Recent Kimberlite Indicator Mineral Results and Sampling in Northern Manitoba
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derived indicator-minerals. Results have been
released in MGS OF2017-2 (Hodder, 2017a).

A total of 106 KIM grains were recovered from
the 0.3—-0.5 mm size-fraction of nineteen 22.7
L till samples. The majority of the KIMs
recovered are Cr-spinel (77%) and Mg-
iImenite (15%). Additionally, three G9 garnets

(4%), one G11 garnet (1%) and four diamond-
inclusion Cr-spinels (4%) were identified with

Southern Indian Lake region

Reconnaissance-scale kimberlite-indicator-
mineral (KIM) sampling was undertaken in the
Southern Indian Lake area of north-central
Manitoba. This is the first study to investigate
the diamond potential of the region using till-

OF2017-2

Kimberlite-indicator-mineral results
derived from glacial sediments (till)
in the Southern Indian Lake

area of north-central Manitoba
(parts of NTS 64B15, 64G1, 2, 7, 8)

By
T.J. Hodder

2016 KIM results displayed as proportional-sized symbols (Hodder, 2017a).
Background hillshade image was generated using Canadian digital surface model

(Natural Resources Canada, 2015).
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the results of the survey displayed below.
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2016 KIM results displayed as proportional-sized compositional pie charts (Hodder,
2017a). Background hillshade image was generated using Canadian digital surface
model (Natural Resources Canada, 2015)

Overview of kimberlite indicator mineral data in northern Manitoba
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Kimberlite indicator mineral (KIM) data was compiled by the Manitoba Geological Survey (MGS) as part of a 2003 initiative and version 3.0 of the database was released
as part of stand alone KIM database (Keller et al., 2004). Since 2004, in northern Manitoba, KIM results have been published for the far north (B6hm et al., 2008),
Southern Indian Lake (Hodder, 2017a) and Kaskattama highland (Hodder and Kelley, 2017) areas. 2017 KIM sampling was undertaken along the road network in the
Lynn Lake area (Gauthier and Hodder, 2017) and additional sampling was conducted in the Kaskattama highland area (Hodder, 2017b).
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Lynn Lake region

The diamond potential of the Lynn Lake area of Manitoba is unknown. There is currently no
public KIM data available for the Lynn Lake region (Keller et al., 2004), hence this study will
provide the first regional-scale insight into diamond potential from an indicator-mineral

perspective.
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To the west, the Sask craton is known to host the Cretaceous aged Fort-a-la-Corne !
diamondiferous kimberlites (Leckie et al., 1997). In addition, recent diamondiferous ;
kimberlites have been discovered within the Sask craton at the Pikoo project (Armstrong i
and Kupsch, 2016), which is located approximately 100 km west of Flin Flon, Manitoba. .'
Ages consistent with that of the Sask craton were also observed in the Lynn Lake area in
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rocks from the Sickle Group (Beaumont-Smith et al., 2006). The presence of Archean to
earliest Proterozoic rocks in the west-central area of Southern Indian Lake, as well as the
ubiquitous presence of zircons of Archean age in volcaniclastic rocks of the Southern Indian
domain, suggests the potential existence for Archean crust in the area (Kremer et al., 2009).

This may be analogous to the Archean crust of the Sask craton.
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Results from the Lynn Lake area will be compared to recent KIM results in the Southern i
Indian Lake area (Hodder, 2017a) to provide additional insight into the diamond potential of - ko

northwestern Manitoba.
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01' 7 till sample sites and historical sampling in the Lynn Lake area (Gauthier and Hodder, 2017).
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A total of 48 till samples (22.7 L each) were collected during the 2017 field season (Gauthier %
and Hodder, 2017). 2017 KIM results are anticipated to be released in Spring 2018. ‘;
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Kaskattama region

Reconnaissance-scale KIM sampling was undertaken during the 2016 and
2017 field season in the Kaskattama highland region of northeastern
Manitoba. This is the first public study to assess the diamond potential of the
area from an indicator-mineral perspective. An additional thirty-four KIM
samples were collected during the 2017 field season to follow-up on 2016
results and tighten the sampling density in the study area. 2016 KIM results
have been released in MGS OF2017-1 (Hodder and Kelley, 2017). 2017 KIM
results are anticipated to be released in the spring of 2018.
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Kimberlite-indicator-mineral results
derived from glacial sediments (till)
in the Kaskattama highland area

of northeast Manitoba

(parts of NTS 53N, O, 54B, C)

By
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Manitoba 9%

A total of 95 KIM grains were recovered from the 0.3—-0.5 mm size-fraction of thirty 11.4 L till samples. The
majority of the KIMs are Cr-spinels (81%) and Mg-ilmenites (8%), though G9 garnets (5%) and Cr-
diopsides (3%) are also present. One diamond-inclusion Cr-spinel, G11 garnet and G3 garnet were also
recovered. The highest concentration from one sample is 17 KIMs, collected from a surface mudboil. A

gold grain was recovered from a sample in the central region of the study area.
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2016 KIM results displayed as proportional-sized symbols (Hodder and Kelley, 2017). Background hillshade image was
generated using Canadian digital surface model (Natural Resources Canada, 2015).
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2016 KIM results displayed as proportional-sized compositional pie charts (Hodder and Kelley, 2017). Background
hillshade image was generated using Canadian digital surface model (Natural Resources Canada, 2015).

500(|)00E 550(?00E 6OO(I)OOE 650(|)00E
Z . . X' 3
S | Kaskattama ice-flow indicators /f% O
B & /r S
N .ol o
© @ : o™ Z
Ny - 8 ((65
. a\\a‘ //
w0 y
% 4, > (§
/k@ﬁ F ~.\\ @/1 Q\'
.... .... .V ‘.‘~~~ B ’~~~‘~~~ /l
Q : 25 3 /’ o
§— X X—i / = " )\ 7 §
N g\ e SN =
%) . . . . 48 ;oo pa
. \ . Shamattawd % Eche, 3 \:-5%\ RNV .
N s Oing River *i\ A R4
< ‘: !‘\i //
# 7 Elevation
\/ S / (m asl)
g, 235
z \o /f—x 16 | 2
o ’ COJ'I
(@) N -
3 g™ 0 25 50, S
s |® s s e KilOmetres | S
© : : . -
Legend _ . _ . _ e Stratigraphic till sample Streamlined-landform flowsets
— Suspected interglacial unit (organic-bearing) Y
. : . Clast-fabric bidirectional Kaskattama “ Hayes
Sub-till gravel, sand, silt, or clay unit : ... vy
: : rose diagram A :
<~ Lodged clast ice-flow observation

Nielsen, E. and Fedikow, M.A.F. 2002: Kimberlite indicator-mineral surveys, lower Hayes River; Manitoba Industry, Trade and Mines, Manitoba Geological Survey, Geoscientific Paper GP2002-1, 11 p.
Trommelen, M.S. 2015: Glacial history and till composition, Knee Lake area, northeastern Manitoba (NTS 53L14, 15, 53M1, 2); Manitoba Mineral Resources, Manitoba Geological Survey, Geoscientific Paper GP2013-3, 30 p.

Ice-flow data in the Kaskattama study area (modified from Hodder, 2017b). Clast fabric data collected during the 2017 field

season is portrayed as bidirectional rose diagrams. Two streamlined landform flowsets are present in the study area referred to
as the Kaskattama and Hayes flowsets. The Hayes flowset is SW trending. The Kaskattama flowset is either NW or SE
trending. Background hillshade image was generated using Canadian digital surface model (Natural Resources Canada, 2015).
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