by the railway tracks.



Stop 3: Humus Contamination and Implications for Mineral Exploration

At this stop, we will have an opportunity to discuss humus sampling and potential problems that
may arise with contamination. This site was chosen for the stop because it is located adjacent to a
railway siding that was used by INCO for loading Ni-Cu concentrate from the Shebandowan mine
onto railway cars. During the early days of production at the Shebandowan mine site, Ni-Cu
concentrate was hauled by dump truck from the mill to the railroad siding at Sunshine, a distance of
approximately 50 km. The dispersal of fine particulate sulphides by wind from these trucks
resulted in a strong Ni-Cu geochemical anomaly in humus following the Highway 11/17 corridor
and extending several hundred metres in from the highway. The Ni-Cu geochemical datasets for
the Sunshine and Kakabeka Falls map areas clearly illustrate this contamination (Figure 8). The
geochemical datasets for c-horizon till are drastically different from those portrayed by the humus
and reflect the primary geochemical signature associated with local variations in bedrock source

rocks (Figures 6 and 7). It would appear that there is no signal of contamination within c-horizon
till.

All humus sampling programs should consider the potential for problems associated with
contamination. Contamination could arise from a variety of sources including road dust from local
logging operations, wind-blown tailings dust and airborne fallout from smelters. In the Sudbury
area, there is a strong geochemical signature in humus associated with the smelting operations. The
element associations closley mimmick those of the ore mined in Sudbury. Fine colloidal sulphide
particles are dispersed by wind and quickly oxidize in the surficial environment where they are
available for adsorption by humic and fulvic acids present within the humus. Should a potential
source of contamination be identified within a given area, it is recommended that the explorationist
avoid sampling humus and that c-horizon till be considered as the preferred sampling medium for
surficial geochemical surveys.

Proceed back out to Highway 11/17. Turn left (east) and drive 3.0 km to the intersection of
Highways 11/17 and 102 (Sistonens Corners). Turn left onto Highway 102 and proceed 7.0 kms
before turning left into a sand and gravel pit owned and operated by Towland-Hewitson
Construction Ltd.
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Stop 4: Glacial Lakes of the Shebandowan Area

Portions of the Shebandowan study area were inundated by glacial lakes. These include: 1)
glacial Lake Agassiz in the extreme western part of the study area; 2) glacial Lake Kaministikwia
within the Sunshine map area; and 3) glacial lakes O’Connor and high level Superior basin lakes
within the Kakabeka Falls map area (Figure 9). The deposits of these glacial lakes are considered a
hinderance to programs of mineral exploration utilizing surficial geochemistry in that they conceal
and prevent access to deposits of till and the underlying bedrock. The composition of
glaciolacustrine deposits does not closely reflect the composition of the underlying bedrock and
should therefore not be sampled for mineral exploration purposes. Expensive overburden drilling
techniques must be utilized to sample the glacial tills that underlie these deposits.

Glacial Lake Agassiz was the largest of several water bodies which bordered the southern
margin of the Laurentide Ice Sheet during Late Wisconsinan glaciation. It inundated an area of
approximately 1 million square kilometres, although at no particular time did it occupy this entire
area. The lake formed approximately 12.0 ka BP when ice of the Des Moines Lobe retreated north
of the continental drainage divide in eastern North Dakota and northwestern Minnesota ponding
water within the Red River valley. Progressive expansion of the lake into Manitoba, Ontario and
parts of Saskatchewan occurred with further retreat of the ice margin. Glacial Lake Agassiz
extended into northwestern Ontario, fronting the retreating ice margin in low-lying areas. Deposits
of glacial Lake Agassiz occur in the southwestern corner of the Burchell Lake area along the
Obadinaw River valley. The deposits are mainly coarse-textured within this region, however,
varved clays have been reported from the banks of Tilly Creek. An ice-contact delta built off of the
Brule Creek Moraine south of Burchell Lake grades to an upper level of Lake Agassiz (Herman
level) at 457 to 472 m asl. All areas south of this moraine and below this elevation would have
been inundated by Lake Agassiz.

Glacial Lake Kaministikwia occupied the valleys of the Oskondaga, Matawin, Shebandowan
and Kaministikwia rivers within the Sunshine NTS map area. The lake was bordered on its
northeastern and southeastern flanks by glacial ice of the northern and Superior lobes, respectively.
High ground bordered the lake to the north, west and southwest. The Dog Lake and Marks
moraines mark the positions of the northern and Superior lobes, respectively while Lake
Kaministikwia was in existence. An ice-contact delta constructed off of the Dog Lake Moraine just
south of Dog Lake and whose upper surface occurs at 460 m asl defines the glacial Lake
Kaministikwia water plane. The lake formed within the study area approximately 10.0 ka BP when
the northern and Superior lobes readvanced into the study area during a late-glacial surge event
(Marquette advance). The extent to which northern and Superior ice retreated prior to this event is
not known. Meltwaters initially drained freely southward off of the retreating northern ice margin
depositing thick sequences of glaciofluvial sands and gravels within the valleys of the
Kaministikwia and Oskondaga rivers. Progressive incision of the fluvial deposits occurred as base
levels dropped within the lower reaches of the valleys. Thick sections of glaciofluvial sand and -
gravel are clearly visible from Highway 102 within the Kaministikwia river valley. These deposits
are terraced and draped by distinctive, red clays associated with glacial Lake Kaministikwia. The
red clays which can reach thicknesses of several tens of metres, are typically faintly laminated near
the base and become progressively more massive upwards. The red pigmentation of the clay is
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derived from Sibley Group metasedimentary source rocks eroded by the Superior Lobe. Glacial
Lake Kaministikwia probably lasted no more than a few hundred years. The lake overflowed
westward into the Glacial Lake Agassiz basin via a narrow lowland through Shebandowan Lake.
Red clays within the eastern Lake Agassiz basin attest to this influx of sediment from Lake
Kaministikwia. Glacial Lake Agassiz must have fallen from a Herman to a lower level prior to the
development of Lake Kaministikwia.

Glacial Lake O’Connor occupied the valleys of the Whitefish and Kaministikwia rivers within
the Kakabeka Falls map area. The lake fronted the advancing Superior lobe during the Marquette
advance and probably drained westward through the Whitefish Lake basin. Shorelines associated
with this glacial lake have not been identified. Fine textured glaciolacustrine deposits have
however been observed beneath till up to 350 m asl. Deposits of glacial Lake O’Connor occur both
above and below till of the Superior lobe. This sequence is typical of an ice advance-retreat cycle
within a glacial lake basin. Thick sequences of silty to clayey grey rhythmites, in places exceeding
30 m in thickness, occur beneath fine-textured Superior lobe till within the Whitefish River
lowland. Excellent exposures of these deposits occur in large sections along the Whitefish River
valley and its tributaries. Grey, rhythmically laminated clays associated with Lake O’Connor
overlie Superior lobe till. These deposits have been observed to exceed several metres in thickness.
As the Superior lobe continued to withdraw from the Whitefish-Kaministikwia lowland, low-level
outlets to the Superior basin were uncovered resulting in the termination of glacial Lake O’Connor.
Superior basin waters inundated low-lying areas up to approximately 260 m asl. This represents the
approximate level of glacial Lake Minong, the highest water body to occupy the entire perimeter of
the Lake Superior basin. Very little is known about the late-glacial history of glacial lakes within
this southern basin. Clearly, additional studies are required.

At this fieldtrip stop, we will look at a section of glaciolacustrine deposits associated with
glacial Lake Kaministikwia. These red, clay rich deposits are unusual in that they were deposited in
approximately 100 m of water less than a few kilometres from the ice margin. The clays are
rhythmically laminated at their base, where they overlie glaciofluvial deposits of sand and gravel,
and quickly become massive upwards. There is very little indication of a proximal ice margin.

That is, there are very few dropstones and few indications of seasonal variability in sediment load.

Proceed back to Highway 11/17 (Sistonens Corners) and turn left (south). Travel 5.2 km south
along Highway 11/17 and turn left on Teitto Road. The next stop consists of a road cut on the
southeast corner of this intersection.

Stop 5: Subaquatic Flow Till and Glaciolacustrine Sediment of the Superior Lobe

At this site, we begin to see the first direct evidence of the advancing Superior lobe. This 2 m
exposure is located less than a few kilometres from the Marks Moraine and consists of well
laminated, gritty, pebbly silt and clay overlying massive dark grey silty till. These sediments were
likely deposited at the bottom of Lake Kaministikwia as bottom-hugging density currents and as
ice-rafted debris (rainout) in water depths of about 50 m. Red Sibley Group siltstones and dark
grey shales derived from the Gunflint Formation are clearly recognizable in the pebble fraction and
provide direct evidence for a Superior lobe provenance. Red, massive clays associated with glacial
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Lake Kaministikwia occur less than a few kilometres to the north of this site. Clearly, the
composition of the Superior lobe flow tills and glaciolacustrine deposits do not reflect the
composition of the underlying Archean bedrock. This material should not be sampled for mineral
exploration purposes.

Turn vehicles around and turn left onto Highway 11/17. Proceed south 5.3 km to Briggs Drive and
turn right (east) into Conmee Township sand and gravel pit. Park vehicle at gate if locked.

Stop 6: Overridden Superior Lobe Delta and Conmee Base Metal Float

At this stop, we will be looking at a section of Superior lobe drift. The exposed sequence
consists of approximately 6 to 7 m of well sorted, steeply-dipping sand and gravel of Superior
provenance overlain by 2 to 3 m of silty Superior lobe till (Figure 10). Clasts in the lower
glaciofluvial unit consist primarily of Proterozoic metasedimentary rocks. Numerous cobbles and
boulders belonging to the Gunflint Formation and Sibley Group are recognizable. Foreset beds dip
steeply to the north and are likely of deltaic origin. The delta was probably built proglacially into
an early phase of glacial Lake Kaministikwia. The feature therefore represents a location at which
the advancing Superior Lobe stalled prior to reaching its maximum position at the Marks Moraine.
The delta is actually located within only 3 km of the Superior lobe limit and occurs at an elevation
of about 375 m asl, 85 m below the maximum elevation of Lake Kaministikwia. The delta was
overridden by the Superior lobe resulting in the truncation of the foreset unit and removal of the
topset beds. Several metres of silty, Superior Lobe subglacial till was deposited on top of the sands
and gravels.

Of particular significance is the occurrence of large angular to rounded boulders on the pit floor.
The boulders were extracted from the lower glaciofluvial unit and, in some cases, do not appear to
have been transported very far. Some of the larger boulders measure several metres across and still
display striated surfaces. The boulders are derived from both Archean and Proterozoic source
rocks. Several boulders of sulphidized iron formation and massive pyrite of Archean age were
discovered in the boulder piles. One of the boulders measured over 1 m in diameter and consisted
of massive pyrite and magnetite with 10 to 15% sphalerite disseminated in pyrite-rich sections.
Sphalerite was also concentrated along fractures and adjacent to quartz veinlets throughout the rock.

Two samples from the pyrite-rich zones returned values of: 1) 5.13% Zn, 18 ppm Cu, 19 ppm
Pb, 260 ppb Au and 0.5 ppm Ag; and 2) 2.85% Zn, 16 ppm Cu, 20 ppm Pb, 245 ppb Au and 0.5
ppm Ag. A sample from the magnetite-rich zone retumefl valyes of 850 ppm Zn, 25 ppm Cl%, 5
ppm Pb, 25 ppb Au and <0.2 ppm Ag. A second sulphidized iron formatxpn boulder measuring
approximately 0.5 m in diameter and consisting almost exclusively of pyrite, returned values of 140
ppm Zn, 8 ppm Cu, 11 ppm Pb, 710 ppb Au and <0.2 ppm Ag.

There are two possible source areas for the boulders. Superior lobe striae in the immediate
vicinity of the pit are oriented at 320 to 330° Az. If the boulders were erqded and transported by
Superior ice, then there is a 5 km window towards the southeast from w.hxc?h they coul.d have been
derived. Proterozoic metasedimentary rocks outcrop beyond the 5 km limut. Alternatively, the


























































































komatiite outcrops that have been stripped by a prospector (Ray Bernatchez) and hence
the rocks are well exposed with beautifully preserved textures and field relationships
visible. The first large outcrop contains komatiite flows, some are thin (<1m thick) with
thin pillowed flow tops (sequence youngs to the SW). Spinifex texture is rare on this
outcrop. Spherules are common as are ancient cracks that facilitated devitrification. Walk
through the bush towards the NW and several outcrops occur along the way, the first on a
small scarp shows wonderful spinifex texture. Several small outcrops show banded iron
formation (BIF) and evidence of komatiite lava flowing into water-laden sediment.
Peperite textures, evidence of autobrecciation, ultramafic pillows etc. are all beautifully
preserved. Continue to the NW and a large outcrop of spinifex textured komatiite occurs.
Flows are separated by thin units of cherty BIF. A 9m thick flow contains randomly
orientated pyroxene crystals (altered to actinolite) which in the top 3m of the flow are
spinifex textured with branching acicular blades. Generalized log of these outcrops shown
in Figure 2 (from Tomlinson et al., 1996 and 1999b).

Compositionally many of these flows are basaltic komatiites (18-13 wt. % MgO) and
spinifex textured high-Mg basalts (9-12 wt. % MgO). Chemically they differ from the
ultramafic fragmental units and are Al-undepleted with REE profiles that are generally
unfractionated (Tomlinson et al., 1999a).

Stops 3 and 4: UTM zone 15, 0637345E 5437130N, and further along the road:
Mafic lava flows.

Return to the east-west road that runs across the greenstone belt, reset the odometer and
continue driving west. Many outcrops along the road between the komatiite locality and
the culverts at Pinecone and Cryderman Lakes (2 large lakes either side of the road after a
~7.5 km stretch) show well preserved mafic lava flows. This lithology (having undergone
various states of strain) makes up the majority of the greenstone belt stratigraphy. We
will stop at a couple of localities before Pinecone and Cryderman Lakes. In the first (just
~300 m from where we rejoined the road, Stop 3. Figure 1), flow top breccia is overlain
by a massive flow base, which is in turn overlain by pillowed lava, which is capped by
thin hyaloclastite. The complete flow is 3.8 m thick with 80 cm of pillowed flow. Further
along the road several outcrops show undeformed pillows where younging direction is
easy identified (any of these outcrops are suitable for stop 4). Pillows are small with
convex upward tops and bases that project downwards into the interstices between the

underlying pillows.

Stop 5: UTM zone 15, 633266E 5435600N: view.
Continue along the "main" road until reaching the culverts at Pinecone and Cryderman

Lakes (Stop 5, Figure 1, ~7-7.5 km from Stop 3), reset the odometer again. These lakes
occur at the central east-west axis of the belt within sedimentary units that separate the
northern and southern halves of the belt. Unfortunately the sedimentary units are poorly
exposed but the view is nice and so is the water if its warm enough for swimming!



Figure 2. Lower komatiite unit, northern assemblage, Lumby
Lake greenstone belt (after Tomlinson et al., 1999a).
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Stop 6 (if time allows): UTM zone 15, 628130E 5433850N: mafic lavas.

Continue following the road through the belt. The road heads predominantly west and is
now cutting the southern stratigraphy at a low angle to the strike. Unlike the northern half
of the belt (which youngs southwards), the southern half youngs predominantly to the
north. Mafic pillow lavas again make up the majority of the stratigraphy and an outcrop ~
6 km further on shows good younging to the north (Stop 6, Figure 1).

Stop 7: UTM zone 15, 624000E 5432350N: felsic volcanics at S margin of the belt.
Continue on this "main" road for a further ~6 km as the road eventually turns south into
the felsic volcanic sequence at the base of the greenstone belt. Close to Lumby Lake itself
a large property has been cleared by Ray Bernatchez and the felsic sequence is well
exposed (Stop 7, Figure 1). Felsic volcanic rocks make up a relatively thick sequence
here. They have been dated at 3 localities along the southern margin of the belt (including
this site) and range from 3001 to 2997 Ma which is within error of the age of the
Marmion tonalite. The felsic volcanics are quartz porphyritic and range from fragmental
units to massive rhyolite flows.

Continue south and this road rejoins the main gravel logging road down to Sapawe
(Provincial Series map 52B/N'W, Marmion Lake sheet). A few km south of Sapawe the
road rejoins Trans-Canada Highway 11. To the right is Atikokan and to the left is
Thunder Bay.
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Day 2. Atikokan area

Day 2 features several unique geologic features spanning 300 My of Archean crustal
evolution in the southern Wabigoon and adjacent Quetico Subprovinces. Stops include
the early Marmion tonalite batholith, a rare Archean unconformity, the Steep Rock Group
(a platform sequence) and contiguous metavolcanic and metasedimentary rocks (Figure
1). An attempt is made to examine the structural relation between these rocks. Most
stops are in vicinity of the abandoned Steep Rock Iron Mine from which approximately
100 Mt of ore were removed from 1944 to 1979.

Starting from the junction of Highways 622 and 11B in Atikokan, proceed west on Highway 11B
turning north on Mercury or O'Brien Streets. Continue past the Atikokan airport in the direction
of the abandoned Steep Rock Iron Mine. After passing under the Canadian National Railway
overpass, follow the paved perimeter road along the west side of the mine area. The perimeter
road curves around the north end of the mine area and crosses back and forth beneath a power
line. Stop where the road crosses the power line for the second time approximately 11 km from
the start and walk west to low, rounded outcrops interspersed with grassy areas.

The Marmion batholith -The Marmion batholith is a large oval tonalitic intrusion extending at
least 50 km east of Atikokan. Dated at 3003+5 Ma (Davis and Jackson 1988) it is among oldest
felsic intrusions in the western Superior Province and together with the pre 2900 Ma Dashwa
Gneiss Complex and Finlayson and Lumby greenstone belts (Davis and Jackson 1988) is part of
the enigmatic older volcanoplutonic terrane in the central Wabigoon Subprovince.

The Marmion batholith formed a mature erosional surface on which the Steep Rock
Group was unconformably deposited at an unknown but probably early stage in tectonic
evolution of the area. Although rare in central parts of the Marmion batholith, metagabbro
dikes are voluminous near the Steep Rock belt, some dikes seem to predate whereas others
postdate the Steep Rock Group. Although the tectonic environment at the time of Steep Rock
Group deposition is speculative, the dikes imply extensional conditions, possibly in a rifted
continental margin setting (Wilks and Nisbet 1988).

Felsic and mafic varieties of tonalite are mapped in the Marmion batholith near the Steep
Rock belt. These are typically medium-grained, weakly foliated and inequigranular to
porphyritic rocks composed of essentially plagioclase, quartz and biotite and up to 20%
hornblende in the mafic variety. The Marmion batholith is cut by ductile-brittle faults and
primary minerals are extensively converted to sericite, carbonate, chlorite and actinolite within
a few kilometers of the Steep Rock belt.

Stop 6-1 The Marmion batholith adjacent to the Steep Rock greenstone belt

Exposures in the power line right-of-way are somewhat poor due to an intense brown
weathering rind but consist of tonalite interspersed with about 30% metagabbro dikes.
Dikes are irregular in shape and are mainly north-northeast trending. All rocks are well
foliated to friable and intensely altered to greenschist minerals. A few hundred meters
south of this locality the Marmion tonalite is overlain by the Steep Rock Group.
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From the power line, follow the perimeter road south for a distance of about 1 km where the
pavement ends at an abandoned railway crossing. Park in the grassy area near the end of the
paved perimeter road and walk west along the torn-up railway roadbed.

Unconformity at the base of the Steep Rock Group - Greenstone belts are interspersed with
voluminous felsic plutonic rocks throughout the Superior Province and in the majority of places
the boundaries between the two are marked by sharp contacts where plutonic rocks intrude and
contact metamorphose greenstone belts. Rarely is the base of an Archean greenstone belt
preserved although in recent years, an increasing number of localities have been identified
where the bases of greenstone successions lie unconformably on felsic plutonic rocks. Most are
found in remote northwestern parts of the Superior Province. The Steep Rock Lake locality
represents an extremely rare, well-preserved and accessible example of an Archean
unconformity and is featured in several stops on this trip.

Stop 6-2 Unconformity at the base of the Steep Rock Group

Outcrops at this locality illustrate the gradational nature of the unconformity at the base of
the Steep Rock Group. After walking about 200 m along the torn-up railway line past
outcrops of mainly tonalite, you will see a large vertical rock-cut on the east side.
Foliated, relatively fine-grained dark metagabbro makes up most of the vertical rock-cut
and, at the north end of the vertical rock-cut, is transitional to friable, buff, gritty
metasandstone (Wagita Formation). The metasandstone is poorly bedded, but locally
shows clasts, and is well foliated, possibly indicating enhanced shearing at the
unconformity. The metasandstone can be traced north from the large vertical rock-cut
through a series of small exposures to a rounded outcrop of metaconglomerate that lies
opposite piles of mine-waste placed on the railway line. Boulders of the conglomerate
are mainly tonalite and a dark rock that is probably metagabbro.

Beyond the metaconglomerate, rock-cuts show carbonate breccia, tonalite and
metagabbro. Outcrops at the obstructed tunnel entrance are metamorphosed pelite and
sandstone.

The section along the railway line passes back and forth through the unconformity at the
base of the Steep Rock Group. Rarely is the unconformity sharply defined as the
transition from tonalite to sandstone takes place gradually over distances of a few meters.

Return to the vehicle and drive .9 km south along the gravel perimeter road past remains of the
head frame of the Hogarth shaft and a branch road (east) to the former concentrator plant area.
Turn right and proceed .2 km down the pit access ramp. Turn right at the first side-road and
proceed .15 km and park at the outside of a sharp bend overlooking the pit. Walk down the
gravel slope following an erosional channel past several rusty, jagged outcrops of tonalite and
gabbro. Follow a flagged trail from the base of the gravel slope about 100 m westerly through a
wooded area and emerge onto a north-facing slope interspersed with outcrops, boulders and
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small trees.

The Steep Rock Group -The Steep Rock Group was extensively studied over the past century (see
reviews in Stone et al. 1992) and although early workers offered diverse structural and
stratigraphic interpretations, later studies showed the Group to be a homoclinal succession of 4
formations totalling about 1000 m thickness. These include, from the base up, the Wagita
Formation (conglomerate, sandstone), Mosher Carbonate Formation (limestone, dolostone),
Jolliffe Ore Zone Formation (goethitic iron formation) and Dismal Ashrock Formation
(ultramafic pyroclastic rocks) as shown in Figures 6-2 and 6-3. The lower boundary of the Steep
Rock Group is defined by an unconformity at the base of the Wagita formation. Although
sheared locally (e.g. Stops 6-2, 6-3) other exposures of the unconformity (e.g. Stop 6-5) show
little deformation and preclude tectonic juxtaposition of the Steep Rock Group onto the Marmion
batholith. The upper contact of the Dismal Ashrock Formation is highly deformed in the Steep
Rock Mine area and is widely cited as the upper boundary of the Steep Rock Group (e.g. Jolliffe
1955).

The Steep Rock Group is cited as a prime example of a platform sequence (Thurston and Chivers
1990); platform sequences typically comprise a succession of quartz arenite and conglomerate,
stromatolitic carbonates, iron formation and komatiitic rocks unconformably overlying felsic
plutonic rocks. Most are concentrated in the Sachigo Subprovince and are pre 2.8 Ga in age
having preceded the mafic, mafic to felsic and "Timiskaming-type" volcanic sequences that
make up many greenstone belts. Geologic evidence suggests platform sequences developed in
shallow water in a tectonically stable environment, involving initial erosion of widespread older
sial followed by rifi-related volcanism (Thurston and Chivers 1990).

Stop 6-3 Marmion tonalite; Wagita Formation, Mosher Carbonate Formation; stromatolites
The outcrop at the end of the trail is made up of buff, gritty, poorly bedded Wagita
Formation and altered friable tonalite that gives way westerly over a distance of about 10
m to grey, bedded Mosher Carbonate Formation. Note that the contact between clastic
metasedimentary rocks and Mosher Carbonate Formation is sharp; rocks are strongly
foliated possibly due to shearing at this locality.

About 10 m north at the low end of the outcrop, spherical and pseudocolumnar
stromatolites, typically .1 m in diameter are exposed in bedded Mosher Carbonate
Formation. A west-sloping face of the outcrop provides a lateral section showing the
concentric domical shape of stromatolites. Apexes of the stromatolite domes indicate a
westerly younging direction.

Continue down the slope to a level area and turn west toward the edge of the Hogarth open pit.
Observe large domical stromatolites exposed on the west-facing wall of the upper bench. Rather
than returning to the vehicles by the way in which you came, proceed northerly from the level
area along a steep access ramp to the perimeter road. Walk along the perimeter road to the
vehicles and drive .1 km up the hill and park in a level place at the observation area. Walk to the
west side of the observation area.

Stop 6-4 Scenic lookout and overview of the Steep Rock Group
The partly flooded Hogarth pit can be seen to the north and the Roberts pit to the extreme



Figure 6-3: Detailed geologic
stops 6-1 to 6-7.
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south. Looking west, the west arm of Steep Rock Lake can be seen beyond a concrete
retaining dam.

This stop provides an overview of the west-facing Steep Rock Group and adjacent, east-
facing mafic metavolcanic sequences in the Mine area (Figure 6-3). The scenic lookout is
situated on Marmion tonalite at the base of the Steep Rock Group. The Wagita
Formation is not well exposed and can be either absent or else thin at this locality. In
either case, the base of the Steep Rock Group extends along the foot of the slope
immediately in front of you. Grey outcrops underlying the tree-covered hill 200 to 300 m
west, and the rusty jagged bluff to the northwest are Mosher Carbonate Formation. The
Jolliffe Ore Zone Formation is almost completely flooded; a few reddish outcrops at the
northwest end of the Hogarth pit may be remnants of the ore-zone. Dark grey-greenish
outcrops on the west side of the pit near the centre of the mine area are Dismal Ashrock
Formation. The sides of large heaps of waste rock on the west side of the mine area also
appear to be mainly ashrock. The upper bench road that runs nearly full length of the
west side of the mine area approximately marks the contact between Dismal Ashrock
Formation and adjacent mafic metavolcanic rocks. East-facing pillow lavas and
metagabbro dikes underlie most of the tree-covered ridge beyond the upper bench road.
The failed slope at the northwest end of the Hogarth pit is in metagabbro and tonalite.

Proceed back down the side-road, turn right and continue 1 km down the main access ramp. Park
at the junction with the first bench road to the left and walk about 300 m south along the bench
road. .

Stop 6-5. Unconformity; Wagita Formation, Mosher Carbonate Formation

The large bluff east of the bench road is composed of tonalite cut by thick, inclined
metagabbro dikes. Near the top and at the south end of a small talus slope about 300 m
from the parking area, steep-westerly dipping beds of rusty Mosher Carbonate Formation
lie in unconformable contact with tonalite along the face of the bluff. Normally grey
crystalline tonalite becomes buff, friable and altered possibly reflecting development of a
regolith at the unconformity. Mafic minerals and plagioclase are altered to chlorite,
sericite and carbonate however, the rock retains a relict igneous texture shown by
unaltered quartz grains dispersed throughout the medium.

The unconformity is marked by a transition over a distance of 1 to 2 m from altered
tonalite through gritty sandstone (Wagita Formation) to bedded Mosher Carbonate
Formation. Quartz content increases up-section in the sandstone; quartz grains are
present in the lower carbonate beds. The unconformity is relatively unfaulted at this
locality.

Proceed back up the main access ramp and drive around to the west side of the mine to exposures
of Dismal Ashrock in the west wall of the Hogarth pit.

Stop 6-6: Dismal Ashrock Formation



The soft, dull, dark green rock is representative of Dismal Ashrock Formation. The
ashrock is composed of dark, poorly sorted, subrounded lapilli and is essentially a lapilli
tuff that rarely shows stratification. Some lapilli are zoned possibly due to accretionary
growth under subaerial conditions. Although Jolliffe (1955) noted thin lava flows in this
unit, the ashrock is dominantly pyroclastic and in this regard is rare among Archean
komatiites.

Continue north on the upper bench road along the west side of the mine area. Turn right and
proceed .3 km down a pit-access ramp turning right at an ensuing junction and continue .2 km
down toward the flooded Hogarth pit. Park by two power poles mounted in cement-filled tires.
Walk north along the access road curving up-hill to the west. From the end of the road follow a
flagged trail north over heaps of mine waste to the edge of the pit.

Supracrustal assemblages and the structure of greenstone belts - Although originally interpreted
as homoclinal successions, geochronology has shown in recent years that many greenstone belts
are composites of supracrustal assemblages differing in age by up to 300 Ma (e.g. Corfu and
Andrews 1986; Ayres and Corfu 1991). Although assemblages are major structural components
of greenstone belts, mapping of assemblages has proven difficult because many contain similar
types of volcanic and sedimentary rocks and all have been affected by late metamorphism and
deformation. Boundaries between assemblages tend to be poorly exposed and can be either
depositional time gaps or faults with large possible displacements. In certain well-studied areas
such as the Favourable Lake greenstone belt, assemblage boundaries appear to be mainly thrust
Jaults (Ayres and Corfu 1991).

At the present locality, the boundary between the Dismal Ashrock Formation and contiguous
mafic metavolcanic rocks could possibly be an assemblage boundary. Favourable evidence
includes the major lithologic and structural transition from the west-facing Steep Rock Group to
a thick sequence of east-facing mafic lava flows and gabbro. The boundary is faulted in the mine
area (Figure 6-3,; Stop 6-7),which implies that the mafic sequence could have been tectonically
Juxtaposed with the Steep Rock Group. Since neither the Steep Rock Group or metavolcanic
rocks of the Steep Rock belt are dated, the depositional time gap at their mutual contact is
unknown.

Stop 6-7: Deformation at the contact between the Dismal Ashrock Formation and mafic

metavolcanic rocks
The pale green to white outcrops west of the upper bench road are pillowed mafic flows.
East of the flooded Hogarth pit are bluffs of rusty Mosher Carbonate Formation.
Approximately where the trail ends, the Steep Rock Group curves abruptly west and is
cut off by a large metagabbro dike and the Bartley fault at the northwest end of the
Hogarth pit. Metagabbro and tonalite make up most of the large bluff beyond the
northwest end of the pit; a large rock slide in this area forced the mine to close
prematurely in 1979. ’

Provided that the slope of waste rock to the north is not flooded, carefully move down the



slope. Observe the pale-green to white friable rock that shows good pencil structure in
the bench wall to your left. The pale green rock is probably a deformed mafic
metavolcanic flow. Moving farther down the slope you pass beside soft, crumbled and
crenulated, variably rusty to dark green rock of uncertain type. Upon reaching the lower
bench level, go west along the bench to a point where it is overrun with talus. The dark-
green deformed rocks in the pit wall behind the bench are Dismal Ashrock Formation and
metagabbro. A rusty zone, which is possibly a pyrite lense, can be seen high on the pit
wall. Several subvertical, north-trending mesoscopic faults cut up through the ashrock
and are eroded back into the pit wall.

The area illustrates severe deformation at the upper ashrock contact in the mine area.
Mineral lineations plunge down-dip westerly implying a dominant component of dip-slip
faulting.

Proceed back up the ramps to the upper bench road and go south on to the paved perimeter road
in the direction of Atikokan. Turn right on the road leading to the seaplane base on Steep Rock
Lake and continue up a steep hill and around several curves for .4 km. Park in a turn-out on the
left side of the road and walk east about 50 m through small trees to low outcrops in an
abandoned gravel pit.

Stop 6-8 (optional) Pillowed mafic metavolcanic flows
This outcrop lies within the Canadian Charelston Gravel Pit that was strip-mined for iron-
ore gravel in 1960 to 1965.

Pillowed mafic metavolcanic flows that underlie the western half of the Steep Rock belt
are represented in this outcrop. Pillows typically have a pale-green, homogeneous
interior and very-fine-grained, dark-green rims. Several varieties of pillows ranging from
large "mattress" to small spherical types occur together. The younging direction derived
from pillow shapes in this outcrop and elsewhere in the western Steep Rock belt is east.
A massive flow occurs at the extreme west end of the outcrop. The rock is calc-alkaline
basalt.

Proceed back to Atikokan and south to the junction of Highway 11B and Highway 11. Turn west
on Highway 11 and continue for 1.2 kilometers turning north on a forest access road just before
Kemuel Lake. Drive about 200 m into a clear-cut and reforested area, park at the first turn-out
and walk to a low outcrop on the east side of the road.

Stop 6-9 (optional) Quetico metasedimentary rocks

This outcrop shows several types of bedding and sedimentary features. Thick beds (up to
1. m) of fairly homogeneous metawacke occur at the north side of the outcrop. Bed
thickness is generally .05 to .2 m; many beds are graded from a coarse sandy base to a
grey, laminated, silty top. Truncated beds and crescentic scour channels filled with
coarse material are present. Clasts (up to .2 m) of fine-grained, white chert or possibly



felsic volcanic material fill some scoured channels. Grainsize gradation and scour
channels indicate that the local younging direction is south. The outcrop is cut by quartz
veins, fractures and small-displacement faults. The mafic mineral is mainly biotite.
Metamorphic grade increases south with the appearance of amphibole and garnet about 1.
km distant.

End of Day 2. Return to Atikokan or Thunder Bay.
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