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Introduction

The Reid Syndicate claim groups (Figures 1 and 2) are located in the northeastern
part of Reid Toqul(svk{ij): ?)\vai’:vest of the Mgﬁggami River, within Archean volcanic rocks of
the StougBEpniRogﬁemorc Group of the southern Abitibi greenstone belt. The claim groups
lie about 10-15 km northwest of the Kidd Creek mine, which has past production and
reserves, as of the end of 1991, totalling 130 million tonnes at 2.86% Cu, 6.14% Zn and

85 g/t Ag (cited in Shandl and Wicks, 1993).

Almost no outcrop is exposed in the northern and southern Reid Syndicate claim
groups, as bedrock is covered by up to 50 metres of glacial overburden. Claim drilling to
date is limited, although the areas surrounding the claims on all sides have had a moderate
degree of drill coverage. Little is presently known about the geology of the northern claim
group, other than that it probably contains, by extrapolation, a prospective belt of rhyolites
and flanking mafic volcanic rocks that runs between holes drilled to the southeast of the
claims mainly by Gulf Minerals, and holes drilled to the northwest of the claims mainly by
Falconbridge Ltd. The presence of rhyolites and basalts within the northern Reid claim
group is confirmed by two holes in the eastern part of the group (RM-79-1 and Chance R-
2). In addition, a series of reverse circulation holes (UR-81-01 to UR-81-15), located
along an east-west transect near the northern boundary of the claim group, encountered
mainly felsic volcanic rocks in the several metres intersected immediately below
overburden. Two holes in the western part of the claim group (HC-R-1-67 and R-2-67)
intersected mainly mafic volcanic and intercalated graphitic sedimentary rocks.

The volcanic rocks immediately east of the Reid claims have been divided into
Central Rhyolite, Southern Basalt, and Upper Rhyolite units. These are described in a
petrographic and lithogeochemical survey by Pyke (1989) that focused on drill holes
located mainly in the Comstate option claim block (Fig. 1), which flanked the Matagami
River, but did not extend west into the area presently covered by the northern Reid claim
block. The Central Rhyolite is thought to be folded about an anticlinal axis that trends to the
west-northwest (Pyke, 1989); it is interpreted to be overlain stratigraphically to the south
by first the Southern Basalt, then the Upper Rhyolite. A U-Pb zircon date of 270612 m.y.
was obtained by Barrie and Davis (1990) for a rhyolite tuff apparently located near the
southern contact of the Upper Rhyolite. This is the same age as the Kamiskotia gabbro
complex and Kamiskotia rhyolite located ~30 km to the south, but younger than the age of
2717 + 2 m.y. for the Kidd Creek rhyolite (Barrie and Davis, 1990).
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An initial lithogeochemical study by Barrett and MacLean (1994) on the northern
claim area established lithological units, volcanic stratigraphy and alteration. The present
report on the northern and southern claim groups and vicinity emphasizes primary and
alteration lithogeochemistry and inferred stratigraphic relations as applied to evaluation of
the property's potential for mineralization. Numerous drill logs and data in eastern Reid
township are also utilized, including four holes drilled in 1994 by Noranda Exploration.

Purpose and Scope of Study

The purposes of this study are: 1) to establish the stratigraphy and geochemistry of
the main volcanic rock types in the northern and southern Reid claim blocks and nearby
areas; 2) to compare the volcanic rocks with those hosting massive sulfide deposits in the
Timmins area and elsewhere in the Abitibi greenstone belt; and 3) to suggest drill holes to
test for extensions of the Central and Southern Rhyolite volcanic stratigraphy.

Any future drilling project on the Reid claims should attempt to determine if the
Central Rhyolite and associated mafic volcanic rocks in the vicinity of the Matagami River
continue northwestwards across the northern Reid claim group. Similarly, it is important to
ascertain if the Southern Rhyolite strikes northwestwards onto the southern Reid claim
group. As shown below, both of these rhyolites have lithogeochemical features that mark
them as potentially favorable units in terms of hosting VMS mineralization.

Lithogeochemistry and Velcanic Stratigraphy

Data and Methods

The new sample set consists of 58 drill-core samples that were analyzed for major
elements and the trace elements Zr, Y, Nb, Ba, Rb and Sr; 34 samples were from the
northern claim block and nearby areas (Table 1), and 24 from the southern claim block and
vicinity (Table 2). All samples were analyzed by X-ray fluorescence at the XRAL lab in
Toronto using glass beads for major elements and pressed pellets for trace elements to
ensure accuracy and low detection limits. In addition, 22 samples from the northern claim
block were analuzed for rare-earth elements (REE) by neutron activation analysis (Table 3).

In the lithogeochemistry section below, a series of diagrams are presented with data
from the vicinity of the northern claim area (NCA), as well as results from a previous
report on this area (Barrett and MacLean, 1994). This is followed by an analysis of rare-
earth element data from the NCA. Lithogeochemical data from the vicinity of the southern
claim area (SCA) are then examined using the same series of plots.
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Finally, a set of lithogeochemical data (courtesy of Noranda Exploration Inc.) are
treated for 81 samples from five holes drilled by as part of Noranda's 1994 exploration
program in Reid Township (Table 4). As shown in Figure 2, one hole (CR94-1) is located
about 2 km east of the eastern boundary of the Reid Syndicate's northern claim block; a
second hole (CR94-2) lies a about 1.5 km east of the eastern boundary of the southern
claim block; and two holes (R94-3, R94-4) are immediately outside of the southeastern
corner of the latter block. We also briefly discuss lithogeochemical data from four holes
(R43-1, R43- 2, R44-1, and R54-1) drilled by Falconbridge Ltd. in the region between the
Reid Syndicate's two claim blocks.

Lithogeochemistry -- Northern Claim Area

Plots of AlyO3 versus TiO; (Fig. 3a), TiO; versus Zr (Fig. 3b) and SiO; versus Zr
(Fig. 4a) show that samples from the northern claim area (hereafter NCA) mainly comprise
a group of ferrobasalts and basalts on the one hand, and rhyolites of limited compositional
variation on the other. The latter group is termed rhyolite A, which refers to fractionated
rhyolite with low TiO; contents (0.1-0.2%). A few dacitic-andesitic compositions were
also noted in the NCA in our earlier Reid report. In Figures 3 and 4, two silicifed mafic
rocks have been omitted in order to examine primary geochemical trends.

The magmatic affinity of the NCA rocks is shown in plot of Y versus Zr (Fig. 4b),
where rocks with Zr/Y<4.5 are of tholeiitic affinity, those between 4.5-6 are of transitional
affinity, and those with Zr/Y>6 are of mildly calc-alkaline affinity. Assessments of affinity
are not, however, made solely on the basis of the Zr/Y ratio, but also using other
discriminants such as rare-earth element pattterns (and, in the mafic part of the spectrum,
the nature of Ti-Fe-P enrichment trends).

The degree of K and Fe alteration is shown qualitatively by a plots of K,0-TiO;
(Fig. 5a) and FeO-TiO; (Fig. 5b). Sericitization is moderate to strong in the felsic rocks.
Although alkali exchange has clearly occurred during alteration of the felsic rocks, the fact
that Al,O3 contents mainly remain below =15% (Fig. 3) indicates that strong net mass loss
has not occurred in the sampled felsic rocks (this usually leads to Al»O3 enrichment). Two
mafic rocks have been sericitized (Fig. 5a). Three rhyolites show addition of Fe relative to
unaltered rhyolites, which typically contain not more than 1-2% FeO (Fig. 5b).

-- Ore Systems Consulting --




Reid Township

Fig. 3a

Ferrobasalts [

Basalts

1 &4 ° Reid | report-northern
504 @ claim block and environs
1 o Present report- northern
. [ claim block and environs
0'0""i""l""l""l
0.00 0.50 1.00 1.50 2.00
TiO2 %

Fig. 3b
® Reid | report-northern
SR P— o claim block and environs
J @
1.5 - o o) Present report- northern
(o} claim block and environs
Basalts
s M B
o~ 1.0
Q |
=
0.5 -

200
Zr ppm

-- Ore Systems Consulting - -6-




Reid Township

100.0 Fig.4a
90.0 -
80.0 -
2 70.0 -
°N | Dacites ® * [ S
o "~
& 60.0- o *
50.0 -| Basalts and%) 6 @ ° Reid | report-northern
] ferrobasalts claim block and environs
40.0 - O Present report- northern
: claim blockand environs
30.0 ————r—r—7 7T T
0 100 200 300 400
Zr ppm

80.0 -
Zr/Y=4
“o
ar Zr/Y=3 - Rhyolltes
. ini (o]
i _-OOQ’ © 72r/Y=6f
£ ;lf.l‘fc;t' .,-"'Rhyolite%ié?"'-
a . JUORER" @ oyt
a 40.0 ‘O‘, go. --'_Q (o]
>- ."‘ l'.-o ---.
Basaltﬁ.-%.% o
20.0 - 00 0
_.»’_'.‘-"-,.-"' o Present report- northern
E ot g claim block and environs
-
I o LAt R R e - ———— =
0 100 200 300 400
. Zr ppm

-- Ore Systems Consulting - -7-




Reid Township

(o] Present report- northern
claim block and environs
6.0 - Rhy
§ ny
°\° .5; Bas
i { O
- ©g :
%O_f H
¢ o
201 o :'
I ol Schematic /
1@ fractionation 'q Basalts ©
- . Q & &
bl ®
0.0 }——-2—+—F——+—F——004—F—+—
0.00 0.50 1.00 1.50 2.00
TiO2 %

o Reid| report- northern
4 claim block and environs
16.0 9
] o .9 . -
o\o 12.0 Y o Basz)"s
. Q)
% i /
8.0 - Rhy Schematic o o
i 4 Rhy fractionation i
o] &7 0 i
] 6§9
0.0 ——r—— T T T 7
1.00 1.50 2.00

0.00 0.50
TiOg %

-- Ore Systems Consulting --




-9.

Holes drilled to the north of the northwest corner of the NCA include BR64-6, RM-
5, CT72-1 and CT72-4. In BR64-6, two rhyolite samples are notably sericitized and Na-
depleted. Two samples from RM-5 are basalts (65', 77'). Hole CT72-1 includes three
sericitized and Na-depleted rhyolites in its upper part (samples in 76'-227' range), and
three unevolved ferrobasalts in its lower part (samples in 346'-475' range). The unevolved
ferrobasalts are characterized by low TiOj, Zr, SiO; and P,Os5 relative to more evolved
ferrobasalts (as at 276"). Hole CT72-4 includes two sericitized, chloritized and Na-depleted
rhyolites (347, 461").

The rhyolites in BR64-6, CT72-1 and CT72-4 have a magmatic affinity near the
tholeiitic-transitional boundary (Zr/Y = 4.3-5.4). The affinity of the rhyolites is confirmed
by REE data (discussed later) which yield chondrite-normalized Lay/Yby values of 4.2 to
5.2 (4 samples from BR64-6 and CT72-1). These rhyolites are thus FIlla rhyolites in the
classification of Lesher et al. (1986). As such, they are comparable to the Central Rhyolite
that lies to the east of the NCA (Pyke, 1989; Barrett and MacLean, 1994). The ferrobasalts
and basalts in holes RM-5 and CT72-1 are of tholeiitic affinity, with Zr/Y = 3.3-4.2. The
tholeiitic affinity of ferrobasalt in CT72-1 is confirmed by its Lay/Yby, value of 1.6.

Holes drilled to the north of the central part of the NCA include RM-3 and KT66-2.
Five samples from RM-3 are weakly to moderately altered rhyolites (in the 206' to 518
range). All four samples from KT66-2 are rhyolites; from shallowest to deepest they are,
respectively, unaltered (335", slightly altered (280"), silicified and Na-depleted (375'), and
sericitized and Na-depleted (550'?). In both holes, the rhyolites are of weakly tholeiitic to
transitional affinity, with Zr/Y = 4.2-6.6 (six samples), and Lay/Yby, values of 5.6 to 8.2
(five samples), which identifies them as FIIla through to FII rhyolites.

Holes drilled in the western part of the NCA include HC R-1-67 and HC R-2-67.
Three samples from the former hole are basalts (in the 275'-700" range), as are three
samples in the latter hole (in the 225'-550' range). Specifically, two of the samples from
HC R-1-67 are unevolved ferrobasalts with low TiO2, Zr, SiO2 and P2Os (500", 550,
whereas two from HC R-2-67 are more evolved ferrobasalts (375', 700"). The ferrobasalts
and basalts in these holes are of mainly tholeiitic affinity, with Zr/Y = 3.7 to 4.5 (five
samples; also one value of 5.0). The tholeiitic affinity of two ferrobasalts in these holes is
confirmed by La,/Yb,, values of 2.3 and 2.4. Compositionally, the unevolved ferrobasalts
compare closely with those in hole CT72-1 about 1.5 kilometres to the north.
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Rare Earth Elements -- Northern Claim Area

All new REE data are from holes in the vicinity of the northern claim block.
Chondrite-normalized REE plots are shown in Figure 6a for Central Rhyolites in holes R-
80-D5 and Chance R-2. All patterns are typical of Fllla rhyolites, that is, they are
somewhat depleted in the heavy relative to the light REE. By contrast, FIIIb rhyolites,
which are commonly associated with VMS mineralization in greenstone belts of the
Superior Province, have relatively flat REE patterns, together with lower Zr/Y ratios and
higher Y contents (Lesher et al., 1986). A previous REE analysis from R-80-D5 (233") by
Pyke (1989) is also an Fllla rhyolite; therefore this rhyolite type extends at least 95' within
R-80-D5, which lies immediately east of the northern claim block. Central-type rhyolites
also occur in R-80-D8, R-80-D7, R-80-D10 and Chance R-1, as indicated by their FIIla-
type REE patterns (Barrett and MacLean, 1994). These rhyolites typically have Zr/Y ratios
of 4.5-6.5, that is, they are of transitional magmatic affinity; Y contents are ~40-80 ppm.

By contrast to typical Central-type rhyolites, four rhyolites from holes AE-R-90-3
and one from RD-80-6 have REE patterns characteristic of FIIIb-type rhyolites (Barrett and
MacLean, 1994). These holes (Fig. 2) lie east of the northern claim block, and immediately
north of an inferred mafic belt (see compilation of K.A. Jensen, 1993). Their FlIIb-type
affinity is confirmed by strongly tholeiitic Zt/Y ratios of 1.2 to 2.5, and high Y contents of
~90-120 ppm. These FIIIb rhyolites may form an important unit striking west-northwest
into the northern claim block, as discussed later in the report.

Hole RM79-1 within the NCA intersected a series of basaltic-andesitic-dacitic rocks
(Fig. 6b). REE patterns show a progressive steepening from mafic to felsic compositions,
as the light REE increase and heavy REE decrease. These changes suggest that these rocks
could be related by fractionation. However, the high Lay/Yby, values for the dacites (6.6,
6.9) together with their high Zr/Y values (8.8, 9.5) clearly indicate that they are of calc-
alkaline affinity; by contrast, the basalt and andesite are of weakly tholeiitic affinity.

North of the NCA, central-type rhyolites were intersected in holes BR64, CT72-1
and RM-3 (Fig. 7a). These rhyolites have REE patterns and Zr/Y ratios (4.3-5.5) indicative
of a weakly tholeiitic affinity, that is, they are Fllla-type rhyolites. FIII rhyolites of
transitional affinity (Zr/Y = 5.3-6.0) were intersected in holes KT66-2 and RM-3 (Fig. 7b).

The basalts and ferrobasalts in the NCA are of tholeiitic affinity, as indicated by
their near-flat REE patterns (Figs. 8a, b) and Zr/Y ratios of 3.1-4.5; they resemble non-

evolved (normal) Kamiskotia basalt, apart from lacking a strong positive Eu anomaly.
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Reid Township volcanics Fig. 8a
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Lithogeochemistry -- Southern Claim Area

Samples for analysis came from a restricted area, mainly from holes R1-71, BBU-
4 and RA3-67 near the eastern margin of the southern claim area (Fig. 2). As such, they are
not representative of the SCA, particularly when rhyolites reported by Pyke (1989) from
holes to the east of the SCA are taken into consideration. Plots of Al,O3-TiO; (Fig. 9a),
TiO,-Zr (Fig. 9b) and SiO;-Zr (Fig. 10a) show that the new samples mainly comprise
basalts and basaltic andesites, with lesser rhyolite and andesite-dacite. The mafic rocks fall
into main two groups, one with lower contents of both TiO2 (0.7-1.0%) and Al,O3 (13.2-
14.8%). These mafic rocks occur mainly in hole BBU-4 (8 samples from 271" to 496'); 2
samples occur in nearby hole R1-71, and one in hole NR-14 (250") about 2 km northwest
of the southern claim group. This group of mafic rocks is mostly of transitional affinity, as
indicated by Zr/Y ratios of 5.3-6.4 (7 samples; 2 others are 4.0 and 7.6) (Fig. 10b).

A group of higher TiOz-Al,03 mafic rocks occurs mainly in hole RA3-67.
Unaltered mafic rocks in this group (193' to 421") have 1.4-2.0% TiO and 16.7-17.8%
Al,O3 (samples at 298' and 450" appear somewhat silicified). Most of the samples in this
mafic group are ferrobasalts with 29% FeO. The group is of weakly tholeiitic to transitional
affinity, as indicated by Z1/Y ratios of 4.3 to 5.5.

Two rhyolites were sampled in hole R1-71. The first sample is strongly altered
rhyolite A, with significant sericitization, chloritization, Na-depletion, and net mass loss.
This rhyolite is strongly tholeiitic, with Zr/Y = 1.6; this is likely an FIlIb-type rhyolite
analogous to the Southern (Upper) Rhyolite. The second sample is sericitized, Na-depleted
rhyolite, with a transitional Z1/Y value of 6.7; this is likely an FIIla-type rhyolite similar to
the Central Rhyolite. REE data on these rhyolites would be useful to confirm affinities. An
andesite and a dacite also occur in R1-71.

It is of interest that two distinctly different rhyolite types occur in the upper part of
R1-71. Two comparable rhyolite types also occur in hole R80-C-7, about 3 km to the
southeast, where three samples of strongly tholeiitic rhyolite occur in the 228-403' interval,
and a weakly tholetitic rhyolite at 477'. Single samples of transitional andesite and tholeiitic
basalt were analyzed from Hole K-1-3, located one claim west of the western margin of the

southern claim group.

The degree of potassic and iron alteration in SCA rocks is shown qualitatively using
plots of K,O-TiO; (Fig. 11a) and FeO-TiO; (Fig. 11b). Two rhyolites and one mafic rock
show significant additions of K,O; one rhyolite is strongly Fe-enriched.
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Petrography of the Southern Rhyolite

Based on Pyke's (1989) report on the Comstate claim block, and our inspection of
several drill cores, the Southern Rhyolite in southeastern Reid Township is mainly a
massive homogeneous quartz feldspar porphyritic rhyolite. It is pale grey to pale beige in
colour, and is fine-grained (apart from the phenocrysts). Spherulitic structure was locally
noted. Several greenish black zones (<1 metre thick) are interpreted as the altered glassy
margins to individual flows of rhyolite. As shown in Barrett and MacLean (1994) and by
data from Noranda's 1994 exploration holes (discussed below), the Southern Rhyolite is a
an FIITb-type rhyolite of tholeiitic affinity. As such, it represents a good exploration target,
particularly as it is flanked by mafic volcanic rocks (Noranda's drilling indicates that mafic
volcanic rocks are also intercalated within the Southern Rhyolite).

Figure 12a (upper photo, following page)

Reid R80-C-7 (486') Massive Quartz Feldspar Porphyritic Rhyolite
Photo: Quartz + albite phenocrysts in a matrix of these minerals, plus a sericite vein.
Crossed nicols, 40X (sample 30218)

- Least-altered: massive with a fine-grained groundmass. Volcanic rather than intrusive.
- Quartz and partly altered albite phenocrysts (some albite replaced by carbonate).
- veins and amygdules of quartz and minor carbonate.

- Very thin sericite-chlorite veins along shear planes.

Figure 12b (lower photo, following page)

Reid R80-C-7 (304') Quartz Feldspar Porphyritic Rhyolite

Photo: Quartz+ albite phenocrysts in matrix of sericite + quartz+ carbonate.
Crossed nicols, 40X (sample 30219)

- Phenocrysts are mainly quartz.

- Matrix is fine grained and sericitic, with minor carbonate plus scattered biotite (chlorite is rare).
- The amount of biotite is probably limited by the original amount of chlorite, from the

reaction: chlorite+ sericite = biotite.
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Lithogeochemistry -- Noranda/Comstate 1994 Drilling Program

Table 4 lists lithogeochemical data for 4 holes drilled by Noranda Exploration (Fig.
2); individual holes are respectively located 2 km east of the NCA (CR94-1), 2 km east of
the SCA (CR94-2), and adjacent to the southeast corner of the SCA (CR94-3, CR94-4).
Most of the rocks intersected are either rhyolites, or a suite of basalts to basaltic andesites
(some of the mafic rocks were logged as dacites). Most rhyolites are of tholeiitic magmatic
affinity, and most of the mafic rocks are of tholeiitic or transitional affinity.

Holes CR94-1 and CR94-2

CR94-1. Al03-TiO,-Zr plots indicates that the rocks in this hole are basalts to
basaltic andesites, or strongly fractionated rhyolite (Figures 13a,b). The rhyolite, which
forms an important interval extending from 43 to 117 metres downhole, has Zr/Y ratos of
1.6-2.5, indicating that is strongly tholeiitic. This rhyolite interval has high Y contents of
97-158 ppm. Rhyolites with these combined features are termed rhyolite A*; they are
probably FIIIb-type rhyolites of the most favorable type, although this should be confirmed
with REE data. Precursor contents of Al;O3 and TiO; are =11.5% and 0.13% respectively,
based on the least altered rhyolite (at 56.9m). The mafic interval, which extends from 117
to 356 m, comprises as series of flows and intercalated flow breccias, with Zr/Y ratios of
3.7-4.4, indicating a slightly tholeiitic affinity. The mafic rocks show a fractionation trend
with Al,O3 increasing from about 13 to 17% as Zr increases from about 100 to 150 ppm
(i.e. fractionation over the basalt to basaltic andesite range).

Within the rhyolite interval, there is increasing alkali alteration downhole, as K20
increases at the expense of NapO (Fig. 14a). Generally, however, these rhyolites have not
been shifted far from their estimated precursor position in the Al,03-TiO; plot (Fig. 13a),
indicating that net mass losses are small. An exception is the most Na-depleted rhyolite,
which shows notable net mass loss (this is the + symbol between the rhyolite arrowheads
in Fig. 13a).The mafic volcanic rocks, in strong contrast to the felsic rocks in this hole,
show almost no chemical alteration (although some greenshist mineralogy has developed).

CR94-2. The felsic rocks in this hole are almost compositionally identical to those
in CR94-1. They are rhyolite A* type, with strongly tholeiitic affinity (Zr/Y =2.1-3.0; Y =
80-108 ppm). Felsic rocks in CR94-2 form units up to 20 metres thick that alternate with
mafic units of similar thickness. The mafic rocks include four basaltic andesites and two
intermediate andesites; basalts are absent in contrast to CR94-1 (Figs. 13 a,b). Mafic rocks
in CR94-2 are weakly tholeiitic to transitional, with Zr/Y = 3.7-5.5 (1 value of 7.0).
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Noranda drill holes, eastern Reid Twp.
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Considering only the rhyolites in CR94-2, alkali alteration is notably stronger
starting with the unit at 158-164 metres and extending to the bottom of the hole at 257m
(Fig. 14b). In this figure and also in Figure 17, the shaded horizontal bars outline the
approximate division between weakly altered rhyolites and notably alkali-altered rhyolites.
Intercalated basaltic andesites and andesites in the hole show limited to moderate alkali
alteration; one mafic sample (208m) is very carbonatized and sericitized.

Holes CR94-3 and CR94-4

CR94-3. Plots of Al;03-TiO;-Zr (Figures 15a,b) indicate that the felsic rocks are
generally strongly fractionated rhyolites. These form units up to 30m thick intercalated with
mafic units of similar thickness. For the rhyolites, precursor contents of AlO3 and TiO3
are estimated as 10.6 and 0.16% respectively, based on the least altered sample (at 122m).
The rhyolites are all of tholeiitic affinity, with Zt/Y ratios of 2.6-4.1 (there is also one calc-
alkaline felsic dyke). Some of the rhyolites below a depth of 151m are of rhyolite A* type
(Zr/Y<3.5 and Y>75 ppm) and are probably FIIIb rhyolites; others below this depth have
somewhat higher Zr/Y ratios and lower Y contents, and are more likely Fllla rhyolites.

For hole CR94-3, downhole variations in lithology (Al,03/TiO7) and in magmatic
affinity (Zr/Y) are shown in Figure 16. The shaded horizontal bars at the top of the figure
give the approximate ranges in Al,03/TiO; for mafic through to felsic rocks; the bars at the
bottom give Zr/Y ranges for tholeiitic, transitional, and calc-alkaline affinities. Alternations
between rhyolites and mafic volcanic rocks are evident; it is also apparent that the rhyolites
generally have lower Zr/Y ratios than the associated mafic rocks. This suggests (but does
not prove) that the mafic volcanic rocks were derived from a separate magma source.

In CR94-3, the felsic rocks display a clear downhole increase in alteration, with Na
depletion increasing strongly in four rhyolite units between 230m and the end of the hole at
299m (Fig. 17a). These rhyolites are moderately sericitized, and also have experienced
carbonate alteration judging by their elevated CaO contents. Although these rhyolites do not
display strong net mass losses (as indicated by Al;03-TiO; contents similar to those of the
precursor), it is of interest that strong alkali alteration extends to the end of this hole. The
intercalated basaltic andesites and andesites show very little alkali alteration. The general
lack of alteration of the mafic rocks in the CR-94 holes, relative to those parts of the
intercalated felsic rocks which are notably altered, is an interesting point that suggests a
separate and external source area for the mafic flows.
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Hole CR94-3: rhyolites and basalts
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Noranda drill holes, eastern Reid Twp.
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CR94-4. A major unit of rhyolite occurs in this hole at 78-122m; it has a distinctly
higher TiO, content (Fig. 15a) than do rhyolites in the other CR94 holes. The precursor
contents of Al,O3 and TiO; in this shallow rhyolite are =11.4% and 0.23% (based on the
least altered sample, at 39m). This higher-TiO; rhyolite is still clearly of tholeiitic affinity,
with Zr/Y mainly in the 2.7-3.2 range, and Y contents of 80-97 ppm. All rhyolites in
CR94-4 are therefore of rhyolite A* type.

The next major unit of rhyolite in CR94-4, at 354-436m, has a low TiO; content,
which is typical of rhyolites encountered in the other Noranda 1994 drill holes. This deeper
rhyolite is also of strongly tholeiitic affinity, with Zr/Y ratios of 2.3-2.8, and Y contents of
75-98 ppm. Several thin units of rhyolite occur intercalated with mafics in the 122-354'
interval, but these were not sampled (nor were the mafics).

In CR94-4, the two major rhyolite intervals (at 78-122m and 354-436m) contrast
strongly in terms of alteration (and, as noted above, in primary composition). As shown in
Fig. 17b, the deeper rhyolite is strongly Na depleted, and contains more relatively more
sericite (and carbonate).

Considering only the rhyolites, downhole variations in composition (Al203/Ti02)
and magmatic affinity (Zr/Y) are shown in Figure 18. The difference between the felsic
units in the shallower and deeper portions of the hole is clear, with the strongly fractionated
rhyolites in the deeper portion having notably higher AlO3/TiO; ratios. All rhyolites are of
tholeiitic affinity, although the lower end of the Zr/Y range occurs in the deeper rhyolites.

Hole R9%4-1

This hole was drilled by Noranda about one mile due south (claims P1028167-
P1028166) of the southwest corner of the Southern Claim Block of the Reid Syndicate.
The hole intersected a series of rhyolites with intercalated basalts in the shallower portion
(to about 160m), then a ferrodacite and basalt below this (to the end of the hole at 254m).
The rhyolites are low-TiO; rhyolite A type, with tholeiitic to transitional Zr/Y values of 3.7-
5.6, and Y contents of 33-61 ppm. These are probably FIlla rhyolites. The ferrodacites
have 62-68% SiO», 0.58-0.68% TiO3, 4.3-6.7% FeO, and mainly transitional Zr/Y values
of 5.5-6.5 (one value of 7.8). The basalts in the hole are all of tholeiitic affinity (Zr/Y =
2.6-3.3), and are relatively Fe-rich (11.2-13.1% FeO). The rhyolites and the ferrodacites
show moderate alkali alteration; there is one very altered rhyolite at 90m. The basalts are
largely unaltered chemically.
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Lithogeochemistry -- Falconbridge Drilling

Holes R43-01, R43-02, R44-01 and R54-01. Excluding R54-01, these holes are
located about 0.5 miles north of the northeastern margin of the Reid Syndicate's Southern
Claim Block (Fig. 2). Lithologies in hole R43-01, with eleven analyses over the 68-311m
interval, and in hole R43-02, with two analyses at 175 and 194m, comprise a series of
intercalated mafic rocks (basalts to basaltic andesites) and intermediate rocks (andesites to
dacites-ferrodacites). These rocks display very little alkali or other alteration.

R44-01, with 18 analyses over the 43-333m interval, also contains a series of mafic
and intermediate rocks. There are also two thin units of alkali-altered rhyolite (samples at
159 and 174m); these rhyolites have strongly tholeiitic Zr/Y ratios of <2.

R54-01 is located immediately southeast of the southeastern margin of the Reid
Syndicate's Northern Claim Block (Fig. 2). This hole, with 11 analyses over the 68-314m
interval, contains major intervals of ultramafic (68-134m) and basaltic rocks (137-314m).
Although the ultramafic rocks are strongly serpentinized (MgO=16-28%, LOI=17-19%),
the basalts are almost unaltered.

Discussion and Conclusions
Volcanic Stratigraphy and Composition

The volcanic rocks to the east of the NCA and SCA are mainly a bimodal series of
rhyolites, and basaltic andesites to basalts. A few andesitic rocks are also present. The main
lithological groups, from north to south, are the Central Rhyolite, the Southern Basalt, and
Southern (Upper) Rhyolite. Each of these groups contains intercalations of other volcanic
lithologies. Both the Central and Southern Rhyolites are strongly fractionated, with low
Al,03 and TiO; contents. However, they have distinctive lithogeochemical signatures.
Trace element and REE data indicate that the Central Rhyolite has an FIIla composition,
which can be likened to the rhyolites of the Central Mine Sequence in the Noranda area
(e.g. Barrett et al., 1991; Shriver and MacLean, 1993). By contrast, the Upper Rhyolite is
mainly of FIIIb composition, similar to rhyolites associated with the Kidd Creek and
Kamiskotia deposits (Coad, 1985; Lesher et al., 1986; Barrie et al., 1993), and also to the
Watson Lake rhyolite in the Matagami mining camp (McGeehan and MacLean, 1980). With
regard to terminology, the FIIIb and FllIa rhyolites correspond, respectively, to the Group
1 and Group 2 rhyolites of Barrie et al. (1993).
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Previous drilling in and to the north of the Reid Syndicate's northern claim block
intersected rhyolites chemically comparable to the FIIla Central Rhyolites immediately east
of this block. As noted by Barrett and MacLean (1994), an interval of FIIIb rhyolite also
occurs in the latter area, as indicated by intersections in R80-D-6 and especially in AE90-3
(Fig. 2). Of particular importance is the fact that Noranda's 1994 hole CR94-1, in this area,
also encountered a major interval of FIIIb rhyolite (from 43-117m). The drill logs for these
holes indicates that the rhyolitic interval comprises essentially monolithic fragmental units,
mostly 5-10 metres thick, ranging texturally from lapilli tuff to agglomerate. In these holes,
thick rhyolite intervals pass southwards into mafic volcanic sections (hole R80-D-3 appears
to lie mainly in the mafic stratigraphy judging from the logs). Further along strike to the
west-northwest, between RC94-1 and the eastern margin of the northern claim block, holes
R80-D-7, R80-D-5, and R80-D-2 (Fig. 2) intersected entirely felsic volcanic rocks. As
there are no archived cores or analyses for R80-D-2, it remains an untested possibility that
the FIIIb rhyolite of CR94-1 extends west-northwest through the area of R80-D-2, and
onto the northern claim block. It is likely that the main contact between the Central Rhyolite
and the Southern Basalt also extends in a parallel fashion, from RC94-1 and AE90-3,
through to Chance R-2 within the northern claim block.

There are therefore two contacts of interest to examine for mineralization: 1) the
contact between FIIla rhyolite (which forms the majority of the Central Rhyolite) and the
FIIIb rhyolite that apparently occurs at the southern margin of the Central Rhyolite; and 2)
the mafic-felsic contact between the Central Rhyolite and the Southern Basalt.

As shown in an earlier report (Barrett and MacLean, 1994), the volcanic rocks in
the area immediately south of the Reid Syndicate's northern claim block (drilled mainly by
Newmont) are basalts to basaltic andesites, with some ultramafic and picritic basaltic
compositions. This belt may also extend to the west and into the southwest corner of the
northern claim block, where basalts and ferrobasalts were intersected in holes HC-R1-67
and HC-R2-67. It apparently also extends to the southeast of the northern claim block, as
indicated by the mafic and ultramafic rocks in R54-01 (discussed above), and by the
ultramafic rocks intersected in hole R80-D-9 half a mile further to the east. Thus, a belt of
mafic and ultramafic rocks seems to lie between the Reid Syndicate's two claim blocks. In
this area, however, there are also a few felsic lithologies, as for example in R44-01, where
two thin units of altered tholeiitic rhyolite are present. Andesitic to dacitic rocks are present
in R43-01 and R43-02, in addition to more mafic compositions. To the east of these holes,
mafic and felsic volcanics occur in R80-C-1, but mafic volcanics (+ argillite) in R-80-C-2.
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To the south of R80-C-1 and R80-C-2, that is, in the area immediately east of the
Reid Syndicate's southern claim block, gabbro and diabase were intersected in BBU-4,
R80-C-3 and BBU-3. However, an important series of tholeiitic rhyolite A flows,
intercalated with basaltic andesite flows, was intersected in Noranda's recent hole CR94-2,
immediately east of R80-C-3. Some tholeiitic rhyolite A was also intersected in BBU-4.

Noranda's hole CR94-2 may lie in a transitional zone of intercalated lithologies
occurring between a major mafic belt to the north (Southern Basalt), and a major felsic belt
to the south (Southern Rhyolite). In this transitional zone, gabbroic intrusions may have
been emplaced along some volcanic contacts, thereby modifying original stratigraphic
relations. In R80-C-4, just south of BBU-4, intercalated felsic and mafic rocks are present,
as in Noranda hole CR94-2 (although there are no analyses from R80-C-4).

Half a mile to the southwest of R80-C-4, intercalated felsic and mafic rocks are
again present in Noranda holes CR94-3 and CR94-4, located off the southeast corner of the
Reid Syndicate's southern claim block. Here the felsic units consist entirely of strongly
fractionated tholeiitic rhyolite A (FIIIb type). The rhyolite intervals also become thicker in
this area, reaching 40 to 80 metres in thickness in CR94-4. Alkali alteration of the rhyolites
is significant in the deeper parts of each of these two holes.

The FIIIb rhyolites in CR94-3 and CR94-4 are clearly the same as those in R80-C-
5, R80-C-7 and BBU-5 (the latter holes are discussed in Barrett and MacLean, 1994;
lithogeochemical data in Pyke, 1989). Therefore, a major unit of FIIIb rhyolite must extend
west-northwestwards from the area of these five holes onto the Reid Syndicate's southern
claim block. The projected strike of this favourable rhyolite unit would place it between the
mainly mafic rocks of holes RA3-67 and RA1-67 (Fig. 2). In this regard, it is of interest
that virtually no drilling has been done in any but the easternmost part of the southern claim
block. It is also important that the rhyolites in R80-C-5 and R80-C-7 form units 20 to 150
metres thick that commonly consist of lapilli tuffs, crystal tuffs, and possibly massive
rhyolites; R80-C-5 also contains coarse flesic breccias with fragments up to 10 cm across.

Alteration

Alteration of felsic volcanic rocks in eastern Reid Township involves variable
amounts of sericitization, silicification, and local formation of alkali feldspar. The latter
phase is interpreted as an alteration product, rather than a primary feature of the lavas,
given their mainly tholeiitic character (as opposed to calc-alkaline). Chloritization is locally

developed in some flows, probably in originally glassier portions such as flow margins.
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It is of interest that the rhyolites immediately east of the southern claim block are
commonly notably more altered than the intercalated mafic volcanic flows. One explanation
may be that the most intense hydrothermal alteration is spatially associated with the felsic
vent area, and to an extent also affects a peripheral apron of felsic volcaniclastic/pyroclastic
products. In this scenario, mafic flows are episodically introduced into the area from an
unrelated and distant mafic eruptive source. The rhyolite eruptive products encountered by
drilling to date are interpreted in this model as lying peripheral to a main zone of coeval
hydrothermal activity. In such a marginal zone, rhyolitie lithologies would include breccias,
tuffs and occasional massive flows (e.g. R80-C-5); the main alteration would involve
alkali-exchange and local silicification. Accumulation of felsic material in this region would
be interrupted by the arrival of mafic flows from outside the zone of hydrothermal acitivity.

Recommendations

(1) Suggested areas recommended for drilling in the Reid Syndicate's northern
claim block, given a program of three 300-metre holes, would be in the southeast to central
portion of block, and also in the northeast corner. Possible locations are given in Figure
19. Depending on the results of such a program, drilling could be extended further to the
northwest, as Central-type rhyolites intercalated with mafic volcanic rocks are also known
from previous drill holes to the northwest of the claim block.

(2) Areas recommended for drilling in the southern claim block, given a program of
three 300-metre holes, would be along a transect extending from the southeast portion of
block through to its northwest portion. Possible locations are given in Figure 19.

Objectives in both claim blocks are: 1) to intersect mafic-felsic contacts; 2) to drill
through thick felsic intervals that might be mineralized along contacts between chemcially
and texturally contrasting rhyolite types; 3) to define proximal to distal facies variations
within the felsic stratigraphy in order to locate eruptive volcanic centres; and 4) to locate
spatial trends in the intensity of hydorthermal alteration within the volcanic stratigraphy.

Following completion of such a drill program, it is important to define the volcanic
lithostratigraphic units within the holes, the affinity of the volcanic units, and the degree of
hydrothermal alteration, though follow-up lithogeochemical and petrographic analysis. This
also allows correlation with volcanic units established by earlier studies in eastern Reid
township. A subset of REE data would be particularly useful in this regard (including
samples from Noranda's 1994 holes discussed above).
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Introduction

The Reia Syndicate ¢laim group (Figuie 1) is located in the nurtheastern part of i
Reid Township, just west of the Matagami River, within Archean volcanic rocks of the
Stoughion-Roguemorc Group of the southern Abitibj greenstone belt. The claim group lies

about 11 km northwest of the Kidd Creek mine, which has pust production and reserves,

as of the end of 1991, totalling 130 smillion tonnes at 2.86% Cu, 6.14% Zn and 85 g/t Ag

(Shandl and Wicks, 1993).

Almast no outcrop 15 exposed in the Reid Syndicate clain. group, as bedrock is
covered by up to 50 metres of glacial overburden. Claini diilling 1o date is extremely
Ihnned, although the areas surrounding the claims on all sides have been subjected to fairly
extensive drilt coverage. Little is presently known about the geology of the Reid claims,
other than tha they probably contain, by extrapolation. u prospective belt of rhyolites and
tlanking mafic voleamic rocks that runs between holes drilled to the southeast of the ¢laims
nainly by Gult Minerals, and holes drilled to the northwest of the claims mainly by
Falconbridge Ltd. The prescnce of rhyolites and basalts within the Reid claim group 1is
contirmed by two hoies in the eastern part of the group (RM 79-1 and Chance R-2). In
addinion, a series of reverse circulation holes (UR-81-01 o UR 81- 13), located ulong an
casl-wesl transect near the northem boundary of the claim groip, encountered mainly felsic
volcanic rocks in the several metres intersected immediately below o.erburden. Two holes
in the western part of the claim group (HC-R-1-67 and R -2-67) inlcrsecied mainly mafic
volcanic and graphitic sedimentary rocks.

The volcanic rocks immediately east of the Reid claims ha ve been divided into
Central Rhyolite, Southern Basalt, and Upper Rhyolite units. These are described in a
petrographic and lithogeochemical survey by Pyke (1989) that focused on drill holes
located mainly in the previous Comstate option claim block, which flanked the Matagami
Raver, bur did not extend west into the area presently covercd by the Keid claim block. The
Central Rhyolie 1s thought 1o be folded about an anticlinal axis thai trends 10 the west-
northwest (Pyke, 1989); 111 nterpreted to be overiain stratigraphically to the south by lirst
the Southern Basalt, then the Upper Rhyolitc. A U-Pb zircon date of 2706 + 2 m.y. was
oblained by Barrie and Davis (1990) for a rhyolite wff f1om a drill hole apparently located
neur the southern contact of the Upper Rhyolite. This is the same ape as the Kamiskotia
gabbro complex and Kamiskotia rhyolite located =30 km to the south, but younger than the
age of 2717 + 2 m.y. for the Kidd Creek thyolite (Barric and Davis, 1990,
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Reid and surrounding townships,
Porcupine Mining Division, Ontario

Geary Mahatfly Crawtord
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Figure 1. Location of Reid Syndicate claim block, Comstate option,

part of the Karvinen option, and site of Kidd Creek Mine.
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The REE palterus of mafic volcanic rocks from it Southern Basalts, just south of
the southern margin of the Central Rhyohie, are shown 1y Figure 14a. Two samples (80-I)-
4, 346.5 and 80 -6, 509.3") have almost REL flat paterns (Lap/Yby, ~ 1.5), low Zi/Y
ratos ol 2.8 and 3.5, and low 7 contents of 93 and 84 ppin. respectively. These arce the
most tholeitic and MORB-like bysalts of the present sarnple set. A thud sample of andesitic
composition (80-D-6, 679.5') is enriched in the light RLE (Lag/Yt, = 3.5) refative (o the
basalts, und has a high Z¢/Y ratio of 11.9; these features nidicate a ca c-alkaline affinity.

The REE patierns of basalts and basaltic andesiics from Ti orbum and Mahaffey
Townships (Fig. 14b) have moderate light REE enrichm it (Lap/Yb, = 3.5-4.4). The REE
patterns, together with Zy/Y ratios ranging from 3.5 1 =8.8, indicate that these matic

volcanic rocks are mainly of transinonal to moderately cal. -alkaline aifinny.
Lithogeochemistry [)-- Fualconbridge Duta Ser

Primary Geochemistry. 246 XRF analyses irom holes MF-12-01 (0 12-13
inciusive of the Kurvinen oplion to the northwest of the }ieid Syndicate claim group were
kindly made available by Falconbridge (Kidd Creek Miiies), as well us MF-13-01 1o the
north of the claim group. Resulis of analyses from selecte 1 holes M- | 2-02, 12-03, 12-07,
and 12-09 are given in Table 3. At present, it 1s difficult to make any correlations between
individual holes because of our uncertainties in the locations of the Karvinen holes.

The Karvinen data set (solid circles) is compured with the new data set trom this
report (open circles) in terms of Aly03-TiO; and TiO,-Zr relations in Figures 15a and 15b,
respecuvely. The Karvinen data set contains 116 samples of dacitic to basaltic composition,
and 130 rhyolites; there is a compositional gap between dacite and rhyolite. The Karvinen
rhyolites appear to overlap in part with the rhyolite A alicration line of the present report
(Figs. 2 and 3), but also o extend to slightly less fractionated rhyolite COmpositions as
inferred from their slightly higher TiO; contents. The Karvinen duta set contains more
basaltic rocks with <100 PP Zr (these samples are relaively unaliered). These low-Zr
basalts are common in holes 12-08, 09, 12 and 13, where they alternate with rhyolites in a

very bimodal sequence that contains few intervening compositions.

Most of the rhyolies in the Karvinen data set have Zr7Y ratios of 3 10 6 (Fig. 16a).
A group of basafuc andesiies and andesites, with Zr of about 100-200 ppin. has Zx/Y ratios
of about 4 to 10. Basaltic rocks with <100 ppm have Zr/Y iatios ranging from 2 to 10, and

inciude a tholentic subgroup not evident in the basaltic andesite 10 andesite group.
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