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INTRODUCTION

This article for 2015 builds upon work completed during the 2014 field season (Hastie 2014) and
represents the second year of a four-year PhD study of gold mineralization in the southern Swayze
greenstone belt (SGB). Although it is widely accepted that the Swayze greenstone belt is the western
extension of the Abitibi greenstone belt (van Breemen, Heather and Ayer 2006; Thurston et al. 2008;
Ayer et al. 2010), it is referred to in this article as the Swayze greenstone belt rather than the Abitibi
greenstone belt to facilitate geographical location.

The SGB is located roughly 40 km west of Shining Tree in northern Ontario. Presently, it is
relatively underexplored compared to the Abitibi greenstone belt proper; however, the reason for its
apparent lack of gold endowment, compared to the remaining Abitibi greenstone belt and other global
greenstone belts, has not been addressed. In fact, the recent (2009-2010) discovery of the world-class
Coté Gold deposit (7.6 million ounces gold Indicated resource and 1.1 million ounces gold Inferred
resource: IAMGOLD Corporation 2013), which defines a new metallogenic gold event at 2740 Ma
(Kontak, Creaser and Hamilton 2012), suggests that the inferred lack of endowment may be more
apparent than real.

This project will draw on previous studies on the evolution of the SGB (Heather 2001) and its
tectonic and structural framework to understand the nature and origin of its different types of gold
deposits and to address the issues noted above. Although Co6té Gold is only one world-class gold deposit
known in the SGB (Rogers et al. 2013; Katz et al. 2015), there are several smaller, but significant, gold
deposits (e.g., Jerome, Rundle, Kenty) with poorly constrained geological settings and genetic models.
These latter deposits provide a basis to address the links between different types of gold mineralization
with large-scale features and processes.

The main objectives of the project are, therefore, to 1) compile and fully characterize the different types
of gold deposits in the southern SGB; 2) provide a tectonic framework for the formation of the different
types of gold deposits; 3) integrate the gold deposit types defined within the evolution of the SGB; and
4) compare these results with models for evolution of gold-endowed Archean greenstone terranes.

GENERAL GEOLOGY

The SGB is located to the southwest of the Abitibi greenstone belt and is bounded by the Nat River
granitoid complex to the north, the Kenogamissi granitoid complex to the east, the Ramsey—Algoma
granitoid complex to the south, and the Kapuskasing Structural Zone to the west (Figure 9.1). The SGB

Summary of Field Work and Other Activities 2015,
Ontario Geological Survey, Open File Report 6313, p.9-1 to 9-9

© Queen’s Printer for Ontario, 2015
9-1



Earth Resources and Geoscience Mapping Section (9) E.C.G. Hastie et al.

360000 380000 400000 420000m E

5349000

o
o
o
o
N
[52]
w

5280000 5300000

5260000m N

Mafic to Metasedimentary Mafic intrusive Migmatized
intermediate rocks rocks supracrustal
metavolcanic rocks rocks

Felsic to Ultramafic to mafic Felsic intrusive

intermediate metavolcanic/ rocks

metavolcanic rocks intrusive rocks

Figure 9.1. Simplified geologic map of the southern Swayze greenstone belt displaying areas of study (enclosed by red line).
Location information provided as Universal Transverse Mercator (UTM) co-ordinates using North American Datum 1983
(NADS3) in Zone 17 (modified after Ontario Geological Survey 2011).
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contains intrusive and extrusive rocks of ultramafic to felsic composition and both chemical and clastic
metasedimentary rocks, which together range from 2739 to 2695 Ma (Heather 2001; van Breemen,
Heather and Ayer 2006). Recent work (Ayer, Ketchum and Trowell 2002) indicates the presence of
alkalic volcanic rocks of age 2670+2 Ma in Swayze Township along an east-trending string of gold
occurrences (e.g., Kenty and Rundle deposits; see Figure 9.1). These volcanic rocks are temporally
equivalent to the Timiskaming-type basins (2676 to 2670 Ma) found in the Abitibi greenstone belt, which
are dominated by coarse clastic sedimentary rocks and minor alkalic metavolcanic rocks.

Two gold-rich fault systems, termed the “Rundle high-strain zone” and the “Ridout high-strain zone”
(Heather 2001), extend across the central and southern portions of the SGB, respectively, and both have
been proposed as the possible westward extensions of the Larder—Cadillac deformation zone (Atkinson
2013).

Five gold deposit types have been identified in the SGB based on an assessment of exploration
reports and academic studies (Heather 2001; Kontak, Creaser and Hamilton 2012). These deposit types
include the intrusion-related (e.g., Coté Gold), syenite-associated (?) (e.g., Jerome and Rundle),
greenstone-hosted (e.g., Kenty), banded iron formation—hosted (e.g., 4K) gold deposits and auriferous
volcanogenic massive sulphide (VMS) deposits (e.g., Shunsby).

RESULTS OF SUMMER FIELD WORK

Reconnaissance work in the region to locate access roads, assess the regional geology, and compile
any information on historic gold occurrences was done during the 2014 field season in order to prioritize
which deposits would to be used for a comparative study of the different styles of gold mineralization
(e.g., Jerome, Kenty, Rundle, 4K; see Figure 9.1). The main tasks of the 2015 field season were to
1) revisit deposits studied previously (e.g., 4K, Jerome, Namex) to more completely characterize them;
2) perform a detailed study of the Rundle and Kenty deposits for which samples collected during the
summer of 2014 returned high gold values; and 3) complete the reconnaissance work in preparation for
the 2016 field season, including visiting the Shunsby deposit and other gold occurrences.

In total, 180 samples were collected during the 2015 field season, of which 161 were collected from
outcrops at the Kenty and Rundle deposits to be used to further characterize their styles of gold
mineralization, specifically, rock types, alteration, structure and geochemical signature. A brief
description of the results of mapping in the summer of 2015 at these 2 deposits follows.

Kenty Deposit

The Kenty gold deposit (see Figure 9.1), discovered in 1931 by J.G. and J.L. Kenty, is located in the
northeast corner of Swayze Township and can be accessed from the Dore Road. The deposit is hosted
within a pillowed, iron-rich tholeiitic basalt intercalated with massive basalt flows and breccias; these
rocks are intruded by younger feldspar porphyry, lamprophyre and altered diorite dikes. Gold mineralization
is associated with the occurrence of carbonate alteration, pyrite and quartz veins in all the rock units
(Fumerton and Houle 1995). Two stripped outcrops, the C1 Mortimer trench and an outcrop 300 m
southwest of this trench referred to as the Salo occurrence, were gridded and mapped (Figure 9.2). Rocks
in the mapped areas consist of pillowed basalts that have been intruded by intermediate and potentially
ultramafic dikes up to 2 m width and a large feldspar porphyry unit (roughly 40 by 50 m) that makes up a
significant portion of the C1 Mortimer trench (Photo 9.1A). Quartz-feldspar veins with basalt fragments
crosscut all rock types and are surrounded by an alteration halo of ankerite-albite-sericite-pyrite + chlorite
(Photo 9.1B). The veins are 5 to 30 cm wide, strike northwest and have subvertical dips, with the
exception of a quartz-feldspar vein at the C1 Mortimer trench that dips shallowly (=30°) and has a strike
that varies. This shallowly dipping vein follows the contact between the feldspar porphyry unit and the
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Figure 9.2. Geologic outcrop map of the C1 Mortimer trench at the Kenty deposit. Location information provided as UTM co-
ordinates using NADS83 in Zone 17.
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Photo 9.1. Outcrop and hand specimen photos from the Kenty and Rundle deposits. A) Outcrop photo of the C1 Mortimer
trench at the Kenty deposit. B) Pyrite (py) mineralization associated with gold-bearing quartz (qtz)-feldspar (fsp)-ankerite (ank)
vein at the Kenty deposit (UTM 378740E 5299876N). C) Visible gold with quartz from flat-lying vein at Kenty deposit

(UTM 378743E 5299846N). Lines in photo are 1 cm apart. D) Shear bands indicating dextral movement in chlorite schist at
A-zone south outcrop, Rundle deposit (UTM 398870E 5300804N). E) Fracture-controlled, pyrite (py)-associated mineralization
within mafic metavolcanic rock, Rundle deposit (UTM 398893E 5300843N). F) Gold-associated pyrite mineralization shown
folded around F,, Z-shaped fold hinge at A-zone south outcrop, Rundle deposit (UTM 399085E 5300835N). Location
information provided as UTM co-ordinates using NAD83 in Zone 17.
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pillow basalt and cuts across the latter. The vein is both cut by and crosscuts subvertical quartz-feldspar
veins (1 to 3 cm) that display 2 dominant trends (210° and 310°). Visible gold (Photo 9.1C) was found
within fractures and on the boundaries of the shallowly dipping quartz-feldspar vein at the C1 Mortimer
trench (see Figure 9.2).

Only weakly developed fabrics are present at the C1 Mortimer trench. A closely spaced S; shear
foliation, defined by chlorite and sericite, occurs within 10 cm of the shallowly dipping quartz-feldspar
vein. A mineral stretching lineation, plunging 25° toward 151°, is expressed by sericite and feldspar along
the contact between the quartz-feldspar vein and the feldspar porphyry unit. A late open F, fold, with a
fold axis that plunges 31° toward 110°, overprints the foliation and the shallowly dipping quartz-feldspar
vein (see Figure 9.2).

A sample of a quartz-feldspar vein including mineralized pillow basalt collected from the Salo
occurrence in 2014 assayed 34.46 g/t Au. This assay, in addition to visible gold spatially associated with
quartz-feldspar veins, indicate they are mineralized, but the continuity of grade and its relationship to
pyrite are presently unknown. To further document and characterize the nature and location of the gold
mineralization, host rock types, alteration assemblages, structural controls and relative timing of
mineralization, 89 channel samples were collected from the mapped areas.

Rundle Deposit

The Rundle gold deposit (see Figure 9.1), currently staked by Tamaka Gold Corporation, is located
in the central portion of the SGB in the southeast corner of Newton Township near its border with Dale
Township. This deposit, at the contact of a feldspar porphyry stock and an east-southeast—trending zone
of sheared ultramafic to mafic volcanic rocks, was discovered in 1940 by Claude Rundle (Love and
Roberts 1991). During the latter half of the 2015 field season, 2 gold-bearing zones (A-zone south and
“Main/Shaft” zones) were stripped, gridded and mapped with the focus on the A-zone south. This latter
zone was interpreted previously to consist of komatiitic rocks (Love and Roberts 1991), but no geochemical
data within reports or outcrop textural evidence, such as spinifex, were found to suggest such rocks occur.
Rocks in this outcrop area consist of mafic metavolcanic and metasedimentary rocks that are strongly
sheared to sericite-chlorite schist and intruded by at least 4 types of variably altered feldspar porphyry
dike rocks (Figure 9.3). These dikes are, in turn, cut by quartz-feldspar and laminated quartz-pyrite veins.

Structural features present at the A-zone south consist of upright, tight to isoclinal, shallowly west-
plunging, F, folds that overprint the feldspar porphyry dikes. The folds are overprinted by a spaced (1 to
10 mm) S, schistosity that is defined by sericite, chlorite and feldspar. The S, schistosity strikes west-
northwest and dips steeply to the north-northeast. It is oriented anticlockwise to the contacts between the
mafic metavolcanic rocks and feldspar porphyry. A subhorizontal mineral stretching lineation (L) lies
along the S, schistosity. The feldspar porphyry dikes are boudinaged and folded by tight, Z-shaped folds
plunging steeply to the east. Although these folds overprint the S, schistosity, they have an axial planar
cleavage that is parallel to the general strike of the S, schistosity on the outcrop. The anticlockwise
orientation of the S, schistosity to lithological contacts, the presence of Z-shaped folds and dextral shear
bands (Photo 9.1D) collectively suggest dextral shearing during D, deformation.

Gold mineralization has been shown to be associated with early fracture-controlled pyrite (Photo 9.1E)
(Love and Roberts 1991) that is folded and deformed within the dextral shear zone at the A-zone south.
Pyrite veins are folded around the noses of Z-shaped dextral F, folds (Photo 9.1F), suggesting that they
predate the shearing.

During the 2014 field season, 2 samples of altered feldspar porphyry, collected from A-zone south,
returned values of 27.43 and 38.94 g/t Au. An additional 72 samples were collected from channel cuts
during the 2015 field season to further characterize the rocks for gold, alteration and structural features.

9-6



E.C.G. Hastie et al.

Earth Resources and Geoscience Mapping Section (9)

‘L] 9U0Z Ul ¢V N Sursn sajeuIpIo-o0d A L) Se pepraoid uorjeuriojur uoreoo|

‘sodop arpumny 2y 18 YInos suoz-y ) Jo dewr doxoino 01301090 *¢°6 I3

sasaw

oL ¢ 0

N WgZ800cs

N W0g800€S

I
3 WGg066€

I
3 wW9066€

(°S) uoNEI|0} JUBUILIOP JO SOBUNS WLIO A
Bugine «-....
uoneaul| Bulyolels [elsullN
(lessiuis ‘[esxap) JUBWSAOW JO BSUBS \\ 7
(°3) uonEUSLIO UONBIO] <rr
$00J OIUEI|OABJOW L . ]
syo01 Auejuswipasels|y

}SIYOS 8j1dH8S-BjI0IYD

syoo1 KiAydiod Jedspiay Aelg

syoou AiAydiod Jedspiay you-sjoqiydwy
syoo. AiAydiod Jedspiey yuid
syoou Aikydiod Jedspia} paisyy

[

UIeA Jedspiay-zuent)

uien a)Ad-zpenb pajeulwe]

9-7



Earth Resources and Geoscience Mapping Section (9) E.C.G. Hastie et al.

CONCLUSIONS AND FUTURE WORK

This report and that of Hastie (2014) suggest that multiple types of gold deposits occur in the SGB
and that they likely reflect different gold events based on their nature and settings.

The Kenty deposit represents a significant gold showing hosted by pillow basalts where cut by
quartz-feldspar-ankerite veins, some of which are sheared. Although visible gold is documented in
assessment reports on this occurrence, this study represents the first time in situ gold was collected for
research. Questions remain as to the relationship of gold to pyrite, the timing of gold formation, the nature
or type of the gold deposit, and how it fits into the overall evolution of the SGB and, thus, how it
compares to gold in the Abitibi greenstone belt and global models.

At the Rundle deposit, gold mineralization is associated with pyrite that is locally sheared, hence it
predates this deformation or shearing, an aspect not previously documented. The close association of
mineralization to several types of feldspar porphyry dikes prior to shearing indicates that this gold
mineralization may show intrusion-related or syenite-associated affinity. Thus, this deposit may have
analogues to gold mineralization in the Kirkland Lake mining camp of the Abitibi greenstone belt.

Future work on the Kenty and Rundle gold deposits will focus on characterizing the nature and
location of the gold mineralization, the host rock types, alteration assemblages, structural controls, and the
relative timing of mineralization in order to properly classify these deposit types and to determine how
they fit into the overall evolution of the SGB.

The results of gold deposits characterized thus far (Kenty, Rundle, Jerome, 4K) suggest that there are
many exploration opportunities within the SGB, in addition to the potential inferred by the presence of the
world-class Coté Gold deposit. The SGB may, therefore, offer one of Ontario’s best opportunities to host
previously unknown gold deposits and to develop both historic deposits and recently explored
occurrences utilizing modern mining methods.
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