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Introduction

The Reid Syndicate claim group (Figure 1) is located in the northeastern part of
Reid Township, just west of the Matagami River, within Archean volcanic rocks of the
Stoughton-Roquemore Group of the southern Abitibi greenstone belt. The cluim group lics
about [ km northwest of the Kidd Creek mine, which has past produciion and reserves,
as of the end of 199], totalling 130 million tonnes at 2.46% Cu, 6.14% Zn and 85 g/t Ag
(Shandl and Wicks, 1993).

Almast no outcrop 1s exposed in the Reid Syndicate claim group, as bedrock is
covered by up to 50 metres of glacial overburden. Cluim drilling 1o date is exuremely
Linited, altnough the areas surrounding the claims on all sides have been subjected to fairly
extensive drill coverage. Little is presently known aboui the geology of the Reid claims,
other than that they probably contain, by extrapolation, u prospective belr off rhyolites and
tlanking matlic volcanic rocks that runs between holes drilled to the southeast of the cluims
niinly by Gult Minerals, and holes drilled to the northwest of the claims mainly by
Falconbridge Ltd. I'he presence of rhyolites and basalis within the Keid claim group is
contirmed by two hoies in the eastern pan of the group (RM 79-1 and Chance R-2). In
addiuon, a series of reverse circulation holes (UR-81-01 10 UR 81-15), located along an
cast-west ransect near the northem boundary of the claim group, encountered maiuly 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 k-2-67) intcrsected mainly mafic
volcanic and 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 hthogeochemical survey by Pyke (1989) that focused on drill holes
located mamly in the previous Comnstate option claim block, which flanked the Matagami
River, but did not extend west into the area presently covercd by the Reid claim block. The
Central Rhyolite 1s thought to be folded about an anticlinal axis that wrends to the west-
northwest (Pyke, 1989); it 1s interpreted to be overlain stratigraphically to the south by first
the Southern Basalt, then the Upper Rhyoliw. A U-Pb zircon date of 2706 + 2 m.y. was
oblained by Barric and Davis (1990) for a rhyolite tuff from a drill hole apparently located
near the southern contact of the Upper Rhyolite. This is the sume 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 thyolite (Barrie and Davis, 1990
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Figure 1. Location of Reid Syndicats claim block, Comstate option,

part of the Karvinen option, and site of Kidd Creek Mine.
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Recent geological and geophysical compilation maps and drill log summaries for the
Reid claim group have been produced for the Reid Syndicate by Jensen, Grant and Van
Hees (1994). The present report emphasizes primary and alteration lithogeochemistry and
inferred stratigraphic relations as applied to evaluation of the property; observations from
numerous drill logs are also utilized.

The lithogeochemical treatment and discussions in this report arce divided into three
sections based, respectively, on drilling to the south of the Reid claim group (Newmont
1973-74 holes), to the east and southeast (Gulf Minerals 1980 holes), and to the northwest
(Falconbridge 1987-1991 holes).

Any futurc drilling preject on the Reid claims should seek o advance knowledge on
the overall disposition and composition of the volcanic stratigraphy, as it is important to
determine if the Central Rhyolite in the vicinity of the Matagami River continues
northwestwards across the Reid claim group. Similarly, it is also important to ascertain if
the Upper Rhyolite appears on the Reid property. As shown below, both of these rhyolites
have lithogeochemical features that mark them as potentially favorable units in terms of
hosting VMS mineralization.

Purpose and Scope of Study

% -

The purposes of this study are: 1) io characierize chemically the main volcanic rock
types in the Guif Minerals, Newmont, and Falconbridge drilling areas; 2) to compare the
chemistry of the voicanic rocks with those hosting massive sulfide deposits in the Timmins
area and elsewhere in the Abitibi greenstone belt; 3) to make recommendations for further
lithogeochemical and related work on the properiy; and 4) to locate three drill holes

designed io test for the extension of the Central and Upper Rhyolite volcanic stratigraphy.

No thin section petrography was made during this report, which places some limits
on intcrprctauons. However, Pyke provides petrographic details and photographs on
represeniaiive volcanic rocks tocated mainly on the previous Comstate option east and

southeast of the Reid claims.
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Lithogeochemistry
Dara and Methnds

The new sampie set consists of 41 samples that were analyzed for major elements
and the trace elements Zr, Y, Nb, Ba, Rb and Sr. The samples were [rom Lhe Gulf
Minerals drilling area (Table 1A), the Rosario-Chance drilling area (Table 1B), and the
Newmont drilling area (Table 1C). All samples were analyzed by X-ray tluorescence at the
XRAL lab in Toronto using glass beads for major elements and pressed pellets for trace
elements {0 ensure accuracy and jow detection limits. Dupiicaic in-run analyses by XRAL

vielded excellent agreement for all elements (traces agree to within 1-29%).

In the Lithogeochemistry Section 1, a series of diagrams are presented with data
{rom ihe Guli Mincrals and Rosaric-Chance areas shown in the upper plots, and daia trom
Newmont driiling shown in the Jower lots. This procedure is adopted because the rocks in
the two arcas appear to belong to different volcanic seguences. The Gulf Minerals area to
the easi-southeast of the Reid Svndicate claims primariiv comprises 2 bimodal sequence of
basalts and rhvolite, with 2 few andesite-dacite compositions, whereas the Newmont area
to the south of the Reid Syndicate claims is a mainlv mafic sequence that contains

abundant, more primitive magnesian basalts (plus ultramatics).

Also included with the Gulf Minerals data are samples from Rosario 79-1 and

Chance R-2. the only two drill holes in the central to eustern part of the Reig Svndicalic
ciams. In Lithogeschemisity Section 1. the new analvses iading the Newinoni daia)
are comipared with 2 l.z:ge data set reporied by Pyke (1929) for the Gulf Minerals drilling
area. Tn Lit ogecgh siry Section ITj, these results are in tum compared with analvses

from sclecied dall b

Svndicate claims.

Lithogeochemistry 7 -- New Duta Sei

Primary Geochemistry. A plot of Al;O3 versus TiO; highlights the dilferences
between the volcanic stratigraphy east-southeast of the Reid ciaims (Fig. 2a). and that to the
south of the cluims (Fig. 2b). The eastern s‘u’atigr:mhv comprises normai basalis to basaliic
andcsites, on the one hand, and rhvolite of relatively constant composition on the other.
The latier is termed rhyolite A, in keeping with our genera! termino oiogy for sirongly
fractionated rhyolite with low TiQ9 content (0.1-0.2%).
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The relatively uniform composition of this thyolite is indicated by the fact that most
samples plot along a single alieration line (Fig. 2a). The precursor composition of this
rhyolite is estimared from least altered samples to contain about 0.15% TiO7, 13% Al;O3
and 250 ppm Zr. A possible fractionation trend linking the mafic to intermediatc volcanic
rocks with the rhyolitc end-member is shown in Fig. 2a by the solid line, which is drawn
to intersect the rhyolite alteration line at the precursor composition. Several rhyolites that
below this intersection have experienced mild mass gain of mobile elements (diluting
Al2035 down to about 10%), whereas two samples have been affected by mass loss
(residually concentrating AlyO3 to 16-17%).

By contrast, in the Newmont drilling arca to the south, the sampled volcanic rocks
(Fig. 2b) lie entirely within a mafic sequence that extends in composition from picritic
basalts to basaliic andesites. The most primitive part of the sequence, with high-Mg rocks
contamning 6-8% AlyQs3, 0.3-0.4% TiO; and 0.3-0.4% Cry03, is compositionally similar to
serpentinized vltramafics on the Hemingway propenty of the Kidd Creek volcanic complex
(Schand! and Wicks, 1993) and to picritic and komatiitic rocks in general (cf. Ludden and
Gelinas, 1981; Barnes et al., 1993). In the absence of petrographic data, it is not kopown if
the very high-Mg rocks in the Newmont drilling arca represent cumulates or lava tlows,
thercfore we use the term provisional term picritic basalts. Similarly, some of the rocks
compositionally classified as basalt to basaltic andesite could represent intrusive equivalents

of a mafic magma (e.g. 74-5. 235", which cornes [rom a thick diorite sill).

Plots of TiO; versus Zr (Fig. 4) show sumilar relationships to the Al;03-TiO;
diagram. The casiern siraligraphy in the Gulf Minerals area comprises a compositional
range over which TiG; generally decreascs from basalt to thyolite with increase in Zr,
which serves as a monitor ol [ractionation (F1g. 3a). This plot also shows a near-linear
rthyolite alteration line. The southern stratigraphy in the Newmont area, by contrast,
comprises a mafic compositional range over which TiO; mainly increases as Zr increases
(Fig. 3b).

In both areas, the behavior of P3Os is similar to that of TiO; (Fig. 4a). In the
eastern stratigraphy, P2Os appears to remain incompatibie to a somewhat higher degree of
fractionation than TiOj (it stays above 0.1% in the Zr = 100-180 ppm range, whereas TiQ;
decreases from about 1.5 to 0.5%). P05 has also behaved as un essentially immobiie

clement in both areas.
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Reid Township: New Data
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A plot of Y versus Zr (Fig. 4b) shows that the affinilies of most volcanic rocks
range {rom tholeiitic (Zt/Y=3-5) to transitional (Zr/Y=5-7). Altered samples of rhyolite A,
which have Zr coatents ranging from about 200 to 400 ppm as a result of mass change
eftects. commonly have Zr/Y values in the range of 4 1o 6. The two open circles with Zr/Y
values of =9 are of andesile-dacite composition, and are botk from the deepest part of hole
Chance 79-1 (within the claim block). Mafic volcanic rocks show a greater spread in Zi/Y
values from 3 to 8 (Fig. 4b).

Plots of MgO versus Zr show that most rocks lic along expected fractionation
trends, that is, not strongly modified by alteration. MgO values in basalts from the eastern
stratigraphy reach about 5% (Fig. 5a), but are in excess of 20% in picritic and high-Mg
busalts in the southern stratigraphy (Fig. Sb).

Alteration Geochemistry. Plots of S10; versus Zr (Fig. 6) show that, with the
excepuon ol a few rhyolites, silica values also appear Lo reasonably outline typical
fractionation trends. A notably silicified thyolite with a decreased Zr value (Fi g. 6a) is from
hole R-2, 373", in the eastern part of the Reid Syndicate claim block. Two rhyolites with
significant silica loss and consequently elevated Zr values are from R-80-D-5 (127.5' and
209') on the eastern border of the Reid Syndicate claim block. The former sample also has
gained significant Fe and K relative to least aliered rhvolites.

A plot of NazO versus K70 (Fig. 7a) shows that the majority of the rhvolites have
relatively high NaO values of 3 to 5%, indicating that they are not strongly aitered. These
rhyolites, however, have moderately high K;0 values of 1.5 to 3.5%. This suggests
addition of K during alteration, since least altered rhyolites of tholeiitic to transitional

. affinity commonly have initial K2QO contents of <1% (MacLean and Barrett, 1993). On the
other hand, the elevated K,O contents could be a primary featurs if the rocks are of cale-
alkaline affinity. Potassic rhyolites averaging about 7.6% K5O and only 0.9% NazO have
been reported from the Kamiskotia area by Barrie et al. (1993), but these rhyolites have
other geochemical features that suggest they are of tholeiitic affinity.

High-K rhyolites in which the K occurs mainly in the form of alkali feldspar can be
distinguised from sericitized rhyoliies by the fact that the former rhyolites retain low Al,04
values cven for high K20 contents. By contrast, the formation of increasing amounts of

sericite in altered rhyolites leads to progressively higher Al,03 contents.
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Reid Township: New Data Fig. 5q
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Reid Township: New Data Fig. 6a
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Even in thos¢ rhyolites that have K mainly in the form of alkali feldspar, it is
possibie that the K was introduced by metasomatism rather than being a primary magmatic
teature. If so, the decreased Na values in thesc rhyolites could well retlect a feldspar alkali
exchange process during alteration, with K being gained as Ca+Na are lost from the rock.
In order to determine the main K-bearing phases in these rocks, il would be useful to CaTy
out petrographic and X-ray diffraction studies of these samples.

Hole 80-D-5, located ar the eastern margin of the Reid Syndicate claim block,
intersecied me:sive to quartz, porphyritic rhyolite alternating with intervals of rhyolite
breceia. Two closely spaced rhyolites from hole 80-D-5 were sampled 1o compare a large
(0.2m) slightly silicified block in rhyolitc breccia at 127.5" with its grevish, sericitized
matrix at 128.0'. The latter material shows silica and Na loss in addition o K gain. Another
rhyolite ar 209" with silica loss has an extremely high KO content of 12.4%, and only
0.3% Naz0. This rhyolite must contain some K-feldspar in order to account for its high
K/Al ratio. Deeper rhyolites in 80-D-5 (330 and 370") show weak K addition.

Hole 79-1, in the central part of the claim block, intersected mafic volcanic rocks
and, in its deeper portion, massive dacitic rocks with apparent Na loss (Fig. 7a). Although
the dacites huve Al;03 and TiQ; contents in the range of some of the basaltic andesitic
rocks in the Newmont drilling area, they have lower Fe-Mg-Ca values and higher silica and
Zr conlents,

The mafic rocks from the eastern stratigraphy in the arez of the Comstare option are
unitormly low in K70 (<1%) but have NasO values ranging from from <1% to almost 4%
(F1g. 7a). As Ca decreases, Na increascs (but K is little modilied). suggesting that the Na
range in these mafic rocks reflects fractionation from calcic to sodic plagioclase, or early
spilitization, rather than Na depletion during K-related alteration.

A piot ot Ba versus KO (Fig. 7b) shows that Ba content of the rocks is mainly a
function of KO content. However, il is not known if Lthe increased level of K and Ba in
felsic relative to mafic rocks reflects a primary feature or an alteration trend. or some
combination of both.
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Lithogeochemistry II-- Pyke Data Set

Primary Geochemistry. The lithogeochemical and petrographic data set
obtained by Pyke (1989) comprises 36 samples (rom eastern Reid Township, mainly the
Comstate option and immediately to the south, plus 5 samples from cach of Thornburn and
Muhaffey Townships. Except for 8 samples reported by Pyke from Agnico-Eagle holes
AE-R-90-3 and 90-5, all analyses were carried out by XRF al the XRAL lab, using glass
beads for major and trace elements. Of particular interest arc several of the R-80-D holes,
which intersected the Central Rhyolite immediatcly cast of the Reid Syndicate claim group,
and several R-80-C holes, which intersected the Uppcr Rhyolite southeast of the Reid
claims. Analytical results for 46 samples from Pyke (1989) arc summarized in Tablc 2.

The new data set (open circles) and Pyke's data set (solid circles) are compared in
terms of AlpO03-TiO3 and TiO5-Zr relatons in Figures 8a and 8b, respectively. The same,
mainly bimodal sequence of rhyolite and basalt to basaltic andesite dominates both data
sets. All felsic rocks are of rhyolite A-type, and display a broad spread along single
alteration lines as a result of mass gain or loss during alteration. The Pyke datu set contains
two addirional lithologies: a rhyodacitic group of 3 samples, and 3 samples of low-TiO;
basaltic composition (shaded). Two of the rhyodacitic samples are from Mahaffey and
Thorburn Townships; the other is from 80-C-5, 244'. Two of the low-TiO7 basaltic
samples are from Thorburn Township, the other is from 80-D-13, 575' (claim 952100).
These low-TiO; basalts are less fractionated than the main group of basalt to basaltic

andesites, and resemble basalts from the Newmont drilling area discussed above.

A Zr-Y plot (Fig. 9a) indicates that most volcanic rocks in Pyke's darta set have
Zr/Y ratios of between 2 and 6. Of interest is the fact that this data set includes eight
rhyolites with Zr/Y ratios in the strongly tholetitic range of 1.2 to 2.8. These rhyolites
occur mainly in the Upper Rhvolite sequence, but one sample comes from the southern
margin of the Central Rhyolite (80-D-6, 153".

The southern margin of the Central Rhyolite was also intersected by hole AE-R-90-
3 (data given in Tablc 2 but not plotted). It is interesting that rhyolites in the 49-70 m
interval of this S-directed hole have strougly tholeiitic Zr/Y ratios of 1.6-2.0, within the
range for Upper Rhyolite, whereas rhyolites in the 75-83 m interval have Zr/Y ratios of
4.2-4.8, within the range for Central Rhyolire. Tt therefore appears that a change in rhvolite

composition occurs immediately north of the contact between Central Rhyolite and
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Reid Township: new data + Pyke data
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Plots of Th-Zr and Ht-Zr (Fig. 9b) show that Th and Hf generally incrcase with
ncreasing Zr. In the felsic region (Zr >200 ppm), Hf values arc =§-12 ppm, whereas Th
values ure slightly less, =5-9 ppm. Th/YD ratios in the felsic rocks range from about 0.5 to
L, with the lowest ratios corresponding to samples with the lowest Zr/Y values. As shown
below, these samples generally also have the highest REE contents and flattest patterns.

Alteration Geochemistry. A Si05-Zr plot (Fig. 10a) shows that the Pyke data
set contains notably more silicified rhyolites than the new data set, as well as a few silica-
leached rhyolites. In the Nay;O-K,0 plot (Fig. 10b), rhyolites in the Pyke data set generally
becomc less sodic as K;Q content increases. The supports the earlier supposition that
thyolites with 1.5 to 3.5% K30 have gained X through metasomatism (as opposed to
primary K-enrichment). As before, the range of Na values in mafic rocks probably rcflects
[ractionation or spilitization rather than alteration, as K does not increase as Na decreases.

Rare-Earth Element Geochemistry. All samples analyzed by Pyke {1989) for
major and trace elements by XRF were also analyzed by instrumental neutron activation for
the REE and elements such as Th. Hf and U (Table 2). Sclected chondrite-normalized plots
of the data are discussed below. The raw data were normalized 1o the chondrite values

given in Evensen et al. (1978). La,/Yby, ratios are given in Table 2.

The REE pattems of samples from the Upper Rhyolite, which is located southeast
of the Reid Syndicate claims, arc shown in Figure 11 (hoie R-80-C-7) and Figure 12a (hole
R-80-C-7). These rhyolites have the hi ghest REE contents and 1lattest patterns (Lay/Yh, =
I.1 to 3.6) of those in the Pyke data set. As shown in Figurc 12b, the Upper Rhvaolite has
an REE signaturc very similar to that of the Kamiskolia rhyoiite (Barrie el al., 1993), and 10
the footwall rhyolite of the Kidd Creek orebody (Lesher et al., 1586).

Samples of Upper Rhyolites shown in Figurc 11 (hole R-80-C-5) mestly have very
tholeiitic Zi/Y ratios of 1.2 to 2.8, with the exception of the rhvolite at 244', which has a
Zr/Y value of 4.4. Of intevest is the fact that a rhyolite sample (80-D-6, 153", Zi/Y = 1.5)
located near the southern margin of the Central Rhyolite has an REE pattern equivalent to
those of the Upper Rhyolites. This Csntral Rhyolite sample and the Upper Rhvolites have
high contents of Y (90-170 ppm) and Yb (9-20 ppm).

It would be useful to obtain REE data for the rhyolites in Agnico-Eagle hoie AE-R-
90-3, which is located only =100 m southeast of hole 80-D-6. As noted earlier, hole AE-R-
90-3 contains a rhyolite unit with Zr/Y = 1.6-2.0, which is thus probably an FIITb rhyolite.
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Reid Township: new data + Pyke data
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Reid Township volcanics -- Pyke data Fig. 11g
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The Upper Rhyolites have all of the chemical feutures of an FIIIb rhyolite in the
classificarion of Lesher et al. (1986), and a Group 1 rhyolite in the classification of Barrie
ct al. (1993). Other FIIIb rhyolites associated with massive sulfide deposits in the Timmins
region include the Kamiskotia rhyolife, which has an average Zr/Y ratio of 3.2, and average
Y and Yb contents of 98 ppm and 8.6 ppm, respectively (Barrie et al., 1993), and the Kidd
Creck rhyolite, with a singlc-analysis Zr/Y ratio of 2.5, Y = 126 ppm and Yb = 14.6 ppm
(Lesher et al., 1986). Other FIIIb rhyolitcs associated with massive sultide deposits in the
Abitibi greenstone belt include those in the Matagami and Chibougamau areas (Lesher et
al., 1986; Kranidiotis and MacLean, 1987; Barrett and MacLean, 1991),

The rhyolites in Figure 12a (hole R-80-C-7) have REE patterns that are very similar
to those in Figure 11, although their La,/Yb, ratios of 3.6 to 5.1 are slightly higher. Three
of the five rhyolites in hole R-80-C-7 are tholeiitic (Lap/Yby = 3.6 to 4.1; Z/'Y = 2.2 to
2.4); the rhyolite at 476.5' has a slightly steeper REE pattern (Lag/Yby, = 5.1) and a higher
Zr/Y ratio of 4.6. A rhyolitc at 402.5' (not shown) has lower overall REE concentrations
rclative to other rhyolites in this hole due to the diluting effect of silica addition.

Typical REE patterns of samples from the Central Rhyolite are shown in Figure 13.
Their Lay/Yby, ratios of 3.0 to 6.4 are generally somewhat higher than those of Upper
Rhyolites. The heavy REEs (Tb to Lu) are fairly flat in the Central Rhvolite. and clearly
have lower concentrations than the heavy REEs in the Upper Rhyolites in Figure 11 (even
though the light REE in both groups are closely comparabie).

The Central Rhyolite has tholeiitic to transitional Zr/Y ratios of 4.1 1o 6.3, also
higher than those of the Upper Rhyolite, and somewhat lower Y and Yb contents of 40-70
and 3-10 ppm, respectively. ‘The Central Rhyolite has the chemical features of an FIIIa
rhyolite in the classification of Lesher et al. (1986), and a Group 2 rhyolite in the
classification of Barrie et al. (1593). Other Fllla rhyolites associated with massive sulfide
deposits in the Abitibi greenstone belt are found in the Central Mine Sequence of the
Noranda camp (Barrett et al., 1991a,b,c: 1992, 1993).

The Central Rhyolite appears to form a major unit of near-uniform composition in
castern Reid Township, extending from its contact with the Southern Basalts (in R-80-D-6
and AE-90-3) to the Jocko Creek Fauit (R-80-D-10 and AE-R-90-3). The Central Rhyvolite
extends to the west towards the Reid Syndicate claim group (through holes R-80-D-5, D-7
and D-8), and is aiso present immediately north of the northeast comer of the claim group
(Chance R-1) and again =1.5 km north of this corner (in hcle UR-80-3).
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Reid Township rhyolites Fig. 12a
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Reid Township rhyolites Fig. 13a
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The REE paitcrus of matic volcanic rocks (rom the Southera Basalis, just south of
the southern margn of the Central Rhyolie, are showi in Figure 144, Two sarnples (80-D-
4, 346.5 and 80-D-06, 509.3") have almost REE flat patterns (Lan/Yb, = 1.5), low Z1/Y e
ratos of 2.8 and 3.5, and low Zr contents of 93 and 84 ppin, respectively. These are the
most tholentic and MORB-like basalts of the present sarnple set. A thad sample of andesitic
composition (80-1>-6, 679.5') is enriched in the light REE (Lag/Yb, = 3.5) relative to the
basalts, and has a high Zd/Y ratio of 11.9; these leatures indicate a caic-alkaline affinity.

The REE pauerns oi basalts and basaluc andesites from Thorbum and Mahaffey
Townships (Fig. 14b) have moderate light REE enrichment (l.ap/Yb;, = 3.5-4.4). The REE
putterns, together with Zr/Y ratios ranging from 3.5 (o =%.8, indicate that Lthese matic

volcanic rocks are mainly of vansitional to moderately calc-alkaline alfinity.
Lithogeochemisiry [1-- £ alconbridge Duta Set

Primary Geochemistry. 246 XRF analyses from holes MF-12-01 (o 12-13
inciusive of the Karvinen option to the northwest of the Reid Syndicate claim group were
kindly made available by Falconbridge (Kidd Creek Mines), as well as MF-13-01 to the
north of the claim group. Resuirs of analyses from selected holes MI*-12-02, 12-03, 12-Q7,
and 12-09 are given in Table 3. Al presemt, 1t s ditficult to muke any correlations between

dividuai holes because of our uncertaintics in the locations of the Karvinen holes.

The Karvinen dara set (solid circles) is compared with the new data set trom this
report (open circles) in terms of AlyO3-TiO; and TiO-Zr relations in Figures 15a and 15b,
respecuvely. The Karvinen data set contains 116 samples of dacitic to basaltic composirion,
and 130 rhyolites; there is a compositional gap between dacite and rhyolite. The Karvinen
rhyolites appear to overlap in part with the rhyolite A alteration line of the present report
(Figs. 2 and 3), but also 1o extend to slightly less fractionated rhyolite COmposItions as
inferred from their slightly higher T10; conteats. The Karvinen data ser contains more

- basaltic rocks with <10V ppm Zr (these samples are relatively unalicred). 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 contins few intervening compositions.

Most of the rhyolires in the Karvinen data set have Zr/Y ratios of 310 6 (Fig. 16a).
A group of basaluc andesites and andesites, with Zr of about 100-200 ppin. has Zr/Y ratios
of about 4 to 10. Basaltic rocks with <100 ppm have Zr/Y ratios ranging from 2 to 10, and

inciude a tholeiitic subgroup not evident in the basaltic andesitc 1o andesite group.
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The felsic Karvinen volcanic rocks, regardless of degree of alteration, generally
have Zr >200 ppm (Fig. 15bj. A plot oi Y versus Zy (Fi1g. 164) indicates that the felsic A
rocks gencrally nave Zr/ Y ratios of 3 to =8, that 1s tholetitic 1o mildly calc-alkaline. The
strongly thioleune affinities (Ze/Y=1.5-2.5) found in the Upper Rhyolite southeast of the
Keid Syndicate claim group (and also in the southernmost part of the Central Rhyolite) are
not preseni. The mafic Karvinen volcanic rocks (Zr <100 ppn) also generally have Zr/Y
rauos of 3 1o =¥, but have an additional tholeii:ic group with Z1/Y =2 3. Andesitic to ducilic
compositions, with Zr of =100-200 ppm, mainly have Zr/Y ratios of =4-8, thal is, in the
transitional affinity range.

Alteration Geochemistry. The majority of the volcanic rocks outline general
tracuouation uends in plots ot major clemenis versus Zr. for cxample Ca-Ze and e Zr,
aithough sume samnples show moderate departures in the felsic range as a result of
alteratton. in the case of Mg-Zr, a significant group of rocks that wi re mainly of thyoliuc
composition, as mdicated by their AlO53/TiO) ratios, now have MgO values of 2-5%
(shown by shaded area in Fig. 10b). A typical MgQ fractionation trend [or mafic to felsic
tocks is shown by the solid line in Fig. 16b. Although the MgO contents of the altered
rhyolites have increased relative to typical primary rhyolite MgO values of 1%, an mobile-
immobile element plot such as this cannot be used to determine true mass gains because of
the complex effects of other mobile element changes on MgO contents. The same is true of
Fe, which also appears to have been added substantially to some of the rhyolites. In a
S107-Zr plot (Fig. 17a), most Karvinen volcanics outline a general fractionation trend,
although there are some moderate displacements of felsic samples from the trend due to
3107 loss or gain (such SiO; changes can only be roughly estimated from this plot).
Although it would be possible to calculate mass changes for euch element in each altered
rock as outlined by MacLean (1990), 2 more comprehensive study would be required than
1s possible in this initial report.

The Karvinen rocks range from least altered, high-Na low-K compositions, (o
altered high-K, low-Nu compositions (Fig. 17b). Many rhyolites with <1% Na;O have
2.5-4.5% K70 but only 13-18% Alz03, indicating that somie of the K must occur as alkali
feldspar rather than entirely as sericite. Some of the apparently Ni-depleted rhvolites (NayO.
<1%) are also low in CaO (<0).7%), and at the samc time have apparent enrichments in FeO
and MgO. Examples oceur in hole MF12-02 (within the major felsic interval from 257 to
711 metres), and over shorter intervals in holes 12 08, 12-09 and elsewhere.
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Rare-Earth Element Geochemistry. Aboul 50 of the Karvinen rocks were
analyzed by Falconbrnidge for REEs by ICP-MS, which requires that the sample be digested =
completely prior (0 analysis. The resals are not necessarily dircetly comparable with
Pyke's (198Y) data, which were obtained using the non-destructive peutron activation
method. Some Karvinen rhyolites have REE patterns similar to those of most Central
Rhyaolites in eastern Reid Township, i.e. of FIlTa type. These Karvinen REE patterns are
have distinctly lower concentrations and steeper slopes than those of the Kidd Creek or

Kurniskotia rhyolites, i.c. the former are of transitional, as opposed to tholeiitic aLfﬁriity.

However, other Karvinen rhyolites, and also many intcrmediate to mafic valcanic
rocks, are rather depleted in Lhe heavy REE Dy and i, which produces a distinctive
concave upward shape to the right side of the REE pattern. These could be termed
modirtted-transitional patterns. For example, in hole MF12-03, FlI[a type thyolites accur in
the upper part of the hole (Fig. 18a), but heavy REE-depicted rhyolite, ducite and basalt
occur 1n the middle portion of the hole (Fig. 18b), and also in the lower portion of the hole
(Figs. 19a,b).

We are assuming at present that this heavy REE depletion is a real feature of the
volcanic rocks n thus arca, and not an artifact of the analytical method. In some holes, the
RI:E patterns lor inalic through felsic rocks display a close sirnilarity of shape (apart from
Eu anomalies), which suggests that these volcanic rocks were derived from the same
magma. For example, the mafic and felsic rocks in hole MF12-04 (not shown) have very
sunilar REE patterns, ditfering only in the slightly lower absolute concentrations of REE in
the wafic volcanic rocks.

Rbyolites and basalts in hole MF12-07 also have HREE-depleted patterns, as
shown in Figures 20a and 20b, respectively. Rhyolites and basalts in hole MF12-09 (Figs.
2]a and 21b) and hole MF12-08 (not shown) have the same respective REE patterns as
rhyolites and basalts in MF12-07. and thus are probably correlatable. Holes MF12-09 and
12-08 also contain some different basalts that have much flatter MORB-type pattcrns (c.g.
Fig. 21b). Although the REE data indicate that there are two contrasting groups of mafic
volcanic rocks in this group of holes, al) of the samples have Zr/Y ratios of <4, indicating
that they are essentially of tholeiitic affinity.
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Falconbridge data: NW of Reid Syndicate claims

Fiq.
1000 —d-_13a
]
= 1004
O ]
(=
o
K oy
[T)
2
o] 104—
m ]
——0—— 12-03:34.5 @ 12.03:74.5
s89---- 12-03:109.5 -—--fA---- Kidd Creek
1 T 1 I 1 I T I I T I | 1] 1 ] I—.
La Ce Nd Sm Eu Gd Tb D Er Yb Lu
1000 |
2
= 100+
=] 3
c
O
£
T
=2
Q
(o] 10 4
a 3
. T=-Q--- 12.03:144.5 ---0----  12.03:157.5
ToM--- 12-03:164.5 --¥- - 12.03:199.5
1 ] | | | ] I ] ] 1 ] ] | ] I ] 1
La Ce Nd Sm Eu Gd Tb Dy Er Yb Lu
REE

-- Ore Systems Consulting -- - 30 -




= Tk ™ Daees manea P e MUDTZ0ATIL0U 7L 28

Falconbridge data: NW of Reid Syndicate claims
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Falconbridge data: NW of Reid Syndicate claims
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Falconbridge data: NW of Reid Syndicate claims
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Discussion and Conclusions

';-'.qu

Volcanic Compogition

The volcanic rocks in the Newmont drilling area to the south of the Reid Syndicalc
claim group mostly fall along a fractionation trend from basall to basaltic andesite, which is
accompanied by Ti-P-enrichment similar to rifi-related tholejitic trends ut Kamiskotia
(Barric et al,, 1991) and in the Skaergaard Inirusion (Hunter and Sparks, 1987). However,
Zr/Y ranios in the Newmont drilling area range from tholeiitic to mildly calc-alkaline. The
Newniont area contains some prirnitive high-Mg (picritic) basalts that resemble komatiitic
cotnpositions in the Kidd Creek arca.

The volcanic rocks to the cast and southeast of the Reid Syndicate clann group are
mainly a bimodal series of rhyolites on the onc hand, and andesites to basalts on the other.
The main hithological units from north 10 south are the Central Rhyolite, Southern Basalt,
and Upper Rhyolitc formations. Both rhyolite formations, where sampled, are relatively
uniform in terms of their immobile element ratios. The rhyolites are all strongly
fractionated, with low Al;03 and TiO3 contents. Trace element and REE data indicate that
the Central Rhyolite has an Fllla composition, whereas the Upper Rhyolite is mainly ol
FIIIb composition. There 1s also a FlTb rhyolitic umt of untested thickness and unknown
northwesterly extent that occurs immediately north of the Southern Basalt fonnation.

The FIIIb rhyoliics have low TiO7 contents and very low Zx/Y ratios, with high
REE, Y and Yb contents and relatively flat REE patierns, and are therefore closely
cormparable to the fractionated tholeiitic rhyolites at Kamuskotia (Barrie ot al., 1993) and
Kidd Creek (Coad, 1985; Lesher et al.. 1986). The Fllla rhyolites are geochemically
similar to thosc of the Central Mine Sequence at Noranda (Lesher et al., 1986; Barrett et
al., 19914,b,c). With respect to terminology, the Flllb and Fllla rhyolites correspond,
respecuvely, to the tholeiitce and transitional rhyolites of MacLeun and Barrett (1 993), and
to the Group | and Group 2 rhyolites of Barrie et al. (1993).

The volcanic rocks in the Karvinen option to the northwest of the Reid Syndicate
claim group also are mainly a bimodal series of rhyolites on the one hand, and andesites to
basalts on the other. Some of the Karvinen rhyolites geochenically resemble those of the
Fiira rhyoliies of the Central Rhyolite Formation in castern Reid Township. However,
other rhyolites n the Karvinen area show a rather different REE pattern with an apparent

refaiive depletion in the heavy REE, a feature also shared by associated Jacitic 10 basaitic
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rocks in this arca. Assuming these differences are real, they could be used to help correlate
volcanic stratigraphy within the Karvinen area, and also to comipare with the REE patterns
of volcanic rocks in untested areas immediately to the sourheast. Such an attempt has not
been made in our initial study in view of the large size of the Karvinen data set, and our
present uncertainty in the locations of the drill holes in this area.

attva

Alreration

Alteration in eastern Reid Township involves variable amounts of sericitization,
silicification, and, apparentiy, forrnation of alkali feldspar. The latter phasc is interpreted as
an altcration product and not a primary feature of the lavas in view of the overall tholeittic to
transitional character of the volcamc rocks (as opposed to calc-alkaline). X-ray diffraction
atjalysis of two K-rich samples with relatively low AlyO3 contents tn hole R-D-80-5 (128
and 209°) confirms that K-bearing feldspar is the dominant phasc in these samples, with

sericile a minor phase (as also inferred from geochemical relations).

Plots of K20 versus AizO3 for voleanic rocks from the Comstate and Karvinen
opuons indicate that many rocks contain significant proportions of K-feldspar in addition to
sericite. Since K-feldspar has not been noted on the drill logs, it probably occurs as a finc-
grained phase that 1s only readily detectabie m the field by chemical staining. It would be
of interest tv outline the distribution of K-feldspar versus sericite in these areas. Since K-
feldspar can form in alteration systems where the hydrothermal fluids are not sufficiently
acidic to torm sericite, it is possible that a broad zonation from K-feldspar into scricitic
ulteration would reflect the direction of mcreasingly imtensity of hydrothermal alteration.
Such a wansition has been documented in parts of the altered footwall rhyolite at Eskay
Creek (Roth 1993; Barrett et al., 1993). Alteration in the Karvinen option area has not been
investigated systematically, although within the rhyolitcs there are zoues of strong Na
depletion. locally with Ca depletion as well. Many rhyolites also show apparent Mg+Fe
addition, although these and other alteration effects should be quantified using calculated

mass changes based on nnnwbile element methods.
Recommendations

Preamble. The Central Rhyolitc in eastern Reid Township was interpreied by
Pyke (198Y9) and Jensen et al. (1994) 1o be overlamn strangraphically to the south by the
Southem Basalt and then the Upper Rhyolite, with the contacts between these units striking
to the west-northwest. If so, then these units would exiend oato and across the Reid
Syndicate claimn group.
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Rhyolites chemically comparable to the FIlla-type Ceniral Rhyolite are indeed
present in drill holes located to the north and northwest of the Reid Syndicate claim group.
In addition, rhyolites of unknown affinity have been encountered in RC holes along the G
northern property boundary. Since so much of the Reid Syndicate claiin group rcmalm
unlested, it 1s entirely possible that part of the Central Rhyolite crosses the claim group
from ESE to WNW. 1t is equally possible that the contact between the Central Rhyolite and
- the Southern Basalt extends across the property in roughly the same direction. and as well
the thin unit of FIlIb rhyolite located near the southern maigin of the Cential Rhyolite.

Given the unknown cffects of folding and faulting, parts of the Upper Rhyolite, the
main FTIIb thyolite, could also appear on the claim group. Finally, it is also possible, given
the geochemical siniilaritics, that the Central Rhyolite and Scuthern Basalt reappear, albeit

with a different regional strike, as part of the Karvinen area stratizraphy.

(1) The logical areas in which to drill in the Reid Syndicate claim group, given an
nitial restricted program of two 300 metre heles, would be in the northeast and nuithwest
corners of the claim group. These areas would also have the advantage of being relatively
close to recent and ungoing drilling programs by Noranda Explorati n 10 the cast of the

claimn group, and by Falconbridge Exploration to the northiwest of the ciam group.

A hole in the northeast corner could tie irito the driil resuits trom surrounding holes
Chance R-2 10 the west, Chance R-1 to the north, and R-80-D-5 and D-2 to the cast. The
hole could be collared some 1300-2000" west-northwest of hole R-80-D-5.

A hole in the norigwest comer of the Reid Syndicate claim group could tie into the
limited RC drill results from holcs UR-81-04, 05 and 07 immediaicly notth of the northern
boundary of the claim group, and alsc to the Karvinen drilling further to the northwest. The

" hole could be collared some 2000-2500' south of hole UR 81 05. Both of the suggested
holes are withun halt a mile of access roads.

(2) In order to further define volcanic units and facies variations in stratigraphy
surrounding and possibly crossing the property, lithogeochemical and petrographic data are
required for any holes that have not yel been sumpled by the Pyke (1989) report and the
present study. The lithogeochemical data allow identification of individual voleanic units
and their magmatc affinty on the one hand, and chemical alteration effects on the other.
The petrographic data allow identification of tiows, breccias and tuffs, as weli as texmaral
alicrauon effects (cf. Allen, 1933).
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Holes that shoutd be suinpled for lithogeucheimistry and pctrogfdphy mclude R-80-
D-1 and D-2 10 the cast of the Reid Syndicare claim group, RM 3, UR 80—1 and KT()6 2to
the north, and RM-5, C72-1 and BR64-6 1o the northwest. Pt
v

It would be of interest to search for the extension and source of the course breccias
that were interpreled as mass low ‘luhars’ by Pyke (1989) in hole R-80-D-5 on the eastern
margin ol the Reid Syndicatce cluim group. Similarly, in tioles drilled to date to the east of
the claim group, it would be useful to docurient the spaual distribution of massive felsic
flows or domes relative 10 breccias and tufls (with intercalated argillites), the latter of which
could reflect more distai equivaients deposited in areus flanking major felsic eruptive
cenlres (cf. McPhee and Allen, 1992).

(3) Rare-cartit element parterns should be obtained by neutron activation analysis
far a subset oi these new lithogeo::hemical samples (and also from RM79 | and Chance R-
2) 10 confirm the voicanic geocheinistry of these samples, and to allow closer coInparisons
with the Kamiskotia, Kidd Creck and other LCrrancs.

(4) One high-prectsion U-Pb zircon date should be cbtained from the Central
Rhyolite, the age of which is not certain (the 2705 ma date of Barric and Davis (1990) is
apparently for the Upper Rhyolite). For comparison, the age ot the Kamiskoua rhyolite is
270512 ma, and that of the Kidd Creek rhyolite is 271742 ma ( Barric and Davis, 1990).

(5) Following the completion of the proposed two-hole drilling program, a
lithogeochemical program shoutd be completed. based on about 1S samples per 300
metres, in order to define the volcanic stratigraphic units, to assess hydrothermal alteratioq.

Of these 30 drill sampics, about 10 should be analyzed for REE by neutron activation.

5 (6) Because of the neur-absence of drilling and oulcrop data over most of the claim
group, the best approach o warking our the trends in volcanic straligraphy and alteration
would be to locite and track the northwestwards extension of the broad stratigraphic
rclations recognized in eastern Reid Township, tn particulur the Central and Upper
Rhyolites. both of which are geochemically favorable as hosts for VMS mineralization.
This is the purpose ol the first hole suggesied above. The purposc of the second hole
would be to locate the southcastcrn cxtension of the felsic stratigraphy intersected in the
Karvinen area about one milc to the northwesi, some of which resembles the FIila Central
Rhyolite, and some of which is notably altered.
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If a framework voicanic strutigraphy can be established in these two holes, further
driiling can test the inlervening area o seacch for a hydrothermally active and proximal
eruptive volcanic centre. Both mafic-felsic and felsic-felsic contacts have the potential to
host VMS deposits.

It is worth emphasizing that some of the largest VMS deposits in the Abitibi
greenstone belt, including those at the Home mine (MacLean and Hoy, 1991; Barrett et al.,
1991a; Kerr and Gibson, 1993) and at Kidd Creck (Coud, 1985; Lesher et al., 1986), arc
directly hosted withan felsic volcanic rocks of tholentic alfinity. In addition, scveral [elsic-
hosted VMS deposits in the Abutabi greenstone belt, such as those at Mobrun (Barrett et al.,
1992), Delbridge (Barrett et al., 1993) and L.emoine (Barrett and MacLean, 1991b), occur
al or cluse Lo primary chernical contacts between contrasting tholciitic and vansitional
rhyolite types. In this regard, the contact between FIILa and FHIb rhyolites in the southern
part of the Central Rhyolite formation may be signiticant, and should be located and tested
across the Reid Syndicaie claim group. x
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Table 1A. Chemical composition of volcanic rocks from the Rosario-Chance drilling area

Hole

79-1
79-1
79-1
79-1
79-1
79-1
79-1
79-1
79-1

R-2
R-2
R-2

Depth (fv)

237
3
33s
411
444
447
515
527

540 (EOH)

326
374
473

Composition

Basall
Andesile
Basalt
Busalt
Basalt
Busalt
Basalt
Dacite
Dacite

Basaltic andesile
Rhyolite
Rhyolite

Co.

RS
RS
RS
RS
RS
RS
RS
RS

RS
RS
RS

No.

5015
016
5017
5018
5019
5020
5021
5001
5002

5004
5005
5003

5102

49.8
60.6
523
482
46.5
520
52.6
5.5
64.4

48.4
80.1
71.5

Al203 TiO2
14.7 1.440
15.4 0.986
14.6 1.130
139 1.180
14.1 1.150
15.3 1.290
14.2 1.230
14.3 0.725
13.7 0.579
16.8 1.500
9.3 0.115
117 0.121

Fe203 MnO CaO

14.20
6.05
12.80
10.40
15.20
LA
192
5.82
5.38

10.80
b.27
121

0.19
0.13
0.23
024
032
023
0.24
0.25
o.16

0.14
0.05
0.04

8.08
8.17
10.70
12.10
12.20
10.60
9.97
283
KR

9.33
253
1.16

Table 1B. Chemical composition of velcanic rocks from the Gulf Minerals drilling area

RD-80-5
RD-80-5
RD-80-5
RD-80-5
RD-80-5

RD-80-7
RD-80-7

RD-30-R
RD-80-8

128
127.5
209
330
370

136
148

177
267

Rhyolite
Rhyolite
Rhyolite
Rhyolite
Rhyolite

Rhyolite
Rhyolite

Rhyolite
Rhyolite

RS
RS
RS
RS
RS

RS
RS

RS
RS

5006
5007
5008
5009
5010

5012
5011

5013
5014

79.3
67.0
66.0
76.1
75.9

75.5
76.8

778
75.2

10.7
16.7
16.1
120
t1.6

1.8
11.6

0.138
0.206
0.139
0.146
0.134

0.153
0.154

0.137
0.135

.45
4.5
.18
2.36
1.96

1.64
2.27

103
2.59

0.06
0.08
0.08
0.05
0.06

0.04
0.05

0.04
0.11

-- Ore Systems Consulting --

1 40
0.41
1.47
1.02
t.65

0.71
0.l

0.89
1.06

.

MgO

5.04
1.75
3.25
409
4.84
443
387
1.76
264

3os
0.19
025

022
0.86
0.14
0.85
0.77

0.55
0.70

0.13
0.32

K20

0.12
0.36
0.02
0.34
0.28
0.76
072
2.60)
2.49

1.64
1.42
105

2.42
6.55
12.40
2.76
1.63

1.92
2.02

293
1.56

Na20

3.05
3.63
0.68
2.04
0.81
2.39
2.38
0.59
0.62

1.97
3.38
349

314
1.55
0.28
2.85
4.32

5.05
370

4.23
3.54

P2Q5

0.24
023
0.10
0
0.12
0.12
0.12
023
0.18

.26
0.04
0.04

0.03
0.03
0.03
0.02
.03

0.03
0.03

0.04
0.03

BaQ

0.02
0.03
0.01
0.3
0.02
003
0.04
0.03
0.03

0.03
0.05
0.06

0.06
0.12
012
0.07
0.04

0.06
0.06

0.06
0.07

Cr203

0.01
0.01
002
0.0]
0.01
0.0l
0.01
0.01
00l

0.0}
0.01
.01

0.03
0.01
0.01
0.01
0.01

0.01
0.01

0.03
0.02
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Table 1A. Chemical compesition of volcanic rocks from the Rosario-Chance drilling area

Hole

79-1
79-1
79-1
79-1
19-1
79-1
19-1
79-1
79-1

R-2
R-2
R-2

Depth (ft)

237
33
335
A1l
444
147
515
527
EOH

326
314
473

Lithology

Busalt
Andesite
Basalt
Basalt
Busalt
Basalt
Busalt
Dacite
Ducite

Basall
Rhyolite
Rhyolite

No.

018
s0L6
5017
3018
5019
5020
502t
5001
5002

5004
5005
5003

LOIL

2.55
2.85
1.55
5.60
355
3.20
5.20
4.50
595

4.25
1.76
.10

99,44
100.19
99.39
98.24
99.(9
99 07
Y8.50
(00.14
100.13

98.21
100.21
99.73

Anh

82.69
91.29
83.04
8224
80.34
87.16
85.38
R9.82
88.50

43.16
97.18
97.42

Ba

213
211
122
290
153
280
ife6
290
Jol

277
410
550

St

151
245
223
131
177
134
(07
50

220
47
71

24
3l
24

23
23
21
20
17

40
30

Table 1B. Chemical composition of volcanic rucks from the Gulf Minerals drilling area

RD-80-5
RD-80-5
RD-80-5
RD-80-5
RD-80-5

RD-80-7
RD-80-7

RD-80-8
RD-80-8

128
127.5
200
330
370

136
144

177
267

Rhyolite
Rhyolile
Rhyalite
Rhyolile
Rhyolite

Rhyolite
Rhyolite

Rhyolite
Rhyclite

5006
5007
5008
5009
5010

5012
5011

5013
5014

0.80
2.00
1.40
1.90
2.00

1.25
1.95

L.05
2.30

100.35
100.10
99.34

160.14
100.10

100.21
100.36

100.17
100.54

-- Ore Systenas Consultin

98.10
93.51
96.76
95.88
96.14

97.32
96.14

98.09
95.65

533
1100
1080
655
402

547
575

543
654

129
86
94
96
109

100

69

nll

57
79
49
50
59

56
43

48
55

16
144
119
85
91
95
93
175
16l

140
171
223

237
386
304
263
256

300
235

257
229

Rb

6
I8

10

30
34
62
59

42
41

66
203
158
76
43

70
63

56
7

Nb

12
17

13
25
17
17
15

19
15

17
15

p. ii

/Y

48
4.6
50
3.5
4.0

4.1
44
3.8
9.5

15
5.7
4.4

4.2
49
6.2
53
43

54
64

54
4.2

Ze/Nb

166
13.1
19.8
17.0
15.2
158
I
175
16.1

15.6
143
13.1

18.2
15.4
17.9
15.5
17.1

5.8
18.3

15.1
15.3
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Table LC. Chemical composition of volcanic rocks from the Newmont drilling area

74-4
74-4
74-4
744
744
74-4

74-5
74-5
74-5

74-6
74-6
74-6
74-6
74-6

Depth (fX)

410
485
315

420
445
635

205
645
720
755
765
830

265
340
440
540
590

RS = Reid Svndicate

Compaosition

High-Mg busalt
Mg basalt
High-Mg basall

Basaltic andesite
High-Mg basalt
Picritic basalt

Basaltic andesitc
Basaltic andesite
Basaltic andesite
Basaltic andesite
Basaltic andesite
Basaltic andesite

Basaltic andesite
High-Mg basalt
Basaltic andesite

Basaltic andesite
Basaltic andesite
High-Mg basalt
Carb? basalt?
High-Mg basalt

Co.

RS
RS
RS

RS

RS

RS
RS
RS
RS
RS
RS

RS
RS
RS

RS
RS
RS
RS
RS

No.

19994
19995
19996

15991
19992
19993

19986
19999

19998 .

19987
19997
19988

19990
19989
20000

19981
19982
19983
19984
19983

Si02

36.9
46.1
46.5

59.1
40.3
40.9

59.6
56.9
507
52.2
55.8
56.2

56.5
46.7
54.4

548
59.0
50.0
REM
45.8

Al2O3 TiO2
8.22 0.465
123 0.652
5.99 0.301
15.3 0.733
7.76 0431
502 0315
12.6 0.816
14.3 0.936
12.0 0.798
15.2 0.832
(4.6 1.030
14.1 0711
14.8 0.665
1.4 0.620
14.4 0916
15.2 0717
15.6 0.682
9.84 0.527
6.26 0.244
9.28 0.428

Fe203 MnO
1.8 0.25
12.6 0.22
10.3 0.13
8.52 0.14
10.9 0.19
124 0.18
1.5 0.19
7.63 0.12
10.3 0.12
10.2 0.14
990 0.15
11.9 0.10
1.57 0.12
10.8 0.15
9.62 0.21
6.30 0.12
1.84 0.12
IL.9 0.22
5.80 0.14
12.7 0.22

-- Ore Systems Consulting --

Ca0O

8.59
11.30
383

429
12.80
3.06

544
8.64
13.50
5.41
7.18
3.31

11.90
3.68
B.58

5.84
5.40
9.05
27.30
1.56

MgO

18.60
9.68
23.00

4.86
16.50
21.50

4.06
2.70
3
187
4.92
6.03

4.59
19.30
4.69

4.65
431
13.70
5.67
18.90

K20

0.01
0.03
0.01

0.12
0.0
0.02

0:25
0.66
g.21
0.79
0.64
L19

0.44
(.01
0.52

0.29
099
0.57
0.19
0.04

Na20

0.18
0.73
0.14

4.59
0.23
022

199
135
0.53
2.04
3.96
4.00

0.95
0.10
6

P205

0.05
0.07
0.04

0.13
0.05
0.05

0.14
0.17
0.15
0.14
0.19
0.15

0.13
.06
0.18

0.13
0.12
0.06
0.05
0.06

BaO

0.01
0.0l
0.0l

0.02
0.0l
0.01

0.0?
0.02
0.0l
0.04
0.02
0.02

0.02
0.4l
003

002
0.0}
0.03
0.01
(.01

Cr203

035
0.06
0.31

0.02
0.34
0.40

0.01
0.01
0.01
0.05
0.01
0.01

0.02
0.16
0.02

0.01
u.0l
0.11
0.05
16




Table 1C. Chemical composition of valcanic rocks from the Newmont drilling area

Hole

73-3
73-3
13-3

734
73-4
734

74-4
74-4
74-4
74-4
144
74-4

74-5
74-5
74-5

74-6
74-6
74-6
14-6
74-6

Depth (ft)

410
485
315

420
445
6135

205
645
720
755
765
830

265
340
440
540
599

Lithology

High-Mg basai
Mg basalt
High-Mpg basalt

Basaltic andesite
High-Mg basalt
Picritic basalt

Basaltic andesite
Busaltic andesite
Basaltic andesite
Basaltic andesite
Basaltic andesiic
Basallic andesite

Basaltic andesite
High-Mg basalt
Basaluic andesite

Basaltic andesite
Basaltic andesile
High-My basalt
Carh? basalt?
High-Mg basalt

No.

19994
19995
19996

19991
19992
19993

19986
19999
19998
19987
19997
19983

19990
{9989
20000

19981
19982
19983
19984
19985

LOI

15.10
595
9.10

2.40
8.30
8.83

1.45
3.80
6.80
385
1.75
3.50

2.05
6.60
2.85

4.80
2.15
3.05
18.90
4.85

Sum Anh

sum
100.52 73.62
99.71 81.i6
99.65 80.25

100.22 89.30

97.83 78.63
98.93 71.68
100.46 87.51
99.23 87.80
<99 .45 82.35
98.76 84.71
100.14 88.49
100.21 34.81
99.76 90.14
99.58 82.18
99.57 87.10
98.24 87.14
1(0.33 90.4
99.45 84.50
99.63 74.93
100.22 82.67

Ba

92
17
71

101

198
156
127
334
173
144

200
87
249

142
307
282
95
i3

Sr

ol
63
21

133
45

61
170
805
80
150
62

98
180

142
214

57
7
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20
18
29

16
16
18

6

r

6%
20

133
4]
4]

125
144
149
116
154
122

14
48
155

129
125
30
36
43

Rb

o =

>

12

12

[ WU

[ e N =]

~N O A O

w e ON

La

10
32
6.1

39
5.8
8.3
4.6
6.2
6.1

5.7
2.7
5.3

8.1
138
2.8
4.5
7.2

Zr/Nb

19.0
230
45

14.8
6.8
7.2

20.8
18.0
213
19.3
17.1
174

228
16.0
15.5

8.4
20.8
50.0
2.0
10.8




Table 2. Chemical Composition of Volcanic Rocks in Reid Township & Vicinity (Pyke, 1989)

Hole Depth (ft) No. Co.* Si02  AIRO3 TiO2 Fe203 MnO  CaO MgO K20 Na20 P205 LOI  Sum

% o S G % % G S G e ] %

]S
~
N

Reid Township

R-80-C-7 22715 5301 Gulf 79.0 10.2 .15 1.73 0.01 0.83 0.88 246 216 002 177 Y9.2i
R-80-C-7 3038 5502 Gult 79.0 1. .14 1.56 0.01 (.35 06.78 206 370 002 139 100.01
R-80-C-7 402.5 5504 Gulf 819 8.78 0.13 145 el 0.76 1.50 293 042 0.02 231 40 21
R-80-C-7 476.5 3507 Gulf 623 17.5 023 5.69 0.01 0.09 3.65 645 030 002 370 99.94
R-80-C-7 4800 5508  Gult 835 9.27 0.14 0.52 0.01 0.26 0.24 089 480 Q02 077 10042
R-80-C-5 244.0 5511 Gulf 651 10.8 0.33 6.40 0.26 4.02 1.34 277 083 005 785 99.75
R-80-C-5 299.5 3512 Guif 792 11.8 0.09 1.10 0.01 0.69 .51 Je 035  0.0F 233 99.85
R-80-C-5 451.0 5520 Tulf 76.3 12.4 a6 1.53 0.01 L3 0.58 272 164 003 339 9989
R-80-D-13  575.0 3521 Guir 54.7 15.8 084 872 017 9.58 338 024 23 014 423 10014
R-80-D 6 153.0 5522 Gull 74.9 129 015 246 0.08 0.82 0.43 370 229 002 116 9943
R-80-D-6 509.5 3523 Gulf 5%.2 13.7 1.32 6.47 04 7117 1.86 14 406 022 562 9990
R-80-D-6 679.5 5524 Guif 61.3 6.5 0.92 7.19 012 413 l.ol 013 580 024 177 999
R-80-D-8 452.5 5530 Gult 709 149 019 2.19 0.01 0.71 1.29 338 320 003 285 10025
R-80-D-§ 370.5 5531 Gult 73.9 13.6 0.17 274 0.06 .60 0.91 .89 433 0.0 185 100.08
R-80-D-8 168.5 5532 Gulf 77.1 8.7 0.12 1.59 0.06 2.63 1.17 047 478 002 377 10041
R-80-D-7 378.0 5533 Gulf 77.1 12.0 0.15 1.41 0.08 0.45 0.27 371 345 002 147  100.11
R-80-D-7 256.5 5534 Gulf 725 15.3 0.19 1.36 001 0.48 0.83 36 413 003 200 9999
R-80-D-10  293.5 5536  Gulf 77.0 12.7 0.16 1.85 0.01 0.27 0.22 363 289 002 139 100.14
R-80-D-10 3120 5537 Gull 76.4 12.6 0.16 1.91 0.0l 0.78 0.16 3B 234 002 1.8 100.06
R-80-D-4 268.0 5541  Gulf 81.3 9.74 0.12 0.89 (.01 1.42 0.31 (65 442 005 116 10007
R-80-D-4 346.5 3543 Gull 50.4 15.0 1.32 1060 030 7.40 5.6l 006 372 0120 470 99.23
R-¥0-D-5 186.0 5546 Gulr 824 9.26 0.13 0.85 0.01 1.5 0.17 04l 505 002 047 9992
R-80-D)-5 233.0 5547 Gulf 80.0 10.8 0.15 1.08 (.01 1.07 0.14 098 509 002 077 1K.11
BBU 4 348.1 5352  Black Bay 79.2 992 0.14 1.01 0.01 1.55 057 472 017 002 277 100.08
B.B.U. 5 74.1 5559  Black Bay  80.5 9.99 0.14 1.73 0.01 1.0Y 0.42 275 071 002 277 100.13
R-1 330.0 5560  Chance 7871 (2.4 (.20 093 0.01 .62 0.22 380 1.08 003 200 9999
S. Reid aulcrop P62-89 D. Pyke 77.6 (.7 0.16 1.73 (.01 0.52 0.37 275 370 002 139 9995
S. Reid ouicrop P63-89 D. Pyke 78.3 12,0 0.7 0.73 0.01 0.25 0.68 090 o644 002 070 100.20

* Companies: Gulf = Gulf Minerals, Black Bay = Black Bay Uranium, Chance = Chance Mining & Exploration, D. Pyke = sampled by D. Pyke.
. _ -- Ore Systems Consulting --




Table 2. Chemical Composition of Volcanic Rocks in Reid Township & Vicinity (Pyke, 1989) :

Hole Depth (1t)  No. Co.* Sr Y Zr Rb Nb Zr/Y  Zr/Nb  Ba Sc Cr Co Ni
ppm ppin ppm ppm ppm ppm  ppm  ppm  ppm  ppio

Reid Township

R-80-C-7 227.5 5301 Gulf 36 95 227 97 21 24 10.8 5.2 160 0.5 5
R-80-C-7 303.8 5502 Gulf 4s 101 226 82 36 22 6.3 4.8 140 2 S
R-80-C-7 402.5 55d  Gull 15 77 174 105 2 23 79 4.5 tio 01 5
R-80-C-7 476.5 5507 Gulr <10 88 401 223 43 4.6 9.3 $.0 7 3 3
R-80-C-7 480.0 5508 Guil 23 39 210 37 27 3.6 7.8 39 230 05 5
R-80-C-5 244.0 5511 Gulf 102 113 497 83 50 44 9.9 7.8 80 0.5 4
R-80-C-S 299.5 5512 Gulf 72 {41 166 1ol ja 1.2 5.5 0.7 1o 1 4
R-80-C-5 451.0 5520  Gulf 55 102 290 77 97 2.8 6.2 6.3 120 05 5
R-80-D-13 5750 5521 Gulf 266 17 a7 15 11 63 9.7 360 200 39 76
R-80-D-6 153.0 5522 Gulr 105 169 200 LS 29 1.5 9.0 ) 1490 1 5
R-80-D-6  509.5 5523  Gulf 93 33 91 43 23 2.3 40 493 240 57 52
R-80-D-6  679.5 5524 Gulf 159 14 166 <10 19 119 B 194 130 17 9
R-80-D-8 452.5 5530 Gulf 58 40 32 115 22 8.0 4.6 7.5 77 1 5
R-80-D-8 370.5 3531 Gulf 73 69 03 78 16 4.4 18.9 7.1 120 0.5 4
R-80-D-8 168.5 5532 QGulf 160 45 153 23 22 34 7.0 5.0 240 0.5 6
R-80-D-7 37180 5533 Gulf 28 36 226 %) 11 6.3 20.5 4.5 190 0.5 4
R-80-D-7  256.5 S8 Gulf 77 30 300 101 20 10.0 15.0 1.5 89 0.5 5
R-80-D-10 2935 5516  Gulf 66 63 267 fd4 28 4.1 95 6.1 130 2 6
R-80-D-10  312.0 5537  Gult 74 40 267 150 21 6.7 12.7 5.6 L 2 4
R-80-D-4 268.0 5541 Gulf 84 13 94 30 IR 7.2 Sh 3 230 2 6
R-80-D-4 346.5 5543 Gulf 127 24 B4 <10 20 35 4.2 644 200 56 62
1R-80-D-5 186.0 5546  Gulf 135 45 203 12 <10 4.5 >20 4.5 90 2 7
R-80-D-5 2330 5547  Gulf 140 42 234 34 26 5.6 9.0 34 220 035 7
BB.U. 4 348.1 5552 Black Bay 62 49 163 1?7 21 i3 7.8 2L 20 05 6
BBUS5 4.1 5559  Black Bay 38 96 186 99 H 1.9 169 5.0 160 1 6
k-1 380.0 5560  Chunce 75 57 260 69 <10 46 >26 8.3 130 [ 4
S. Reid outcrop P62-89 1. Pyke 36 1o 274 94 26 2.5 10.5 5.6 180 1 4
S Reid vutccop P'63-89 . Pyke 3o 137 26} 1 24 1.9 110 4.7 1Y) 3 i/

* Companies: Gull = Gulf Mincrals, Black Bay = Black Bay Uranium, Chance = Chance Mining & Exploration, ). Pyke = sampled by D. Pyke.
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Table 2. Chemical Composition of Volcanic Rocks in Reid Township & Vicinity (Pyke, 1989)

Hole Depth (t)  No. Co.* La Ce Nd Sm Eu (Gd) Tb YD Lu
ppm  ppm - ppm  ppm  ppm  ppm  ppm  ppm  ppm
Reid Towaship
R-80-C-7 227.5 5301 Gulr 650 140 68 149 09 30 09 168
R-80-C-7 3038 5502 Gulf 60.7 131 62 14.6 1.i 29 10.1 .50
R-80-C-7 402.5 5504 Gull 511 118 49 0.6 06 2.1 Y3 145
R-80-C-7 476.5 5507  Gull 84.1 190 82 18.7 L0 3.1 (N 1.65
R-80-C-7 480.0 5508  Gulf 471 107 46 125 14 23 7.5 .13
R-80-C-5 2440 5511 Gulf 559 18] 65 178 3.1 4.0 157 246
R-80-C-5 299.5 5512 Gulf 34.2 110 §7 18.6 1.6 4.4 204 302
R-80-C-§ 451.0 5520 Gulf 696 164 65 6.8 LS gal 134 198
R-80-D-13  575.0 5521  Gulf 171 37 16 40 1.5 0.3 30 0.45
R-80-13-6 153.0 5522 Gulf B81 193 83 195 26 35 194 296
R-80-D-6 508.5 5523 Gulf 93 28 15 4.1 1.2 Q.7 14 0.71
R-80-D-6 679.5 5524 Gulf 206 M 21 4.9 ) 0.3 38 (.55
R-80-D-8 4525 5530 Gulf 703 150 o4 136 1.3 2.0 6.1 0.97
R-80-D-8 370.5 5531 Gulf 636 122 S4 1.8 1.6 1.5 9.2 1.42
R-80-D-8 168.5 5532 ulf 419 90 16 8.2 1Y 0.6 58 0.90
R-80-D-7 378.0 5533  Gulf 52.0 il 53 9.8 1.5 1.3 6.7 1.07
R-80-D-7 256.5 553 Gulf 575 118 47 114 |8 1.4 4.3 0.68
R-80-D-10 2935 5536  Gulr 443 103 40 94 1.1 1Y 98 .56
R-80-D-10  312.0 5517 Gulf 455 101 44 86 t.2 1.5 7.3 1.18
R-80-D-4 268.0 5541 Gulf 108 29 9 1.8 0.2 0.3 1.3 023
R-40-D-4 346.5 5543 Gulf 7.4 19 13 3.3 09 0.6 3.4 051
R-80-N-5 186.0 5546  Gulf 401 91 5 1.7 1.3 I.4 7.2 .11
R-80-D-5 2330 5547  QGulf 472 96 38 8.7 1.2 1.3 5.0 0.84
BB.U. 4 348.1 5552  Black Bay 3568 128 S8 124 0.7 2.2 7.1 1.00
BBU.S 74.1 5559  BlackBay 634 147 63 147 L1 il 129 198
R-I 380.0 5560  Chance 507 136 50 89 0.7 14 2.7 1.21
S. Reid oulcrop P62-89 D. Pyke 726 164 69 166 14 3.2 136 207
S. Red auterop P63-89 . Pyke 463 9/ 59 4.1 1.8 2.6 9.8 .72

Hf
ppm

N = P oem o= B R — O —
< [\ R x =}

N = e In
S W o2 V)

N W D = == O

a0 &

I
{0
{

Th
U_u_.:

7.1
6.4
6.1
13.0
6.8
4.2
16
7.8
1.3
8.9
0.3
(.1
9.8
8.1
50
11
92
3.4
73
1.7
0.6
54
6.3

6.9
13
6.2
1.6
6.5

u
ppm

1.4
1.7
1.3
32
1.2
1.2
24
1.3
0.7
20
0.3
03
2.1
2.0
1.2
1.7
10
1.6
1.4
0.9
03
1.7
1.6

as
1.2
1.3
2.5
0.9

* Compunies: Gulf = Gulf Mincrals, Black Bay = Black Bay Uranium, Chance = Chance Mining & Exploration, D. Pyke = sampled by D. Pyke.

r
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Luan/Yba

S402
405
3.62
5.00
423
2.40
1.13
1.50
184
3.06
1.42
3.65
1.76
4.66
4.87
5.23
9.01
.04
4.20
5.59
1.47
ER .2
6.36

‘e N
L)
—_—

4.43
1.60
318
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Table 2. Chemical Composition of Volcanic Rocks in Reid Township & Vicinity (Pyke, 1989)

Hole Depth (ft)
Reid Township
AE-R-90-3  49.0-50.5
AE-R-90-3  55.0-56.5
AE-R-90-3  61.0-62.5
AL-R-90-3  68.5-69.9
AE-R-90-3  75.7-77.0
AE-R-90-3 81.5-83.0
AL-R-90-5 127.3-129.8
AE-R-90-5 145.6-147.2

Thorburn Township

LT-13
LT-13
LT-1N
LT-11
LT-11

Mahattey
Mahaftey
Maha(fev
UP.3
UR-80-5

* Companies:

304.1
401.0
281.1
425.0
337.0

~Mahaffey Township

ouftcrop
outcrop
Ou E:.__u
unkhown

- 4051

No.

8293
8297
8301
8172
8305
8309
8282
8285

5553
5554
5555
5557
5558

P77-89
P38-89
P93-89
5550
5556

Co.¥

Agnico
Agnico
Agnico
Agnico
Agnico
Agnico
Agnico
Agnico

Mespi
Mespi
Mespi
Mespi
Mespi

D. Pyke
D. Pyke
D. Pvke
Un, Porc.
UtabvRos.

Si02
%

74.71
7548
74.88
74.87
71.28
73.85
70.89
76.33

434
68.7
459
5011
49.7

587
59.2
79.2
74.6
R5.4

Al203

[2
i

11.56
12.04
12.37
11.60
12.92
12.53
12.79
11.05

15.4
13.0
175
15.3
16.7

14.0
16.2
11.8
3.3
7.05

0.10
0.11
0.11
0.13
0.26
0.27
034
0.13

1.17
0.49
1.32
0.74
0.80

[.20
1.1l
042
0.21
.11

Fe203
Go

2.36
2.5%
2.38
1.83
332
i
2.89
1.27

10.20
5.13
10.10
8.0
8.57

9.92
743
0.62
2.66
0.84

MnO
Fo

0.08
0.05
0.04
0.03
0.06
0.06
0.06
0.05

0.21
0.15
0.23
0.09
0.14

0.19
0.4
0.01
0.06
0.01

2.08
1.45
0.99
188
193
2.36
2.9
1.78

8.98
2.00
5.76
4.24
5.60

7.32
7.81
1.07
0.59
0.67

MgO
%

0.34
0.31
0.36
0.22
1.30
0.19
1.17
0.49

2.01
1.41
1.93
5.15
2.56

3.59
247
(.25
2.19
0.31

318
3.60
3.06
3.60
4.78
328
2.66
2.36

1.07
2.14
363
LIl
255

0.89
1.62
1.67
253
.62

Na20

"

2.9
222
292
0.79
2138
249
2.90
222

in
114
192
3.55
1.6l

3.9
.37
4,12
1.0t
352

P20s
Go

0.04
0.01
0.01
0.04
006
006
006
0.0l

0.17
0.17
0.19
0.13
0.13

0.21
0.43
0.9
0.03
0.02

LOI

4

2.05
1.39
.51
292
1.38
1.2]
W7
291

14.70
6.08
11.80
9.70)
12.20

.85
2.2}
0.1
2.85
1.31

Sum

i1,
-s:

99.40
99.21
98.63
98.01
98.67
9942
99.19
98.60

100.42
100.37
100.28
99.20

100.56

100.16
100.01
100.02
100.03
99.86

Agnico = Agnico-Eagle Mines, Mespi = Mespi Mines (Thorburn Twp), D. Pyke = sampled by D. Pyke. Un. Porc. = United Porcupine Mines.

Utah/Ros. = Ulah Mincs / Rosario Resources.
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Tahle 2. Chemical Composition of Volcanic Rocks in Reid Township & Vicinity (Pyke, 1989)

Hole Depth (ft) No. Co.? Sr Y Zr Rb Nb ZxlY Ze/Nb  Ba Sc Cr Co Ni
ppm ppm ppm ppm ppm ppm  ppm  ppm  ppm  ppm

Reid Township

AL-R-90-3  49.0-50.5 8293  Agnico 78 114 136 1.7 707 2

AE-R-90-3  55.0-56.5 8297  Agnico 93 117 187 1.6 741 |

AE-R-Y0-3  61.0-62.5 3301 Agnico 90 113 205 1.8 599 1

AL-R-90-3  68.5-69.9 8172 Agnico 49 97 194 2.0 377 2

AE-R-9)-3 75.7-77.0 8305  Agnico 122 77 326 4.2 660 6

AE-R-90-3  81.5-83.0 8309  Agnico 125 87 418 48 737 6

AE-R-90-5  127.3-129.8 8282  Agnico 89 41 223 54 254 6

AF-R-90-5  145.6-147.2 ¥285  Agnico 56 5§ 230 42 427 3

Thorburn Township

L.T-13 341 5553 Mespi 215 I8 100 38 I 56 32 36.0 100 36 46
LT-13 401.0 5554  Mespi 184 1 195 61 13 5.9 15.0 176 110 IS 16
LT-13 283.1 5555  Mespi 162 a5 12] 88 <10 35 >12 4001 110 22 28
LT-11 425.0 55857  Mespi 163 <10 87 S0 16 >8.7 5.4 294 170 36 89
LT-11 337.0 5558  Mespi 259 16 107 77 23 6.7 4.7 Ji6 190 22 69
Mahaffcy Township

Muhaltey outcrop P77-89 D. Pyke mn 12 105 43 <10 8.8 >10 432 140 33 14
Mahaftey outcrop P88-89 D. Pyke 452 46 178 S8 9 R 9.4 277 110 10 4
Mahaffey outcrop P93-89 D. Pyke 101 <10 250 62 23 »25 10.9 6.7 130 2 5
UPB. 3 unknown 5550  Un. Porc. A9 54 244 142 <10 4.5 >24 6.8 73 I 4
UR-f0-5 405.1 5556 Uwh/Ros. 77 25 148 29 <10 5.9 >15 3.0 270 2 7

* Companics: Agnico = Agnico-Eagle Mines, Mespi = Mespi Mines (Thorburn Twp), D. Pyke = sampled by D. Pyke, Un. Porc. = United Porcupine Mincs,
Utah/Ros. = Utah Mines / Rosario Resources,

-- Orve Systems Consulting --




p. vi
Table 2. Chemical Composition of Volcanic Rocks in Reid Township & Vicinity (Pyke, 1989)

Hole Depth (1) Na. Co.* La Ce Nd Sm Eu (Gd) Tb Yb Lu Hf Th u [.an/Ybn
pPpm - ppm ppm - ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm  ppm

Reid Township

AER-90-3  49.0-505 8293  Agnico
ALE-R-90-3  550-56.5 8297  Agnico
AE-R-90-3  61.0-625 8301 Agnico
AE-R-90-3  68.5-699 8172  Agnico
AE-R-90-3  75.7-77.0  R305  Agnico
AE-R-90-3  81.5-83.0 8309  Agnico
AE-R-90-5  1273-129.8 8282  Agnico
AE-R-%0-5  145.6-147.2 8285  Agnico

Thorburn Township

LT-13 304.1 5553 Mespi 64 38 16 44 1.1 0.5 31 G647 2 0.7 03 356
LT-13 401.0 5554 Mecspi 288 63 31 56 .1 L 1.2 087 5 29 0.6 373
LT-13 283.1 5355 Mecspi 170 45 21 4.7 .2 0.8 33 050 4 1.4 0.5 347
LT-11 4250 5557 Mespi 168 37 16 37 .1 0.5 2.6 040 3 1.3 0.3 4.33
LT-1i 337.0 5558  Mespi 128 36 16 15 0.6 0.3 2.4 03 13 14 0.3 3.59
Mahaffey Township

Mahaffey  outcrop P77-89 D. Pyke 180 43 20 4.6 1.4 0yY 2.7 038 2 1.7 0.5 4.49
Mabaftey  outcrop P88-89 D. Pyke 407 83 40 8.8 21 0.7 4.2 067 5 34 09 6.53
Mahaffey owtcrop P93-89 D. Pyke 270 53 24 4.5 0.9 0.3 2.6 048 6 4.1 1.3 6.99
UpP.3 unknawa 5550  Un Porc. 616 138 54 1o 15 2.0 8.1 125 11 8.7 23 5.12
UR-80-5 405.1 5556 Uta/Ros. 326 69 32 6.4 1.2 1.2 5.5 083 S 44 1.2 3.99

* Companies: Agnico = Agnico-Eagle Mines, Mespi = Mespi Mines (Thorburn Twp), D. Pyke = sampled by D. Pyke, Un. Porc. = United Porcupine Mines.
UtalvRos. = Utah Mines / Rosario Resources.
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Table 3. Chemical Composition of Selected Volcanic Rocks Northwest of Reid Syndicate Claim Group
(Falconbridge Data: Kirvanen option)

Hole From To Si02  Al203  TiO2 CaO MgO Na20 K20 Fe203 MoO P205 LOI Sum Y YA AVA
(m) (m) W
MF12-02 41 44 49.40 15.0 0.90 6.85 441 2.01 1.84 10.20 0 8.50 99.30 30 20 3.0
MF12-02 56 59 72.70 12.8 0.23 .50 1.36 0.43 391 2.69 0 400 99.70 0 29 4.1
MF12-02 91 94 70.50 13.1 0.28 1.74 0.9 1.60 3.85 2.83 0.08 0 180 6870 70 300 43
MF12-02 101 (04 73.30 12.0 0.19 1.80 0.75 223 .11 2.37 0.06 0 340 9920 0 20 4.1
MF12-02 131 134 73.50 124 016 1.98 .75 171 2.37 1.38 0.07 0 320 99.60 60 270 45
ML12-02 140 143 71.60 13.0 01K 2.16 1.07 (15 4.43 2.80 0 4.00 100,00 70 M0 4.3
MF12-02 158 161 71.60 123 0.16 2.81 0.96 1.83 295 1 81 0 4.80  99.20 60 20 45
MF12-02 176 179 0.00 i4.4 (.09 687 2.82 1.42 241 8.93 0.16 U (0.30 9870 20 130 6.5
MF12-02 215 218 71.80 (9 0.17 156 072 0.65 256 2.28 0.08 0 5.40 9910 60 2060 4 )
MFE12-02 226 229 7070 . 1.2 0.15 A62 1.69 0.66 215 258 0.08 9 6.70  99.80 &0 240 4.0
MF12-02 257 260 69.20 22 0.19 3351 0.55 1.25 2.86 J.e4 Q.10 0 520  98.70 60 270 495
ME12-02 284 287 73.00 1.7 0.16 2.40 0.84 0.36 307 2.85 0 470 99.10 0 240 34
MF12-02 313 116 71.70 116 .16 1.76 117 040 2.60 5.06 0 470  99.20 0 250 36
MF12-02 33s 338 70.80 120 016 1.57 1.39 0.53 2.76 4.7 0.14 0 540 99.50 50 300 60
MF12-02 346 349 71.70 11.4 0.15 0.66 1.44 0.40 2.65 549 0.16 0 500 99.40 60 270 45
MF12-02 71 374 68.00 10.2 0.14 0.21 U 0.45 1.75 10.30 0.17 0 6.50 100.50 0 270 RRY
MF12-02 380 383 70.10 1.0 0.16 0.09 1.79 0.68 2.20 8.11 0.16 0 550 99.80 40 260 6.5
MF12.02 388 391 73.60 111 0.15 0.t7 1.52 0.41 2.57 51572 0 480 9980 o) 260 13
MF12-02 425 428 71.70 1.7 .22 2.09 2.57 (.48 2.67 293 0.08 0 520 99.60 6«0 270 4.5
MF12-02 452 455 1170 12.5 0.18 248 2.02 0.36 302 2.10 0 550 99.90 &) 270 45
MF12-02 458 461 7150 12.8 0.17 2.59 2.1} 0.36 2.96 2.40 0.11 0 490 10010 7 244 i3
ME12.02 47} 476 71.10 125 0.7 .25 1.72 0.45 3.01 2Ry 0.12 0 550 10030 76 230 o
ME12-02 508 5t 74.10 13.5 0.18 163 0.88 0.67 2.92 2.43 0.06 ) 330 99.80 86 287 13
MF12-02 538 541 72.80 125 0.16 2.87 0.87 0719 309 2.24 0.07 U 450  100.10 84 260 3l
MF12-02 568 571 71.50 14.5 0.21 0.32 2.44 0.33 1.6l 3.04 0.14 0 4.10 100.30 71 102 19
MF12-02 598 601 76.10 121 0.19 0.16 1.78 041 2.50 189 0.07 0 280 100.10 61 251 4.1
ME12-02 628 631 68.80 159 0.23 0.16 2.44 0.67 299 5.30 0.06 0 340 10010 72 348 4.8
MF12-02 658 661 75.50 12.7 0.20 .13 2.76 046 2801 353 0.05 0 250 10030 69 257 37
MF12-02 688 691 73.30 12.7 0.20 091 2.57 0.28 2.64 369 0.18 0 370 100X 70 280 40
MF12-02 708 711 72.20 12.0 0.14 2.20 AR 0.27 2.66 2.42 0.08 0 500 10020 126 234 19
MF12-02 73} 736 48.60 16.1 .19 6.02 4.96 0.37 333 8.02 0.27 0 10,50 99.60 4] 75 18~
MIL2-(2 703 767 4490 127 0.93 8.78 4.98 3.14 0.44 10.70 03] 0 13.60 100,10 30 53 I8
MF12-02 793 796 47.20 14.6 1.14 4.74 71.34 352 006 11.00 0.26 { 950 99.50 13 56 43 -

* P20S pot given in Falconbridge data sct

v ~
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Table 3. Chemical Composition of Selected Volcanic Rocks Northwest of Reid Syndicate Claim Group
(Falconbridge Data: Kirvanen option)

kHole

MF12-02
MF12-02
MF12-02
MF12-02
MF12-02
MF12-02
MF(2-02
MFEI12-02
MF12-02
MF12-02
MF12-02
MF12-02
ME12-02
MFi2-02
MIF12-02
MF12-02
MF12-02
MFE12-02
MF12-02
ME12-02
MF12-2
MF12-02
.MF12-02
MF12-02
MF12-02
MFE12-02
MF12-02
MF12-02
MF12-02
MF12-02
MF12-02
MF12-02
MF12-2

From
(m)

41

56

yl

101
131
140
158
176
215
226
257
284
33
335
346
kY|
380
jgy
425
452
458
473
508
538
568
598
628
658
688
708
733
763
793

To
(m)

Ba

240
320
330
260
310
460
370
290
30
360
610
730
1050
1040
1030
600
690
680
380
560
al2
765
587
578
638
755
967
725
494
289
566
926
93

Rb

60
130
140
110
1060
180

50
120
120
110
100
100

80

80

80

70

70
100
110
120

Sr

130

60
60
80

10
20
20
10

10
50
30

Nb

20
10
40
20
20
20
30
{0
10
20
20
()
10
20
20

40°

30
20
]
20
28
30
18
12
i3
17
30
19
28
32
16
16
22

Cu

17
6]
i16
29
49

40
66
89

In

355
43]
136
173
672
105
134

85
13

Ni Co Ph S Y As Sb

71
82
1S

Other elements in ppmn: [n <1, Ga mainly <10, Be <5, Cd mainly <1, Bi mainly <(1.5, Ta <1.0, W <3.0, Mo <2.0, Ag <0.5, Sn <i0). Au mainly < 1 ppb.
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Table 3. Chemical Composition of Selected Voicanic Rocks Northwest of Reid Syndicate Claim Group
(Falconbridge Data: Kirvanen option)

Hole From To Th ] B Li Cs La Ce Nd Sin Eu »d Dy Er
(m) (m)
MEI12.00 41 44
MF12-02 56 59
MFI12-02 9| 94
 MFI12-02 101 104
MFE12-02 131 134

MF12-02 140 143
MF12-02 158 16l
MI'12-02 176 179
MFET12-02 218 218
ME12-02 226 229
MF12-02 257 260
MF12-02 284 287
MF12-02 RIK] Ji6
MF12-02 335 338
MF12-02 346 349
MF12-02 37 374
MF12-02 380 KK}
MF12-02 388 39
MF12-02 425 428
MF12-02 452 455
MF12-02 458 461
MF12-02 47} 476
MF12-02 508 St
MFEF12-02 538 541
MF12-02 568 571
MFE12-02 598 601
MF12-02 628 631
MF12-02 658 661
MI12-02 684 691
ME12-02 7108 711
MF12-02 733 136
MF12-02 763 767
ME12-02 793 796

Other elements in ppm: In <1, Ga aainly <10, Be <5, Cd mainly <1, Bi nainly <0.5, Ta <1.0, W <3.0, Mo <2.0, Ag <().5, Sn <10. Au mainly < | ppb.

° -- Ore Systems Consuiting --
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Table 3. Chemical Composition of Selected Volcanic Rocks Northwest of Reid Syndicate Claim G
(Falconbridge Data: Kirvanen option)

Haole

MF12-03
MF12-03
MF12-03
MF12-03
MF12-03
MF12-03
MF12-03
MFE12-03
MF12-03
MF12-03
MF12.03
MF12-03
MF12-03
MF12-03
MF12-03
MF12-03
MF12.03
MF12-03
MF12-03
MF12-03
MF12-03
MF12-03
MF12-03
MF12-03
MF12-03
MF12-03
MF12-03
MIF12-03
MF12-03

MF12-07
MF12-07
MF12-07
MF12-07

From

(m)

KK

73

108
143
156
163
198
248
298
348
n
398
418
448
498
554
563

5733

581
6l
629
638
668
686

708.1

728
743
788
803

58

108
128
178

To
(m)

36

76

11
146
159
166
201
251
k)|
351
174
401
421
451
501
557
566
376
584
614
631
2]
671
689

71l

731
746
791
806

6!

I
131
131

§i02 AI203
75.70 12.3
73.20 124
78.40 i4
61.70 133
63.70 14.2
63.60 13.2
50.10 163
58.90 13.3
66.90 12.1
74.00 10.7
58.10 11,1
53.90 15.4
45.00 16.6
53.80 15.8
49.10 15.6
45.80 13.5
45.80 13.2
70.60 132
67.80 1.7
71.60 12.4
71.80 11.6
71.00 111
73.00 18
72.60 12.3
26.60 14.3
73.40 12.2
74.50 L1.9
4980 13.0
46.10 13.0
73.80 1.2
72.80 115
76.50 e
70.70 14.7

* P205 not given in Falconbridge data set

(1

TvO2

0.14
0.14
0.14
0.73
0.54
0.17
1.09
(.80
(.55
0.14
0.70
0.97
.18
1.05
0.95
0.80
082
0.23
0.19
0.22
0.18
0.14
0.14
a7
(.19
0.21
0.14
1.09
1.18

).t4
0.17
0.15
0.66

CaO

0.94
.73
0.66
6.98
370
145
570
6.05
473
3.48
7.32
523
5.78
5719
7.68
9.23

10.85

3.52
428
2.6
2.54
2.15
1.74
0.66
1.60
0.15
(.02
4.46
6.43

0.55
0.29
1.02
0.86

J
3

MgO  Na20 K20
.67 .13 5.17
0.84 1.23 483
0.42 2.76 2.2
.69 0.27 393
0.87 0.40 395
1.05 0.37 377
an 3.69 207
.64 1.56 .64
0.81 .15 1.98
055 0.68 237
{.82 0.65 2.00
315 5.52 0.76
428 346 1.87
J16 6.16 0.26
1.40 .74 1.66
1.6t 2.45 1.40
1.24 l.44 1.84
0.72 0.56 336
1.25 0.45 1.06
0.62 {.88 2.78
1.67 145 2.72
1.2 037 3.12
2.86 0.40 2.98
2.13 (143 2.98
9.40 0.20 1.06
25S 043 2.48
3.35 0.37 2.66
9.68 0.34 I.14
7.39 0.18 1.90
0.25 0.61 6.53
1.56 0.01 4.21
0.18 0.52 347
.67 234 375

== Ore Systems Cousulting —

Fe203

1.73
1.87
1.65
4.60
5.88
3.
735
5.93
423
2.68
8.45
7.76

11.30

7.10
1.917

11.74
11.35

n
3159
3,59
4.34
2.3
.92
4.09

19.88

2.78
2.79

13.67
10.15

3.08
4t
1.02
213

MnQ

0.02
0.06
0.04
0.16
0.12
0.08
0.16
0.17
0.11
.06
0.28
0.14
0.20
a.l6
0.12
0.12
0.15
0.07
0.12
0.06
0.06
0.06
0.04
0.08
042
0.03
0.06
0.13
0.21

0.08
0.09
0.03
0.03

roup

CocoooTcoOococ s oo

0.16
0.12

0.06

0.4
0.06
0.08
0.06
0.08

[

0.12

LO1

290
3.50
2.30
TN
470
6.40
9.80
9.80
6.20
4.40
9.80
6.80

10.20

6.00

LL.80

590
5.80
5.10
7.50
3.70
4.10
5.60
5.20
4.70

18.10

3.40
1.50
590

12.10

2.40

4.0

220
2.80

Sum

99.80
99,90
10§0.20
100.60
98.30
100.30
1(¥).30
100.10
99.10
9910
1(K).50
§99.90
100.20
99.50
100.30
92.80
92.60
1(X1.40
100.00
99 10
100.50
98.20
1) 1O
100.20
97.80
98.30
100.40
99.40
98.70

98.80
99.20
9910
99.00

6l
72
51
i9

20

57
30
45
50

p- 1

Zr

250
253
246
180
223
258
110
189
164
212
162

97
138

84
16

80

280
240
250
220
220
300
260
280
250
230

90
100

221
250
218
20

ZrY

10.2

4.1
A5
4.8
4.6
54
3.6
555
5.7

R
6.8
29
37 -
2.7~
1.8
4.0
4.4
5.2
4.0
4.4
id
4.4
5.4
4.8
5.0
5.0
2.9
12 5
RN

3.9
83
4.8
41
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Table 3. Chemical Composition of Selected Volcanic Rocks Northwest of Reid Syndicate Claim Group

Hole

MF12-07
MF12-07
MF12-07
MF12-07
MF12-07
MF12-07
MFi2-07
MF12-07
MF12-07
MF12-07
MF12-07
MF12-07
MF (207
MF12-07
MF12-47
MF12-07
MF12-07

MF12-09
MF12-09
MF12-09
MF12-9
MF12-09
MF12-09
MFI12-09
MF12-09
MF12-0v
MF12-09
MFE12-09
MF12-09

From
(m)

238
298
358
398
458
538
568
603
618
648
661
678
708
738
768
798
826

28
38
68
98
138
178
228
258
298
158
418
4381

To
(m)

241
k]|
361
401
461
541
571
606
621
651
664
681
711
741
m
801
829

31

41

71

101
141
181
231
261
101
361
421
486

$i02

52.90
75.50
73.80
45.50
54.20
51.90
53.90
52,30
56.90
50.10
71.20
71.10
70.40
7210
73.70
70.10
7120

73.60
66.30
72.70
72.30
73.60
67.50
71.80
42.40
45.00
51.00
33.30
46.20

* P205 not given in Falconbridge data set

Al203

153
i14
12.0
6.2
15.9
159
13.8
4.1
14.6
13.3
12.6
13.1
12.5
122
1.7
13.0
1.8

10.7
10.7
10.6
(0.7
12.5
11.7
10.5
3.0
13.6
14.5
15.6
12.8

(Falconbridge Data: Kirvanen option)

TiO2

1.7
0.16
0.14
0.94
0.84
0.83
0.72
0.70
0.68
0.84
0.20
0.2]
0.19
0.20
0.17
0.20
0.18

0.14
0.15
0.13
0.16
(.18
.17
0.15
1,12
.15
1.27
.38
1.7

€Ca0

5.30
0.91
1.46
10.40
358
635
7.38
.83
6.75
1.05
3.60
316
3.50
2.22
1.43
2.61
1.69

0.71
4.86
105
1.23
0.68
2.65
.60
831
8.26
599
4.96
8.74

MgO Na20 K20 Fe203
2.35 1.47 129 8.35
(.48 2.59 3.45 1.97
0.38 1.58 2.67 245
Ju4 0.97 1.Y1 9.03
izl 4.83 0.59 1.78
343 1.89 1.08 8.33
3.06 1.99 077 0.48
2.68 2.66 0.31 5.58
2,36 2.79 095 4.56
2.78 1.55 1.40  10.90
.79 0.56 295 2.85
0.77 0.47 3.26 2.78
084 035 314 3.4
1.84 0.22 349 2.96
1.87 0.67 3.60 2.20
208 0.13 4.42 2.23
2,20 0.08 4.08 323
1.55 0.21 273 4.98
2.40 0.22 291 159
1.95 0.24 215 2.16
2.71 0.24 2.90 3.07
1.50 0.24 3.61 2.64
2.51 1.36 2497 1.53
3m 0.24 2.80 336
5.48 0.86 180 1190
6.30 2.82 0.09 11.40
5.93 3.84 0.04 9.40
5.99 4.00 0.03 9.07
6.3 2.67 .05 10.90

~ Or~ Systems Consulting -

MnO P205

u.16
0.04
0.05
0.19
011
0.09
0.1
0.11
(.10
0.13
0.07
0.07
0.11
0.09
0.05
009
0.09

0.24
0.19
0.10
0.08
0.04
0.10
0.14
0.23
0.27
0.24
0.22
0.23

SocooCcoc oo occoco o

LOI

9.30
2,10
.20
11.20
7.00
10.40
12.10
12.60
10.60
1020
4.90
490
3.50
4.60
4.60
5.50
5.40

4.60
880
6.20
6.30
4.30
7.40
6.20
15.10
11.40
5.80
5.50
11.20

Sum

99.80
98.70
98.80
99.70
98.90
100.40
100.50
100.60
100.50
98.50
99 90
100.00
100.00
100.00
100.10
100.50
10010

9.60
100.20
99.90
99.80
99.40
100.00
100.00
100.40
100.40
98.20
100.20
100.00

58
70
27
26
20
3
25

10
69
63

58
55
74
59

59
69
52
53
6l
75
81
41
31
21
35
15

98

N

a

244
136
150
143
130
126
117

78
254
265
270
260
244
260
263

232
229
211
221
274
24}
215

34

80
88
53

7r/Y

INF
38
35
5.0
58
7.2

10.0
5.0

INF
78
7
4.2
4.0
45
4.4
R
4.5
39

33

4.1

42

4.5

3.2

2.7

1.3

2.1

38

2.5

[V

35




m p. 1
m Table 3. Orm&maz Composition of Selected Volcanic Rocks Northwest of Reid Syndicate Claim Group
: (Falconbridge Data: Kirvanen aption)
Hole From To Th u B Li Cs La Ce Nd Sm Eun Gd Dy Er Lu

(m) (m)

VU aUT ULy

MFI207 238  24] | 30 3 16 35 24 43 1.4 3 23 14 03

_ MF12-07 298  30( 6 1.3 20 4 39 80 432 77 13 62 52 37 07

| MFI2-07 358 361 6 1.5 10 9 41 87 452 8.1 14 6.1 42 2.8 0.8
MFI1207 398  40] 2 60 20 3 17 4195 43 1.3 32 24 14 03
MF12-07 458  46( 2 05 20 10 1 (s 29 166 32 1.0 2.2 1.6 L0 03

” MFI2-07 538 541

| MFI207 S68 571

, MF12-07 &0 606

 MFI2D7 618 62

_ MFI2-07 648 ¢S]

. MF12.07 66l 664
MFi2-07 678 681
MFI1207 708 71
MF12-07 738  74]

_ MF12-07 768 771

» MFI12-07 798  gqi

_ MFI207 826  §29
MF12-09 28 ]| 5 1.5 40 3 36 77 428 8.2 10 53 37 28 08
MF1209 38 41 5 1.4 40 3 4 72 412 75 1.4 Sk, .8 =gl e
MF12-09 68 71 5 1.1 80 3 33 72 316 70 1.1 5.1 32 23 06
MFi2-09 ~ 98 101 5 1.2 50 3 31 68 368 65 1.1 45 30 23 06
MFi12-09 138 141 6 1.5 60 4 39 Bl 448 7.8 1.5 6.1 34 26 07
MF12-09 178 (81 5 1.3 60 3 32 69 392 13 1.5 54 36 26 07
MF12- 28 23] s STt 70 4 34 69 382 70 1.4 48 29 22 0.6
MFI2-09 258 261 2 06 50 2 7 15 (14 2.5 0.8 1.7 1.2 10 02
MFI209 298 301 i 10 20 6 14 108 27 09 24 14 07 02
MFI12-09 358 361 _ 0.6 20 7 1S 113 27 10 39 39 25 03
MF12-00 418 42| 2 06 7 4 109 30 12 45 47 29 04
MFI2-09 483 486 1 20 6 12 95 2.4 0.9 26 18 01 02

“Other elements in ppm: [n <!, Ga mainly <]0, Be <5, Cd mainly <1, Bi mainly <0.5, Ta <1.0, W <3.0, Mo <2.0, Ag <0.5, Sn <10. Au mainly < 1 ppb.

1 == Ore Systems Consulting --




Table 3. Chémical Composition of Selected Volcanic Rocks Northwest of Reid Syndicate Claim Group
. (Falconbridge Data: Kirvanen option)

Hole From To Ba Rb Sr Nb Cu Zn Ni Co PH S A\ As Sh Hf
(m) (m)

MF12-07 238 241 210 87 9 2 68 150 52 gt} 210 10 3
MF12-07 298 301 373 103 60 0 7 76 ) I 6 8 0.2 7
MF12-07 358 361 431 99 136 A4 14 87 S 0.2 8
MF12-07 398 401 258 55 144 14 49 92 72 33 180 200 8 0.) 4
MF{207 458 461 270 44 98 0 76 0 65 25 180 0.4 4
MFI12-07 538 541 261 20 63 160 159

MF12-07 568 571 252 21 45 84 97

MFI12.07 6m 606 258 Ll 21 79 84

MEL2-07 618 621 291 21 22 68 54

MF12-07. 648 651 M2 14 13 132 L)

MF12-07 66l 664 186 (8 78 it

MF12-07 678 681 450 19 100 ]|

MF12-07 708 711 277 K| 88

MFI12-07 738 74| 354 17 102

MFI2-07 768 1771 466 I8 90

MFi2-07 798 801 607 23 74

MF12-07 826 829 640 19 120

MFI12-09 28 3i 510 *76 24 120 1700 4 12 1200 25 0.4 7
MF12-09 38 4] 362 83 19 (3 18 290 7 2 A4 9 0.3 7
MF12-09 68 71 343 83 21 18 15 89 6 ] 12 460 8 0.2 6
MF(2-09 98 101 325 92 17 K] 140 S 1 10 6 0.2 7
MF12-09 138 141 483 124 17 20 17 80 S 1 4 1900 19 06 8
MF12-09 78 181 485 11 59 [7 18 130 5 2 12 9 0.2 7
MFI12-09 . 228 231 306 98 21 17 23 150 5 3 6 8 0.3 12
MF12.09 258 261 212 38 9] 13 9] 110 49 96 310 68 0.4 4
‘MF12-09 298 0 34 78 0 96 10 53 83 350 22 0.2 3
MF12-09 1358 361 49 58 0 94 (10 82 128 3260 330 4 0.4 3
MF12-09 418 421 24 15 67 14 110 130 86 129 350 53 0.5 3
MF12-09 483 486 41 18 66 22 64 95 46 114 280 290 14 0.5 2

Other elemeats in ppm: In <[, Ga mainly <10, Be <5, Cd mainly <!, Bi mainly <0.5, Ta <1.0, W <3.0, Mo <2.0, Ag <0.5, Sn <10. Au mainly < | ppb.
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