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Introduction
In 2012, Géologie Québec initiated a Quaternary 

surveying project in the Churchill geological province. 
In areas of thick sedimentary cover, drift prospecting 
is generally a common and effective approach for 
assessing the mineral potential of a region.

During the summers of 2012 and 2013, nearly 500 till 
samples and roughly one hundred esker samples were 
collected in NTS map sheets 24G and 24H (Figure 1). 
In addition, detailed mapping of surfi cial deposits and 
erosional marks from the passage of glaciers was car-
ried out to make the best use of the analytical results. 
A number of exploration targets were defi ned and are 
presented in this document.

Geological setting
The study area is located in the southeast part of the 

Churchill Province. It is bordered to the west by the 
Rachel-Laporte Zone and the Labrador Trough, and to 
the east by the Torngat Orogen. For additional details 
on the bedrock geology of the region, the reader should 
consult geological reports RG 2013-04 and RG 2014-02.

Surfi cial deposits and their associated landforms 
across most of the study area belong to a morpho-
logical assemblage that converges toward Ungava 
Bay. This assemblage of landforms refl ects the late 
position of an ice divide associated with the Labrador-
Québec sector of the Laurentide Ice Sheet. It displays 
alternations of streamlined forms and Rogen (ribbed) 
moraine fi elds, interspersed with glaciofl uvial corri-
dors comprising eskers. Combined drift and glacio-
fl uvial sediment sampling were use to document the 
mineral potential of the area at the regional and local 
scales. Analytical results, along with a map of surface 
deposits produced from the 2012 and 2013 surveys, are 
available from the SIGÉOM database of the Ministère de 
l’Énergie et des Ressources naturelles (http://sigeom.
mrn.gouv.qc.ca).

Ice movements 
and associated glacial dynamics

Figure 2 displays the recent ice movements that 
affected the study area. The movements documented 
in NTS map sheet 24H refl ect the movement of the 
ice divide commonly known as the Labrador Ancestor 
Ice Divide (Dyke and Prest, 1987). The western part of 
the zone shows an ENE direction of movement (purple 
arrows, Figure 2), opposite to the generally westward 
direction (green arrows, Figure 2). The distribution 
and crosscutting relationships of these movements 
are related to the migration of the ice divide over 
time. For the purposes of assessing mineral potential, 
detailed mapping of erosional marks, as in this project, 
proved to be very helpful. Determining the relative 
chronology of movements is useful to deduce the 
geometry of palimpsest dispersal trains, and provides 
a better constraint on potential sources of mineral 
occurrences. The ice divide appears to have migrated 
from west to east according to documented crosscut-
ting relationships, and was subsequently positioned 
along the George River axis, thereby allowing fi elds of 
streamlined forms to develop in the southwest part of 
map sheet 24H.

Finally, the most recent movement that affected the 
study area was generally towards the north-northwest 
(blue arrows, Figure 2). It is mainly documented in 
map sheet 24G, and in the western part of 24H, cutting 
across the general westerly movement (green arrows, 
Figure 2). In the western part of map sheet 24G, this 
movement built streamlined forms that alternate with 
fi elds of Rogen moraines. This zone, located between 
the depression of Rivière à la Baleine and the topo-
graphic highs of the Labrador Trough, appears to defi ne 
an ice stream corridor. This zone of high-velocity ice is 
also visible east of Rivière à la Baleine, in the Rivière 
Qurlutuq valley.
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Mineral targets defi ned by the 2012–2013 
Quaternary surveys

The targets presented in this document (Figure 3) 
were determined from till and esker surveys carried 
out as part of the Churchill Quaternary project. Differ-
ent analytical methods were combined to emphasize 
the boundaries of these zones. The methods included 
geochemical analyses on the fi ne-grained fraction 
of tills and on lake-bottom sediments, the visual 
analysis of heavy mineral concentrates from tills and 
eskers, microprobe analyses on indicator minerals, 
geophysical surveys, as well as other basic compos-
itional investigations. The identifi ed areas of interest 
reveal favourable settings in the secondary environ-
ment, but represent the fi rst step in the assessment 
of regional mineral potential; additional work will be 
necessary to demonstrate their true value.

The 30 targets identifi ed are presented in Table 1, 
which provides, among other things, their precise geo-
graphic coordinates and a brief description. The targets 
are primarily for base metals (Ni-Cu-Zn), gold and the 
rare earth elements. There is no evidence in the region 
of diamondiferous kimberlite pipes or lamprophyres.

This information is available via an interactive map 
on the Géologie Québec website (http://sigeom.mrn.
gouv.qc.ca/signet/classes/I1108_afchCarteIntr). 

Glacier dynamics and transport distances
Figure 3 shows the area covered by the study, which 

is divided into a mosaic of zones representing distinct 
subglacier dynamics. This mosaic translates in different 
transport distances according to zone. In the context of 
a regional-scale survey and in the absence of a good 
lithological tracer, it is diffi cult to determine exactly 
how much dilution occurred. This subdivision is thus 

qualitative, but nevertheless useful for discriminating 
high-velocity zones from slower-velocity zones typical  
of cold-based ice conditions with limited ice movement. 
The four subdivisions below were defi ned according to 
the following parameters: geomorphology, relative ice 
fl ow chronology, chemical index of alteration (CIA), dis-
persal based on till matrix fi nes and till clast petrology. 

• Zone 1: High-velocity ice zone (ice stream). Signifi cant 
effective transport distance (multi-kilometre). 

• Zone 2: Peripheral zone around ice stream corridors. 
Intermediate transport distance (kilometre-scale).

• Zone 3: Zone of cold-based glacier conditions. Little 
evidence of glacier erosion. Transport distance 
nearly nil.

• Zone 4: Zone of ice disintegration. Generally thin cover 
of melt-out till. Not very appropriate for sampling due 
to the reworking of sediments by meltwater.

 This mosaic highlights the relationship between 
identifi ed targets and local glacier dynamics, and 
provides glacier transport data that could one day be 
used in the search for mineral occurrences.
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