Drift exploration techniques in the Gillam area - year 4 (NTS 54D, 54C)
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Problem Problem and objectives
The goal of this work is to determine the effect of mulfiple glaciations on fill deposition, in a zone of transition from a muilti-fill
stratigraphy within the Hudson Bay Lowlands to a single till stratigraphy over the Precambrian Shield.
The study area has access to numerous sections that [ g_d
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Objectives e = A |
1) investigate the surficial geology; |
2) investigate the subsurface geology where |
exposed along river sections; * 1Spit Lake
3) conduct till sampling for analyses of Hill | b - e
composition and provenance; | * | | |
4) develop a new public till-compostion database; and | wwm:g%ﬂ:e‘uo i
5) determine till provenance and geochemical I P 4 e S I § | T
assemblages; and their potential implications for drift
exploration.

‘University of Waterloo, Waterloo, ON

Deposition and erosion during glaciation

Not every ice-flow phase is depositional and erosional

If a glacier is sliding along the
bed, it can erode by plucking,
abrading or striating the bedrock.

If a glacier is sliding over preexisting
sediments, it may erode those
sediments, and/or deposit

lodged boulders at the contact.

..or it may deposit a new fill,
creating a sharp contact with
preexisting sediments.

Till deposition could have occurred during older phases or younger phases,
or a mix of both; resulting in reworking and removal of older tills (overprinting)
and/or minimal reworking and high preservation (inheritance).
...thus we need to figure which phase(s) is/are actually responsible for
till composition — in order to figure out up-ice source area.

If there is enough sediment
supply (from an area “x”
distance up ice), deposition can
be continuous even though the
orientation of ice flow may
change over time.

Methods: mulfi-proxy data analysis

Till sampling

Fleld mapping

Augering intfo a hole that was dug by
hand allows us to reach depths of up to
2.5 metres.

Remotely-sensed mapping

Collected 244 samples of fill for further
analyses. Due to cover by thick organics or
glaciolacustrine sediment, sometimes it's
necessary to sample till from where water
has eroded the surface material.

Till-clast lithology

Clast fabrics

Mapping of erratics

Aikely sourced from the Omarolluk

islands of eastern Hudson Bay.

Measuring the orientation of elongated clasts
within till allows us to approximate the stress
orientation during deposition and hence the
ice-flow orientation.

Till-matrix texture

Surficial geology maps are made using the
field information, combined with aerial
photography and digital elevation models.

The composition of the till is used to determine
where the sediment-source area is. For example,
most of the fill in the study area is carbonate-rich
(left), and has been deposited by ice flowing
west to southwest from the Hudson platform.
Some areas though, are granitoid-rich (right),
and have been deposited by ice flowing from
the north and northwest.

determine where till is sourced from. In the
Gillam area, however, there is no spatial
or strafigraphic correlation with texture.

Supergroup, outcropping in
Nunavuft.

formation, outcropping in the Belcher

Likely sourced from the Dubawnt
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Stratigraphy and sedimentology

Nelson River, semi-vertical section
Elevation: 42 m (surface)
Latitude: 56.781 Longitude: -93.587
64 km northeast of Precambrian Shield
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Example of a compiled section

Interbedded fine, medium
sand and silty-sand. Beds are
| /well-sorted, 1-10 cm thick.

m.

Blocky brown diamict,

increasingly more compact

/with depth, with 10% clasts, a
sandy-clayey silt matrix;

along joint faces

7.75-7.85: massive silty-clay,
10% clasts (granules to small

pebbles, grey brown
7.85-7.91: finely lamintated
silty-clay, no clasts, grey
7.91-8.0: massive, gravelly-
sand, poorly-sorted, m-cs with
15-20% granules to large
pebbles, oxidized. Macrofossil
analysis confirms that this unit
is devoid of organics.

Blocky grey-brown diamict,
with 10% clasts, a sandy-silt
matrix; manganese staining is
present along joint faces.
Visually very hard to
differentiate from upper
diamict unit.
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Shell fragment collected at 1.4

manganese staining is present

Thick and thin fill

Thin till over striated outcrops of
paragneiss.

2-3 m of till over diorite Thick till over limestone bedrock. A section with at least 3 different

till units, separated by nonglacial
sediments, over limestone bedrock.

Why does this matter?
Because we assume uptake from underlying bedrock into glacier/base, where it is

transported and deposited down-ice. So we need to know:

* Which direction was the sediment
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And, in the case of multiple ice-flow events
or phases over time:
*Were earlier events completely removede
(‘overprinted’)
*In which case only the last ice-flow
event is important.
e Were earlier events only partially removede
(‘inherited’)
*In which case all ice-flow events, or
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Phasetl OOO A > bedrock underneath oboyve q
Phase 2 A A Thick fills, dispersal :
\ A ™ N from farther away

Trommelen et al. 2013 Boreas, v. 42, p. 693-713

Bedrock

Owing to thick surficial cover and lack of access, the bedrock is mostly unstudied and mapping is at reconnaissance level.
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lce-flow history

During our 4 summers of fieldwork in Gillam, we collected striation measurements from 24 sites, conducted till-clast fabric analyses at 41 sites from 18 sections,
and completed magnetic fabrics on till matrix at 6 sites. We have also compiled similar work from other studies in the area.

Below is the newly-revised ice-flow history for the Gillam area, that also takes into account till composition and stratigraphy.
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2 streamlined landform flowsets cross the study area. The Hayes Lobe was erosional,
while the Stephens Lake re-advance was erosional and depositional.

Till-clast lithology

2—4 mm
12%
granitoid
79 1% other
0
pink
carbonate

2—4 mm 2—4 mm

2—4 mm

15% greenstone 36% metagreywacke

9% other
1% carbonate

41% carbonate

4% other 5% greenstone

11% other

of pink carbonate clasts.

Highly calcareous carbonate-rich
till, with elevated concentration

Weakly calcareous till with
elevated (>99th percentile)
grantoid concentration and
greenstone (>95th percentile)
concentration.

Hybrid (mixed) calcareous till with
elevated (>95th percentile)
grantoid concentration and a
lower concentration of greenstones.

Hybrid (mixed) calcareous fill with
grantoids (70th percentile) and
greenstones (7/0th percentile).

The wide range in eastern- and/or northeastern-sourced calcareous, and ‘locally’-sourced greenstone clast
concentrations, combined with the variable concentrations of northern-sourced clasts, suggests that the

Till-clast till types
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Future work

Final work is progressing, and we hope to provide a new till stratigraphy for the Hudson Bay Lowland. We will test our
stratigraphy by correlating with sections along the Hayes and God s rivers, as well as in the Kaskattama highlands.

Locally, three 1:50 000 surficial geology maps will be produced, and all section and sample data will be released.
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