
Till composition in the Hayes River area, Hudson Bay Lowland, Northeast Manitoba

Concluding 
remarks

Ÿ The differentiation of distally-sourced 
greywacke clasts derived from the 
Omaralluk Formation in eastern 
Hudson Bay and locally-sourced 
metagreywacke and greenstone 
derived clasts is imperative and should 
be approached cautiously with 
consideration for the implications on till 
provenance interpretation

Ÿ Drift thickness is variable within the 
Hudson Bay Lowland and is an 
important parameter to consider when 
interpreting till composition

Ÿ Elevated greenstone/greywacke 
concentrations in till within the Hudson 
Bay Basin are intriguing and suggest 
the potential for additional source rocks

Ÿ KIM concentrations at section 15 near 
the Hayes and Gods River should be 
followed up with additional KIM 
sampling and clast fabric analysis. 
Nearby accessible sections with till are 
identified on this poster.

Hodder, T.J. & Gauthier, M.S.

Paleozoic geology from 
Nicolas et al. (2014).

Precambrian geology from 
Rinne (2016).

Introduction

Bedrock Geology 
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Ÿ Original field work conducted in 2001/2002, but 2002 data was never released. This study 
compiled all field and analytical data (MGS OF2017-4)

Ÿ 24 sections, 212 till samples, 60 clast-fabrics conducted
Ÿ Till samples processed for: clast-lithology counts, kimberlite-indicator-minerals, till-matrix 

geochemistry

Effect of drift thickness on till composition
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SW ice-flow of
Hayes Lobe

(streamlined surface)

Ice-flow interpretation

SE to SSE ice-flow

SW to SSW ice-low

Carbonate

Undifferentiated 
greenstone and greywacke

Ÿ Variability in drift thickness near the Fox River belt influenced clast-lithology content within till 
Ÿ Evidence for the incorporation of locally-derived greenstone detritus in till; therefore, ‘greywacke’ clasts initially thought to 

indicate an eastern Hudson Bay provenance can also represent a local provenance

Greenstone / 
greywacke 
content 
increasing in till 
as a result of a 
switch from SW 
to SE ice-flow. 
Drift thickness is 
thinner to the 
northwest (up-
ice) and allows 
incorporation of 
the local 
greenstone  
bedrock. 

Return to high  
carbonate till as 
a result of an ice-
flow trajectory 
shift to SW

SW ice-flow of
Hayes Lobe

(streamlined surface)

Clast
fabric

Clast
fabric
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Drillcore used for drift 
thickness calculation

Section number

Potential local metagreywacke or greenstone sources

Fox River Belt (Rinne, 2016)

Paragneiss and metagreywacke (Rinne, 2016)

Calculated drift thickness

Paleozoic outlier 
defined by drillcore

(Rinne, 2016)

Precambrian-
Paleozoic 
boundary

kilometres

Other lithologies
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Thin drift

Kimberlite indicator mineral results 
Recommendations for follow-up:
Section 67-CDG-125 is 1.2 km southeast of Section 15 and along the ice-flow 
trajectory indicated by clast-fabrics at Section 15. This section should be visited for 
KIM sampling and clast-fabrics to help determine KIM source. Additional sections 
should also be visited, e.g., MR-195 and MR-194.
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Stratigraphy sources
Operation Winisk (Craig et al., 1967)

This study

Netterville (1974)

Section HR1

Section 20

Section 15

Abbreviations
c = clay
z = silt
s = sand

g = gravel
T = Till
x = slump

420000E 440000E 460000E 480000E 500000E 520000E 540000E 560000E

6
3
2
0
0
0
0
N

6
2
9
0
0
0
0
N

6
2
6
0
0
0
0
N

6
2
3
0
0
0
0
N

6
2
0
0
0
0
0
N

6
1
7
0
0
0
0
N

6
1
4
0
0
0
0
N

6
3
2
0
0
0
0
N

6
2
9
0
0
0
0
N

6
2
6
0
0
0
0
N

6
2
3
0
0
0
0
N

6
2
0
0
0
0
0
N

6
1
7
0
0
0
0
N

6
1
4
0
0
0
0
N

B
A

?

B
A

Nelson River

G
ods R

iver

P
en

ny
cu

ta
w
ay

 R
iv
er

S
tu

p
a
rt

 R
iv

e
r

Fox River

Hudson Bay

 Shamattawa 

H
ay

es
 R

iv
er

Y
ak

aw
 R

iv
er

*
Legend

Till
sample
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11

Number of KIM 
grains recovered

15

Ÿ All till samples analyzed for KIMs 
Ÿ 52% of the recovered KIMs were from section 15

A-axis clast fabric 
ice-flow interpertations

G9 Garnet

G3 Garnet

G11 Garnet

Cr-spinel

Mg-ilmenite

0.3–0.5 mm
size-fraction

0.5–2.0 mm
size-fraction

No KIMs 
recovered

KIM results

Stratigraphic and ice-flow data indicate a lower till 
deposited by ice-flow trending NW-SE (uncertain 
direction) and an upper till deposited by south-trending 
ice-flow separated by an interglacial unit 

Stratigraphic data 
near section 15

(6.0 m) = unit thickness

Ice-flow indicator data 
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Stratigraphy ice-flow indicator observations

Clast fabric (strength of moderate to 
very strong)  

Striated boulder
Striated boulder (Craig et al., 1967)

Bedrock ice-flow 
indicator observations

This study

Tyrrell (1916)

Craig et al. (1967)

Potter (1962)

Paleozoic-
Precambrian 

contact

likely or confirmed interglacial unit

suspected interglacial unit

stratigraphic log not to surface

sub-till sediment of unknown rank Clast fabric (strength of poor)

 Shamattawa 

kilometres

Ÿ Bedrock outcrops are rare and ice-flow reconstructions rely on clast-fabric data to determine paleo–ice-flow 
trajectory

Ÿ 60 clast-fabric conducted; 45/60 considered to be of moderate to very strong as an indicator of ice-flow trend
Ÿ NW-SE oriented indicators are shown as bidirectional indicators because both ice-flow trends are present in 

the regional ice-flow record 

Till samples are 
displayed as 

stacked circles at 
section locations. 

Ice-flow data 
depicted at depth 

measured in section. 

Greenstone/greywacke (GG) dispersal trends
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 Carbonate 
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 Greenstone / 
 Greywacke 

 Sandstone 
 Ironstone 

 Quartzite  Mafic  Volcanics  Red volcanic

 Carbonate 

 Granitoid 

 Red carbonate  Red volcanic Volcanic 

 Greenstone / 
 Greywacke Issues:

Ÿ In the size-fraction (4–8 mm) used for clast lithology 
analysis, greywacke and greenstone clasts generally 
cannot be confidently distinguished 

Ÿ Originally, Nielsen and Fedikow (2002) interpreted all 
‘greywacke’ clasts to be sourced from the Omarolluk 
Formation  “Omars” of the Belcher Group (eastern 
Hudson Bay), yet section HR7 demonstrates these 
clasts can be at least partly locally-derived

Ÿ Ice-flow indicators at till sample locations with 
elevated greenstone/greywacke (GG) values suggest 
ice-flow deposition by W, WSW, SW, SSW, SSE and 
NW-SE 

 Sutton  
 inlier 

 Belcher 
 Group 

 Dubawnt Supergroup 

Hudson Bay 
Basin

Omar boulder, Kaskattama highland, 
northeast Manitoba

Metavolcanic (greenstone) boulder, 
Gods River, northeast Manitoba

High greenstone/greywacke concentration in till at section 21

High carbonate concentration in till at section 20

High granitoid concentration in till at section 16

Additional sources?
Ÿ Unexpected elevated GG till sample sites are present 

northeast of potential local sources within the Hudson 
Bay Basin, e.g., section 21 and 22

Ÿ Clast-fabric measurements from these tills, at 
sections 21 and 22, trend to the west, south-
southwest and northwest-southeast – all of which 
preclude the Fox River greenstone belt and 
metagreywacke as a source

Ÿ Elevated concentration of GG clasts at sections 21 
and 22 – up to 34.7 wt. % – suggests that some of 
these clasts must have a more local source, in 
addition to the Belcher group which is ~ 800 km from 
this study area 

Ÿ Elevated GG clast counts have recently been 
recognized east of this study in the Kaskattama 
highland region ----> SEE POSTER IN THIS 
SESSION

Potential local 
greenstone and
metagreywacke 

sources
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likely or confirmed interglacial unit

suspected interglacial unit

stratigraphic log not to surface

sub-till sediment of unknown rank
Clast fabric 
(moderate to strong) 

Striated boulder 
(Craig et al., 1967)

Till-clast lithology; 
GG content

<1th
1–5th
5–10th
10–25th
25–75th

16.3–21.1
21.1–26.8
26.8–39.5
39.5–55.7

<1.8
1.8–2.6 
2.6–3.6
3.6–5.5
5.5–16.3

75–90th
90–95th
95–99th
>99th

(wt. %) (percentile)

Stratigraphy ice-flow indicator 
observations at elevated (>90th 

percentile) GG sample sites

Cumulative GG content (wt. %)

>90th percentile

>95th percentile

>99th percentile

Photo of clast 
count to right  

Photo of clast 
count to right  

Photo of 
clast 
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to right  

Hybrid (mixed) clast concentration in till at section 15

 Carbonate 
 Granitoid 

 Sandstone Red volcanic

 Greenstone / 
 Greywacke 

Oolitic Jasper

 Red carbonate 
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Additional 
information 

regarding this 
study can be found 

in OF2017-4

Modified from Kaszycki et al. (2008)
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