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SUMMARY

An extensive reverse circulation drill program was carried out on the
Achates property of Minnova Inc. (formerly Corporation Falconbridge
Copper Exploration), in the Chapais area of northern Quebec during late
March and early April of 1987.

The work was carried out subsequent to an MPH ground geophysical program
of VLF-EM and magnetometer surveys which served to delineate a number of
airborne geophysical features. These and their immediate environments
were tested for the presence of gold and/or base metal deposits by the
reverse circulation drill program. The 78 holes were located to sample
the basal overburden and bedrock immediately down—ice from and directly

into the EM and magnetic anomalies.

Overburden cover is relatively thin, averaging some 16.4 ft (5 m), and
consists primarily of variably re-worked and oxidized Chibougamau Till
which was derived from ice which advanced towards the south-southwest. A

lower till from the northwest 1s sporadically present.

Much of this overburden material presented a less than ideal sampling
medium for heavy minerals work given its often oxidized and sandy, abla-
tionary nature. Accordingly, —200 mesh geochemical analyses were carried
out to augument the heavy minerals work. A further corollory of this is
that overburden responses from mineralized zones may be very subtle and

that even relatively modest indications may be significant.

A total of 19 gold grains was observed in tabling and panning operations
on the overburden samples, of which 17 were classified as abraded and 2
as irregular. The grains are sporadically distributed and do not form
any pattern consistent with a bedrock source on the Achates property.

These would appear to represent regional background for this type of till

material.
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Overburden heavy mineral concentrate assays (Au, As, Cu, Zn Ag) have
been re-calculated by computer as "equivalent values”. This manipulation
takes into account original sample and concentrate weights, and as such,
more truly reflects metal distribution within the overburden material.
This calculation has served to delineate more potentially anomalous sam-

ples then were initially indicated from the raw assay data.

Bedrock samples were subjected to binocular microscopic examination and
whole rock and tface metal analyses. The analytical data were subsequen-
tly processed via an MPH computer-based lithogeochemical/volcanogenic
evaluation program. This has served to delineate several bedrocks as
anomalously enriched in trace metals and/or showing characteristics indi-

cative of mineralization/alteration processes.

The results of all the overburden and bedrock chemical work relative to
the ground geophysics indicate five main target areas with potential for

gold + base metal mineralization as follows:

(i) Hole 15-21 Area
(ii) ﬁolé -33-55 and Hole 22-33 Area
(iii) Hole 48-49 Area
(iv) Magnetic Domain Ip/Conductive Zone 8a?h
(v) Hole 69-71-72 and Hole 75-76 Areas

it is recommended that a program of backhoe trenching be initiated, in
addition to previous recommendations for soil geochemical surveys, to
examine conductive/magnetic/structural targets in the vicinity of the

anomalous holes.
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1.0 INTRODUCTION

This report presents and discusses the results of a 78 hole reverse
circulation drilling program carried out by MPH Consulting Limited of
Toronto on behalf of Corporation Falconbridge Copper Exploration (now
Minnova Inc.) of Toronto, over the latter's Achates Property in north-

central Quebec.

The drill program was carried out subsequent to MPH magnetometer and VLF-
EM geophysical surveys with the purpose of testing geophysically defined
targets by seeking geochemical and mineralogical indicators of gold
and/or polymetallic sulphides in the glacial overburden down-ice from the
anomalies. Geophysical zones of interest were also tested directly by
drilling providing a sample of material for assay. All bedrock samples
were further submitted for whole rock analysis and binocular microsopic

examination.

The bedrock chemical data were subsequently evaluated via an MPH com-
puter—-based Volcanogenic Evaluation program to assist 1In lithologic
determinations and to help detect any significant enrichment/depletion

trends which may be present.

The exploration program is outlined including a description of the rever-
se circulation methodology, analytical and statistical procedures, and
results are presented. Recommendations are made to further evaluate the
gold/base metal potential of the property, all in the context of the
geology and mineral deposits of the Chapais—-Chibougamau region.
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2.0 LOCATION, ACCESS AND INRASTRUCTURE

The project area is situated approximately 15 km southeast of the town of
Chapais in Brongniart Township, within the Chibougamau mining district of

north-central Quebec (Figure 1).

The town of Chibougamau, located approximately 20 km to the northeast of
the property, is the centre of an active mining and exploration camp, and
as such, all manner of mining and exploration services and equipment as
well as logistical support is readily available. The transportation
infrastructure includes the main line of the CNR railroad. Quebec high-
way 58 connects Chapais-Chibougamau to Val d'Or to the southwest, and to
Trois Rivieres on the St. Lawrence River, approximately 400 km to the

south.

The Achates property is most conveniently accessed by helicopter or
alternatively by truck to the pumping station for Chapais on Lac de la
Presqu'ile from which a skidoo in winter or boat in summer can be utili-

zed.

The Achates terrain is rather typical of the Chibougamau district of the
northeastern Abitibi, with relatively thin overburden cover and surface
morphological features controlled by bedrock topography and structures.
This control is much more pronounced.than in the more deeply overburden-
covered central Abitibi region. Muskeg swamp and low-lying alders are
much less abundant relative to the latter with much of the project area

covered by dense black spruce forests suitable for logging operations.
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3.0 PROPERTY

The Achates property covered by the reverse circulation drill program
consists of 123 contiguous unpatented mining claims. The property totals
some 1,968 hectares (4,863 acres), more or less, all located in Brongni-

art Township and more properly described as follows:

Licence Claims No. of Claims
335808 1,2 2
406408 1,2 2
408689 1,2,3 | 3
408690-91 1 - 4 inclusive 8
408758 1 -4 4
408759 1-5 5
408760 1,2,4,5 4
410090 3,4,5 3
429270 3,4,5 3
429271 ' 1,2,3,4 4
429273 5 1
429274 1,2,3 3
429276 3,4,5 3
429277 3,4 2
429278 3,4 2
429279 4,5 2
429280 1 1
429281 1 | 1
435973-7 5 inclusive 5
435978 4,5 2
435979 2,3 2
435980 1,2,3 3
435981 1 -4 4
435982-435985 1 - 5 inclusive 25
435987 4,5 2
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Licence Claims No. of Claims
435988 5 1
435991-92 1 - 5 inclusive 10
435993 1,3,4,5 4
435994 5 1
440021 3,4,5 3

' 440024 3,4,5 3
440025 1,2,3 3
440028 4,5 ' 2

123 claims

To maintain the claims in good standing, assessment work is required by

the Quebec government on an annual expenditure basis for each claim as

follows:

First year: $5/hectare (i.e. $80/claim)
Second year: $10/hectare (i.e. $160/claim)

Work performed on one claim may be applied to other claims of the same
group provided the claims are continguous and the claim grouping does not
exceed 480 hectares (1,200 acres).

There is also an annual tax of $0.75/hectare which must be paid to the

government -within 10 days of the expiration date of the claim.

The holder of a claim(s) who wishes to retain his rights must apply for a
development licence no later than 10 days prior to the expiration of a

claim. The licence is valid for one year and must be renewed each year.
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4.0 EXPLORATION PROCEDURES

4.1 The Reverse Circulation Drilling Method

4.1 .1

4.1.2

Overburden or reverse circulation drilling consists of drill-
ing through the unconsolidated (Quaternary) materials overly-
ing bedrock with dual-tube rods and a tricone bit using a
water—air mixture as drill fluid. The resultant slurry is
visually monitored, collected, sampled and then processed to
obtain a concentrate of heavy minerals. This concentrate 1is
then analysed optically and geochemically to detect ore or

indicator particles and/or indicator elements.

The method is based on the principle that there are disper-
sion trains created in tills during glacial over-riding which
can be detected and traced back, up-ice, to the source area
(Figure 2). The use of heavy mineral concentrates greatly
enhances anomalous metals concentrations making the method

extremely sensitive to distant deposits.
One of the most important applications of the method is in
the detailed follow-up to airborne and/or ground geophysical

surveys.

Glacial Sediments and Dispersion Trains

Approximately 97% of Canada's land surface was glaciated
during the Quaternary. Figure 3 summarizes the types of

glacial sediments and their associated land forms.

Lodgement till dis the most favourable drift exploration
medium because in general, the source of clasts in the till
will be directly up—ice. In till, the concentration of ore

clasts shows a sharp peak at or near the source followed up a
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rapid then gradual, 1.e. approximately exponential, decline
in the down-ice direction. The size, shape and continuity
(and therefore detectability) of a dispersion train will
depend on many factors. These include size and composition
of source, bedrock topography, vigour of glacial quarrying
and abrasion, etc. Boulders closest to soufce will be larger
and more angular. Down-ice comminution leads to a decrease

in average clast size and increase in sphericity.

There is a recognizable indicator train almost 10 miles long
down-ice from the George Lake Zn deposit in northern Saskat-
chewan. In the Noranda area, anomalous Cu-Zn values have
been recorded in till up to 1.5 km down-ice from the Hormne
deposit while geochemical anomalies in till are restricted to
within 1,000 ft. of the nearby West Macdonald low grade Zn
deposit. A dispersion train appears to extend for over 6
miles down-ice from the Kidd Creek Mine near Timmins based on
a 1970-71 Geological Survey of Canada overburden drilling
program. The above program also showed that the separation
between anomalous lenses in till and bedrock increases down—
ice from the Kam—Kotia deposit near Timmins. This is inter-

preted as representing relict shear planes in the glacier.

In gold exploration, dispersion trains seem to be most easily
detectable at distances of 1 km or less from source. In some
cases, down—-ice dispersion may be very limited. At the
Golden Pond deposit, for example, the recognizable gold train
seems to be no more than 200 m long. Trains may also be very
narrow, 200 m or less in some cases, and have a distinct
peﬁcil—like form, e.g. Dome Mine near Timmins. An example of
the effect of bedrock topography on down-ice dispersion is to
be seen at the Golden Hope Estrades deposit. Here, a bedrock
ridge immediately down-ice from the deposit has completely

blocked the formation of any significant dispersion fans.
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Gold trains can also be very subtle in some cases for a num-
ber of reasons including extent of orebody subecrop, size of

gold grains, nature of overburden, etc.

When in close proximity to the source, anomalous values are
concentrated in the basal part of the till sheet so that this
area of the overburden column is of prime importance during
sampling. Spectacular sulphide concentrations may occur
down-ice from a sulphide deposit. 1In such cases, it is not
necessary to await geochemical analyses. Additional over-
burden drilling can progress based directly on the visual

(real~-time) results.

The stratified varieties of drift, i.e. bedded gravels,
sands, silts and clays, are a less favourable sampling medium
because the fluvial re-working inherent in their formation
may make it difficult or impossible to identify the bedrock
source area. Placer-like concentrations, in which normal
background values are upgraded, may develop during the melt-
water re-working of glacial debris. This can produce spuri-
ous anomalies in an overburden drilling program. This
effect, however, has been used to advantage in esker sampl-

ing.

Varved clays representing rock flour washed out of glacial
drift and deposited in proglacial lakes are (to date) vir-
tually useless in minerals exploration and are not usually
sampled during the drilling process. Analyses on varved
clays over the Kidd Creek and South Bay polymetallic massive
sulphide orebodies, for example, show no signs of the under-

lying mineralization.
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During drilling, the clays serve the useful purpose of seal-
ing the hole which results in good sample return. In addi-
tion, sulphide minerals survive well in the reducing environ-
ment that exists beneath the clay cap; oxidation and leaching

of sulphides can be a problem in some exposed tills.

Drilling and Sampling

The reverse ciculation method uses an approximately 3 inch
0.D. dual-tube drill pipe. The drill fluid consisting of
water and air is pumped down between the iInner and outer
tubes, past the drill bit and back up the inner tube with the
cuttings which are then collected and sampled. The return
water overflows the sampling tub and 1is collected in the un-
derlying tank. This water may then be re-used as drilling
fluid or conversely water may be pumped or hauled entirely

from some external source.

The drill and accessory equipment such as pumps and compress—
ors weighs about 20 tons and is mounted either on the back of
a large tracked carrier such as a Nodwell or on skids so that
it can be towed from drill site to drill site by a medium-
sized tractor. A permanent or removable drillshack erected
around the drill protects drillers and geologists from the
elements and allows for year—-round operation (24 hours per

day if desired).
Figure 4 illustrates the drilling-sampling procedure.

Three drillers are normally required to carry out the drill-
ing, to haul water if necessary, to make roads, to effect
repairs, etc. A geologist and an assistant are also present.
The geologist logs the overburden section by "feeling" the

return and monitoring the material collecting in a relatively
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coarse sieve (usually about 10 mesh). The helper bags samp—
les and generally assists the geologist. Logging is general-

ly done in imperial units.

Although it will emerge in the geochemical results in any
event, the visual monitoring is very important since the re-
cognition of an ore clast during the drilling allows the geo-
logist to modify/extend the program while the drill is in the

immediate area or to act immediately on significant results.

The return is normally sampled at 5 ft intervals or .at major
sedimentary boundaries. The bulk of the +10 mesh material is
discarded after inspection during the drilling as is the
return from most boulders. A five foot run normally yields
about 15 1lbs (6.8 kg) of -10 mesh material. An overburden
hole is usually continued 2-5 ft into bedrock to ensure that
the bit is not in ei boulder. Obviously, if a very large
boulder is encountered in a hole, the resulting interpreta-
tions as to "bedrock™ will prove to be incorrect. The pro-
gress of a tricone bit into bedrock (or boulders) is general-
ly at a slow rate (average 5 feet per hour) and therefore it
is not usually cost effective to proceed further into suspec-
ted bedrock unless previous knowledge or unusual geological

circumstances dictate.

Sample Processing and the Heavy Minerals Concentrate

The following describes the typical processing methods appli-
ed to gold exploration as used‘by Overburden Drilling Manage-
ment Ltd. in this program. Other means of sample treatment
exist, but the adopted procedures are regarded as effective

in obtaining reliable results.
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At the processing laboratory in Ottawa, the field samples are
first wet screened at 10 (Tyler) mesh (No. 12 Canada or U.S.
Standard). The -10 mesh material is then passed across a
Deister shaking table to produce a heav& minerals preconcen-
trate. Any grains of native gold present in the samples will
be seen on the table and be recorded by the laboratory tech-
nician during this operation. Samples containing gold grains
are subjected to a careful panning operation in which the
gold grains are isolated for microscopic inspection, measure-

ment and micro-photography if desired.

Overburden Drilling Management Ltd. generally classify gold
grains as being "abraded”, "irregular"” or "delicate” (Figure
5). These shapes are felt to be generally indicative of
transport distance with delicate grains being closest to
source, perhaps a few tens of meters, with heavily abraded
grains having travelled much longer distances on the order of
a kilometer or more. This however does not address the
possibilities and problems of secondary or recrystallized

gold (Mann, 1984, Webster and Mann, 1984).

The table preconcentrates are passed through a heavy media
(methylene iodide; S.G. = 3.3) to effect the true heavy
minerals separation. This will contain mainly the common
sulphides, free gold, magnetite, garnet and epidote (a more
complete list of minerals is presented in Table 2). The
magnetic fraction is then removed. A 3/4 split is sent for
geochemical analysis with a } split retained for reference

purposes.

Individual grains can be further subjected to Scanning Elec-
tron Microscope or microprobe work to determine the presence

of trace elements (which may "fingerprint” a source area),
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TABLE 1

LIST OF MINERALS WITH SPECIFIC GRAVITIES 3.3

Native Elements

*Platinum
Silver
Tellurium

*Pyrrhotite

*Sphalerite
Stibnite
Tetrahedrite

Perovskite
Psilomelane
Pyrolusite
*Rutile
*Spinels
*Tantalite
Tungstite
*Uraninite
Zincite

Pyroxmangite
Rhodonite
Sapphirine
*Sphene
*Staurolite
*Topaz
Vesuvianite
Willemite
*Zircon

Scorzalite
*Siderite
Smithsonite
Strontilanite
Vanadinite
Witherite
*Wolframite

Arsenic *Gold
Copper Iron
*Diamond Mercury
Sulphides, Arsenides, Tellurides, Sulphosalts
All minerals have S.G. 3.3. Common examples include:
*Arsenopyrite *Galena
- Bornite '~ *Molybdenite
Calaverite Pyrargyrite
*Chalcopyrite *Pyrite
Oxides
Anatase Goethite
Bixbyite *Hematite
Brookite *I1menite
*Cassiterite Lepidocrocite
Chrysoberyl (Limonite)
*Columbite Manganite
*Corundum Massicot
Cuprite Microlite
(Diaspore) Periclase
Silicates
Allanite (Clinozoisite)
*(Amphiboles) Enigmatite
Astrophyllite *(Epidotes)
(Axinite) *Garnets
(Bustamite) (Helvites)
(Celsian) *Kyanite
Chloritoid Lavenite
Clinohumite *(0livines)
*(Clinopyroxenes) *(0rthopyroxenes)
Qthers
Anglesite Hydrozincite
Azurite Malachite
*Barite *Monazite
Caledonite Phosgenite
Carnotite Powellite
Celestite Pyromorphite
Cerrusite Rhodocrosite
Crocoite *Scheelite

Wulfenite

Species in parentheses may have specific gravities less than 3.3
ing on variable elemental substitutions.

Most commonly expected species indicated with asterisks.

depend-
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and to examine morphological features such as the folding of
grains, re-crystallization, etc. The value of the microscope
was amply demonstrated in one instance around Timmins where
some highly anomalous Cu values were shown by microscopic
examination to be caused by copper filings derived from
O-rings on a water pump and not by copper—bearing minerals.
This sort of contamination has now been virtually eliminated
in overburden drilling work. Heavy mineral concentrates can
also be viewed under ultraviolet light or be examined by a

scintillometer in the case of uranium exploration.

Occasionally, the "lights” are of interest as in exploration
for asbestos or the common lithium—~beryllium minerals.
Appropriate heavy media can be used to isolate specific gra-

vity ranges of interest.

Concentration ratios for the "heavies"” vary between 100:1 to
200:1. This concentration greatly enhances anomalous metal
values making the metﬁod extremely sensitive with respect to
achieving detection limits and increasing peak to background
ratios. TFor example, if  Cu background in till was 100 ppm,
the addition of a few grains of chalcopyrite constituting

another 100 ppm Cu to the sample would only double the

standard -80 mesh anomaly but would produce a huge heavy

minerals anomaly of 10,000 to 20,000 ppm because of the

concentration ratio.

Applications

There are applications for overburden drilling on both the
regional and detailed scales; Regional work involves wider
hole spacings, up to 1 km or more apart. Such large step-
outs are allowed by the high sensitivity of the method. The

usual purpose of regional work 1is to intersect an indicator
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train which ean then be traced back up-ice where the probable

source area can be explored by detailed overburden drilling,

geophysics and diamond drilling.

A very important use of the method is in follow-up to air-
" borne and/or ground geophysical surveys to assist diamond
drilling in anomaly evaluation. In this way all or most of
the anomalies located during a survey can be evaluated, not
only those with the highest geophysical rating. The over-
burden drilling approach is also very useful in evaluating

long, formational anomalies.

A standard approach in the case of EM conductors is to drill
a string of holes immediately down—-ice from the conductive
zone with a hole spacing of 100 to 300 m. This results in a
reading on the entire conductive zone. This is particularly
desirable since the actual economic deposit may not be part
of the main conductor or may be a less conducfive part off or
beside same. In addition, it is common practice to drill an
overburden hole(s) directly into the conductor. There have
been instances of direct ore intersections being made during
overburden drilling (e.g., the Asarco gold deposit, Timmins,
Ontario).

Another detailed application 1is to further explore a property
where a favourable contact or small deposit is known from
previous work and the bedrock information gained from over-
burden driiling is also very important for 1lithologic corre-

lation and rock geochemistry.
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4.1.6 Interpretational Considerations

The drilling technology is now fairly advanced and more
sophisticated improvements, e.g. computer monitoring during
the drilling process, are already on the drawing boards.
Likewise the sample processing and analytical techniques are

now fairly rapid, effective and accurate.

One of the great problems of overburden drilling is in the
interpretation of the analytical/processing results. This is
particularly so In the case of gold exploration where the
"nugget effect"” of a single large grain of gold in a small
heavy minerals sample may give rise to a very high yet poss-
ibly meaningless gold value. It may also be difficult in
some cases to distinguish between high background levels of
gold and a truly significant anomaly. In geophysics, .this
would be a question of trying to separate the "signal” from
the "noise” when the two can be of the same order of magni-

tude.

These problems are further complicated In areas of extremely

complex glacial geology as in portions of the Clay Belt of

northern Ontario—Quebec.

One technique that we at MPH Consulting have used to advant—
age in interpretation is to calculate, generally by computer,
an "equivalent metal”™ wvalue. This takes into account the
analytiéal value and weight of the HMC and the original sam-
ple weight utilizing a formula of the form:

Analysis ug/g* x Proportion Heavy Mineral ug/g = Equivalent
1,000 concentrate of
metal (ng/g)*

*An original value would be in ng/g resulting in an equiva-
lent concentration in pg/g.
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AThis, in effect, 1is a reflection of the metal content per
gram of original till sample. Such equivalent values often
project a much more meaningful picture of metal distribution

in overburden.

We recognize however that such calculations are, in part, a
reflection of glacial 1lithology. A fluvial sand, for
example, would have a much larger heavy minerals endowment,
reflecting the fluvial concentration process inherent in its
formation, than a clay-rich till. The former would give a

higher equivalent number, other things being equal.

A further problem is the failure to recognize that the over-
burden material may not be giving the desired "reading” on
.the up—ice bedrock stratigraphy. This will be the case if
the desired tills are absent or only poorly developed or if
the over—riding glaciers were not in contact with bedrock.
This latter effect may be much more common than previously
thought. Such overburden samples, no matter how carefully
processed and analyzed, will not be indicative of the up-ice
bedrock. For example, if drilling immediately down—ice from
a strong EM conductive zone, one should expect to see some
indication of that conductor, e.g. graphite or sulphide
chips, to be confident that the method is indeed working.

Another problem in the case of gold work is the potential
loss of fine gold during the drilling and processing and the
potential loss of gold in compound grains (e.g. gold in
quartz) during the heavy media separation. This can be a

major problem in the case of very fine grained gold deposits.
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In summary, however, there is little doubt that if glacial
conditions are correctly interpreted and if the method is
properly applied, the reverse circulation technique can be
extremely effective one in mineral exploration in glaciated

terrain.

4.2 Lithogeochemical Methodology

Lithogeochemical techniques have been de§eloped over the last decade
to enable chemical characterization of bedrock, and to distinguish
favourable geological conditions for gold and base metal mineraliza-
tion from those judged to be unfavourable, using subtle mineralogi-
cal and chemical indicators. Properly used, the techniques can help
to distinguish "enriched" or altered horizons from those exhibiting
more “normal” metamorphic mineralogical and chemical characteris-

tics.

4.2.1 Rock Classification

Chemical c¢lassifications of the bedrock chip samples are
herein performed by five methods: Jensen Cation Piot (Jen-
sen, 1976; Grunsky, 1981), the methods of Irvine and Barager
(1971), by their silica and titania contents, and by the
method of Floyd and Winchester (1977). The Jensen scheme is
based strictly on the chemistry of the (subalkaline) volcanic
rocks while the Irvine and Barager method is based in part on
the normative mineral percentages calculated from the major
rock—-forming components, and on an AFM ternary plot. Classi-
fications based on the silica and titania contents of rocks,
though not ne;rly as complex, are less sensitive to regional

metamorphic alteration processes.
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This is the fundamental principle behind the plot of Floyd
and Winchester, which plots silica vs Zr/Ti0p, all of which
are relatively immobile during secondary alteration process-—
es, and as such have proven to be extremely useful in the
classification of Archean volcanic rocks (Picard et Piboule,
1986). Also included is a plot of TiOz wvs Zr, which has
proved to be of use in determining fractionation trends and
stratigraphic relationships within the Abitibi Subprovince
(Davies and Whitehead, 1980, 1979). Since all of these
classification schemes are designed to be used exclusively on
volcanic rocks. all terminology rcontained therein for the
classification of non-extrusive rock types 1is in terms of

chemo-volcanic equivalents.

Volcanogenic Evaluations

The geochemical analysis of the major oxides (Si0y, TiO,,
Al,03, FeOp, MnO, MgO, Ca0, Nay0, K;0, Py05 and
LOI) may be used to help characterize rock types or to aid in
identifying unusual chemical  features which may be present
due to mineralizing processes. At MPH Consulting Limited, a
microcomputer system is used to evaluate whole rock geochemi-
cal data for the purposes of classification (as previously
discussed) and the detection of the presence of geochemical
conditions that may be the result of volcanogenic or hydro-
thermal mineralization processes (Siriunas, 1984). The in-
tent of the procedure is not to replace geological or minera-
logical procedures but rather to be used as an additional

tool on which to base exploration decisions.

Alteration components that might effect the classifications
of rock type or be closely related to voltanogenic mineral-
ization are examined more specifically by the computer metho-

dology employed. The program examines a number of residual
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components (Mg0, K;0, Ca0, Na0, FeOp, Si0j) whose devi-
ation from expected ranges may be indicative of hydrothermal
alteration. Combinations of various oxide components are
also examined in a number of ratios and discriminant func-
tions. Base metal evaluations of felsic volcanics include
total alkali alteration score (TAAS) and the Marcotte-David
Score (DFl), along with the peraluminosity index, which is
also useful for gold evaluation of bedrock samples. Discri-
minant functions 2 through 5 analyze various components
commonly associated with volcanogenic base metal deposits.
Gold evaluations concentrate on mafic volcanics and include
recognition of carbonatization, soda depletion and high gold,

arsenic and K90 values.

TAAS is derived from the ratio of those oxides expected to be
enriched due to alteration with respect to the total alkali
content (i.e. (Mg0 + Kp0)/Ca0 + Nas0 + Kp0) + Mg0) x
100, after Hashimoto, 1977). As MgO and K0 contents of a
volcanic rock increases with respect to the total alkali con-
tent, the TAAS approaches 100. Average values for subalka-
line mafic to felsic volcanics lie between 35 and 50. Subal-
kaline kqmatiites and alkaline volecanics typically exhibit
TAAS's greater than 70 due to theilr inherently high MgO and
K90 contents, respectively. Highly altered felsic volcanic

rocks will have TAAS values in excess of 80 or 90.

Discriminate analysis is a statistical technique that can be

used to help "discriminate"” between different populations

(1.e. background and anomalous) in a larger population of

‘multivariate (i.e. multielement) data. Based on known data,

an equation with varying proportions of the component ele-
ments is generated. When the equation 1is solved with the

various data from a sample point, the magnitude of the scalar
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product sum is used to classify that particular sample as
"baékground" or "anomalous”. As with most populations there
is some overlap, but the equation is selected as to minimize
the overlap between the two populations. The Marcotte-David
Score (Marcotte and David, 1981) 1is based on the linear

equation:
0.57 Nap0 + 0.30 Mg0 = 0.26 Ca0O + 1.44 TiOp —~ 0.18 Fep

which was derived from 574 felsic (greater than or equal to
60% Si07) volcanic rock samples representing 22 deposits in
the Abitibi region. Scores greater than 1.5 are interpreted
to occur (with 80% probability) in a mineralogical environ—
ment while scores between 0.5 and 1.5 include the overlap in
background and anomalous populations. The test area used for
their study was the Normetal deposit and environs. Similar-
ly, discriminant functions 2 through 5 derived from published
and unpublished studies of felsic volcanic rocks in the
Abitibi, Wabigoon and Uchi belts of the Superior Province,
classify the samples with varying components. These compon-—

ents include:

Fer, Zn for DF2

Fer, Nap0 and Zn for DF3

Fer, Na20, MgO and Ca0 for DF4
Fep, Mg0O, MnO for DF5

The higher the discriminate score the more anomalous the sam-
ple, and the "suite” of discriminant functions effectively

covers the pertinent geological enviromnments.
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MacGeehan and Hodgson (1981) have reported anomalies in the
peralaminosity index (A1503/(Ca0 + Kp0) + Nay0) x
100) of volcanic rocks surrounding the producing mines in the
Red Lake area. Relative enrichment in aluminum is also noted
to be associated with gold deposits 1n felsic environments at
the Bousquet Mine (Valliant et al., 1983) and possibly at the
deposits in the Hemlo area (Patterson, 1984).

The most obvious alteration patterns associated with gold
mineralization tend to be related to the development of car-
bonate minerals, especially magnesium—~bearing carbonates
(Fyon and Crockett, 1981; Whitehead et al., 1981). Carbona-
tization can be recognized by the ratio of weight percent
carbon dioxide to lime, a ratlio greater than 1.5 being con-
sidered significant. Carbon dioxide content can be conserva-
tively approximated by a portion of the LOI content. Altera-
tion mineral assemblages in komatiitic rocks and high
magnesium tholeiites can also be estimated from LOI analyses
and are included as a measure of the degree of alteration

(i.e. carbonatization).

High gold contents in volcanic rocks and chemical sediments
are cited as good indicators of gold mineralization by many
investigators. Good success in discriminating between
volcanic rocks associated with gold mineralization from those
which are not has also been reported by the use of the abso-

lute potash and arsenic contents of these rocks (Whitehead et
al., 1981).
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5.0 GEOLOGY AND MINERAL DEPOSITS

Regional Geology

The Achates claim group lies within the Matagami-Chibougamau green-
stone segment of the overall Abitibi Greenstone Belt. Generally
referred to as the Chapais—Chibougamau mining area, it forms the
eastern extemity of the Abitibi and is bounded to the north and
south by Archean gneissic and granitic terrains, and to the east by

the Proterozoic Grenville Front tectonic zone (Figure 6).

The Archean rocks of the area can be broadly subdivided into two
volcano-sedimentary packages; the Roy Group of two mafic-to-felsic
volcanic cycles with minor turbiditic and chemical sedimentary
assemblages, and the overlying Opimiska Group of dominantly sedi~-
mentary and minor volcanic assemblages (Allard et al., 1979). These
have been folded about north-south axes and subsequently refolded
isoclinally about east-west axes, resulting in near vertical dips
and trends ranging from east-west to northwest—southeast. The
Chibougamau anticline is the central resultant structure, bounded to
the north by the Chibougamau syncline and to the south by the
Chapais syncline, with the Achates property inferred to lie om the
southern flank of the latter. Intruding the volcanic rocks of the
Roy Group are numerous large differentiated mafic sills of synvol-
canic and comagmatic origin. The Doré Lake Complex and the Cummings
Complex, the two major intrusives, are found within the axes of the
Chibougamau Anticline and the Chibougamau and Chapails synclines res-
pectfully, with lateral extents ranging to 100 kms. Each formation
of the Roy Group contains a large component of mafic sills, especi-

ally the two mafic members, the Obatogamau and Gilman Formations.
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Granitic plutons ranging in composition from granodiorite to granite
are common throughout the Chapais—-Chibougamau area, as they are
throughout the Abitibi, and these generally show a spatial relation-
ship to the axis of anticlinal structures. Post—tectonic diabase
dykes belonging to the Abitibi swarm cut all lithologies. Minor
Proterozoic tillites and meltwater sediments are found along the
west side of major northeast trending faults, attesting to an

extensive Proterozoic continental glaciation.

A north-northeast trending fault set is the most prominent in the
Chapais—Chibougamau area with several regional structures. Sets

trending east—-west, northwest are less common and generally of

shorter extent.

Metamorphism 1s generally of greenschist or epidote—amphibolite
facies, with the higher grades spatially associated with intrusive

bodies where amphibole gneissic rocks are common.

Pliestocene glaciation scoured the area producing the present sur-
face morphology. The abundance of intrusive bodies which resist
weathering and scouring processes have resulted in much less drift

cover than in wmany areas of the Abitibi.

Intercalated with the volcanic rocks of the Roy Group are regional
sedimentary-tuffaceous ﬁnits with abundant graphite, argillite, sul-
phides and oxide iron formation which typically appear as airborne
EM + magnetic zomes. Such geophysicél indicators have proven to be
associated with gold and/or polymetallic deposits (i.e. Golden Pond
and Estrades) in the Casa Berardi area of the Abitibi, and their
presence in the Chapais-Chibougamau region (and the Achates property

in particular) is regarded as being significant.
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Gold deposits within the immediate area are primarily variations of
the 1odé—gold type, with Cu—Au mineralization structurally control-
led in a variety of host rocks often with a spatial association to
mafic intrusive complexes. Volcanogenic massive sulphide deposits
occur within the felsic wmembers of the Roy Group, namely the

Waconichi and Blondeau Formations.

Mineral Deposits

After the Republic of South Africa's Witwatersrand, which produced
some 1,114 million ounces of gold between 1884 and 1978, the great-
est gold mining area of the western world is Canada's Abitibi belt.
Mines within the Abitibi had produced more than 133 million ounces
of gold between 1906 and 1981, of which the Chapais-Chibougamau

region has contributed approximately 3 million ounces.
Several major gold and base metal deposits are present in the
general region. Salient characteristics of some of these ‘deposits,

pertinent to further exploration in the area, are described below:

Matagami Camp

The first discovery and still the largest deposit (approximately 25
million tons) in. the Matagami Camp is the Mattagami Lake massive
sulphide base metal deposit discovered in 1957. The deposit was
found in follow-up to airborne geophysical surveys flown in 1956. A
number of other massive sulphide deposits (12 in all) were féund
over a three township area, subsequent to the main discovery, inclu-
ding the Orchan, Norita, New Hosco, Bell Allard, Radiore A, Radiore
B, Bell Channel and Garon Lake. At least five of the deposits

became producing mines.

The Mattagami Lake mine has been in production since 1964. 1In the

year to December 31, 1985, the Mattagami Lake mill treated 1,208,000
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tons of ore to produce 9,453 tons of copper, 42,325 tons of zinec,
250,000 oz silver and 4,044 oz gold. Reserves at the main
Mattagami Lake Mine at December, 1985 were indicated to be 1,805,000
tons grading 0.42% Cu, 4.86% Zn, 0.60 oz Ag/ton and 0.01 oz Au/ton.
There is no production from most of the other smaller deposits, at
this time. Some of the smaller deposits have been mined out (e.g.
Bell Allard [production: 258,124 tons at 9,30% Zn, 1.15%Z Cu, 1.08
oz Ag/ton and 0.012 oz Au/ton). Noranda Mines has controlled most

of the production from this camp.

A major mew discovery was reported by Noranda in October, 1985 on
the Isle-Dieu Matagami Mine property, 1.5 km west of the Mattagami
shaft. The discovery hole (N. 85-2) gave 18 ft (1702-1820 ft) of
0.59% Cu, 26.36% Zn and 1.78 oz Ag/ton. Hole No. 85-3 gave 43.6 ft
(1370-1413.6 ft) of 0.65% Cu, 27.51% Zn and 3.20 oz of Ag/ton and

" 14.6 £t (1583.4-1598 ft) of 0.93% Cu, 19.93% Zn and 1.03 oz Ag/ton.

In April (Northern Miner; April 21, 1986) Noranda announced a hole
(86-29) which intersected 104.8 ft (1705.4-1810.2 ft) of 1.08% Cu,

"31.94% Zn and 3.92 oz Ag/ton and 18.3 ft (1571.1-1589.4 ft) of 19.3%

Zn and 3.07 oz Ag/ton. This hole underlines the fact that signifi-
cant new discoveries can be made even within the heart of a major

mining camp.
District geology is described by MacGeehan et al (1981).

"The Matagami mining district lies 150 km north of Noranda,
Quebéc on the north side of the Abitibi Greenstone belt in the
Superior Province of the Canadian Shield. A series of twelve
pyrite-pyrrhotite-sphalerite-chalcopyrite-bearing massive sul-
phide deposits occur clustered within a major Archean volcanic
centre composed of a bimodal suite of basalts and rhyolites

intruded by contemporaneous gabbro dykes and sills and under-
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lain by the Bell River Igneous Complex, a high-level, subvol-
canic layered gabbro—anorthosite pluton. This assemblage of
volcanic rocks, stratiform sulphide deposits and contemporane-
ous intrusions was then metamorphosed to the greenschist facies
and folded into a westward—plunging anticlinal structure. The
Bell River Igneous Complex occupies the core of the anticline
and is flanked by volcanic rocks on either limb. A series of
granitic rocks were intruded at a later date. There 1s poor
outcrop in much of the district, and the geology has mostly
been established from drill-core correlation, geophysical

interpretation and underground mapping in the mines.

On the south limb of the anticline, the massive sulphide de-
posits, including the Bell Allard, Orchan and Mattagami Lake

mines, are all located at or toward the base of the .'key

~tuffite', a thin semi-continuous mixed cherty tuffaceous unit

traced for over 10 km on strike along a rhyolite—andesite con-
tact. Sharpe (1968) divided this stratigraphy into the rhyo-
litic Watson Lake Group, underlying the 'key tuffite', and an
overlying Wabassee Group, composed predominantly of basalt and
andesite, but including several rhyolitic units, one of which

overlie the 'key tuffite' at the Orchan Mine.

On the north limb of the anticline these stratigraphic subdivi-
sions cannot be recognized, mainly because the 'key tuffite' is
not present. However, the volcanic stratigraphy there includes
seven basalt units, a pillowed feldspar porphyry (FP) and three
rhyolite flows. Most of the sulphide deposits are associated
with the Norita and Bell Channel rhyolites at the base of the
exposed volcanic succession, but the Garon Lake deposit is
developed above, in the stratigraphically higher Garon Lake
rhyolite. Above this mineralized rhyolite-basalt sequence, and

extending to the known top of the belt, is a thick section of
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mainly pillowed basalt, loosely termed the 'Wabasee Group' cut
by numerous sills of similar composition. No ore deposits have

been found in this sequence to date.

Petrographic studies and chemical analyses of the basalt-rhyo-
lite sequence on the northern side of the camp show the volcan-
ic rocks to be of tholeiitic affinity. The basalts are iron-
rich, low-potassium tholeiites, and the rhyolites are quartz-
rich (75% 8i0p), but oligoclase-normative, tholeiitic rocks
termed dacite in some classification systems. Most of the vol-
canic rocks associated with mineralization were hyrdothermally
altered during sub-seafloor geothermal activity. The basalts
were gpllitized, silicified and bleached to rocks of andesitic
or dacitic appearance, and the rhyolites frequently chlorit-
ized. However, the primary natﬁre‘of the rocks can be identi-
fied from textures and by mapping individual altered flow-units

along strike into less altered domains.™

Lac Shortt Gold Mine, Gand Township

Located 25 km northeast of Desmaraisville, Quebec, Falconbridge's
Lac Shortt gold deposit commenced production in 1984 with estimated
reserves of 2 million tons grading 6.4 g/t (uncut), to the 500 m
level. Original exploration in 1950 investigated a prominent cir-
cular aeromagnetic anomaly now known to correspond to the mégnetite—
rich mafic rock forming the footwall of the ore zone. The property
was furthef explored during the 1950's and mid-1960's by McWatters
Gold Mines Ltd. and Candore Exploration Ltd. The latter company
drilled some 24 shallow diamond drill holes. Further drilling by
Opawica Explorations Ltd. in 1976 resulted in significant gold
intersections and the property was subsequently optioned to Corpora-
tion Falconbridge Copper in 1979. Underground exploration commenced
in 1981 subsequent to 8,800 m of surface drilling which defined
626,000 tonnes grading 6.4 g/t to a depth of 265 m. Initial
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production was at a rate of 750 tonnes per day and commenced in

September of 1984.

The orebbdy is found within mafic flow/intrusive stratigraphy simi-
lar to, and possibly contemporaneous with, that of the Upper Roy
Group, specifically the Blondeau Formation, of the Chapais-Chibou-
gamau area. Just south of the mine, there is a Proterozoic poly-
mictic fragmental wunit, apparently concordant, which contains
angular clasts of mafic lava, intermediate volcaniclastic, chert and
massive bedded and nodular pyrite/pyrrhotite. The southwest exten-—
sion of the Campbeil—Gwillim~Waconichi Lake fault passes 3 km south
of the mine and is a structure spatially associated with many of the
gold/base metal deposits of the Chapais-Chibougamau area. The
orebody is located in a subparallel shear, the Lac Shortt fault,
characterized by a dolomite-quartz-green mica schist unit 25 m in
width. An intrusion of syenitic composition is found within the Lac
Shortt fault spatially associated with the orebody where its texture
becomes granoblastic and composition more potash feldspar-rich with

minor carbonates, sericite, plagioclase and pyrite.

The orebody itself 1s tabular in form, 300 m long, more than 500 m
deep and averages 5.5 m in width. On its hangingwall is a complex
series of altered mafic pyroclastic rocks and lapilli tuffs, while
the footwall rocks consist of mafic pillowed flows and a massive
mafic rock referred to as diorite in the mine. The contact between
these two footwall rocks is highly sheared and trends obliquely to
the Lac Shortt fault, and much of the diorite, as well as somé of
the pillow lava, is magnetite-rich. Ore 1is confined to the Lac
Shortt fault and a series of oblique splays that trend roughly
north-south, parallel to the sheared contact between mafic footwall
rocks. All major foliations follow these two trends. Texturally,
the orebo&y is wvariably cataclastic and wmylonitic and gold occurs
assoclated with a rock composed of carbonate, potash feldspar and

pyrite, as very fine grained disseminations and micro-inclusions.
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Gold is also found in lower concentrations within carbonate veins

and masses, generally at the junctions of splay structures and the

main ore zone.

Alteration is pervasive within footwall, hangingwall and ore litho-
logies, following a predictable sequence generally consistent with
carbonatization, sulphidation and potash-feldspar alteration pro-
cesses (Morasse et al, 1986). Peripheral alteration is characteriz-
ed by abundant magnetite within carbonatized mafic volcanic footwall
rock. This grades into a reddish-black, non-magnetic hematitic
altered rock found on both'hanging and footwall sides of the ore-
body, extending to 15 m from the orebody. With increasing intensity
of alteration, the hematitic rock grades into a red syenitic rock
consisting primarily of K-feldspar, carbonate and pyrite. This pro-
gressive alteration sequence 1is an excellent field indicator to
better mineralization, and outside of mineralized zones it is gener-

ally weak and obscured by regional metamorphism, which here is of

greenschist facies.

The Lac Shortt gold deposit is rather typical of Archean Abitibi
lode gold deposits, with concentration occurring at the intersection
of a shear zome and a structurally competent, iron-rich host-rock,
in this case the diorite. High grade gold seams are concentrated at
the structurally favourable shear zone intersection, and the gold is
spatially and possibly genetically associated with a felsic intru-—
sion, in this case the "syeniﬁe". A progressive alteration sequence
of magnetite-hematite—pyrite, calcite—~dolomite—ankerite, and deve-
lopment of potash feldspar occur such that the ore is found within a
carbonate-K—-feldspar—-pyrite rock. Also present, and commonly assoc-—
iated with gold deposits in the Abitibi, are the Timiskaming-type
polymictic breccia unit and fuchsite within the quartz-dolomite-
green mica schist unit. These are all important characteristics for

gold exploration within the Chapais-Chibougamau mining district.
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The Bachelor Lake Gold Mine in Desmaraisville exhibits fundamentally

similar characteristics to those described above.

Opemiska Copper—-Gold Deposits, Chapais

These Cu—Au vein deposits which together total 20 ore zones and four
mines; the Springer, Perry, Robitaille and Cooke, are located in
Chapais, approximately 45 km southwest of Chibougamau. Though dis-
covered in 1929, production was delayed until 1954 due to the lack
of transportation infrastructure in the area. Production to 1984
totalled more than 23 million tonnes grading 2.38% Cu, 1.03 g/t Au
and 10.9 g/t Ag with estimated reserves then of 2,600,000 tonnes
with a grade of 1.03% Cu, 1.18 g/t Au and 9.02 g/t Ag.

The Opemiska Mine area lies within the Blondeau Formation of the
upper Roy Group, with the deposits found primarily within . the
Ventures Sill, a large, differentiated, comagmatic intrusive body.
Small deposits are also found within the volcanic flows, pyroclas-
tites and sediments of the Blondeau Formation, as well as the stra-
tigraphically higher Bourbeau Sill. These rocks all dip steeply to
the south as they lie on the south flank of the Chibougamau Anti-
cline where the Chapais Syncline is faulted and folded to form an
east—-plunging, overturned antiform—synform pair. Granitic plutons
occupy the centre of the Chibougamau anticline and a large intru-
sive, the Presqu'ile Granite is found 3 km to the south of the
Opemiska deposits. Later intermediate to mafic dykes, with minor
ultramafic, lamprophyric and syenitic types cut all rocks of the

Blondeau Formation.

Within the immediate deposit area, pillowed and massive mafic flows
of the Upper Gilman Formation are overlain by the lowermost Blondeau
Formation unit, massive rhyolitic domes and flows which grade into

felsic crystal and lithic tuffs, turbidites and siliceous exhalites
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containing graphitic and sulphide-rich horizons. The 1,000 m thick
Ventures Sill overlies these volecaniclasties, and varies in composi-
tion from a clinopyroxene-rich pyroxenite at its base through
successive differentiates of black pyroxenite, green pyroxenite, a
foliated gabbro sequence and finally the ophitic Ventures Gabbro.
Locally, granophyric units are present at the top of the sill, as is
a disseminated sulphide zone up to 6 m wide containing pyrrhotite
and chalcopyrite. A 550 m thick volecanic unit consisting primarily
of pyroclastites with minor flows separates the Ventures Sill from
the Blondeau Sill which is a granoblastic differentiate consisting
of a bronzite pyroxenite followed by leucogabbro (epidiorite) and

diorite (quartz gabbro) members.

Structurally, the area is complex with structures intimately associ-
ated with mineralization. An initial folding episode oriented about
a north-south axis resulted in "Z-folds" throughout the area and
produced an a;ltiform north of the property and a synform near the
Springer Shaft. The second episode, which resulted in major anti-
cline-syncline structures throughout the mining camp, was oriented
about an east—-southeast axis and was associated with the Kenoran
Orogeny . Five major fracture systems are present, of which three
pre-date and two post—date mineralization. Pre-dating are a series
of normal faults which strike NNW and dip steeply to the SW, an
east-west fracture series with dips varying between steeply north-
ward and steeply southward, and the major regional shear, the
Gwillim Lake Fault which strikes N 69° E and shows an apparent
left-lateral displacement of 3,300 m. Two minor systems, one strik-
ing 120-130° and dipping steeply to the southwest, and the other
with a northward trend cut through host rocks and the mineralization
(Salmon et al., 1984). |

Mineralization itself is generally concentrated within conjugate

fractures developed with the east-west system following =zones of
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weakness generated by the folding épisodes- These are best develop—
ed within the most brittle differentiates, mnamely the gabbroic
phases of the sill. The conjugate fractures are thought to be
associated with the Kenoran orogeny (Watkins and Riverin, 1982) and
afe also felt to be associated with long-lived movements along the
Gwillim Lake shear system {(Guya, 1984; Salmon et al., 1984). Guya
et al., (1986) now consider the Gwillim Lake shear system to post-—
date mineralization and to therefore be unrelated, however, this
major structure is épatially associated with all deposits within the

mining camp.

Ore mineralogy is dominated by chalcopyrite with gold found as
flakes within and along fine fractures. Minor amounts of sphaler-
ite, galena, molybdenite, scheelite, arsenopyrite and uraniferous
minerals are common and widespread. Gangue mineralogy of the veins
consists of quartz, calcite, pyrite and pyrrhotite with minor bio-
tite, stilpnomelane, actinolite, potassic feldspar, axinite, clino-
zoisite, chlorite, magnetite and hematite. Also present as extreme-
ly minor constituents are linnaeite and gersdorffite as well as
illmenite, leucoxene and rutile. There is generally a zonal dis—
tribution such that gold and quartz are more abundant at stratigra-
phically higher positions within the mine (i.e. Cooke Mine) while Cu
and other base metals as well as carbonate are more abundanﬁ at

lower positions (i.e. Springer and Perry Mines).

Alteration is confined to relatively narrow envelopes one to two
times vein width, but seen only on the north side of many of the
veins, especilally within the Springer Mine (Salmon et al., 1984).
This generally consists of the development of biotite and K-feldspar
haloes consistent with minor KéO and Naj0 enrichment. Copper,
sulphur and to a lesser extent, Ag, Co, Ni and Zn show enrichment in
vein walls. Mn shows strong depletion, in all probability related

to the destruction of pyroxene (uralitisation) in the wall rock.
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Pb isotope data, and all textural, structural and mineralogical evi-
dence suggest that these deposits are syn-tectonic, with the metals
leached from the wvolcaniclastic rocks of the Blondeau Formation and
deposited in fractures within chemically (iron-rich) and rheologi-
cally (brittle) suitable host rocks, mafic sills. All facets of
these deposits are consistent with deposition from ore-bearing,
COp—dominated metamorphic fluids, with the exception of the pre-
sence of minor tungsten, which suggests the involvement of primary
magmatic constituents (Walkins and Riverin, 1982; Guya, 1984; Guya
et al., 1986). The proximity of the Gwillim Lake shear (as a con-
duit) and the various granitic bodies, in particular the Presqu'ile

Granite (as a fluid source) are probably salient in this regard.

Cwillim Gold Mine - McKenzie Township
Located 8 km northwest of Chibougamau, the Gwillim Mine of Camchib

Resources Ltd. came into production in 1980. As with most deposits

'in the Chibougamau mining area, it was discovered long ago, in 1934,

and was slowly developed through a series of exploration programs
while held by different companies. Some 137 holes totalling 18,600
m had been drilled before Campbell Chibougamau Mines Ltd. acquired
the property through Norbeau in 1974. An exploration decline and
subsequent bulk sample, followed by the Increase in the price of
gold resulted in a production decision in 1980, despite the rather
small size at that time of 170,000 tonnes grading 7.96 g/t.

The deposit lies within the Gilman Formation of the Roy Group, in a
steeply dipping, overturned .sequence on the north 1limb of the
Chibougamau syncline. Andesitic rocks occupy the upper and felsic
rocks the lower mine sections. Units strike 070° and dip 80° to the
north, with mafic pillow tops toward the south. The regional N60°E~-
trending Campbell-Gwillim~Waconichi Lake fault cuts the volcanic
pile 500 m south of the mine resulting in significant left-lateral

displacement and downthrow of the northwestern block.



- 39 -

The mine sequence is divided into three cycles: a mafic North Zone,
a felsic Central Zone and a mafic Southern Zone. The North Zone
consists principally of mafic flows and sills with a bedded "gra-
phitic tuff"” horizon just north of the mine. The Central Zone is
composed of dacitic flows enclosing quartz-—feldspar porphyry dykes
and lenses and gabbroic sills with a cherty, brecciated felsic tuff
marking its southern extremity. The Southern Zone overlies this
unit and is composed primarily of mafic pillowed flows and gabbroic

sills with minor QFP dyke intrusions (Bouchard et al., 1984).

A carbonate schist unit separates the North and Central Zones, and
based on its extent, petrography and associated deformational
characteristics, is regarded as a shear. Schistosity is essentially
E-W; slightly discordant to stratigraphy (ENE) as are all major
gold-bearing veins within the mine. These are generally confined to
the North and Central Zomnes and are composed essentially of quartz
and carbonate with lesser pyrite and chalcopyrite. Enclosing rocks
vary and are quite altered in some cases, but would appear to be
limited to mafic flows and gabbroic sills despite the proximal
association of felsic units in the Central Zone. This is a common
characteristic of Archean lode—gold deposit, as fractures develop in
brittle lithologies with gold deposition dependant upon chemical
suitability, namely an iron-rich composition. Vein sizes vary
between veinlet-sized structures up to the major gold-bearing =zones
of the mine, the North and Main Veins which average 2 to 3 m in

width and have 180 and 130 m slope lengths respectively on the 350
ft level.

In the Central Zone, similar vein structures occur within felsic
lithologies and despite greater sulphide compositions, are sub-
economic in gold. As with the economic varleties, pervasive carbon-
atization, sericitization and shearing are common wallrock altera-

tion features though quite local. Chemically, this alteration is
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shown by Al703 and K70 enrichment combined with WNap0 deple-
tion as well as weak TiOp and Fep03 depletion, and Au wvalues
vary. Later northwest—trending carbonate veinlets cut the mineral-
‘ized zomes. Gold is submicroscopic with grades increasing with
pyrite and chalcopyrite content which often occur along the borders
of the thinner veins. Native silver occurs on a 1.2:1 ratio with
gold.

Suspected concordant mineralization is recognized within the Central
Mine Zone, and these deposits can generally be considered to lie at
the base and top of the felsic pile. The South (gold) Zone consists
of small gold-rich lenses of massive pyrite with 5% chalcopyrite at
the east end and 107 sphalerite at the west end of the mineralized
zone. The Signal Zone (also within the Central Mine Zone) is a thin
subeconomic sulphide horizon consisting of pyrrhotite, pyrite -and
chalcopyrite. This zone is felt to be a vein by Bouchard et al.,
(1984), due to its regular morphology and strong sericite-chlorite
alteration on the quartz-carbonate-pyrite sheared wallrock. The
South gold zone also shows epigenetic features such as association
with quartz—feldspar porphyries within altered (carbonate-chlorite~
epidote) flows and gabbro sills. Mineralized lenses are locally
displaced due to minor faulting. Little in the way of primary
volcanogenic mineralization and alteration features are noted, and
it appears highly probable that further research will confirm an
epigenetic origin for all mineralization.

Lac Doré Complex Deposits (Portage, Henderson and Copper Rand Mines)

These deposits are all found on the northern limb of the Chibougamau
Anticline. ' Recently, the geologically similar Corner Bay deposit
(Bertoni and Vachan, 1984) was discovered on the southern limb. The
Portage, Henderson and Copper Rand Mines all lie along or are

assoclated with the same shear zone within the anorthositic rocks of

the Lac Doré Complex.
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Discovery of mineralization dates back to 1903 although intermittent
work in the area never establishing economic reserves. A second
wave of exploration in the mid-1950's including airborne and ground
geophysical surveys followed by extensive diamond drill programs on
the ice of Lac Chibougamau and Lac Doré resulted in the delineation
of economic deposits and official production by 1960. Since then,
these Chibougamau deposits have produced well over 20 million tons

of ore grading approximately 1.8% Cu and 0.1 oz/ton Au.

The Lac Doré Complex is a large differentiated sill found within the
upper part of the Waconichi Formation of the Roy Group, and extends
for a strike length of 53 km. It occurs on both limbs of the Chi-
bougamau Anticline and is thought to be at least 5 km and probably 7
km thick (Allard, 1976). It is also thought to extend at least 10
km into the Grenville Province (Allard, 1978). The intrusion .con-
sists of a lower anorthosite zone, a middle layered zone, a ferro-
diorite zone, a sodagranophyre zone and an upper border zone. The
Anorthosite Zone is as much as 3 km thick and shows cyclical sequ-
ences of anorthosites, gabbroic anorthosites, anorthositic gabbros
and gabbros with the Fe/Mg ratio increasing with successive sequ-
ences. Primary cumulus textures and structures remain, but pyroxene
has been replaced by chlorite, the calcic plagloclase by albite, and
zoisite/epidote/clinozoisite and the Fe~Ti oxides by sphere. This
zone hosts all of the major Cu-Au deposifs. The Layered Zone con-
sists of 5 members comprising three successions of magnetitites/
ferropyroxenites with intervening gabbroic anorthosites. The Upper
Border Zone 1is composed of anorthositic gabbros and gabbros, The
great thickness of the sill has resulted in large crystals (up to 40

em) and has also contributed to the extensive and well-developed
differentiation.

The sill has been subjected to igneous intrusion (along the axis of

the Chibougamau Anticline) and Kenoran tectonism, and as such shows
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major structural features common to the Chapais—-Chibougamau region.
These include major E-W trending folds as well as four regional
fracture sets: an oldest E-W striking thrust fault trend (Kapuna-
potagen and Faribault Faults), a northeast-trending set (Gwillim,
Lac Doré, Henderson-Portage—~Copper Rand Cu-bearing shear zones and
the McKenzie and Tach& Lake Faults), west—northwest trending shear
zones (which host several Copper Rand ore bodies), and a north-south

trending fracture set, abundant near the Grenville Front.

As mentioned, most of the Chibougamau ore bodies occur in a north-
east trending shear zone which dips steeply (40-60°) southward and
is offset by later faults. Those which occur in west—northwesterly
trending shears are felt to be associated iIn that those shears are
conjugates of the NE system, and both are felt to have been formed
by N-S compressional forces (Archambault et al., 1984). Subsequent’
intrusion implacement which prompted significant vertical movement,
as well as lateral movement in later faults such as as the Lac Doré
have resulted in opposing structural characteristics for these two.

deposit types.

Mineralization within these broad (up to 500 m in width) shear zomnes
is generally in the form of a sulphide schist which shows pronounced
layering of sulphide-rich and sulphide-poor (chlorite-sericite-
quartz~ankerite schist) layers with sulphides ranging from massive
to disseminated. Sulphides are predominantly pyrite, chalcopyrite
and pyrrhotite with minor pentlandite, tetrahedite, mackinawite

valeriite, violarite, magnetite, sphalerite, galena and arsenopyrite
also identified. These generally form massive "lenses"” which dip
slightly steeper than the shear itself, giving the ore bodies an en
echelon appearance in plan. Gold is sub-microscopic and predomin-
antly associated with pyrite; where pyrite 1is associated with other

sulphides, gold grades are much lower.
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A fracture-type ore 1s also generally present, consisting of quartz-
calcite veins with patches and veinlets of chalcopyrite, pyrite,
pyrrhotite, sphalerite and galena. These generally are oriented
east-west (dipping steeply south) and are located on the footwall
and hangingwall of the main shear zomnes. Fracture-type ore yields
the highest Cu grades, and veins may be up to 2-3 m wide and

hundreds of metres long.

A secondary oxidation zone in the near-surface portions of the shear
zones is generally extensive with ore minerals such as limonite,
chalcocite, malachite and native copper. This, obviously, is an

excellent exploration guide, as are the extensive shear zones.

Mechanical analysis of the Henderson ore bodies (Guya and Koo, 1975;
Guya et al., 1979) and the Copper Rand deposits (Archambault et al.,
1984) attribute their form to both solid and liquid state mobiliza-
tion of a pre-existing ore during regional metamorphism. Sulphur
isotope data for these deposits indicate remobilization of primary
volcanogenic sulphur, and fluid enclusion studies suggest the fluids
are essentially a co-existing NaCl + CaCly rich brine and a meth-
ane-rich fluid. These data would appear to attribute the ore-form-
ing fluids to deep ground water brines localized in earlier shears
formed by the emplacement of the Chibougamau Pluton within the Lac

Doré Complex.

Stratiform/Stratabound Deposits

Within the Chapais—-Chibougamau mining district, structural control
is the key characteristic of the main economic deposits. However,
stratiform/stratabound massive sulphide deposits are common in other
portions of the Abitibi, e.g. the Matagami and Noranda areas. The
preponderance of regional INPUT conductive zones within the Chapais
region, along with small volcanogenic discoveries such as the "8-5"

zone of Falconbridge's Cooke Mine, and Northgate's Lemoine mine
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suggest that these deposit types are likely present. Regional geo-

logy suggests that the Blondeau Formation is correlative with the

broad volcano—sedimentary package which hosts the Golden Pond-

Estrades deposits, and possibly the Agnico-Eagle Mine. The Lemoine

Mine occurs within the stratigraphically lower Waconichi Formation.

Salient characteristics of these deposits are described below.

(1)

Agnico—Eagle Mine, Joutel Township

Located near Joutel, this gold mine produced 610,000 ounces
of gold from 3.3 million tons of ore between 1974 and 1984,
with reserves at that time being 1,401,592 tons grading 0.203
oz gold per ton. Exploration leading to its discovery began
in February, 1962 with ground geophysical surveys outlining
coincident magnetic and electromagnetic anomalies. Subse-
quent diamond drill testing and continued exploration result-
ed in a feasibility study in 1967, and regular production
began in 1974.

The deposit occurs in felsic pyroclastic rocks at the top of
a maﬁ}c metavolcanic cycle on the south limb of a northwest
trending syncline. The volcanic sequence is overlain by a
carbonaceous, pyritic schist that i1s a regional marker hori-
zon, and a large granitic stock 6 km in diameter intrudes the
stratigraphy, along with later tonalite-trondjemite complex-—

2S.

The gold is contained within a stratabound/stratiform car-
bonate-sulphide-silicate-oxide facies 1iron formation which
immediately overlies a sequence of partially welded felsic
tuff and lapilli tuff. The carbonaceous schist, which con-
tains pyrite bands and nodules, immediately overlies the ore

zone.
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The ore-bearing sequence is distinctly zoned with an outward
change from an iron silicate facies exhalite at the centre of
.the orebody to iron carbonate (siderite) facies exhalite,
with pyritic laminae common in both facies. Gold mineraliza-
tion is directly associlated with fine euhedral pyrite and
Fe-dolomite veins, neither of which has a primary sedimentary
origih (Wyman et al, 1986). These Fe-~dolomite veins are
associated with shear zone fracture systems that appear
broadly conformable with primary lithologies but in detail
are crosscutting. Fine pyrite selvages and wispy stratiform
pyritic offshoots from the veins contain the majority of the
gold, and these structures do not show deformational features
common throughout the mine sequence, suggesting that they are

later.

The contact metamorphic aureole of a crosscutting diabase
dyke, in the north mine area, has produced iron sulphides,
magnetite and silicates in a skarn-like assemblage dominated
by calecite, but only partialiy obscures the above genetic and
mineralization features. Local remobilization has resulted
in a more heterogeneous distribution of the gold, prompting

syngenetic models.

The Agniéo-Eagle however, exhibits all of the classical epi-
genetic lode gold features; crosscutting mineralization,
gold-Fe dolomite assoclation, sulphidation (i.e. the fine-
grained pyrite selvages), structural control and marked de-
pletion of base‘metals in relation to Au, Sb, Bi, Hg, As, W
and B. Moreover, trace element and isotope data clearly
differentiate bepween the primary sedimentary siderite and
pyrite, and the Fe-dolomite and sulphidized pyrite which
contain the gold (Wyman et al, 1986). Auriferous Hy0-
COp-HpS fluid flow appears to have been localized by the
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zone of deformed rocks, and gold was precipitated at the in-
tersection of this zone and an ideal host-rock, namely an

iron-rich chemical sediment.

Any pyrite and/or pyrrhotite zomes in this region should
therefore be thoroughly evaluated for their gold potential.
It is our finding that many such zones have not been assayed

for gold in the past.

The Golden Pond Gold Deposits, Casa Berardi Township

At least four separate gold deposits are now known to be
present on the Golden Pond property located in the northern
Abitibl Greenstone Belt area, some 40 km southwest of the
Selbaie Mine. Estimated reserves at the Golden Pond and
Golden Pond East deposits currently total approximately 6.3
million tons of 0.255 oz Au/ton with roughly equivalent
tonnages in both zones {(Canadian Mining Journal, April
1986).

Since 1975, Inco has done more than 67,000 m of diamond
drilling bn the property, with the discovery hole drilled in
1981. The hole was spotted to intersect a ground electro-
magnetic-magnetic anomaly, now known to be a small satellitic
ione to the south of the main Golden Pond deposit. Golden
Knight Resources Inc. of Vancouver became a 40% joint venture
partner in 1983 by spending $3,000,000 on exploration with

Inco remaining as operator.

Subsequent reverse circulation programs showed a significant
gold-arsenic dispersal train to be present up to 400 m down-
ice of the known deposit and also delineated two additional

dispersal trains, one 1 km to the west and the other 2.5 km
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east of the Golden Pond deposit. Follow-up to these led
directly to the discovery of the Golden Pond East deposit.

On-going exploration programs, both surface and underground
have resulted in the partial delineation of the Golden Pond
West, Golden Pond, 134E and Golden Pond East Zones.

The property lies on the south limb of a regional synclinor-
ium, straddling the contact between a lower sequence of vol-
canics and an overlying thick sedimentary pile. The "Golden
Pond trend”, a sequence of mainly sedimentary rock units
which hosts all known gold occurrences on the property,
trends E-W and dips almost vertically between the two major
units. Regional iron formations and graphitic horizons bound
the sequence on both north and south sides, with turbiditic
sediments found within. The volcanic rocks of the sequence

host the major gold deposits.

There is a major zone of east-west faulting, shearing and
alteration, deéignatgd the "Casa Berardi Break™, which ex—
tends through the deposit area. All of Inco's gold zones lie
within 200 m of the "Break”, and it is believed to pass
approximately 1 km north of the Estrades deposit.

The‘Golden Pond deposits comnsist primarily of quartz-carbon-
ate (ankerite)-pyrite—arsenopyrite-gold veins, although dis-
seminated pyrite and arsenopyrite in vein wallrocks is élso
of economic importance. Gold also occurs in sub—econonmic
quantities within graphite-pyrite sulphide facies iron forma-
tion and in chlorite-pyrite facies iron formation units. The
volcanic and volcaniclastic host rocks to the economic
deposits are altered to the assemblage sericite-chlorite-Fe

dolomite-ankerite + tourmaline + chloritoid + chromian mus-
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covite. Two or more parallel vein/alteration systems are
éommonly present within any given zone. Alteration zones
show marked increases in FeO, MgO, Ca0, MnO and TiOy (as
well as a halo of greater than 100 ppb Au), and a strong
decrease in S5i0j3. These trends are consistent with the
leaching of Si0p from altered host rocks, and the formation
of quartz-carbonate veins and ferruginous carbonate altera-
tion zones (Pattison et al., 1986). Evidence for K metasoma-
tism 1is absent, although Xy0 and Al;03 show minor

depletion.

RKey points at Golden Pond in our opinion include the cross-
cutting, quartz—sulphide vein nature of the mineralization,
and its occurrence near a regional INPUT-magnetic zone re-
flective of sulphide-graphite-oxide iron formation.  The
mineralization 1s encased in a carbonate-sericite-chlorite
alteration halo, with individual veins enveloped by wallrocks
containing disseminated pyrite, arsenopyrite and greater than
100 ppb Au. These rocks are enriched in Fe, Mg, Mn, Ti, Ca
and volatiles and depleted in Si, Al and K. The abundance of
arsenbpyrite in the deposit indicates that arsenic may be a

very useful pathfinder element in this region.

The Estrades Deposit, Estrades Township

The Estrades deposit was discovered by the Golden Hope-Teck
Corporation joint venture in late 1985. The deposit occurs
in an Archean clastic sedimentary and felsic volcaniclastic
sequence {(locally graphitic and pyritic) with interbedded
mafic to intermediate volcanic flows and associated pyro-
clastics. The discovery would appear to be in the same broad
regional stratigraphic package which contains the Golden Pond
deposits and possibly the Agnico-Eagle mine.
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Information from drilling to-date suggests a steeply dipping,
tabular massive sulphide deposit striking east-west. The
discovery hole, spotted approximately 400 ft south of the
north Golden Hope boundary cut a 35.1 ft section grading 0.2
oz gold per ton and 9.15 oz silver with high copper and zinc
values (Northern Miner, December 2, 1985).

Estrades stratigraphy is. described as mafic to intermediate
volcanies overlain by felsic volcanics/pyfoclastics which
host \the deposit. These are overlain in turn by another
mafic unit, a thin sedimentary unit and a felsic unit, of
which the mafic volcanic unit contains a 10-20 m thick
chalcopyrite stringer zone (N.M. Magazine, June 1987).

Drilling has been concentrated on two weakly conductive zones
which probably represent a common horizon. The western part
of the conductor has a strike component’ of more than 600
meters, while the eastern part extends for approximately
1,100 meters. Both are separated by a narrow gap occupied by
a magnetic high which appears to represent a cross—cutting

diabase dyke emplaced along a fault.

The orebody, which ranges in thickness from 0.5-8 m, is host-
ed by a quartz—sericite schist in the hangingwall and a vol-
caniclastic sediment comprising the footwall. These horizons
form a thin but pérsistent unit in an environment generally

characterized by mafic to intermediate volcanics.

Mineralogy consists predominantly of fragmental textured
pyrite, sphalerite and chalcopyrite with minor galena and
pyrrhotite. Rare arsenopyrite, tetrahedrite, freibergite and
secondary oxldation zone minerals also occur. Most gold is

within the massive sulphides, however, the quartz-sericite
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schist 1s also auriferous. The schist is depleted in sodium
and enriched in magnesium relative to the other felsic vol-

canic rocks.

Of importance to other exploration in this area is the fact
that Teck drilled an extremely weak, albeit discrete, air-
borne conductor. A similarity to the Selbaie discovery is

suggested in this regard.

Recently released figures based on extensive drilling indi-
cate 2.68 million tons at 0.13 oz Au/T, 3.13 oz Ag/T, 0.85%
Cu and 7.39% Zn (Northern Miner Magazine, June 1987). The

gold values are particularly noteworthy.

5.3 Exploration Models

The foregolng illustrate the probable types of gold deposits which

can be expected in the area and may serve as models to guide explor-

ation:

(a)

(b)

(e

Stratiform/stratabound deposits, including cross—cutting quartz
vein zones, within interflow sedimentary-felsic volcaniclastic-

tuffaceous—-sedimentary environments near volcanic contacts
(Golden Pond).

Stratiform/stratabound volcanogenic massive sulphide deposits

in a generally felsic volcanic-sedimentary environment

(Estrades, Lemoine, "8-5", Mattagami).

Structurally-controlled, shear zone-hosted lode gold deposits
within iron-rich lithologles such as iron formation (Agnico-
Eagle), small dioritic intrusives (Lac Shortt), major differ-
entiated sills (Opemiska, Chibougamau) and mafic flows/ sills
(Gwillim). Spatially assoclated felsic intrusives may be .

present, as at the Lac Shortt and Bachelor Lake Mines.
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The following models are also considered prospective in the area:

(d) Structurally-controlled, intrusive-associated, quartz stockwork

(e)

types of deposits localized along the margins of or within in-
termediate to felsic plutons. Such deposits are well repre-

sented in the Val d'Or area to the southwest.

Disseminated gold deposits associated with carbonated, pyritic
mafic volcaniecs. Such deposits are important sources of gold

ore elsewhere in the Abitibi, noteably in the Timmins area (Owl
Creek Mine, Dome Mine).
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6.0 PROPERTY GEOLOGY

6.1 Lithostratigraphic Interpretation

A large number of ground-delineated EM conductive zones were the
foci of the reverse circulation drill program, as were magnetic
domains which exhibited sub-parallel orientation with these conduc-
tive features (Map 1). The immediate enQirons of the intersection
of these horizons and faults/lineaments were also targetted, in
light of the structurally-controlled nature of much of the Chapais-
Chibougamau mineralization. This philosophy has resulted in a
rather comprehensive coverage of the property with the 78 drill
holes, and allows for a preliminary interpretation of property
geology. The binocular microscope and chemical work has been of

great assistance in determining rock types.

Previous airborne geophysical surveys, as well as the recent MPH
ground geophysical surveys and the present reverse circulation drill
program, indicate that the property is underlain by a steeply north-
ward dipping sequence of metavolcanic and volcaniclastic rocks with
several interbedded/interlayered metasedimentary and/or pyroclastic
units. Synvolcanic sills are inferred to represent a significant
portion of the volcanic stratigraphy. These units all trend south-
easterly (approximately 135°), and while considerable undulation of
conductive horizons is indicated, major fold closures appear to be
absent. The volcanic stratigraphy is indicated to be cut by three
major ENE-trending faults/shear zones with significant lateral move-
ment probable for the southernmost of these (f}). Several faults/
lineaments are indicated to be present with preferred orientations
dominantly northeasterly, while other shorter features trend north-
northwesterly to due north (Map 2). Later intrusive bodies include
the large Presqu'ile Granite to the west of the property, a smaller
granitic body in the vicinity of the south end of Lac a 1'Eau Jaune,

and an inferred diabase dyke which appears to intrude along ENE

fault fg.
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The lowermost stratigraphic unit, located along the southern proper-
ty boundary (grid south), is believed to be comprised of tholeiitic
basalts as seen by hole 87-18. Several weak, elliptical magnetic
anomalies suggest that more iron-rich zones are present within these
flows. There appears to be an intermediate to felsic calc—alkaline
volcanic unit consisting of flows, pyroclastic and possibly porphy-
ritic intrusions overlying the tholeiites. Drill holes 87-01,
87-11, 87-14, 87-16, 87-19, 87-20 and 87-43 all penetrated dacitic
to rhyolitic lithologies, generally schistose and displaying vari-
able shearing, carbonatization and sericitization. Textures appear
clastic and moderately porphyroblastic (qtz—feldspar) in the case of
hole 87-43.

This horizon is in turn overlain by a metasedimentary/tuffaceous
unit which hosts massive sulphide-type mineralization, as seen by
holes 87-17 and 87-21, both of which were spotted to penetrate the
immediate environment of Conductive Zone 21. This horizon appears
to be contiguous with that represented by Conductive Zone 19, and as
such, transects the entire main portion of the property. Hole 87-12
intersected a similar sulphidic felsic rock, however, the entire
sample was sent to Bondar-Clegg due to its small size, precluding
examination. Although faults f3, fg, f17 and f14 cut
this horizon without exhibiting significant lateral movement, both
weak and strong subparallel and elliptical magnetic anomalies are
present between faults fg and fy4. In addition., a major dyke-
like intrusive body is indicated from magnetic data along fault
fg. Drill hole 87-10 penetrated an extremely weathered iron-rich
intermediate to mafic rock, thought to represent a proximal facies

to the iron—-formation.
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| A second volcanic. cycle overlies those horizons and begins with a

thick unit (300-500 m) which appears to consist predominantly of
calc-alkaline basaltic and andesitic flows/tuffs as seen by drill
holes 87-02, 87-04, 87-13, 87-15, 87-22, 87-23, B87-24, 87-26, 87-27
and 87-28. These rocks are generally grey, fine-grained and grano-
blastic with no significant alteration or mineralization. Several
weak conductors present within this unit (i.e. Conductors 14, 15,
16, 20, 22) and tuffaceous/clastic textures in the bedrock of hole

- 87-24 suggest that intercalated sedimentary-pyroclastic units are

present. Also present are weak magnetic highs which suggest syn-
volcanic sills or a more mafic lithology. Several samples within
this unit including 87-03 and 87-09 (andesites) and 87-25, 87-29,
87-42 and 87~53 (basalts) were classified as tholeiites, however, no
obvious stratigraphic relationship to explain their relative posi-
tions 1s discernable. Rather, it would appear that an intercalatioh
of mafic flows and synvolcanic intrusives is present, similar to the
complex stratigraphy described for the Upper Roy Group by Picard et
Piboule (1986).

This unit 1s overlain by a thin metasedimentary/tuffaceous horizon
of intermediate composition which contains massive pyrite and gra-
phite mineralization in bedrock samples from holes 87-54 and 87-55,
respectively. This horizon‘is host to Conductive Zone 12, which
transects the entire main portion of the property. Again, west of
fault fg, and specifically in the area of fault f11, linear
sub-parallel magnetic features are present along this horizon. A
pyritic (+ pyrrhotitic) andesitic rock was penetrated by hole 87-08
in this region. Conductive Zone 11, a similar strong bedrock fea-
ture which 1is parallel to Conductive Zone 12 from L35+00W to Lac a
1'Eau Jaune, would appear to represent a conductive horizon within
volcanic flows. Holes 87-30, 87-31, 87-32, 87-33 and 87-44, all
spotted to intersect this horizon penetrated mafic volcanics and did

not encounter mineralization to explain the conductivity. It would

appear then that this conductive feature may not extend to the

subcrop (i.e. bedrock-overburden interface) surface.
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Both these conductive horizons, and the stratigraphically lower set,
exhibit minor right-lateral offsets in the zone between faults £
and fy. Also, magnetic anomalies east of fault f; are aligned
parallel to this feature. It seems likely therefore that this zone
is a major shear and that significant lateral relative movement
occurred along this feature. Drill hole 87-34, targeted to penetra-
te a conductive environment within this zone (possibly correlative
with the Conductive Zone 12 horizon) encountered a graphitic,

carbonatized, schistose dacitic rock.

A thick (approximately 500 m) sequence of tholeiitic basalts and
andesites (as seen by holes 87-05, 07, 09, 10, 35, 36,38, 39)
overlies the conductors and appearé to be host to large sill-like
bodies as manifested by the broad, moderate susceptibility domain
In. The presence of a conductive zone (8a-h) along the southern
(i.e footwall) flank of this domalin suggests that a lean iron—forma-
tion and/or a tuff/metasediment horizon are other causal possibil-
ities, however, overlying rocks are less mafic, suggesting the pre-
sence of sills as likely. No overburden drill holes penetrated this
domain although holes 87-06, 87-51 and 87-52 which display some
chemical alteration were spotted just down~ice from, and therefore
stratigraphically just below these features. Again, these magnetic
features are localized to the west of fault fg, suggesting that
this fault represents a major paleo-demarcation despite the evidence
of little or no lateral movement. Slightly more felsic andesites,
still of tholeiitic character, overlie the basalts for approximately
another 200-300 m. These rocks (samples 87-40, 87-46, 87-47, 87-48,
87-58 and 87-60) appear as massive to schistose intermediate
volcanics exhibiting minor to significant alteration, including
carbonatization, alkali-depletion and Fe, Mg~enrichment. These are
the only rocks which plot in a truly intermediate position on the

Ti05:Zr Diagram (Figure 7) and as such, quite likely represent

true fractionation products.
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This thick sequence of volcanics is overlain by a thin (inferred)
metasedimentary/felsic flow/tuffaceous unit which hosts Conductive
Zones 5-6-7. This horizon appears to be that which hosts the Hansen
Showing, and tfansects the entire main property from the northwest
boundary to Lac a 1'Eau Jaune. Massive pyrite was penetrated within
a metasedimentary host rock by hole 87-59, and massive graphite
within a quartz-veined felsic volcanic by hole 87-37. Other holes
which tested this horizon were 87-49, 87—56 and 87-61. These en-—
countered a schistose felsic metavolcanic, a metasedimentary and a
tuffaceous rock, respectively. Quartz veining and some alteration

are indicated.

Overlying this horizom and extending to the property boundary
appears to be a thick sequence of calc—alkaline basalts with several
iron-rich sills indicated by élliptical zones of moderate magnetic
susceptibility. Moderate to weak conductive zones within this re-
gion were not explained by holes spotted to penetrate these fea-
tures. Intrusive textures were encountered by holes 87-57, 87-63,
87-65 and 87-67, all spotted to penetrate areas of higher magnetic
susceptibility. .

East of Lac a l1'Eau Jaune, large scale gabbroic intrusives dominate
as determined from QMER mapping and from the general magnetic signa-
ture. Two major INPUT conductors do transect this portion of the
property. The rocks here appear to be offset in a left-lateral
sense along fault f; from the main property area. Widely-spaced
holes 87-68, 87-73 and 87-77 penetrated tholeiitic basalts, the
inferred predominant lithology in this area. Magnetic signature
indicates that large gabbroic intrusives occupy much of the area
immediately southeast of Lac a 1'Eau Jaune, and conductive zones are
absent from this region. Within the basalts though, several
conductive zones are indicated to be present. The northernmost

(Conductive Zones 3la-d and 32a-d) was targeted by drill holes
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87-69, 87-71 and 87-72, all of which penetrated variably schistose
and graphitic calc—alkaline andesitic tuffaceous rocks. Further
south, Conductive Zone 34-35-29b, which also exhibits an elliptical
magnetic high, was targeted by drill hole 87-74. This penetrated a
carbonatized calc-alkaline dacitic schist. Similar rocks though
more graphitic, were penetrated by holes 87-75 and 87-76 in the
magnetic domain IIC/Conductive Zone 27b environment west of fault
f17, suggesting that these two horizons are correlative and have
been offset in a left-lateral sense by fault fj7. Several weak
conductors, and drill holes 87-74 and 87-78 which both penetrated
dacitic tuffaceous rocks, suggest that thin tuffaceous and/or
sedimentary horizons are intercalated with the basalts through the
southern portion of this area. Significantly, the bedrock of hole
87-78 is calc—-alkaline in character, suggesting two distinct cycles

are present.

To summarize, a rather complex stratigraphy is indicated for both
property regions. The main property area is believed to consist of
a lowermost tholeiitic basalt flow/sill unit with overlying inter-—
mediate to felsic volcanlics and volcaniclastics followed by a
metasedimentary unit. The second cycle consists predominantly of
calc—~alkaline mafic flows with intercalated tuff units as well as
synvolcanic sills, overlain by an intermediate tuff/metasediment
unit (variably present) represented by Conductive Zones 11, 12. The
third cycle 1s tholelitic in character, consisting of basalts and
large sills overlain by andesites and a thin sequence of felsic
volcaniclastics and metasediments représented by Conductive Zomnes
5-6-7. A fourth cycle of calc—alkaline basalts and sills extending
to the property boundary is believed to be the uppermost stratigra-
phic unit. A correlation with the Blondeau and/or Upper Gilman
Formations, as described by Picard and Piboule (1986) for the region
west of Chapais, would appear to be likely based on the limited
sampling thus far.
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The eastern portion of the property appears from limited sampling to
consist predominantly of tholeiitic basalts and large-scale gabbroic
intrusions. The two conductive horizons present, though, show
gsimilar characteristics to those represented by Conductive Zones
11-12 and 5-6-7, suggesting that thils region may be in part correla-
tive with cycles two and three. If this 1s indeed the case, left-
lateral relative displacement along fault f£;, would be in the
order of one kilometre, comnsistent with that known for other major

faults in the region.

Glacial Geology

Late Wisconsinan to Holocene age (see Table 2) glacial drift covers
the surface over much of the Abitibi region, ranging in thickness
from 0-100 m. While two distinct till sheets are generally present,
these are inferred to represent deposition from a single glacier
(Veillette, 1986). Cross—striations evident on infrequent outcrop
consistently show an older flow with superimposed later striae;
however, the absence of differential weathering surfaces (i.e.
exposure to air or water, rather than ice) suggests that a redirec-

tion of the same glacier occurred.

Large—-scale glacial lineations throughout the area east of Hudson
Bay/James Bay, along with assymetric stoss and lee outcrop morpho-
logy suggest primary northeast to southwest ice movement. Many of
the outcrops within the Chibougamau area however also show straie on
their lee faces with a mean azimuth of 122° (Figure 8, after Bouch-
ard and Martineau, 1984). Similarly, in the Abitibi-Timiskaming
region cross-striations consistently show an older south-southwest
orientation (180-220°) with a superimposed south-southeast (130-
170°) strike (Figure 9, after Veillette, 1986). 1In Labrador, the
predominant flow direction is southeasterly, however, a prior flow

event toward the north 1s indicated by similar striational features
(Klassen and Bolduc, 1984).
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TABLE 2

Late Cenozoic Time Scale With Respect To
Glacial-Stratigraphic Nomenclature.
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Figure 9:

Cross-striated sites within the Abitibi-
Temiskaming Region (after Veillette, 1986) .
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These observations, when considered along with work in Keewatin
(Shilts et al, 1979), Manitoba (Clayton et al, 1985) and on Baffin
Island (Andrews and Miller, 1979), point to a "multidome” or multi-~
ple. ice centre Wisconsinan ice sheet which was dynamic in its
surging movement and morphology. Certainly the varied and radiating
ice flow indicators suggest the existence of an outflow centre in
north-central Quebec prior to that known as the New Quebec (formerly
Labrador) ice dome or ice divide (Hughes, 1964; Prust et al, 1968;
Prust, 1970). It is this earlier outflow centre which deposited the
"lower till", while primary morphological features such as drumlins
and outcrop shape resulted from later movements. The exact loca-
tion, size and shape of this earlier ice flow centre has not yet
been precisely determined, however, it is thought to have been
located east of Hudson Bay due to the lack of Paleozoic limestone
erratics within these deposits. Certainly, a complex morphology is

suggested by the varied cross—striae trends seen in Eastern Canada.

As ice receded from the area, the periglacial terrain tilted north-
ward as a result of isostatic adjustment. North-flowing Arctic
drainage was impeded by the receding i1ice mass and combined with
southward flushing of melt waters to produce proglacial ponding.
This ponding produced Lake Barlow and subsequently Lake Ojibway
which inundated the region to depths in excess of 300 ft some 8100
years B.P. Following this, sedimentation in the proglacial lakes is
represented by deep water varved silts and clays (which can be showm
to correspond to the rapid glacial retreat of 138 m/yr, Antos, 1925)
and shallower fine sand facies. Several large eskers developed as a
response to deglaciation and these commonly show the same general
trend as the Harricana-Lake McConnel Moraine. This complex 1is
believed to extend to the Lake Simcoe area, making it the longest
body of glaciofluvial material in Canada (Veillette, 1986).



P,
i

- 64 -

This complex is now thought to be a marginal deglaciation feature,
and not an interlobate moraine between the Keewatin ice flow to the
northwest and the New Quebec ice sheet to the northeast. That most
eskers show the same general trend as the Harricana-Lake McConnell
Moraine suggests that a major correction in meltwater direction
occurred during deglaciation. Depending upon proximity to these
glaciofluvial features, Quarternary stratigraphy encountered during

overburden drilling can become quite complex.

Till deposits of the older advance (Lower Till) from the west—north-
west are well preserved in bedrock depressions beneath younger de-
posits (Upper Till) from the north-northeast. This is an important
exploration consideration in that bedrock depressions (i.e.
weathering "lows™) are often the locus of shearing, alteration and
mineralization. It is clear that in many areas the older tills have
been extensively modified or destroyed by the subsequent re-advance;
however, two complete glacial stratigraphic sections are often pre-
sent, consisting of upper sediments (including clays and sills) and
underlying clastic horizons. Generally, a well-developed till
veneer comprising both lodgement and overlying ablationary and melt-
out facies with areas of silty to. gravelly material is present, the

latter we feel representing re-worked tills rather than true glacio-

fluvial outwash.
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7.0 REVERSE CIRCULATION DRILLING OPERATIONS

The Achates reverse circulation drilling program consisted of seventy-

eight holes totalling 1640 ft (500 m) completed during late March and
early April of 1987.

By way of exploration philosophy, reverse circulation holes were spotted
both directly on and immediately down-ice (10-100 m) from HLEM and magne-
tic targets. Experience at the Golden Knight deposit and elsewhere in
the region has shown this method most effective in evaluating the gold
potential of such targets. The holes directly into the EM conductors
usually identify the cause of the conductivity, and provide bedrock
material for assay. The down—-ice holes provide a reading, via the over-
burden, on the overall conductor or sedimentary/tuffaceous stratigraphy
of which the specific EM conductor may be a relatively minor portion.
This, in turm, recognizes that the gold deposit may be within the overall
conductive enviromment but not part of the conductor per se, e.g. the

Golden Knight deposit area.

Bradley Brothers Limited, of Timmins, was the drill contractor, supplying
a Super—Acker dual-tube reverse circulation drill mounted on an FN 160
Nodwell tracked carrier. Also supplied were a smaller FN 60 Nodwell

tracked carrier for water haulage, and a D-5 support tractor for plowing

snow, clearing roads, etc.

The drill crew consisted of a drill operator or “"runner", a runner's

helper and a water hauler, as well as the tractor operator when needed.

The following MPH personnel were involved with the reverse circulation
drilling:

W.E. Brereton, P.Eng. Consultant

G.P. Sinclair, B.Sc. Project Geologist
P.A. Sobie, B.Sc. Project Geologist
M. Anderson Sampler
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MPH and Bradley personnel were housed at the Motel Le Routier in Chapais
during the program. Access to the property was gained by driving to Lac
de la Prequ'ile and crossing the lake by skidoo. Alternatively, a heli-

copter based in Chibougamau was used.

The overburden samples collected during drilling were sent to the labora-
tory of Overburden Drilling Management Ltd. for heavy mineral processing
in Ottawa. Standard visual monitoring was carried out during the tabling
pre-concentration process with any samples iﬁ which gold was observed
subjected to a careful panning operation in order to isolate and charac-
terize each individual grain. Three—-quarter splits were then sent to
Bondar-Clegg & Co. Ltd. for Au, As, Cu, Zn and Ag analyses, with the
remaining one—-quarter split retained for microscopic examination and as a

permanent record. Sample processing results can be found in Appendix A.

At Bondar-Clegg, any samples contalning significant visible gold grains
were analysed by the pulp and metallics method whereby the coarser frac—
tion of the sample (+150 mesh), which presumably contains the gold
grains, were analyzed separately from the fine fraction (-150 mesh) and

the results combined to give a final weighted average value.

Au was analyzed by fire assay preconcentration followed by aqua regia
dissolution and atomic absorption analysis. Cu, Zn and Ag were analyzed
by atomic absorption affer a hydrochloric acid-nitric acid digestion and
As was determined by a colorimetric determination following nitric acid-
perchloric acid digestion. Certificates of analyses are presented in

Appendix B.

Bedrock chip samples (+12 mesh) were sent to Bondar Clegg in Ottawa for
whole rock analysis and for analyses of Au, As, Cu, Zn and Ag contents.
A vial of +12 chips were also sent to MPH in Toronto for subsequent

binocular microscopic examination and classification.
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Average overburden depth encountered on the Achates property was 16.4
feet (5 m), with a maximum depth to bedrock of 59 ft in hole 87-65.
Fifteen tricone bits were used for an average of 96 ft (29.3 m), indicat-
ing difficult drilling conditions. Shallow holes in particular are hard.
on bits due to inconsistent pressure, as the entire Nodwell often vibra-

tes. Table 3 presents a more detailed breakdown of the drilling statis-

tics.

An average of 109.3 ft per 11 hour shift or 5 holes per day was achieved

reflective of the shallow overburden coverage in this region.
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Total Footage
for project

..68_
TABLE 3
Total Footage
Hole f# Bit # Footage  Comments per bit
FA-37-1  CB68724 27! -
FA-87-2 CB68724 38" -
FA-87-3 CB68724 36" damaged in bedrock 101"
FA-87-4  CB68726 17! -
FA-87-5 CB68726 53" damaged in bedrock 707
FA-87-6  J0O00651 29 damaged in bedrock 29!
FA-87-7  CB68725 17! - '
FA-87-8 CB68725 11! -
FA-87-9  CB68725 25" -
FA-87-10 CB68725 17! -
FA-87-11 CB68725 14! -
FA-87-12 (CB68725 41 -
FA-87-13 CB68725 20 -
FA-87-14 CB68725 32° -
FA-87-15 CB68725 23! -
FA-87-16 (CB68725 13 -
FA-87-17 CB68725 19! -
FA-87-18 CB68725 14! -
FA-87-19 CB68725 19 -
FA-87-20 CB68725 157 -
FA-87-21 CB68725 15! damaged in bedrock 258"
FA-87-22 K000767 17 -
FA-87-23 KXO000767 227 -
FA-87-24 XK000767 28! -
FA-87-25 KO000767 17° -
FA-87-26 K000767 13! lost (sub, 1 rod lost) 97!
FA-87-27 K000769 15° -
FA-87-28 K000769 5' -
FA-87-29 K000769 12! -
FA-87-30 KO000769 10! -
FA-87-31 KO000769 15° -
FA-87-32 K000769 15" -
FA-87-33 K000769 20! -
FA-87-34 K000769 10" -
FA-87-35 K000769 227 -
FA-87-36 K000769 24 -
FA-87-37 KO000769 27! -
FA-87-38 KX000769 9! -
FA-87-39 K000769 16" -
FA-87-40 K000769 20" damaged in overburden, 220!
hole redrilled
K000715 35! -

277

65"
101"
118"
171"
200"
217"
228"
253"
270°
284"
288"
308!
340!
363"
376"
395"
409
428"
443"
458"
475"
497"
525!
542°
555!
570!
575!
587"
597"
612"
627
647"
657"
679"
703"
7307
7397
755"
775"

810"
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TABLE 3 (cont'd)

Average footage/bit
Average depth to bedrock

Hole # Bit # Footage Comments
FA-87-41 K000715 14! -

FA-87-42 ©KX000715 31 damaged in
FA-87-43 K000768 15° -

FA-87-44 K000768 15! -

FA-87-45 K000768 14! -

FA-87-46 K000768 39 -

FA-87-47 X000768 14 damaged in
‘FA-87-48 1000573 21" -

FA-87-49 1000573 16’ -

FA-87-50 1000573 10 -

FA-87-51 1000573 10! -

FA-87-52 1000573 77 damaged in
FA-87-53 KO000717 33 -

FA-87-54 KO000717 36" -

FA-87-55 [KO000717 30 -

FA-87-56 XO000717 15" damaged in
FA-87-57 KO000716 22° -

FA-87-58 k000716 55! -

FA-87-59 k000716 27! -
FA-87-60 k000716 30" damaged in
FA-87-61 k000573 15! -

FA-87-62 k000573 11! damaged in
FA-87-63 k000718 25" -

FA-87-64 k000718 -25°7 damaged in
FA-87-65 k000719 63"’ -

FA-87-66 k000719 22! damaged in
FA-87-67 k000714 15 damaged in
FA-87-68 k000764 227 -

FA-87-69 k000764 40" -

FA-87-70 k000764 5! -

FA-87-71 k000764 5! -

FA-87-72 k000764 9! -

FA-87-73 k000764 35! -

FA-87-74 k000764 15" -

FA-87-75 KO000764 15" -

FA-87-76 K000764 11? -

FA-87-77 X000764 23" -

FA-87-78 K000764 20"

bedrock

bedrock

bedrock

bedrock

bedrock
bedrock
bedrock

bedrock
bedrock

damaged in bedrock

16.4"

Total Footage

per bit

Total Footage
for project

80!

97!

64"

114"

134!
26"
50"

85"
15!

824!
855"
370"
885!
899!
938"
952!
973"
989"
999'
1009
1016"
1049
1085'
1115!
1130
1152°
1207
1234°
1264"
1279
1290°
1315°
1340
1403!
1425"
1440
.1462°
1502"
1507
1512
1521"
1556
1571"
1586"
1597°
1620
1670
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8.0 REVERSE CIRCULATION RESULTS

Local Glacial Geology

Quarternary stratigraphy in the Chapais area, where well-developed,
generally consists of a lower till, lower sediments, upper till and
upper sediments, capped by lacustrine or fluvial sediments. Recent
organics'and muskeg vegetation cover much of the area. A third
clay-rich till (Cochrane Till) which represents the latest‘glacial

advance and is common in northwestern Quebec, is absent.

The lowermost till, derived froﬁ the northwest, is generally absent
due to the shallow overburden on the Achates property. Where pre-
sent, it generally has a sandy to clayey matrix with abundant pebble
to cobble-sized clasts. Clasts within this till are predominantly
subangular intermediate to mafic volcanics and metasediments,
indicating that they have been scoured from relatively proximal
bedrock. This till is best preserved in bedrock depressions where
it has been sheltered from later, overriding glacial advances, and
as such it is evident in holes 87-05 and 87-42, but absent else-
where. 1Its general absence attests to the'scouring/reworking effect
of the subsequent re-advance of the ice sheet. This till, and es-
pecially its lodgement till facies, represents an excellent sampling

medium for an exploration program.

Lower sediments generally consist of gritty, hard-packed clays,
silty sands and sandy gravels and lie directly on top of lower
tills. 1Isolated lenses of boulders and cobbles, again of predomin-
antly proximal lithologies, possibly representing lag deposits (i.e.
fluvial stream channels), are common within this unit. These lower

sediments are also best preserved in bedrock depressions.
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The upper till (Chibougamau Till) unit, which is now known to have
been deposited from ice which advanced towards azimuth 212° in this
area, is variably present on the Achates property ranging in thick-
ness from 1 to 5 m. Where present, the compact silt to fine sand
matrix varies between olive-brown (unoxidized) to orange-brown
(oxidized), or grey, representing carbonate presence. Angular to
sub-angular clasts are common where the matrix is well developed,
and generally consist of proximal lithologies. In general, the
upper till in the hole 87-02, 87-10, 87-15 to 87-21, 87-24, 87-31,
87-33, 87-44, 87-54, 87-55, 87-58 to 87-61, 87-69 areas is fairly
well developed, and as such, represents a reasonably good sampling
medium. In other areas its till nature is blurred by extensive re-
working and/or oxidation such that the majority of the fines have
been removed, the matrix is sandy and clasts much more rounded and
heterogeneous in composition. Volcanic clasts comprise the major
portion of this ti1ll with minor amounts of sediments, granitics,
chemical sediments and carbonate. Portions of this till sequence
often contain cobble horizons representing fluvial lag deposits, and
much of the material appears ablatiomary. These types of tills

represent less than ideal sampling media.

The upper sediments typically consist of a fine sand sequence with
variable clay and silt horizons, ranging up to 40-50 ft in thick-
ness. This unit is particularly well-developed in the northwestern
portion of the property (i.e. hole 87-65 area). Although of little
use as a sampling medium, this lacustrine sequence does provide a
cap which allows for good return of sample material during the

drilling operation.

Primary fluvial material such as clean, sorted sands and gravels
were encountered overlying, or to the exclusion of tills in several
holes located adjacent to bodies of water. Most noteably, the area
east of Lac a 1l'eau Jaune, the hole 87-67 area and the hole 87-06

area appear to contain fluvial deposits.
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Recent organics, predominantly muskeg and humus, blanket much of the
property area and range up to 11 ft in thickness in low swampy

areas.

Visual Gold Grain Count

A total of 19 gold grains was observed in tabling and panning opera-
tions by 0.D.M., of which 2 were classified as "irregular” and 17 as
“"abraded”. Of these, single grains were found in the overburden
from holes 87-02, 13, 15, 45, 48, 53, 54, 55, 61, 63 and 68. Two
grains (both irregular) were within the overburden of 87-16, and
three abraded grains were found in holes 87-65 and 87-58.

In addition, significant pyrite (i.e greater than 20%) was found
within the HMC's of holes 87-13, 14, 18, 21, 22, 33, 46, 47 and 69.

Table 4 summarizes gold grain counts within the context of the host

glacial sediments.

It should be noted that in other areas of the Abitibi, most noteably
Casa Berardi, an elevated background resulting from regional gold
mineralization has prompted researchers to consider as many as 10
gold grains as explorationally insignificant. However, we have
found overburden gold grain background in the region south of
Chapais to be extremely low, with samples containing multiple gold
grains rare. As such, all gold graln occurrences probably merit

some consideration.

Analytical Results - Overburden

8.3.1 General
Equivalent values have been calculated from all HMC assays
and have served to better delineate background, elevated
(possibly anomalous) and significant (probably anomalous)

values. ' Table 5 summarizes these data, which are compiled



DRILL HOLE SUMMARY

TABLE 4

Upper Upper Lover | |
Lithology | Fluvial Sediments | Glaclofluvial Sediments | (Chibougamau) T111l| Glaciofluvial Sediments | Lower Til1 Bedrock
87-01 (no significant - - not present not present | int. vol.
grains or assays)
87-02 not sampled 1 abr. Au 516 ppm Cu not present not present | int.-mafie
2080 ppm Zn vol.
87-03 not present - - not present not present | int.-mafic
vol.
87-04 - - - not present not present | int.-mafic
vol.
87-05 not present - 3 abr. Au - 3605 ppm Zn | int.-mafic
600 ppb Au vol.
87-06 - - - not present not present | mafic vol.
87-07 not present - - not present not present | int.-mafic
schist
87-08 not sampled not present riot present not present not present | int.-mafie
N : - vol.
87-09 ] not present .- - not present not present int.-mafic
| | | | wol./1.F.
87-10 | not present | not present - not present | not present| int.-mafic |
} | | | wvol./1.F. |
| 87-11 | not present | not present | - | not present | not present| int.-mafte |
| | ! | | ] { vol. |
| 871-12 | not present ] not present | 580 ppb Au | not present | not present | int.-maftc |
| | { | | | |  wvol.fruff |
| 87-13 | not present | not present | 1 abr. Au | not present | not present | int.-mafic |
| | | | 40% py | ] 1 vol. |
| 87-14 | not present | not sampled ] up to 60% py | not present | not present | felste-int. |
| ] | ] ] | |___schist |
| 87-15 | not present | not present ] 1 abr. Au | not present | not present | int.-mafic |
| ] ] ] | ' =~ | | _schist/tuff |
87-16 | not present not present i 2 {rr. Au i not present | not present | felste-int. |
I | | ] |___schtst |
| 87-17 | not present | . not present ] - | not present | fot present | meta~sedi. |
| | - | | : 1 | 122 pom s |
| ] ] ] 1 |65 ppb Au_|
87-18 | not preseat ] not present | 50% py ] not present | not present | tnt.-mafic |
{ | | | ] vol. |
| 87-19 | not present not present | - | not present | not present| felsie-ine. |
L l . | | I ] vol. |




| I | Upper 1 Upper | Lower I I |
| Lithology | Fluvial Sediments} Glaciofluvisl Sediments | (Chibougamau) Till] Glactfofluvial Sediments | Lower Till | Bedrock |
| 87-20 | not present | not present | - | not present | not present| felsie-tac. |
| { { | vol./tuff
87-21 not present not present | 702 py not present not present int.
vol./euff
87-22 not present not present 40% py not present not pregent int .~mafic
vol.
87-23 not present not present - not present not present | int.-mafic
vol.
87-24 not present not present - not present not pregent | int.-mafic
vol./tuff
87-25 - not present not present not preseat not present | mafic-vol.
87-26 - - - not present not present | Int.-mafic
vol.
87-27 not present- not present - not present not present | int.-mafic
vol.
87-28 - not present not present not present not present | int.-mafic
) vol.
87-29 - not present not present not present not present [ mafic vol.
87-30 - not present not present not present not present | meta-vol.
]
87-31 [ not present - | - not present not presentl int.-mafic
] | 1 vol.
87-32 not present not present - not present not present {nt.~maflc
vol.
87-13 not present not present 0% py not present not present { Int.—mafic
vol.
87-34 - not present not present not present not present | int.-mafic -
vol,/schist
87-35 - not present not present; not present not present l mafic
' 1 | _vol./schist
87-36 | - - | - not present | not present| mafic vot. |
[ | | | 1 | | I
| 87-37 | - | - l not present l not present [ not present I felsfe vol.l
| ] | 1 | | i |
] 87-38 | - | not present | not present | not present | not present | mafic vol,
L ] | 1 { i | |
| 87-39 | - | not present | not present | not present | oot present| tat.-mafic |
| | | | | | | _vol./tuff |
| 87-40 | not pregent i - | - i not present | not present| finc. vel. |
L 1 1 | ] ] } i




I

vol.

| | | Upper | Upper | Lower ]
| Lithology | Fluvial Sediments | Glaclofluvial Sediments l (Chibougamau) Till " Glaciofluvial Sediments | Lower Till Bedrock
| 87-s1 | - | not preseat ] not present not present | not present | mafic vol.
! { | ! l !
| 8742 I not present I - ‘ - I - | - | mafic
| | | ] | | | vol./inte. |
{ 87-43 | not present | not present | - | not prasent | not present | felstic—int. |
| ] | ] | | | vol. ]
| 87-44 | not present ] not present | - | not present | not present] mafic wvol. |
| ] | ] l ] J ]
| 87-45 [ 1 abr. Au | not present | not present | not present | not present| mafie .|
i | | | | | | wol./tuff |
| 87-46 | not present | - | 70% py | not present | not present | int.-mafic |
| ] | | 3600 ppm Cu ] | |  wvol. ]
| 87-47 | mot present ] - | 50% py | not present | not present| int.-mafic |
| ] ] = | 2590 ppm Cu | ] i vol. B
| B7-48 l not present i - [ 1 abr. Au l not present I not presentl int.~mafic I
I I l ! 590 ppb Au l not preasent I not present l meta-sed .
| } | | 348 pob As ] | | vol. |
| 87-49 | - | - | - | not present | not present | felsic-int. |
! | | | | l | schtst |
| 87-50 | - | not present i not present | not present | aot present| int.-mafie |
| I ! ! vol.
87-51 - not present not present not present not present | mafic-schisy
87-52 - not present not present not present not present | int.-mafic
vol.
87-53 1 abr. Au - 2048 ppm Cu not present not present | int.-mafic
intrusive
87-54 [ - - 1 abr. Au not present not present | felsic-int.
l vol./sed.
87-55 I not present not present 1 abr. Au not present not present | felsic-int.
| | vol./sed.
B87~56 not present - - not present not present | meta-sed.
87~57 - - - not present not present | int.-mafic
intrusive
87-58 - l 1 abr. Au 2 abr. Au not present not present { int.-mafic
vol.
87-39 - - - not present not present | meta-sed.
| 87-60 | not present ] - i - | not present | not present| int.-mafic |




| Upper | Upper ] Lower ] |
Litholopy l Fluvial Sediaents | Glaclofluvial Szdiments | (Chibougamau) Till ] Glaciofluvial Sediments | Lower Till [ Bedrock
87-61 I not present l not present 1 abr. Au not present not present mafic
] | 440 ppm As vol./sed.
87-62 ] not present not presenc - not present not present, mafic vol.
{
87-61 not present 1 abr. Au - not pregent not present { mafic intr.
87-64 not preseat - - not present not present | int.-mafic
vol.
87-65 | not present - - not present not presentl int. {intr.
| I
87-66 not present - - not present not present | mafic vol.
87-67 - - not present not present not present | mafic vol,
87-68 - 1 abr. Au R not present not present | mafic vol.
620 ppb Au ’
87-69 - - 70% py not present not present | gf schist/
sed.
87-70 not present not present not presgent not present not ptesentl felsic-int.
| vol./schist
87~71 I not present not present | not present not present I not present int.-mafic
] l | vol.
87-72 - not present not present not present not presentl int.-mafic
vol./ruff
87-13 - - - not pregent not present | mafic {ntr.
| 87-74 } - | - | - not present not present | felsic-int.
I 1 I L ] I | sehise
| 871-75 I not present | - ] - I not present l not present | felsic-gf
| | | | | | | schise |
| 87-76 | not present | not present | - ] not present | not present| felsic-gf |
1 1 1 [ | | |__schist |
| 87-717 | - | not present ] not present | not present | not present| felsic—gf |
| [ | | | ] |__schist |
| 87-78 | - | not present | not present | not present | not present | felsic-int. |
L L | | | I | vor. |
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and more comprehensively,presented on Map 3 and in Appendix

E.
As a general statement, this calculation has served to iden-
tify more samples as elevated or significant, than were ini-

tially obvious from raw assay data (Figures l0a-e).

Gold

HMC equivalent gold values show a polymodal distribution
which allowé delineation of values into background (0-500
ppt), elevated (500~-1100 ppt) and statistically significant
(greater than 1100 ppt) populations (Figure 10a). The dearth
of gold grains on the property, and within this area in gen-
eral lessens the likelihood of the "nugget effect™, and as
such the calculated equivalent values are regarded as being

more truly reflective of the initial overburden gold content.

Elevated equivalent gold wvalues were found in the overburden
of holes 87-06, 11, 12, 14, 15, 19, 24, 26, 27, 28, 29, 30,
33,35, 36, 37, 42, 45, 46, 50, 54, 63 and 72. Significant
or poﬁentially anomalous values include those from the over—
burden of holes 87-02, 05, 18, 23, 48, 53, 58, 59, 68, 69 and
78. The highest equivalent value, 3304 ppt, was from the
basal sample of hole 87-48.

Arsenic

Arsenic equivalent values are well defined in terms of back-
ground (0~-650 ppdb), elevated (650-1100 ppb) and probably
anomalous (greater than 1100 ppb) populations (Figure 10b).
Few anomalous values are present although elevated wvalues
were found in the overburden of holes 87-14, 19, 23, 48 and
53. Significant values include those from the overburden of
holes 87-33, 48, 61 and 69, with the highest value, 4156.78
ppb, found in the basal sample of hole 87-69.
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TABLE 5

HMC Statistical Summary

-

Background Elevated

No. Significant
Element Samples Ave. Std. Dev. Min. Maximum Population Population Population
Au (ppb) 163 97.52 122.90 2.50 620.00 0-500 500+ -
eAu (ppt) 163 412 .40 514.98 11.93 3,304.00 0-500 500-1,100 1,100+
As (ppm) 163 52.77 118.93 2.00 1,080.00 0-300 300+ -
eAs (ppb) 163 257.26 484.94 2.21  4,156.78 0-650 650-1,100 1,100+
Cu (ppm) 163 305.65 499 .49 27.00 3,600.00 0-1500 1,500+
eCu (ppb) 163 1,545.04 2,472.72 24.86 17,333.33 0-2300 2,300-3,500 3,500+
Zn (ppm) 163 107 .57 324.79 16.00 3,605.00 0-300 300+ -
eZn (ppb) 163 546.85 1,395.25 13.26 13,854.51 0-1000 1,000-1,700 1,700+
Ag (ppm) 163 0.31 0.35 0.05 2.20 0-2 2+ -
eAg (ppb) 163 1.60 1.62 0.09 7.28 0-2 2-5 5+

e = equivalent value
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Copper
HMC equivalent values show an extremely "noisy” polymodal

distribution (Figure 10c) which is in all likelihood a func-
tion of the copper eﬁdowment of this camp, as well as the
varied bedrock lithologies present on the property. Back-
ground copper equivalents are regarded as being in the 0-2300
ppb range, elevated as 2300-3500 ppb, and significant values
as being greater than 3500 ppb.

Elevated equivalent values were found within the overburden
of holes 87-07, 14, 15, 18, 19, 26, 27, 42, 45, 46, 48, 52,
53 and 58. Significant or probably anomalous values were

found in holes 87-13, 14, 33, 46, 47, 53, 57, 67, 69 and 77,

"with the maximum value, 17,333.33 ppb. found in the basal

sample of hole 87-46.

Zine .

HMC equivalent values are well-delineated in terms of back-~
ground (0-1000 ppb), elevated (1,000-1,700 ppb) and signi-
ficang (greater than 1700 ppb) populations (Figure 10d).
Elevated values were found within the overburden of holes
87-01, 06, 14, 19, 31, 42, 48, 52 and 69. Significant values
include those from the overburden of holes 87-02, 05, 13, 14,
48 and 58, with the highest value, 13854.51 ppb, from the
lower till of hole 87-05.

Silver

HMC equivalent values are uniformly low (Figufe.lOe), how-
ever, samples with significant values of greater than 5 ppb
include those from the overburden of holes 87-10, 27, 45, 46,
47, 48, 61, 68 and 77.
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-200 Mesh Equivalent Values

In general these are uniformly low, such that any elevated
values are regarded as being anomalous. Elevated Au values
were only found within hole 87-69. The arsenic equivalent
value from the basal sample of hole 87-48 is moderately ele-—
vated, and that from hole 87-69 significantly so. Anomalous
copper values were found in hole 87-10, 13, 14, 33, 40, 46
and 69. Elevated zinc values were found within the overbur-
den of holes 87-053, 14 and 69. Nickel values were elevated
in holes 87-02, 13, 33, 47, 48 and 69. The highest -200 mesh
equivalent values for all elements were found within the

basal sample of hole 87-69 in support of high equivalent HMC

values.

8.4 Analytical Results ~ Bedrock

8.4.1 Whole Rock Analyses

All bedrock samples on the Achates property were submitted to
Bondar-Clegg in Ottawa for whole rock analysis consisting of
the major and minor rock-forming oxides (Si03, Al303,
FeOr, Ca0, Mg0, Nap0, Ky0, TiOp, MnO, P05, ' LOI)
plus Zr.

The Achates property lithologies were found to include meta-

volcanic, metasedimentary and intrusive types, with ‘composi-

" tions varying from mafic to felsic (Map 2). Chemical classi-

fications (Jensen Classification; Jensen, 1976; Grunsky,
1981l) included both tholeiitic and calc—alkaline mafic rocks,
and predominantly calc—alkaline intermediate to felsic rocks
(Figure 11). Lithological determinations were performed
using a binocular microscope, the logs of which are presented
in Appendix D. Augmenting these examinations, the Floyd and

Winchester §i0,:Ti03/Zr Plot of 1977 is presented in
Figure 12.
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All samples were crushed with a split portion pulverized to
-200 mesh. The oxide analyses were performed by DC Plasma
Emission Spectroscopy after a lithium metaborate fusion.
Zirconium analyses was performed by the X-Ray Florescence
(XRF) method following crushing and pulverizing.

Trace Metal Analyses

Bedrock chip samples from all holes were sent to Bondar-Clegg
in Ottawa for standard base and precious metal analyses (Au,
As, Cu, Zn, Ag), the certificatges of analysis for which are
presented in Appendix B. Assay methods included fire assay/
atomic absorption for Au, nitric-aqua regia digestion/atomic
absorption for Cu, Zn and Ag, and colour matrix determination
following nitrilc acid-perchloric acid digestion for arsenic.

The majority of values are within background ranges; howgver,
several samples did yield modestly anomalous assays. These
include: gold assays of 65 ppb and 45 ppb from hole 87-17
and 87-21, respectively; an arsenic assay of 122 ppm from
hole 87-17; copper assays of 287 and 237 ppm from holes 87-59
and 87-25, respectively; and zinc assays of 405, 192 and 191
ppm from holes 87-59, 61 and 25, respectively.

Volcanogenic Evaluation

The volcanogenic evaluation of Achates bedrock samples has
delineated a number of samples which exhibit features consi-
dered to be possibly indicative of base-precious metal miner-
alization. These, when considered along with alteration/
mineralization features noted during drill and binocular
microscopic logging, may be significant in a variety of
exploration contexts. Table 6 summarizes and eleborates upon
the computer printouts presented in Appendix F. Anomalous
characteristics or discriminatory function scores are under-
lined. Often it is a combination of several subtle features
which result in altered samples.



RCKPLY

MPH CONSULTING

FeQ + F8203 + TIDZ

Sanple l[dantifrars

1

Crct II%
@

D ODDEDDDO )
DWOI
) [N

it
i
N

?m
Y
!

MgQ

Figure 11: Jensen Cation Plot

i



RCKPLT

MPH CONSULTING

FeO + Fey03 + T10s

Figure 11:

MgO

Jensen Cation Plot

Saaple ldenttfiers

[N

NN
Vb RO




RZ4APLTY

MPH CONSULTING

FeO + FepDg + T10,

Figure 11:

Jensen Cation Plot

MgO

b

Sanple Idantifiers

Sasmoron-oB8RRRERS

B
§s§§§‘5? 2

“8:35::

F Al




RTHPL ™

MPH CONSULTING

FeO + Fe203 + TlOz

Sneple ldentifiers

R e

Y
RN

+
e

SHenonoa838088

ANTNTNT

LI I LS A B )
DDDDDDDDRDDD: P}
i
wJsda)
N

[+>]
-
RN K]
N
N1 R
W
[N RENE

Al,0- " MgD

Figure 11: Jensen Cation Plot



SiO2 Wi

59
58 -
mf T
56 ogﬁm nnm D“mo
55 - Dé:: mn T n‘;ﬂ;‘ CF CE AChates
54 - :,gsu a
o 27 ppaFe Figure 12 - Floyd and Winchester Plot
52J 3o« At 57'_79‘2 oSz 80
P sen C‘:? Pt {
51 < bl
5‘.'):l ta - nﬂgig !
3 -E 245 ox ; s ' Rhyolits 037 /
a- - .
: !
::: : v 070 043
s . : Rhyodacite ) D49
. 70 - %g Hﬁ%s Commendite +
tog Ze/Tec2 020 Pantelierite
055
078 a4
65 -
% Dacite Teachyte
}: 60 ~ . Andasite
ol :
0 i
th] !
55 —!
i
50
4
: Sub ~Alkoll Basall 2?:::3;;“"- +
Y Nephelinite
45 = ‘
40 T !
001 oo ou ‘ 10

log Ze/TIO2

v



Sample No. Classiffcation
87-01 C-A dacite
87-03 Th Andesite
87-06 Th Basalt
87-07 Th Andesite
87-09 Th Andesite
87-10 C~A Andesite
87-11 C-A Dac—Rhyodacite
87-16 C-A Dac-Rhyodacite
87-17 Metasediment
87-19 C-A Dac-Rhyodacite
87-21 Metasediment
87-28 C-A Andesite
87-29 Th Basalt
87-36 C-A Basalt
87-37 C~A Rhyolite
87~43 C-A Rhyolite
87-44 C-A Basalt
8745 C-A Basalt
B7-47 Th Andesite
87-48 Th Andesite
87-51 Th Basalt
87-52 C-A Andesite
87-53 Th Basalt/Intrusive
87-54 Th Dac-Rhyodacite
87-55 C-A Dac-Rhyodacite
87-57 Th Basalt
87-59 Th Andesite
87-61 Th Basalt
87-63 Th Basalt
87-67 Th Basalt
87-69 C-A Andesite
87-70. C-A Dac-Rhyodacite
87-71 C-A Andesite
387-73 Th Basalt
87~74 Th Dac-Rhyodacite
87-75 C-A Dac Rhyodacite
87-717 Th Basalt
87-78 C~A Dac-Rhyodacite

C-A - Cale-Alkaline; Th - Tholeiitfc;

LO1/ca0

0.18
0.13
0.07
0.34
0.05
0.02
0.12
0.18
25,54
0.29
0.32
0.11
0.40

0.31
0.32

0.32
0.26
0.39
0.10
0.38

0.45
0.07
0.25
0.33
Q.35
0.07
0.23
- 0.35
0.08
0.08
0.37

0.31
0.36
0.36
0.29
0.39

0.25

TAAS - Total Alkali Alteration Score; DF - Discriminant Function;

TAAS

25.24
39.23
39.90
42.24
40.03
24 .82
28.59
27.78
5%.05
30.68
28.00
31.70
28.84

28.98
3.92

16.569
25.85
27.69
41.55
47.86

54.01
21.69
44 .65
30.82
18.49
29.10
25.16
41.75
30.97
22.02
354.97

24.38

26.58
32.39
21.37
16.37
48.07

26.47

TABLE 6

DFL  DpF2  DF3  DE4  DFS
-1.55 -B.83 -8.83 -4.27 -1.99
-0.09 -4.52 -5.04 -0.88  3.26
-0.47 -3.13 -3.55 -0.54  3.58
-0.11 ~-7.87 -8.53 ~6.14 -3.90
-0.30 -4.60 -4.86 -1.30  4.76
-1.23  -4.94 -5.60 -1.50  1.58
-0.50 -9.25 -9.35 -2.63 ~1.40
-0.84 -8.77 -8.72 -1.94 -1.41
-16.16 44.32 49.38  49.28 -36.87
-0.71 -9.22 -9.12 -1.99 -0.32
-4.54 13.87 13.80 18.32  4.95
-0.51 -5.39 -5.98 -2.95  2.08
-2.05 -12.42 -12.79 -12.27 -9.36
-1.22 -7.22 -7.71 -5.50 -3.47
-2,80 -10.05 . -9.37 -1.37 -1.91
-1.09 -10.67 -10.70 -3.46 -2.88
-2.36 -5.73 -5.58 -4.84 -3.49
~2.45 -10.11 -10.09 =-11.62 -12.50
0.24 -5.28 -5.69 -1.15  3.68
0.49 -6.24 -6.61 -2.56 0.75
0.71 -2.50 -2.81 0.50 1.6l
-1.24 -7.76 -8.61 -5.49 -1.34
0.41 -5.,06 ~-5.70 ~-2.68  1.75
-1.88 -2.26 -2.61 ~0.01 -2.28
-2.09 -9.46 -9.32 -5.23 -4.30
-1.87 0.42 0.60 5.32  3.70
~2.91  2.99 3.02  0.64 -2.80
-0.29 -2.23 -2.71 -1.96 -2.59
-0.97 ~2.97 -3.28 0.16  2.16
~2.13  -2.29 -1.31 1.62  3.84
-0.18 -5.98 -6.56 ~-3.36 -2.82
-1.18 -9.98 -9.65 ~-1.61 ~-1.59
-1.28 -8.57 -8.82 -6.28 -5.21
-1.03 -7.57 -8.07 ~5.93 -3.68
-0.67 -9.26 -9.66 -3.89 -2.16
-1.50 -10.13 -10.85 -~7.03 -4.42
-0.59 -2.86 =-3.25 -0.58 2.62
-1.10 -7.49 -7.28  0.29  1.79

PL

Au/As  Residuals/Alteration
5/5 Carbhonatization
5/3 Fe,Mg-enriched, Na-depleted
3/t Fe,Mg-enriched, Na—depleted
5/15 Na-depleted; schistose
5/2 Fa,Mg-enriched
5/2 Na depleted
5/3 Na/Ca/Ky0-depleted
5/2 Na/Ca/Ky0-depleted
65/122 Massive sulphides; Fe, Au, As, Si-enriched
572 Pervasive carbonatization
45/42  Fe,Si~enriched; Na,Ca,Mg-depleted; massive py
5/2 Pervasive carbonatization
5/21 Silica-enriched; Fe, Mg-depleted; pervasive
carbonatization
5/2 Na, Mg~depleted
577 Alkali-depleted; massive gf-py; pervasive
carbonatization
5/2 Alkali, Mg-depleted; porphyroblastic
5/10 Mg-depleted
5/62  Fe,Mg-depleted; pervasive carbonatization
5/2 Fe,Ng~enriched; Na-depleted
10/56 Fe,Mg-enriched; alkali depleted; pervasive
carbonatization .
5/14 Fe,Mg-enriched; alkali, Ca-depleted; schistose
5/4 Na-depleted; extensive silicification
10/2 Mg-enriched; alkall depleted; carbonatization
20/25  Fe-enriched; massive py
5/2 Alkali-enriched; massive gf
5/2 Fe,Zn-enriched; alkali-depleted
15/7 Fe,Mg, Zn-enriched; alkali-depleted; sheared?
5/12  Na,Mg-depleted; schistose?
53/2 Fe,Mg-enriched
5/2 Fe—enriched; Mg-depleted
15/12 Fe-enriched; Na-depleted; graphitic, carbon-
atization
5/3 Ca-depleted; pervaslive carbonatization;
schistose
3/2 Fe,Mg-depleted; minor carbonatization
5/34  Fe,Mg-depleted
20/2 Alkali-depleted; py-gf schist
5/2 Alkali-depleted; ser—gf schist
53/2 Fe,Mg-enriched, alkalil depleted; qtz-ser-py
schist; carbonatization
3/2 Fe,Mg-enriched; alkali-dspletad

2T - Peraluminosity Index
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9.0 DISCUSSION OF RESULTS

The generally shallow and often ablationary nature of the till on the
Achates property, and the variable oxidation of this material in many
cases, has, we feel, resulted in a less than ideal sampling medium in
some areas. The dearth of precious and base metal grains within heavy
mineral concentrates may be in part reflective of these conditions. A
further corollory of this is that very subtle anomalous features may be
significant. It was in recognition of these oxidation processes that the
-200 mesh geochemical work was carried out. These analyses have assisted

in our interpretation in several areas.

The lithogeochemical work on bedrock chips has added greatly to the
geological "picture” on the Achates property, and in conjunction with
till geochemical and geophysical data, indicates a number of environments
on the Achates property which may be permissive for base + precious metal

mineralization. In particular, favourable environments include:

(i) Conductive Zones 16-17-18-19-21

This horizon of volcaniclastic/tuffaceous/metasedimentary rocks
caps the "cycle I" tholeiitic sequence and is overlain by cale-
alkaline mafic volcanics. At its eastern extent, the Hole 15-21
Area appears to consist of a schistose felsic volcaniclastic/
tuffaceous horizon with an overlying turbiditic unit. The area
is bracketed by ENE-trending fault f3 to the west and the
f1-fo shear to the east where the horizon is truncated.
Hole 87-17 penetrated massive pyrite bedrock which assayed 65
ppb Au/122 ppm As. The bedrock of hole 87-21 assayed 45 ppb
Au/42 ppm As. Holes 87-16, 87-19 and 87-21 in footwall, or
underlying rocks, show statistically significant alterations
including alkali-depletion (87-16, 87-21), Fe, Si-enrichment
(87-21 and 87-17), sericitization (87-16) and carbonatization
(87-16, 87-18, 87-19). Two irregular gold grains were found in
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the poorly-developed shallow till of hole 87-16. Hole 87-18,
located approximately 100 m down—-ice, contains the statistically
significant gold equivalent value of 1960 ppt. 1In addition,
elevated equivalent element values include Cu in hole 87-18, all
of Au, As, Cu, Zn and Ag in hole 87-19 and Ag in hole 87-20 and
87-21. Up~-ice holes are barremn in both gold grains and in

significant analytical values.

Felsic sericitic and carbonatized rocks and possible iron-rich
chemical sediments were penetrated further to the northwest
along this horizon, within the broad zome designated as Magnetic
Domain Ip and Conductive Zones 16, 17, 18 and 19. The bedrock
of holes 87-10 and 87-11, in the vicinity of the magnetic litho-
logy, were both Na-depleted. Significant equivalent element
values include Cu in holes 87-10 and 87-13 and Zn in 87-13. One
abraded gold grain and 40% py were also found in the basal over-
burden of hole 87-13.

Intermediate between these two areas, hole 87-14 was spotted
down—ice of the horizon and several sub-parallel magnetic fea-

tures, where a small fault cuts the stratigraphy.

A schistose, sericitic dacitic bedrock was penetrated, and the
overburden contained 607 pyrite in the basal samples while
equivalent values are significant in Cu and elevated in Au, As,
Zn and Ag. This area would also appear to hold promise, possi-
bly more so than Magnetic Domain Ip, however the proximity of

the Obatogamau River may preclude summer follow-up.

Conductive Zones 11-12

This horizon> appears to consist of dacitic tuffaceous and
metasedimentary rocks, overlying the "cyecle II" calc—alkaline
sequence, and is indicated to be only variably present. It 1is

certainly in evidence between faults fg and f3 where the
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Hole 53-55 and Hole 22-33 Areas, along this horizon between

faults Fg and F3, in particular, appear promising. One gold
grain was found in each of holes 87-53, 87-54 and 87-55 in the
vicinity of fault f6; which appears to be a major structural
feature. Hole 87-53, spotted down-ice from the counductive =zone
contained significant equivalent Au and Cu values, and elevated
As and Ag equivalent values. Massive pyrite and massive gra-
phite were penetrated by holes 87-54 and 87-55, while footwall
sample 87-53 is enriched in Mg and alkali-depleted, suggesting a
classical volcanogenic alteration zone. In the fault fj area,
elevated Au~Cu equivalent values were found in holes 87-26 and
27, while holes 28, 29 and 30 contained elevated eAu values. To
the southeast, hole 87-23 contains significant eAu and elevated
eAs, and hole 87-33 is probably anomalous in Cu and As, and ele-
vated in Au, while hole 87-24 contains elevated eAu. Hole 87-33
also contained 707 pyrite in the basal overburden sample, and
many of the holes élong this horizon are elevated or probably

anomalous in Ag.

It is possible that this favourable stratigraphy extends further
to the northwest along Conductive Zone 12a-b, however, the coin-
cidencé'bf linear magnetic features suggests an iroun-rich facies
or lithology not seen southeast of fault fg. This area is
felt to have 1less potential for mineralization, as overburden
thickness increases dramatically and holes located down—-ice do
not indicate that a dispersal train is present. Only one abrad-
ed gold grain was seen, that in the upper sediments of hole
87-02. The till of thils hole did contain significant Zn equiva-
lent wvalues. A significant gold equivalent value is found
within the same sample which contained the gold grain.

Conductive Zones 5-6—7

This horizon, which transects the entire main property from the
northwest boundary to Lac a 1'Eau Jaune, appears to represent an
intermediate to felsic metavolcanic/tuffaceous/sedimentary unit

capping a thick tholeiitic flow/sill stratigraphy. Overlying

rocks consist of calc-alkaline basalts and synvolcanic sills,



- 94 -

extending to the northern property boundary. Underlying rocks
as seen in holes 87-46, 87-47, 87-56 and 87-61 show Na-deple-
tion, while Fe an& Mg-enrichment is noted in holes 87-47, 87-48
and 87-59. The Hole 36-40 Area, which extends to the Hansen
Showing would seem promising on the basis of the bedrock of hole

87-37, an alkali-depleted, carbonatized rhyolite with a massive
pyrite—-graphite seams and quartz-carbonate veining. Elevated
eAu values were contained in holes 87-36 and 87-37, and anoma-
lous -200 mesh equivalent Cu values were unoted in the overburden

of hole 87-40. The Hole 46—-47 Area is encouraging on the basis

of 50-70% pyrite within the HMC's and anomalous Cu and Ag equi-
valent values for both holes. Hole 87-46 is anomalous in -200
mesh equivalent Cu and elevated in eAu, while 87-47 1s anomalous
in -200 mesh equivalent Ni. Both of these holes are down-ice
from the conductor, which is indicated to be cut by a fault in
this area. Stratigraphy and alteration characteristics are

similar to those for Estrades—type volcanogenic mineralization.

It is more difficult to delineate spécific areas, due to the
wide hole spacing northwest. of the Obatogamau River along this

horizon, but certainly the Hole 48-49 Area in the vicinity of

fault fg; and the Hole 59-60 Area in the vicinity of fault

f11 appear promising. The overburden of hole 87-48 contain-
ed one abraded gold grain and probably anomalous equivalent Au,
As, Zn and Ag, as well as elevated Cu values. The bedrock here
is a carbonatized Intermediate volcanic, while up—ice hole 87-49
penetrated a schistose felsic rock within the vicinity of the
conductive environment and was barren of gold grains and elevat—
ed assays. Hole 87-59 contains significant equivalent Au
‘values. In addition, the overburden from hole 87-58 contains 3
abraded gold grains, significant Zn, and elevated Au, Cu and Ag
equivalent values. Hole 87-61 contains one gold grain and
significant equivalent Zan and Ag values within shallow, poorly-
developed till.
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Magnetic Domain Ip/Conductive Zone 8a-h

This horizon would appear to represent major synvolcanic sills

and/or iron-rich sediments within the tholeiitic sequence

("cyele III"), and is cut by a number of NE-trending faults as

well as major faults fg and £3;. One abraded gold grain
and elevated Au, Cu and Zn equivalent values were found in the
poorly-developed shallow overburden of proximal hole 87-45.
Hole 87-05, which is located down-ice, contains 3 abraded gold
grains in upper. sediments, as well as elevated Ag and signifi-
cant Au and Zn (also -200 mesh Zn and Ni) equivalent values
within a well-developed basal till facies. Bedrocks were gener-
ally of tuffaceous mafic rock exhibiting extensive alteration in

the form of carbonatization, silicification, alkali-depletion,

" Ca—~depletion and Fe, Mg—enrichment. The limited geologic know-

ledge here hints at potential for Gwillim-type mineralization.

East of Lac a 1'Eau Jaune

While appearing to host more intrusive type 1lithologies, a
favourable lithostratigraphic horizon in the Hole 69-71-72 Area

(Condugtive Zones 3la-d and 34a-d) is indicated to be present-
These hgies penetrated a schistose graphitic andesitic tuff/
metasediment bedrock, with significant Na-depletion noted in
hole 87-69 and Fe-Mg depletion in hole 87-71. The well-develop-
ed basal overburden of hole 87-69 contains significant equival-
ent Au, As, Cu and Zn values, aé well as the highest -200 mesh
equivalent values noted for all of Au, As, Cu, Zn and Ni. Up-
ice holes B87-68 and 87-72, while containing elevated gold
equivalent values, do not show the impressive polymetallic en—
richment of 87-69.

Also of iInterest within this area of the property is Magnetic
Domain IIg/Conductive Zome 27b in the Hole 75-76 Area, indica-

ted to be a graphitic quartz-sericite schist horizon. The

magnetic response suggests that mafic sills are prominent along
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this horizom also, and both this zone and that in the Hole

69-71-72 Area are offset by WNNW-trending fault fy7- Hole

87-75 is depleted in sodium and the overburden of down—ice hole
87-77 contains significant Cu and Ag equivalent wvalues while
hole 87-78 (further down-ice) contains significant Au equivalent

values.
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10.0 CONCLUSIONS

The MPH reverse circulation drill program has served ﬁo augment previous
geophysical surveys and meager geological information. The results
indicate the property to be underlain by a mixed tholeiitic and cale-
alkaline volcanic flow/sill stratigraphic regime containing several
regional EM conductors within pyroclastic/volcaniclastic/sediment
horizons. The Achates lithologies appear to be broadly correlative with
the second or upper cycle of Roy Group volcanism, more specifically the

Upper Gilman and/or the Blondeau Formations.

The reverse circulation drill program encountered a fairly typical over-—
burden section for this region of the Abitibi, in that drift cover varies
dramatically in both thickness and quality within the property boundar—
ies. Much of the overburden material is of marginal usefullness as a
heavy mineral sampling medium due to its thin, oxidized, ablationary

nature.

Lithogeochemical work on the bedrock samples has been of great assistance

in helping to delineate areas with enhanced mineral potential.

Combined overburden heavy mineral analytical data, as well as lithogeo-
chemical/volecanogenic evaluations of bedrock samples have served to
delineate a number of target areas for further evaluation within the

Achates property. The most significant of these are as follows:

(i) The Hole 15-21 Area where bedrock lithologies and mineralization/

alteration features suggest potential for wvolcanogenic type
mineralization. Shallow, poorly-developed overburden contalns

several anomalous indicators down-ice from this horizon.
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The Hole 53-55 and Hole 22-33 Area where elevated HMC gold grain

counts and increased analytical values are present. Lithologies,
mineralization and alteration features suggest potential for

volcanogenic-type mineralization.

Conductive Zone 5-6—~7, though probably transecting the entire pro-

perty, shows elevated overburden grain counts and increased analy-
tical values in all down—ice holes (which are quite variable in
sample quality). Bedrock samples suggest potential for volcano-
genic and/or Casa Berardi-type stratiform/stratabound mineraliza-
tion on the basis of lithologies, mineralization, alteration and
structure. A major shear zone along the shore of Lac a 1'Eau
Jaune appears to truncate the above three horizons, and may be a

prime target for structurally-controlled gold deposits.

Results from Magnetic Domain Ip/Conductive Zone 8a~h, hint at

potential for structurally-controlled lode-type gold mineraliza-
tion hosted by iron-rich lithologies particularly on the basis of
bedrock analyses and mineralogical and analytical indicators

within a’ well-developed till section down-ice.

The Hole 69-71-72 Area may have potential for volcanogenic and/or

Golden Hope—-type mineralization on the basis of bedrock litho-
logies and alteration. Down-ice hole 87-69 contained probably
anomalous Au, As, Cu, Zn (both +200 mesh) values in well-developed

overburden. The Hole 75-76 Area, also east of Lac a 1'Eau Jaune,

may be potentially favourable for similar mineralization, or
Gwillim/Chibex—-type deposits in mafic sills inferred to be present

within a graphitic quartz-sericite schist horizon.

We would rank the Hole 67~71-72 Area, the Hole 53-55 and 22~33 Areas and

Conductive Zones 5-6-7, especially in the Hole 48-49 Area as being the

most attractive targets for further exploration on the basis of all of

our work to date.
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11.0 RECOMMENDATIONS

Assimilating all of the preceding results and conclusions, it is felt
that the five target areas described previously should be subjected to
follow-up exploration. The main follow-up technique should be backhoe
trenching ah conductive/magnetic features or interpreted structural zones
in the area of anomalous overburden holes. This work should be in addi-

tion to recommendations for surficial soil geochemical surveys already

presented to Minnova.

The deeper overburden material in all trenches should be collected for
heavy minerals work and geochemical analysis. Any mineralized or "rusty"

boulders should likewise be sampled in addition to sampling of bedrock
material.

Further work in the form of additional trenching and diamond drilling
should be contingent on the results of the foregoing relative to the

exploration models for the property area.

Respectfully submitted,

W.E. Brereton, P.Eng.

P.A. Sobie, B.Sc.



e

CITED AND MISCELLANEQUS REFERENCES

Allard, G.0., Caty, J.L. and Gobeil, A., 1985, The Archean supracrustal
rocks of the Chibougamau area; In L.D. Ayres, P.C. Thurston, K.A.
Card and W. Weber (eds.) Evaluation of Archean Supracrustal
Sequences, G.A.C. Special Paper 28, p. 55-63.

Allard, G.0. and Gobeil, A., 1984, General geology of the Chiboﬁgamau
region; In J. Guha and E.H. Chown (eds.), Chibougamau-Stratigraphy
and Mineralization, CIM Special Vol. 34, p. 5-19.

Allard, G.0., Caty, J.L., Chown, E.H., Cimon, J., Gobeil, A. and Baker,
D.H., 1979, Stratigraphy and Metallogeny in the Chibougamau area;
GAC-MAC. Annual meeting, Quebec, guidebook for field trip B-1, 89
p.

Andrews, J.J., Shifts, W.W. and Miller, G.H., 1983, Multiple Deglacia-
" tioms of the Hudson Bay Lowlands, Canada, Since Deposition of the
Missinaibi (last—interglacial?) Formation, Quat. Res. 19, p. 18-37.

Antevs, E., 1925, Retreat of the last ice sheet in eastern Canada. GSC
Mem. 146, p. 142. '

Archambault, G., Guha, J., Tremblay, A. and Kanwar, R., 1984, Implica-
tions of the geochemical interpretation of the Copper Rand Deposit
on the Dore Lake Shear belt; In CIM Special Vol. 34, p. 300-318.

Archer, P., 1984, Interpretation of the volcano-sedimentary environment
of the Archean Blondeau Formation, Barlow Lake section, Chibougamau; -
In CIM Special Vol. 34, p. 92-106.

Averill, S.A., 1984, The Nugget Problem in Till Gold Exploration - ?aper
10; Till Tomorrow '84 Symoposium, Kirkland Lake, Ontario.

Averill, S.A. and Zimmerman, J.R., 1986, The Riddle Resolved: The Dis-
covery of the Partridge Gold Zone Using Sonic Drilling in Glacial
Overburden at Waddy Lake, Saskatchewan; Can. Geol. Jour of CIMM,
volume 1, no. 1, pp. 14-20.

Bélanger, J., Guha, J., Coulombe, A. and Carignan, J., 1984, The "8-5"
Zone, Cooke Mine, Chapais: A volcanogenic massive sulphide deposit
in the Blondeau Formation; In CIM Special Vol. 34, p. 271-286.

Bertoni, C.H. and Vachon, A., 1984, A new discovery in the Doré Lake
Complex; In CIM Special Vol. 34. ’

Beswick, A.E., 1981, Regional alteration in Archean Greenstones; Applica-
tions to exploration for massive sulphide deposits; 0.G.S. M.P. 98,
p. 25-37.

Beswick, A.E., 1981, Regional alteration in Archean Greenstone Belts of
the Superior Province: Applications to exploration for massive
Cu-Zn sulphide deposits; 0.G.S. O.F.R. 5367, 18 p.



|

)

-2 -

. -Beswick, A.E. and Nichol, I., 1980, Alteration in Mineralized and Unmin-

eralized Archean greenstones 0.G.S. Map 93 p. 39-47.

Beswick, A.E. and Soucie, G., 1978, A correction procedure for metasoma-~
tism in an Archean Greenstone belt; Precamb. Res., Vol. 6, p. 235-
248.

Beus, A.A. and Grigorian, S.V., 1977, Geochemical Exploration Methods for
Mineral Deposits, Applied Publishing 287 p.

Bouchard, G., Cohn, J., Zuckerkandel, W., Carignan, J. and Archambault,
G., 1984; The Gwillim Gold Mine and its geological setting; In CIM
Special Vol. 34, p. 570-577.

Bouchard, M.A. and Martineau, G., 1985, Southeast ice flow in central
Quebec and its paleographic significance; Can. J. Earth Sci. Vol.
22, p. 1536-1541. '

Bouchard, M.A. et Martineau, G., 1984, Les aspects régionaux de la dis-
persion glaciere, Chibougamau, Quebec; In Chibougamau~Stratigraphy
and Mineralization, CIM Special Volume 34, p. 431-440.

Brereton, W.E. and Elson, J.A., 1979, A Late Pleistocene Plant-bearing
deposit in Currie Township, near Matheson, Ontario; Can. Jour. Earth
Sci. v. 16, no. 5, pp- 1130-1136.

Brundin, N.H. and Bergstrom, J., 1977, Regional Prospecting for Ores
based on Heavy Minerals in Glacial Till; Jour. Geochem. Explor., v.
7, pp. 1-19.

Boyle, R.W., 19}93 The Geochemistry of Gold and its Deposits; Geol. Surv.
Canada, Bull. 280, 584 p.

Burns, T.E., MacNeil, K.E. and Averill, S5.A., 1986, Chapais West Project

by 0.D.M. Ltd.

Clayton, L., Teller, J.T. and Attig, J.W., 1985, Surging of the south-
western part of the Laurentide Ice 5Sheet; Boreas, Vol. 14, p.
235241.

~Cormief, M., Gauthier, A. and Muir, J.E., Geology, Geochemistry and

mineralization at Falconbridge's Lac Shortt Gold Deposit, Gand
Towaship, Quebec, in CIM Special Volume 34, p. 393-411.

Davies, J.F., Whitehead, R.E.S., Cameron, R.A. and Duff, D., 1982, Re-
gional and Local Patterns of CO9-K-Rb-As Alteration: A Guide to
Gold in the Timmins Area, In Geology of Canadian Gold Deposits, CIM
Special Volume 24.

Davies, J.F. and Whitehead, R.E.S., 1980, Further immobile element data

from altered volcanic rocks, Timmins mining area, Ontario; Can. J.
Earth Sci. 17, p. 419-423. ‘



]

-3 -

DiLabio. R.N.W., Newsome, J.W., -and McIvor, D.F., 1985, Gold Spheres in

Surficial Sediments; Episodes, v. 8, No. 139.

DiLabio, R.N.W., 1982, Gold and Tungsten Abundance vs. Grain Size in Till
at Waverley, Nova Scotia; in Current Research, Part B, Geol. Survey
Canada, Paper 82-1B, p. 57-62.

DiLabio, R.N.W., 1981, Glaclal dispersal of rocks and minerals at the
south end of lac Misassini, Quebec, with special reference to the
Icon Dispersal Train, G.S.C. Bull. 323, p. 1-46.

Dimroth, E.. Rocheleau, M. and Mueller, W., 1984: Paleography, isostasy,
and crustal evolution of the Archean Abitibi Belt: A comparison
between the Rouyn-Noranda and Chibougamau-Chapals areas; In CIM
Special Vol. 34, p. 73-91.

Dreimanis, A., 1976, Glacial Tills: Their Origin and Properties; Royal
Soc. Canada, Spec. Publ. no. 12, pp. 11-49.

Eriksson, K., 1976, Heavy Metals in Different Till Fractions; .Jour.
Geochem. Explor., v. 5, pp. 383-387.

Flint, R.F., 1971, Glacial and Quaternary Geology: John Wiley and Sonmns,
Inc., Toronto, 825 p.

Floyd, P.A. and Winchester, J.A., 1978, Identification and discrimination
of altered and metamorphosed volcanic rocks using immobile elements;
Chem. Geol. 21, 291-306.

Floyd, P.A., 1975, Magma type and tectonic setting descrimination using
immobile elements; Earth planet. Sci. Lett, 27, p. 211-218.

Fortescue, J.A.C., 1983, Geochemical Prospecting for Gold in Ontario, p.

251-271; in The Geology of Gold in Ontario, edited by A.C. Colvine,
Ont. Geol. Survey, MP 110, 278 p.

Garrett, R.G., 1971, The Dispersion of Copper and Zinc in Glacial Over-
burden at the Louvem Deposit, Val d'0Or, Quebec, C.I.M. Spec. Vol.
11, p. 157-158.

Geddes, R.S. and Kristjansson, F.J., 1986, Quaternary Geology of the
Hemlo Area: Constraints on Mineral Exploration; Can. Geol. Jour of
cIMM, v. 1, no. 1, pp. 14-20.

Gobeil, A. and Racicot, D., 1984, Chibougamau: Histoire et Mineralisa-
tions; In CIM Special Vol. 34, p. 261-270.

Gray, R.S., Tracing Reverse Circulation Gold Anomalies to their Source -
Paper 14; Till Tomorrow '84 Symoposium, Kirkland Lake, Ontario.



-4 -

Guha, J., Chown, E.H., Archambault, G., Dube, B., Pilote, P. and
Bouchard, G., 1986, Gold mineralizing styles in relation to the
lithologic and tectonic framework of the Chibougamau Miniag Dis-
trict, Quebec; In A.J. MacDonald (ed.), Proceedings of Gold '86
Symposium, Toronto: Poster and Abstract Volume, p. 59-61.

Guha, J., 1984, Hydrothermal systems and correlations of mineral deposits
in the Chibougamau Mining District-An overview; In CIM Special Vol.
34, p. 517-534.

Guha; J., Leroy, J., and Guha, D., 1979, Significance of fluid phases
associated with shear zone Cu-Zn mineralization in the Dore Lake
Complex, Chibougamau, Quebec; Bull. Mineral, V. 102, p. 569-576.

Guha, J., Archambault, G. and Leroy, J., 1983, A correlation between the
evolution of mineralizing fluids and the geochemical developement of
shear zone as illustrated by the Henderson Mine, Quebec; Econ.
Geol., V. 76, p. 1605-1618.

Guha, J., and Koo, J., 1975, Role of fluid state mobilizatioun during
metamorphism of the Henderson orebodies, Chibougamau, Quebec,
Canada; Can. Jour. Earth Seci., V. 12, p. 1516-1523.

Harron, G.A., Middleton, R.S., Durham, R.B. and Philip, A., "Geochemical
and Geophysical Gold Exploration in the Timmins Area, Ontario: A
Case History”, Paper 11, Till Tomorrow Symposium, Kirkland Lake,
Ontario.

Humphris, S.E. and Thompson, G., 1978, Trace element mobility during
hydrothermal alteration of oceanic basalts; Geochem. Cosmochim.
Act 42, 127-136.

Hillaire-Marcel, C., Grant, D.R. and Vincent, J.S., 1980, Comment on
"Keewatin ILce Sheet - Re—evaluation of the traditional concept of
the Laurentide Ice Sheet” and "Glacial erosion and 1ice sheet
divides, northeastern Laurentide Ice Sheet, on the basis of the
distribution of limestone erratics”, Geology, Vol. 8, p. 466-468.

Hornbrook, E.H.W., Davenport, P.H. and Grant, D.R., 1975, Regional and
Detailed Exploration Studies in Glaciated Terrain -in Newfoundland;
Dept. Mines and Energy Nfld., Report 75-2, 116 p.

Knight, J. and McTaggart, K.C., 1986, The Composition of Placer and Lode
Gold from the Fraser River Drainage Area, Southwestern British
Columbia; Can. Geol. Jour of CIM v. 1, no. 1, pp. 21-30.

Klassen, R.A. and Bolduc, A., 1984, Ice flow directions and drift com~
position, Churchill Falls, Labrador; G.S.C. Paper 84-1A, p. 255-
258.

Lee, H.A., 1963, Glacial Fans in Till from the Kirkland Lake Fault: A
Method of Gold Exploration; Geol. Survey Canada, Paper 63-45, 36 p.



-5 =

Ludden, J., Francis, D. and Allard, G. 1984, The geochemistry and
evolution of the volcanic rocks of the Chibougamau region of the
Abitibi metavolcanic belt; In CIM Special Vol. 34, p. 20-34.

Mann, A.W., 1984, Mobility of Gold and Silver in Lateritic Weathering
Profiles: Some Profiles from Western Australia; Econ. Geol., v. 79,
pp. 38-49.

Morasse, S., Hodgson, C.J., Guha, J. and Coulombe, A., 1986, Preliminary

' Report on the Geology of the Lac Shortt Gold Deposit, Desmaraisville
area, Quebec, Canada; In A.J. MacDonald (eds.), Proceeding of Gold
'86 Symposium, Toronto, 1986, p. 191-196.

Nichol, I. and Bjorklund, A., 1973, Glacial Geology as a Key to
Geochemical Exploration 1n Areas of Glacial Overburden with

Particular Reference to Canada; Jour. Geochem. Explor., v. 2, pp.
133-170. '

Pattison, E.F., Sauerbrei, J.A., Hamila, J.J. and Church, J.F., 1986.
Gold Mineralization in the Casa Berardi Area, Quebec, Canada In
MacDonald, A.J. (ed.), Proceedings of Gold '86, Toronto, 170-183.

Peuraniemi, V. and Heinanen, K., 1985, Mineralogical Investigations in
the Interpretation of Heavy Mineral Geochemical Results from Till;
Jour Geochem. Explor., v. 23, p. 315-328.

Picard, C. et Piboule, M., 1986, Petrologie des rockes volcaniques du
sillon de roches vertes archeanses de Mattagami-Chibougamau a
1'ouest de Chapais (Abitibi est, Quebec). 1. Le groupe basal de Roy;
Can. Jour. Earth Sci., Vol. 23, p. 561-578.

Picard, C. et Piboule, M., 1986, Petrologie des rockes volcaniques du
sillon de rockes vertes archeanes de Mattagami-Chibougamau a 1'ouest
de Chapais (Abitibi est, Quebec). 2. Le groupe hautement potassique
d'Opemiska, Can. Jour. Earth Sci, Vol. 23, p. 1169-1189.

Poitras, A., 1984, the Cummings Complex in the Barlow Lake stratigraphic
section; Chibougamau, Quebec; In CIM Special Vol. 34, p. 163-177.

Prest, V.K., 1970, Quaternary Geology of Canada; Geol. Surv. Canada,
Econ. Geol. Report 1, pp. 676-764.

Salmon, B., Coulombe, A. and Ouellet, A.J., 1984, Structure, mineral
distribution and wallrock alteration of the No. 7 Vein, Opemiska
Copper Mine; In CIM Special Vol. 34, p. 357-369.

Sauerbrei, J.A., Pattison, E.F. and Averill, S.A., 1985, Till Sampling in
the Casa Berardi Area, Quebec, A Case History in Orientation and
Discovery; Paper Presented at the 1llth Geochemical Exploration
Symposium, Toronto, April 30, 1985.



)

4

- 6 -

Shilts, W.W., 1984, Important Principles and Recent Research in Drift
Prospecting Paper 1; Till Tomorrow '84 Symoposium, Kirkland Lake,
Ontario.

Shilts, W.W., 1982, Quarternary Evaluation of the Hudson/James Bay
Region, Naturalistic can. (Ref. Ecol. Syst.), 109:309-332.

Shilts, W.W., 1976, Glacial Till and Mineral Exploration; Royal Soc.
Canada, Spec. Publ. no. 12, pp. 205-224.

Shilts, W.W., 1973, Glacial DiSpersai of Rocks, Minerals and Trace
Elements in Wisconsinan Till, Southeastern Quebec, Canada; Geol.
Soc. Am., Mem. 136, pp. 189-219.

Shilts, W.W., Cunningham, C.M. and Kaszycki, C.A., 1979, Keewatin Ice
Sheet-Re—evaluation of the traditional coucept of the Laurentide.

Siriunas, J.M., 1984, Methods of microcomputer-based data processing
applied to the 1lithogeochemical exploration for volcanogenic
mineralization; Paper prepared for the Computer Applications in
Mineral Exploration 1984; Conference and Exhibition, Toronto,
January, 1984.

Smee, B.W., 1983, Laboratory and Field Evidence in Support of the Elec-
trogeochemically Enhanced Migrations of Iromns through Glacio-lacu-
strine Sediment; 9 IGES Program with Abstracts, pp. 25.26.

Sopuck, V., Schreiner, B. and Averill, S., 1985, Drift Prospecting for
Gold in Saskatchewan; Paper Presented at CIMM Symposium "Gold in the
Western Shield”, Saskatoon, Sask., September, 1985.

Szabo, N.L., Govett, G.J.S. and Lajtai, E.Z., 1975, Dispersion Trends of
Elements and Indicator Pebbles in Glacial Till Around Mt. Pleasant,
New Brumswick, Canada; ‘Can. Jour. Earth Seci., v. 12, pp. 1534-1556.

Tait, L., Pilote, P. and Chown, E.H., 1986, Géologie de la r&gion des lac
a 1'Eau Jaune; OMER DP 86-09.

Theobald, P.K. Jr., 1957, The Gold Paun as a Quantitative Geologic Tool:
USGS Bull. 1071-A, 54 p. .

Trudel, P. and Cloutier, M.A., 1984, Lithogeochemistry of the Gilman and
Blondeau Formatiomns in the Chibougamau region; In CIM Special Vol.
34, p. 120-136.

Veillette, J.J., 1986, Former Southwesterly ice flows in the Abitibi-
Temiskaming region: implications for the configuration of the Late
Wisconsinan ice sheet. Can. Jour. Earth Sci. 23, p. 1724-1741.

Watkins, D.H. and Riverin, G., 1982, Geology of the Opemiska Copper—-Gold

Deposits at Chapais, Quebec; In G.A.C. Special Paper 25 (Precambrian
Sulphide Deposits), p. 427-446.



1

]

7

1

-7 -

Webster, J.G. and Mann, A.W., 1984, The Influence of Climate, Geomorpho-
logy and Primary Geology on the Supergene Migration of Gold and
Silver; Jour Geochem. Explor., v. 22, pp. 21-42,

Wyman, D.A., Kerrich, R. and Fryer, B.J., 1986, Gold Mineralization Over-
printing Iron Formation at the Agnico~Eagle Deposit, Quebec, Canada.
Mineralogical, Microstructural and Geochemical Evidence In
MacDonald, A.J. (ed.), Proceedings of Gold '86, Toronto, 108-123.

Zantop, H. and Nespereira, J., 1378, Heavy Mineral Panning Techniques in
the Exploration for Tin and Tungsten 1In Northwestern Spain, p.
329-336; in Geochemical Exploration 1978 ed. J.R. Watterson, P.K.

Theobald, Proceedings of the Seventh International Geochemical
Exploration Symposium, 504 p.



—

o

OUERBURDEM DRILLING MANABEMENT LIMITED - LAEORATORY SAMFLE

ABBREVIATIONS

STZIE OF
G
fx
Ce
&

% CLasT
VS
G
LS
oT
TR
NA

MaTRIE:

Ssu
e0n
8T
CY

COLDOR:

B

5Y:
GR:
[Ehls
GG:
e
Bl
OCs
Pl
CEs

DESCRIFTION:

ELDz
BDE:2

ClAasT:
GRANULES
FEBBLES
CORBLES
BOULDER CHIFES
BEDROCE, THIFS

COMFPOSITION
VOLCANICS AND SEDIMENTS
GRAMITICS
LIMESTONE

OTHER LITHOLOGIES (REFER TU FOOTNOTES BELOW)

OMLY TRACE FRESENT
NOT AFFLICABLE

SORTED OR UNSBORTED

SAND i Y YES FRACTION FRESENT
SILT i N FRACTION NOT PRESENT
CLAY H

EEIGE

GREY

BREY BEIGE
GREENM

GREY GREEN
BROWN
BLACK
OCHRE

FINE
ORANGE

EOULLDER CHIFES
BEDROCE, CHIFS

LOG

FIME
MED I UM
COARSE
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FOOTHOTES:

A GRITTY CLAY LUMPS FRESENT
B SMOOTH CLAY LUMPS PRESENT
{ ORGANICS PRESENT

D SAMPLE HIGHLY OXIDIZED

ABBREVIATIONS

MUMBER DF GRAINS:
NUMEER FOUND ON SHAKING TABLE
NUMBER FOUMD AFTER FANNING

T

LI

THICKNESS: .
C: CALCULATED THICENESS OF GRAIN
M: ACTUAL MEASURED THICKMNESS OF GROIN



FAGE | MrH
WPFALAFR. WR1 GVERBURDEN DRILLING MANAGEMENT LIMITED
TOTAL & OF SAMFLES IN THIS REFORT = 40
LABORATORY SAMFLE LDG
SAMFLE  WEIGHT (KG.WET} WEIGHT (GRAMS DRY) Al DESCRIPTION CLASS
ND. z===== == S
M. I. CONC CLAST MATRIX
TABLE +10 TABLE TABLE M.I. CONC. NON NO. CALE SIIE A S7U SD ST CY COLOR
SPLIT CHIPS FEED CONC  LIBHTS TOTAL MAG MAG V.5. PFB ====RsszII=EIIE szzz=z
V/SGR LS OT 8 CY
Fa-87
-1 7,5 0,0 7.5 127,37 91,3 3.0 26,7 9.3 ¢ NA
0z2-01 3.5 0.0 3.5 8.4 6.9 2.5 10.7 1.8 1 140
-2 Z5 0.0 25 768 7.4 5.4 47 07 O NA
-03 53 0.0 53 ti1.8 88,6 23,2 18.8 4.4 O NA&
-04 6.5 0.0 6.5 08,3 767 3.6 17.6 14,0 O HA
03-01 4.1 0.0 4.t 79.9 72,6 7.3 5.8 1.3 0 NA
-02 1.9 0,0 1.9 8.6 321 435 Ib6 0.9 O NA
-03 2.9 0.0 2,9 44.8 9.2 S.6 42 1.4 0 NA&
-4 4.3 0,0 4,3 768 648 12,0 B9 LI 0 NA
04-01 1.0 0.0 L0 3.9 B0 28 2.1 0.7 0 NA
05-01 4.9 0.0 4.9 928 752 17.6 12.5 §.1 1 81
-02 4.9 0.0 4.9 1{17.9 83.3 22,6 (5.3 7.3 1 o8
=03 &0 0.0 4,0 128.2 1004 27.8 194 8.4 O NA
-04 &0 0,0 6.0 138.0 107.0 29,0 18.1 10.9 O NA
-05 8.3 0.0 85 682 3.1 7.4 &0 1440 0 NA
-04 6.8 0.0 6,8 1151 B2.7 29.4 9.3 10,1 1 52
-07 7.4 0.0 7.4 128.9 24,3 J4.6 21,0 136 O NA
- 3.4 0.0 34 7.8 84,0 138 9.8 40 O NA
-9 27 40 24 B6.4 75.0 11,4 7.7 3.7 00 NA
06-0f 4,7 0.0 4.7 97.B  B1.7 161 1.6 45 ¢© NA
=02 62 0.0 62 74,9 30,1 24,8 (7.9 69 0O NA
07-01 1.4 0.0 1.4 49,1 44,2 4,9 3.7 L2 ¢ HA
09-0f 0.5 0.0 0.8 15,0 12,8 L2 .0 0.2 0 NA
-2 0.9 0.0 0.9 14.1 1.7 2.4 &7 0.7 0 NA
03 1.7 0.0 L7 {7.0 il 3.4 4.1 L3 ¢ NA-
-04 1.3 0.0 1.3 152 13,1 2.1 .7 0.4 9 HA
-1 LS 0.0 LS 296 339 57 47 L0 0 NA
-0z 43 0.0 2.7 B0 4.7 83 65 1B 0 HA
=01 0.3 0.0 4.3 8.1 7.0 L1 10 41 0 NA
1201 0.1 G0 Ol 9.6 53 0063 0,2 01 0 NA
-2 1.2 0,6 0.4 12.3 1.8 0.3 0.4 0.1 0 NA
1201 3.8 6.1 3.4 0.2 7.1 231 148 &3 O HA
=02 2.1 4.0 24 40,3 3.6 BS 62 2,370 HA
=03 0.3 0.0 0,9 25.1 22,3 2.8 2.2 0,6 G NA
-4 1,5 0.0 1.5 3.9 1.7 12,2 7.6 4.6 | 11
14-01 1.8 0.0 1.8 44,5 3.5 10,0 %1 0.9 O NA
-G2 L7 0 17 4L7 28,2 135 125 1,0 0 NA
-03 1.8 00 LB 3/I 0 24 112 .9 1.3 0 NA
1501 3.2 0,0 Lz 981 40,9 17.2 13,4 L8 | I8
16-01 1.4 0.0 1.4 3.6 26,0 S.6 43 1.3 2 1039



FAGE 1 1R (5/04/87
HPFAZARRWRL OWERBURDEN DRILLING MANAGEMENT LIMITED
TOTAL # OF SAMPLES IN THIS REPORT = 39
LABORATORY SAMPLE LGG
SAMPLE  WEIGHT (KB.HET) WEIGHT {GRAMS IRY) AU DESCRIPTION CLASS
NO. ===z ======z==ss =
M. 1. CONC CLAST MATRIX
TAELE +10 TAELE TABLE M.I. CONC. MNON NO. CALC SIZE A 5/U0 8D ST Cy COLCR
SPLIT CHIFS FEED CONC  LIGHTS TOTAL MAG MAB V.G. FPB TZzzzsErEERmIS ===z==
V/SGR LS OT 50 CY
Fh-87
17-01 2.3 0.0 2.3 436 W75 61 1O NA
18-t L0 0.0 1.0 22,0 7.1 4,9 4,2 0.7 0 NA
19-01 1.4 0.0 1. 50,0 357 143 10,4 3.9 0 HA
0-01 9,5 0.0 0.8 321 7.7 44 35 0.9 0 NA
M-01 .8 .0 08 274 200 7.3 L0 A3 O NA
20t Lo 0.0 L0 250 20,3 47 45 0.2 0 NA
2301 4,2 o0 4,2 72,2  48.1 24t 183 5.8 0O NA
24-01 oo o0 L0 559 W 151 LD 36 0 NA
-2 240 a0 2, 1.6 31,7 16,4 7.9 2§ 0 NA
=03 35 00 3.4 5.l 3|82 12,9 10,2 27 0 NA
/=01 %2 0.0 32 629 467 162 ILD 5EZ 0 NA
-02 %4 0.0 0.2 9.1 B3I 08 0.6 0.2 9O NA
-0 1,7 00 L7 2.8 2.0 68 9.5 L3I O NA
27-01 w3 0.0 05 212 5.6 5.6 4.4 1.2 0 NA
-2 1.2 a0 12 18.4 14,2 4.2 2.8 1.4 0 NA
28-01 57 0.5 6,2 %54 77.0 1B.4 l6l 2.3 0 HA
-0 2302 27 ALs e %0 7.2 1B 0 HA
-01 51 0.5 4.6 B&0 57,0 296 203 87 0O NA
=0t L7 400 37 83T 451 8.2 e T 0 NA
~02 0% 0.0 0.9 18.7 14,5 42 3.6 06 O NA
=04 2 0.0 ZZ2 2.0 8.4 0,6 0.4 0,2 ¢ NA
2-00 3.8 1.0 2.8 85.B  43.2 6 159 4.7 O HA
02 &2 00 &2 8B4 594 Z9.6 2.7 &3 O NA
=03 L7 0.0 1.9 49.0 40,6 B4 6,2 2.2 0 NA
[0t .8 00 25 Sh6 44,5 12,4 9% 2.2 0 NA
-03 LI 0.2 241 53.6 48,0 5.6 .6 0.0 O NA
-0 4.3 0.7 41 55.3 0 38,0 17,3 146 2.7 D NA
/-0t L7060 2.7 84,9 494 15,9 1.3 0 0 NA
W01 &T 00 6.5 160 BAS LT ZBT O30 0 NA
-2 346 00 D6 1864 1335 3.9 246 BT OO NA
700 7.9 0.0 5 IBL.7 150,37 3.4 257 57 0 HA
02 7.4 0,0 7.4 182.4 139.8 42,6 0.7 1.9 O HA
-3 A9 0.0 60 180,00 1150 25.¢ 19.z 5.8 NA
IB-01 4,6 0O 4.6 1140 93,0 21,0 1B.Z 2.8 ¢ NA
a-p1  «2 0.0 0.8 35.6 260 %LE I S 0 NA
-0 L0 6.0 30 7.1 3.7 138 10,4 3.4 0 NA
-3 21 60 21 9.2 40,3 9.4 7.4 2,0 0 HA
=04 3,7 0.0 330 0.0 790 2009 17,8 3400 NA
=015 4.5 000 15 21,9 15.6 &1 4.7 1.2 O HA
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MFFASAPR.URT OVERBURDEN DRILLING MANAGEMENT LINITED

TOTAL # OF SAMFLES IN THIS REFORT = R
LABCRATCRY SAMPLE LOG

ol
.
i
o

SAMFLE  WEIGHT (KB.WET) WEIGHT (GRAMS DEY) Al DESCRIPTION
ND.  cesesssssss=sIs2Ss SSSTSSISTSISSSISSRSSSSSISIISEIST STSSTIRRISS ===== s====
M. I. CONC CLAST MATRIX
TABLE +10 TABLE TABLE M.I. CONC, NON NO. CALC SIZE A S/0 5D ST CY COLOR
SFLIT CHIRS FEED CONC  LIGHTS TOTAL MAB MAG V.5, FFB szzzsIzzz====mz =z=zmz
V/SER LS OT 8D Cv
Fa-87
41-01B 11,1 0.0 1.1 2.8 272 3.6 46 10O NA
201 2.2 0.0 2.2 S8t 40,2 10,9 B89 2.0 9 NA
-2 6,2 0.0 62 1134 Bz 3.3 W0 73 OO NA
=03 5.2 0.0 Z2 0 105.2 77.3 27.9 21.4 4.5 O NA
-04 1.4 0.0 1.4 344 B 36 TG 086 O NA
4201 1.1 0.0 1. .46 232 44 37 0700 N&
4-01 2.1 00 4 4.1 45,1 9.0 66 2.4 0 NA
-02 L7 0.0 3.7 BL3 656 20,7 166 5.1 O NA
35-0t 5.0 0,3 4,7 108.9 712 3.7 W5 %2 | 33
46-01 3.6 10,1 -4,3 119.4 75.9 23.% 1B.9 4.6 0O NA
=02 3% 0.0 3.9 Bl 72,8 16,3 1.8 43 O NA
3 1.8 0.0 1,8 3% B35 84 65 1.5 0 NA
a7-01 0.4 0,0 0.3 17.6 15,3 23 1.8 0.5 ¢ MA
-2 o5 00 05 228 2.7 L% 1.3 0.4 O HA
48-01 2.3 000 2.3 488 44 144 116 2B O HA
-2 e 00 Z0 eL4 SLY 99 B4 1T 120
=01 L0 0.0 1.0 231 9.2 39 1 0.8 ¢ MA
0-01 .9 0.1 1.8 4.t 35 9.3 .2 10 NA
Sl=01 Z.7 0.3 26 BE 438 10,7 10,7 00 9 NA
2-01 0.8 D 02 13.7 1.9 1.8 1.7 @1 © NA
-1 S.é 000 G4 1183 9.7 7.6 B 6.8 1 16
-02 2.3 0.0 2.3 547 437 11,0 8.8 2.2 0 NG
-0 4.1 0.0 4.1 5.6 48,7 16,9 12,6 4.3 © HA
-04 2.0 00 20 3[BT 9.8 48 1.0 ¢ KA
-03 L% 0.0 2.9 47,2 9.6 T.b R ) NA
#4-01 L2 000 1,2 392 W3 49 4.2 0.7 0 N&
-2 ¢ 00 300 653 531 12,2 9.2 3000 HA
-04 2,3 000 2,3 887 7.0 137 122 1,8 ¢ HA
-5 6.4 0.0 5.4 119.8 92,0 27.8 20.6 7.2 1 376
=66 A3 O0.0 33 797 647 154 11,9 A5 OO NA
-7 23 6.4 23 57,2 459 1.3 7.8 35 ¢ . mA
901 1.7 00 L7 3.4 35 69 5.4 1,8 O NB
-0z .0 s 20 383 9. 9.2 6% 2,37 0 08
=03 L& 0.0 LB 341 B8 B3I 63 20 @ HA
-04 1.3 00 LS 3.7 BB 5.9 4E LI OO HA
96-01 2.3 0.9 2,5 425 .0 1.5 8.7 .8 ¢ NA
S7-0r 44 00 44 923 75 2.8 162 56 O HA
02 G800 0,6 2.8 9.5 23 1.8 0.3 0 NA
2E-01 2.6 000 2,6 LI 3T bA 45 240D WA
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OVERBURDEN DRILLING MANAGEMENT LIMITED
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LABORATORY SAMFLE LOG

WEIGHT (KG.WET) WEIGHT (GRAMS DRY) Ad DESCRIPTION CLABS
M. I. CONC CLAST MATRIX
TABLE +10 TABLE TABLE M.I. CONC. NON NO. CALC SIIE % §/U 80 ST CY COLOR
SPLIT CHIFS FEED CONC  LIGHTS TOTAL MAGB MAG V.G. FFB s=szETIIsT=IIes ======
VSER LS OT gD CY
%3 00 33 1257 94 9.1 26 75 0 NA



~

e

A

FAGE 1

GOLD CLASSIFICATION

VISIBLE GOLD 'FROM SHAKING TAELE AND FANNING

MFFALAFR. WRY
TOTAL # OF PANNINGS 3
SAMFLE # PANNED
Y/N  DIAMETER  THICKNEBS
FA-87
01-01 N NO VISIBLE GOLD
02-01 N 100 X 100 20¢C
-02 N NO VISIBLE GOLD
-03 N NO VISIELE GOLD
=04 N ND VISIBLE GOLD
03-01 N ND VISIELE GOLD
=02 N NO VISIBLE GOLD
-03 N NO VISIBLE GOLD
~04 N NO VISIBLE GOLD
04-01 N NO VISIBLE BOLD
05-01 N 30 X 175 1B C
-02 N 75X 123 20C
=03 N NO VISIBLE GOLD
-04 N NO VISIBLE GOLD
-03 N ND VISIBLE 80LD
=% N S50 X 125 -
-07 N NO VISIBLE GOLD
-08 N NO VISIBLE GOLD
-0 N N2 VISIBLE GOLD
06-01 N ND VISIBLE GOLD

HFH

NUMBER OF GRAINS

ABRADED  IRREGULAR DELICATE TOTAL NN  CALC V.G
————— === smsmsmss smsms MIG ASSAY
T T P T P 63 PPB

!

10.7 140
!

12,5 Bl
!

15.3 %
!

19.3 52

REMARKS

03/2B/87
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FABE 2 HMFH

GOLD CLASSIFICATION

VISIBLE GOLD FROM SHAKING TABLE AND FANNING

MPFALAFR. WAL NUMBER: F ERAING
TOTAL # OF PANNINGS 5 ‘
ABRADED  IRREGULAR DELICATE TOTAL NON  CALC V.G.
SAMPLE § PANNED MG ASSAY
Y/N DIAMETER THICKNESS T P T P T P GMS  FPB
FA-g7
-02 N N0 VISIELE 6OLD
07-01 N NO VISIELE GOLD
09-01 N NO VISIELE GOLD
<12 N NQ VISIBLE GOLD
=03 N NO VISIELE GOLD
-04 N NO VISIBLE BOLD
10-01 N NO VISIBLE BOLD
-2 N N0 VISIBLE GOLD
11-01 N NO VISIBLE GOLD ;
12-01 N NO VISIBLE GOLD
<02 N NO VISIBLE BOLD
13-01 N NO VISIBLE GOLD
-2 N NO VISIELE 60LD
=03 N NO VISIELE GOLD
-4 Y B/YA 50 BC 1 1
17 11
14-01 Y NO VISIBLE GOLD
<02 Y NO VISIELE 60LD
03 Y N0 VISIELE 60LD
1501 N 100X 200 . JC 1 1
I 134 8
1601 Y 75X 75 15C 1 1
125% 150 7L ! 1

3

REMARKS

EST.

EST.

EST.

EST.

EST.

40% PYRITE
60% PYRITE

&0% FYRITE

40% FYRITE

9% -FYRITE



PAGE 3 HPH

VISIBLE GOLD FROM SHAKING TABLE AND PANNING

MFFALAFR. WK1 - NUMBER OF GRAINS

TOTAL # OF PANNINGS S
ABRADED  IRREGULAR DELICATE TOTAL NON
SAMPLE # PANNED szzz=zzss ===== HAG
Y/N  DIAMETER THICKNESS T P T P T P BMS
Fa-87

CALC V.G,
ASSAY
PPB

REMARKS

04

~

I

5/

(1

o

]
!



P
pikad

o

43“

P

PAEE 1 | MPH

GOLD CLASSIFICATION

VISIBLE GOLD FROM SHAKING TAELE AND FANNING

MPFAZAFR. WR1 NUMEER OF GRAINS

TOTAL # OF FANNINGS 3
ABRADED  IRREGLLAR DELICATE TOTAL NON
SAMPLE # PANNED MAG
Y/N  DIAMETER THICKNESS T P T PF T P BYS
FA-B87
17-01 N NO VISIBLE GOLD
18-0¢1 Y  NO VISIBLE GOLD
19-01 N NO VISIBLE GOLD
2001 N NO VISIBLE GOLD
21-01 Y NO VISIBLE GOLD
22-01 Y NO VISIBLE GOLD ,
23-01 N NO VISIBLE GOLD
24-0f N NO VISIBLE GOLD
-02 N NO VISIBLE GOLD
-03 N NO VISIBLE GOLD
23-61 N MO VISIELE GOLD
-02 N NO VISIBLE GOLD
26-01 N ND VISIBLE GOLD
Z7-01 N MO VISIBLE GOLD
-02 N NO VISIELE GOLD
28-01 N NO VISIBLE GOLD
29-01 N ND VISIBLE BOLD
30-01 N NO VISIBLE GOLD
31-01 N NO VISIELE GOLD
=02 N NO VISIBLE BOLD
-04 N ND VISIBLE &0LD
32-01 N ND VISIBLE GOLD
=02 N NO VISIBLE GOLD
=03 N NO VISIBLE GOLD

G5/04:27

CALC V.B.
HSSAY
FPB  REMARKS

EST. S0% FYRITE

EST. 70% FYRITE

EST. 407 FYRITE



FAGE Z HFH

GOLD CLASSIFICATION

VISIBLE GOLD FROM SHAKING TABLE AND PANNING

MPFAZAPR. WK1 NUMBER OF GRAINS
TOTAL # OF PANNINGS 2
ABRADED  IRREGULAR DELICATE TOTAL NOM
SAMFLE & PANNED EEEEESSS ===== MAG
Y/N _ DIAMETER THICKNESS T P T P T P G5
FA-87

33-01 N ND VISIBLE GOLD
-03 Y N0 VISIELE GOLD
3-01 N NO VISIBLE GOLD
35-01 N NO VISIBLE GOLD
36-01 N NO VISIBLE GOLD
-0z Y ND VISIELE GOLD
37-01 N NO VISIBLE GOLD
-02 N NOD VISIBLE GOLD
-03 N NO VISIELE GOLD
I8-01 N ND VISIBLE GOLD
40-01 N NO VISIBLE GOLD
-0z N HD VISIBLE GOLD
-03 N NO VISIBLE GOLD
-4 N NO VISIBLE GOLD

41-01A N ND VISIBLE GOLD

CALC V.G,
ASSAY
FPB  REMARKE

EST. 707 PYRITE

EST. 2% PYRITE

nT e T
dasle s



PAGE L

ROLD CLASSIFICATION

MFH

YISIELE GOLD FROM SHAKING TABLE AND PANNING

HFFAZAFR. WR1
TOTAL # CF PANNINGS 2

SAMPLE # PANNED

FA-87
41018

42-01

-02

-03

-04

49-01

S50-01

a1-01

g2-01

33-01

YN

H

N

N

Y

N

N

N

N

DIAMETER  THICKNESS

NO VISIBLE GOLD

NO VISIELE GOLD

NGO VISIBLE BOLD

NO VISIELE GOLD

NO VISIBLE GOLD

NJ VISIBLE GOLD

ND VISIELE GOLD

NO VISIBLE GOLD

75 % 100

NO VISIELE GOLD

NO VISIBLE GOLD

NO VISIELE GOLD

ND VISIBLE BOLD

NO VISIELE GOLD

NO VISIBLE GOLD

75 X 100

NO VISIBLE GOLD

NO VISIELE GOLD

NO VISIBLE GOLD

NG VISIELE BOLD

WYX N

16¢C

i8¢C

13¢C

NUMBER COF GRAINS

ABRADED  IRREGULAR DELICATE TOTAL NON  CALC V.G.
== ===== M ASSAY
T F T P T F GM5 FPB  REMARKS
1 !
1 28.3 5
EST. 704 PYRITE
EST. 307 PYRITE
1 1
1 B4 120
1 !

18



FREE Z MPH

EOLD CLASSIFICATION

VISIELE BOLD FROM SHAKING TABLE AND PAHNING

MPFAZAPR. WAL NUMEER OF GRAINS

TOTAL # OF PANMINGS 2 ,
ABRADED  IRREGULAR DELICATE TOTAL NON  CALC V.G,
SAMPLE # PAMNED  ==ss==sz soszomess MAG ASEAY
Y/N  DIAMETER THICKNESS T P T P T P aMs PFB
FA-B7 .
-02 N NO VISIELE GOLD
'-03 N NO VISIBLE BOLD
-04 N - ND VISIELE BOLD
-03 N ND VISIBLE GOLD
34-01 N ND VISIELE GOLD
=02 N ° NG VISIBLE GOLD
-04 N NO VISIELE GOLD
05 N 73K 273 BL 1 1
1 20.6 376

=06 N NO VISIBLE GOLD
-07 N NO VISIBLE GOLD

55-01 N NO VISIBLE GOLD

-2 N 75X 150 rrJ | . |

-03 N ND VISIELE GOLD
-34 N ND VISIELE GOLD
S6-0! N NO VISIELE GOLD
§7-01 N ND VISIELE GOLD
-02 N HO VISIELE GOLD

58-01 N NO VISIELE GOLD

6.9

308

REMARKS

it

&

[3T]



PAGE 1 , MPH

BOLD CLASSIFICATION

VIGIELE GOLD FROM SHAKING TAELE AND PANNING

MFFALMAY.KRI NUMEER OF BRAINS
TOTAL # OF PANNINGS 1
AERADED  IRREGULAR DELICATE TCTAL NON  CALC V.G
SAMPLE # PAMNER 0 Se=IRIsr SIImISsss SSIsEsss oESSS MAG ASSAY
Y/M  DIAMETER THICKMESS Y F T PF T P &S FFB
FA-87
5g-02 N 150 % 150 20 1 !
1157 34
-03 . N HO VISIELE GOLD
-04 N ND VISIBLE GOLD
-03 N N0 VIBIBLE GOLD
06 N 125 X 175 2C 1 !
1 266 1B
-07 N 125 ¥ 123 It 1 1
I 2.8 122
-08 N NO VISIELE GOLD
-0 M NO VISIBLE GOLD
37-0t N NO VISIBLE GOLD
-02 N NO VISIELE GOLD
&0-0f N NG VISIBLE GOLD
=02 N KO VISIBLE GOLD
-03 N NO VISIELE GOLD
~04 N ND VISIBLE GOLD
41-01 N NO VISIELE GOLD
-0z N 100 X 133 20 1
t 87 244
65—01 N NO VISIBLE GOLD
63-01 N 123 X 130 Z7C 1 1
{249 154

-02 N KO VISIELE BOLD

REMARKS

[a%]
rs



FAGE 2

GOLD CLASSIFICATION

VISIELE BOLD FROM SHAKING TABLE AND FANNING

HFFATMAY. HR1

TOTAL # OF PANNINGS 1

EAMPLE # FPANNED

FA-87
-3
b4-01
&5-01
-2
£6-01
-02
&67-01
-02
6E-04

-2

~03

72-01

73-01

74-01

7501

76-01

77-01

Yil

N

N

N

N

DIAMETER  THICKNESS

NO VISIBLE GOLD
NO VISIBLE GOLE
NO VISIELE GOLD
NO VISIELE GOLD
NO VISIELE GOLD
NG VISIBLE GOLD
NO VISIBLE GOLD
NO VISIELE GOLD
NO VIS&BLE GOLD

106 X 180

NG VISIBLE GOLD
NO VISIELE GOLD
N0 VISIELE GOLD
N3 VISIBLE GOLD
NO VISIELE GOLD
NO VISIELE GOLD
HO VISIELE GOLD
NO VISIBLE GOLD
NO VISIBLE GOLD
N3 VISIBLE GOLD
NO VISIBLE GOLD

NO VISIBLE GOLD

el

NUMBER 0F BRAINS

IRREGLLAR DELICATE TOTAL NON

CALC V.G,

ASBAY

FFE

40

723

REMARKS

EST. 704 PYRITE

My
fow

]
i

08, 5"



FAEE 3 MFH

BOLD CLASSIFICATION

VISIELE GOLD FROM SHAKING TRELE AND PANNING

HFFAIMAY . kR1
TOTAL # OF PANNINGS 1

HUMBER GF GRAINS

ABRADED  IRREGULAR DELICATE TOTAL NON

sz==ss=s mm==s 13

SAMFLE # FANNED

Y/N  DIAMETER THICKWESS T F T P T F eh
FA-87
-03 N NO VISIBLE GOLD
=04 N ND VISIBLE 6OLD
768-01 N NO VISIELE GOLD
78-02 N NO VISIELE GOLD

CALC V.6.
ASSAY

FFB  REMARKS

Vil

[aet]
(a4

(]



APPENDIX B

Certificates of Analysis — Overburden, Bedrock
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-r.
Bondar-Clegg & Company Lid.

5420 Canotek Rd.. Geoghltzamlc?lt
Orttawa, Ontario, l a

™ Canada KiJ 8XS epo
Phane: (613) 749-2220
Telex: 053-3233

-

. REPORT:'017-182¢

T
- MMBER .

- AB7-01-01-3/4 .
+EAB7-02-01-3/4
_EAB7-02-02-H

—_ 'FAB7-02-03-3/4 ¢

o /FAB7-02-04-3/4

'FAB7-03-01-3/4

- AB7-03-02-H

- A87-03-03-3/4 -

A87-03-04-3/4

— AB7-04-01-H -

‘ < FABT-05-01-3/4 .

— FAB7-05-02-3/4

AB7-05-03-3/4
FAB7-05-04-3/4
- FABT-03-05-3/4 .

- - FAB7-05-06-3/4
4% FAB7-05-07-3/4
- : FAB7-05-08-3/4
.U FAB7-05-09-3/4
2. FAB7-06-01-3/4

" - FAB7-06-02-3/4 Al
o BAB7-07-01-H.

U EAB7-09-01-H -

T EAB7-09-02-H

© . EABT-09-03-H.

" EABT-09-04-H" 401
- FAB7-I0-O1-H g8 490 - L6 0
- 'EAB7-10-02-3/4 126 . 017 .3 3 - 3.0
CEABZ-LSI-H - I8 18 18 . IS 155 0.7
a FAB7-12-01-H Sl IS 180 IS (S8R 0,09
FAR7-12-024 0 1S IS IS ‘15 580 . 0.17
- FAB7-13-01-3/4 - % 17 <0.] 15 20
| © FA87-13-02-3/4 39 2 01 5 25 2.0 ;
FAB7-13-03-H 1w 160 0. 15 <50 1.43 |
- EAB7-13-04-3/4 S8 4712 0.4 37 0 3.00
FAB7-14-01-3/4 319 0l 80 S0 4.00 ;
FAS7-14-02-3/4 27 175 0. 75 95 7.00 ;
- EAB7-14-03-3/4 57 282 04 125 70 2.00 ;
FAB7-15-01-3/4 5 142 05 14 130 B.00 |
EAB7-16-01-H 489 %5 0.4 63 55 2.00 :




Bondar-Clegg & Company Ltd.

5420 Canotek Rd.,
Fen Otfawa, Ontario,

: Canada K1J 8X$
Phone: (613) 749-2220
Telex: 053-3233 -

Geochemical
Lab Report

l -§7-24-03-3/

- FA-B87-25-01-3/4" ..

- -87-25-02-H .
o A-87-26-01-3/
A-87-27-01-H°

_ A-s7—27-02-3/a;¢Q

EA-B7-28-01-3/

A-87-31-01-3/4
A-B7-31-02-H

A-87-31-04-H." . -

A"B7-32-01-3/ 4

A~87-32-02-3/4 : -

ﬂ‘37’32-03 74 - 107
CUUEAB-33-01-3/4 - 3T

~ T EA-87-33-03-3/4 .. .
U FA-B7-34-01-3/4

- FA-87-35-01-3/4

o~ - FA-87-36-01-3/4 -

: - EA-87-36-02-3/4

CFA-B7-37-01-3/4. T M 20 - <01
-~ BA-87-37-02-3/4 T % 0 .
FA-87-37-03-3/4 . 147 76 . 03 . 32 . 165
FA-87-38-01-3/4 © - .29 31 <0.1 5

<0.1

~  EA-87-33-02-H 25 40 w80 25 0.85

FA-87-40-01-H 152 80  <0.1 5 (50 1.85
o - EA-87-40-02-3/4 162 59 <0.1 a1 9% 3.50 -
- FA-87-40-03-3/4 140 36 0.1 63 33 3.50
- EA-87-40-04-3/4 106 37 «0.1 40 40
FA-B87-41-01A-H 46 28 0.6




-e )
1-Clegg & Company Lud,

5420 Canotek Rd.,
Ottawa, Ontario,
Canada KiJ 8X5
Phone: (613) 749-2220
Telex: 053-3233

'fAsy- 2-23/4°
FABT-42-3-3/4
FAR7-2-04-4

e
EAG7-44-1-3/4
PA87'44-ﬂ_3/4
PAB? 4a‘01*3/4

B7-46-01:3/4.

.t

. FAB7-46-02-3/4"
FAB7-46-03-3/4
EAB7-47- -01-H.
FAB7-47- 024

= ;EA&? 48-02-3/4
EAB7-49-01-H : -
FAB7-50-01-3/4
| FABP-51-01-3/4
7 EABT-52-01-H

T e oaon

. .FA87-33-01-3/34 -
.7 FABT-53-02-3/4
. FAB7-53-03-3/4

o RMS0SAA

o BABTSBA-01-H o Bl
- EAB7-54-02-3/4 . 0
- EAB7-54-04-3/4
- EAB7-54-05-3/4
©  EAB7-54-06-3/4

EAB7-54-07-3/4
FAQ7-55-01-3/4
FA87-55-02~3/4
FAB7-55-03-3/4
FAB7-55-04-}

FAB7-56-01~3/4
FAB7-57-01-3/4
EAB7-57-02-H
FAB7-56-01~H




fal
Bondar-Clegg & Company Lid, ch .
5420, Canotek Rd., Geo en“cal

Fe= Orttawa, Ontario, Lab Report
Canada K1J 8XS ;

i Phone: (613) 749-2220

' Telex: 053-3233

.F"

o 0.6 »
EAB7-76-01-H 1770 31 0.1 - I &
0.9

-0

a1 4 A
3
FAB7~77-01-3/4 689 3 5

7 - FAB7-64-01-H i
-1 EAB7-65-01-3/ |
~ - FAB7-65-02-3/4 ;
- - FAB7-66-01-3/4"
3 EAB7-66-02-3/4 : |
- oEABT-G7-01-3/4. 3
. EAB7-67-02-H |

FAB7-68-01-3/4 !
— . EAB7-68-02-H:
[ EET6R-03H i
. FAB7-68-04<H ~ B C R g
~ FAB7-69-01-3/4 = R T
EAB7-69-02-3/4 . - - T20 0 40 R j
| FAB7-69-03-3/4 . 209 75 S
— FA87-72-01-3/4 5 A5 300 ?
'FAB7-73-01-3/4 - 365 . 126 .- 45 50 |
— FAG7-74-01-H . - IS I8 ~I18 - <60 " - 0.89 3
FAB7-75-01-H . 2730 100 . ' 0.

0

0
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. 3630 Canorck Rd., Geochemical

. Ottawa, Ontario,
™™ " Canada KIJ 8X$ e Lab Report
H Phone: (613) 749-2220 . B 4 5 =
; Telex: 0533233 — - _ - N -

Ty v .
oA et e
EA ST @"'_‘t’%ﬁi i)

¥
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%420 Canotek Rd.. .
= Ottawa, Ontario, Geochemical
f Canada KIJ 3XS$ Lab Report
: Phone: (613) 7492220
' Telex: 053-3233 -
— — ’ i'
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Bondar-Clegg & Company Ltd.

5420 Canotek Rd.,
= Qttawa, Ontsrio,
- Canada K1J 8XS
Phone: (613) 749-2220
Telex: 053-3233 -~

Geochemical
Lab Report

HABT-12-0:5
FA-G713-1-6
FA-G7-13-25

FA-87-14-4-8

FA-87-15-1-6 -
FA-G7-152-8
‘FA-87-18-1-6 .
FA-87-16-2-8

FA-87-19-2-8 -
4-87-20-1-6

A-87-20-2-8
FA-87-21-1-6




5420 Canotek Rd.,
= Quawa, Ontoria,
3

i
Canada K1J 8X$ il ; 2k fir] e by b repan vl R a €po
Phone: (613) 749-2220 : L T i i SR e Ll

Telex: 053-3233 -

A3
FA-87-32-16
FA-87-32:2:6

FA-87-32°3

o T U R T
-85 w0 oa ou g g




Bondar-Clegy & Company Lid.
5420 Canotek Rd.,

. Oftawa, Ontario,

Canada K1J 8X5
Phone: (613) 749-2220
Telex: 053-3233 -

Geochemical
Lab Report

ara‘si ~42-5-8
FA-87443:1-6

"“7:~ij-a7-47-z

TR

. FA-§7-49-2-8

O FA-B7-50-1-6

CORA-B7-50-28
o FA-B7-51-1-6
L D

FA-87-52-1-6

FA-87-52-2-B

FA-87-53-1-§

FA-87-53-2-5

FA-87-53-3-5

FA-87-53-4- 2 0 "o w1 S
FA-§7-53-5-5 0 VI RERRT RC 6
FA-87-53-4-B W3 w2 &5
FA-87-54-1-6 1y 3715 e W
FA-B7-54-2-6 12 10 oo It




Bondar-Clegg & Company Ltd.
3420 Canotek Rd.,
7 Ottawa, Ontario,
N Canada K1J 8X5
! Phone: (613) 749-2220
Telex: 053-3233 -

Geochemical
Lab Report

b i J;\{iﬁ"f};“v? %
< ‘*xgg;?;w\

Ly
ot~ g

Qg ek e,




Bemdar-Clegg & Company Ltd. - X A s v : FALENT ) e LR Rt
5420 Canotek Rd., 7 g
e~ Ouawa, Onsario,
! Canada K1) 8X3$
: PWone: (613) 749-2220
' Telex: 053-3233

Geochemical

FA-B7-06-3- 1 e e e
FA-87-48-4- =38 VT e e \ o
r‘h‘ .
_’-—4 M
.' FA-87-77:2-6: N
- FA-87-77-3-§: :
et {
| |
I j
A 4
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Bedrock Assays



.o el - . Il Al Il - - - - > -
I
e
o~
-
' ¥

| —n

i
; Canads K1J BXS )
' Phone: (613) 749-2220 : :

+ . Teex: 053-3233 ..

BeniarCenz & Compary Lit. {3 000 e R P T ey SR A i : )
30 Canote . '?/ ”’«"{{/:7";7' (e 3 EEN] 07 GeOChemlca]
e . 7 //////ﬁ il eochemica

A87-11-2-B
87-13-5-B
AB7-14-4-B -
AB7-15-2-B
FAB7-16-2-B

.PAB7-25-3-B
EAG7-26-2-B

AB7-27-3-B
- EAB7-28-2-B - |
" FAB7-29-2-B
. EAB7-30-2-B . -
EABT-31-3-B -

T FABT-3-4-B
~ ' FAB7-33-2-B
: FAB7-34-2-B

- . EAB7-35-2-B -
~ . EAB7-36-3-B

EAS7-37-4-B 16 2 0.1 70K o
- FAB7-38-2-B 120 106 <041 3 5 - - SN
FAB7-39-1-8 129 %  <0.1 17 5 ‘ G
'EAB7-40-5-B 4 73 0.1 2w . ‘ Co
FAS7-41-2-B - 97 67 <0.1 vl <5 . :




Bowdar-Clegg & Company Lid.

’ %420 Canotek Rd.,

F== Ottawa, Ontario, -

‘ Canada K1J 8X5 -

+ Phone: (613) 749-2220
Telex: 053-3233 -

Geochemical
Lab Report

. PROJECT NONE AGE 2

EAS7-48-3-B
EAB7-49-2-B

EAG7-52-2-B
FAG7-53-6-B "
EAG7-54-8~
FAS7-55-5-B
FAB7-56-2-B °

EA7-57-3-B
EAG7-58-10-B
FA87-59-3-B -
EAB7-60-5-B
FAB7-61-3-B

FAB7-62-2-B"
FAB7-63-4-
FAB7-64-2-B .
FAR7-65-3-B
EAB7-66-3-B .-

i FAB7-67-3-B v
‘ EAB7-68-5-B - .
- FAB7-69-4-B -
. EABT-T0-1-B -
. EAB?P-72-2-B

. FAB7-73-2-B

EAB7-74-2-B
; - FAB7-75-2-RB
- - EAB7-76-0-B

LAt

FAB7-77-5-B - 128 89 <01 2 &5
- FAB7-78-3-B 54 % Q.1 2 G
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BemdarClegs & Company Lid.

,::_ _:;‘;l ,}
)

s, Geochemical
L, C: k Rd.,

Ckuwa.ang:\eurio, L) 2%' % Lab Report
Camada K1J 8XS$ 1

Plane: (613) 749-2220
Tebex: 053-3233 -

EAS7-29-2-B-
. EAB7-30-2-F

EAB7-32-4-B

FAB7-33-2-B -
' EAB7-34-2-B -

- FAB7-35-2-B

. EAS7-36-3-B

FAS7-37-4-B
FAB7-38-2-F
EAB7-39-1-F

- FAS7-40-5-F
FAB7-41-2-R -
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Bondar-Clegg & Company Lid.
5420 Canotek R&,

"‘"' Ottawa, Ontario.

Canada K1J BXS

Phone: (613) 749-2220
Telex: 053-3233 -

Geochemical
Lab Report

)
o
1

-
[ o]
[2]

AB7-44-3-B
AB7-45-2-B

RN
Haali i

oo Ly LN
o L

AB7-48-3-B
QBF‘_E,‘Z?B .
ﬁ87;50f2+ﬂ
987'51-2-3

.
Lo ]
(& ]

-

T 2 B e
P - I L, X )
.
=
=

T "AB7-52-2-B 22 3.30
— AB7-53-6-B - .25 9.00
- AB7-54-8-B" 19 010,30
o 487-55-5-B 207 6,60 -
. A87-56-2-8 A9 0 530

.
G €
L

| 3% B SN v

\ ¥9§7561f3-35 ‘

1(EAB7-62-2-B " 48,00 00,80 115 82 0.2 $99 0 190 LB 0102027 . 435
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MPH Consulting Limited

OVERBURDEN DRILL LOG
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Hole_ FA - R7-76

Property /Area C F(& A' L. 1:-_1 Date(s) 10/ (97
Township g T‘t)f\\n]%“rwj
Claim No. Drilling Co. BV‘&“L« Byet LH)
Location L- {§+8El 8'1‘é2.U Bit No. le e 75\14
Zoea b Depth tobedrock 2L .fm (z')
Logged by G.P. Soecloir Total depth B2 (1 )
Sampler. M. A‘"“’ME’P'—- Sample screening T2 yret ]
Remarks Dv-f"q,} ro l‘ Qf..g‘ac- »'C A n—rm{)
w !l Fr [GRAPHIC SAMPLE [GRAINS] DESCRIPTIVE LOG ANALYTICAL
. g LOG No. Au A“ W‘_' nr‘ r J_’ R - R
1 31413 e AT '
1 = @Q"‘ 1 12 HMLL Merd e Loleo, e Zis | ¢ 1722 | 3 0.}
. wl////- 2 Bevider, Slez | m | 73 |
- : i l-? C«L\i Bwn\djfn{y\lru "'n” h,\,\
s — -':" —:1 ﬁN:] Aved” boafed ‘-\'\H wil
3 3 lo% lotad cluly
- 2 3 .
4 3 ] 2Y  Bedroc iy Pole lo
- mi i %"2" Savitife 5k,~>k‘
10— 3 3 ~ {$°7° Cwb"f*&!‘??ﬁ(\'-‘.m fen
- — Vaing
. ]
13 B :
- R
%0 .
y :_j b
7 so_E .E
20 — —: -::
= ]
13
4 3 v
i E
o
PERE
1 3 ]
wed 3|
) 100 14




A
B

- . - o R I T O
MPH Consulting Limited

OVERBURDEN DRILL LOG
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MPH Consulting Limited

OVERBURDEN DRILL LOG Hole_ FA-87- 73
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APPENDIX D

Binocular Microscope Examination Logs



(PE) MPH Consulting Limited - BINOCULAR MICROSCOPE EXAMINATION LOG
it M G Lhwzs /e ALt
H /] 4475 ~ . 1y -~ 7724 ¢l T .
Client: _(obasms Fiangods: (i Property/Areq: _Atiuzs [Criks Examined by:_/ (e
HOLE-SAMPLEY LOCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL|  FIELD NAME e
FA~87~-01-02 L4S+O0W, - green-grey to grey—black - pervaslve carbonatization AuPph S |intermediate Andesite/Dacite
10+158 - very fine-grained, leucocratic ~ no significant mineral- As metavolcanic {cale—alka~
- massive, grancblastic fzation ppm 5 1ine)
- mineralogy predom hbdlde, qrz, plag,
caleite t mag, chl Cuppm 33
- very minor f-gr sulph {py, bornm,
po?) diss throughout z"ppm 70
- rusty oxldation along fract planes
Agppm|,
PA-B7-02-05 LAG+OOMW ~ grey-black to black - minor carbonatization Auppb 5 [intermediate Andesite
6+458 ~ fine-grainel to very fine-grained - no significant mineral- As to mafie (calc—alka~
- massive, grarchblastic 1zation ppmi 5 metavolcanie line)
- mineralougy predominantly hblde,
plag with minor gtz, calcite Cuppm 96
- some chloritic sections
- sulphides essentially absent Znppm 54
Agppmio .1
FA-87-03-05 LAI+O0W, - green-grey to grey, mottled - minor carboaatiration AUWb 5 intermediate Andesite
64658 - fine to medium—grained, leuco- A to mafic (tholeiitic)
cratic Sppm} 4 metavoleanic
- magsive to porphyroblastic (plag
porphyroblasts) CuPpm 139
~ mineralogy predom hblde, plag,
qtz, chlorite, calcite, wvh mics Zn ppm 58
- very minor fine-grained py
Agppm|,
FA~B4-04-02 L41+00W, - grey-black to black - minor carbonatization Au ppb 5 lintermediate Andesite
4+50S - fine-gralned, leucoecratic and qtz-carb microvein— A to mafic (calc-alka-
- massive, prarcblastic lets S ppmy 23 metavolcanic 1ine)
- nineralopy preduminantly hblde,
plag, gnt (almandine) with minor cuPpm 143
qtz, bictite + chl, carb
~ minor hematire smears along qtz— an 86
carb micruveinlets
Ag ppmio,
FA-87-05-10 LA6+0OW, ~ grey-black, rottled - fracture, 75 mm qtz vein AuPpb 5_|intermediate Andesite
1+308 - fine—gralned to very fine-grained noted in log A to mafic (tholefitic)
~ massive, granoblastic Sppm] =etavolcanie
- mineralogy rredominantly hblde,
plag, qtz, vith miner carb, bhio- Cuppm iav
tite anpm .
Agppm| o,




PH) MPH Consuiting Limited . BINOCULAR MICROSCOPE EXAMINATION LOG

Client: @f?ﬁmﬂ&s //j!tfomé(’/)gé ()O/}bz

Property/Areq: Az / (s Examined by: JAY )

HOLE-SAMPLE** LOCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL|  FIELD NAME CSHEMICAL
FA-B7-06-03 L51400W, mottled green-black to black significant sulphides as Au ppb 5 | mafic metavoel=- | Basalt
- 0+4ON fine-grained, leucocratic pseudo-stringers canic {tholeiitic)
mass to porphyroblastic (plag) minor qtz-carb micro-~ ASPPm 2
min predom hblde, plag, qtz, bio veinlets
+ carb, chl Cuppm| 154
up to 10X vif-gr diss py and c-gr
euhedral cubes anpm 47
very minor po, bornite
Agppm| 0.1
FA-B7-07-02 L55+00W, grey=bhlack, wuttled pervasive carbonatization Au PPb 5 intermedlate Andenite
1+705 fine-gralned, leucveratic winor serfcitization to mafic (thouletitic)
magsive/granvblastic to schist-— ASPP"" 15 met avolcantic,
ose/leptdublastic schist
mineralogy predom hblde, plag, CUPPm 113
carh, qtz, act, chl + vhite mica
sulphides essentially absent Znppm| go
minor qtz-carb microveinlets
Agppm| 0.1
FA-87-08-01 L54+00W, black to green-black, mottled qtr veinlets Auppb 5 | Intermediate Andesite
44758 fine~grained ’ »inor py, po te mafic (sholelitic)
massive, grancblastic ASPPm 2 metavolcanic
min predom hblde, plag, almand
gnt, qtz * act, epidote? CUPP"'| 140
winor py * po (very fine-grained)
dissemi nated cubes In ppml 31
significant qtz-veining
: Agppm| 0.1
FA-87-09-05 L544+00W, green-black to black minor carbonatization Au ppb 5 int ermed!ate tu] Andesite
74108 fine-grained rafic volcan~ {tholefitic)
massive, granchlastic Asppm| tc/poussibly
min predom hblde, plag, qtz + carb sulphide~
void spaces where min have been Cuppm| 129 oxide IF
weathered out 7
signif rusty oxides, sulph - IF? nppm 49
minor f-gr evhedral py present
Agppmi 0.1
FA-87-10-03 LS4+00W, grey-black tu black no significant altera- Auppb 5 | tntermediate Ardesite
74708 very fine-grained tivn/mineralization to mafic rcalc-alka~
massive, granoblastic to silicecus As ppm 2 eetavolcanic/ itne/
cineralogy predominantly hblde, silicate tholeiitlc
plag, ¢tz with very minur euvhedral Cuppm N facles IF
pY
significant rust smears, rustv anpm
sflicates -~ IF?
Agppm] ..




Client: /&M@m Heusiise (i

NEH) MPH Consulting Limited  BINOCULAR MICROSCOPE EXAMINATION LOG |

Property/Areq: _Austns / Cuazes _ Examined by . Géee

MICAL
HOLE-SAMPLEM | OCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL|  FIELD NAME eI AN
F-87-11-02 LS4400%, - grey-black to black, mottled - mildly sericitized, car- Au PPb 3 intermediate Dacite to Rhyo-
B+655 - very fine-grained, leucocratic bonatized ASme 10 mafic dacite
- massive/granoblastic to schistuse/ 3 set avolcanic {calc-alka=~
lepidoblastic line)
- mineralogy predominantly qtz, CuPpm 24
wvhite mica, plag, hblde, carbonate anpm
~ occasional f-gr evhed almand grn 46
~ very minor sulphides + oxidation
v priees = Agppm| ,
FA-87-12-01 L524+004, INSUFFICIENT B/R MATERIAL -~ Entire AUPPb 555
84658 Sample Sent tou Bondar—Cle
58 Asppmi, .
Cuppm} o
an ; .S,
Agppm}
F1-87-13-05 L49+00W, - green-grey to grey ~ mildly carbonatized AuPpb 3 intermediate Andesite
9+410S - fine to very fine-grained - carb veins noted in log Asppm to nafic (calc~alka-
- massive, granchlastic to clastie? 2 aetavolcanie/ lipe)
- mineralogy predominantly indeter— Cu metasediment ?
minate mafics, qtz, plag, vhite ppm 91
mica, carb
~ minor very fine-grained dissemin- Zn ppm 3]
ated py’
Agppm|, o
FA-B7-14-04 L33+60W, — grey to green-grey, mottled - pervasively sericitized Auppb 5. ] felstc to Dacite to Rhyo-
94605 ~ very fine-grained, leucocratic As ppi intercediate dacite
- slightly schistose to massive, pm 2 schistose (calc~alka~-
slightly lepidoblastic cuppm metavelcanic line)
- mineralogy predominantly qtz, 19
plag, vhite mica, + hblde, bio-
tite, carb znppm 54
- sulphides absent
Agppmi ;4
Fa-87-15-02 L15+00%, - grey to grey~black, mottled - qtz veinlets with signif- AUPPb 5 intermediate to | Andesite
4+805 - vif-gr, leucocratic-fragmentsal icant associated euhedral As ppm zafic schist- (calc-alka-—
~ massive to slightly schistosge Py 19 ose metavol- Iine)
- wluer predom hhlde, qtz, vhite canic/tuff
mica, flag + bio, gf? CuPpm 120
- cut by qtz vein ( 5 mm in width)
-~ ¢-gr evhed py assue with veinlts, znppm 98
appears recrvstallized
' Agppm| . .
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MPH Consulting Limited  BINOCULAR MICROSCOPE EXAMINATION LOG
Client:_Coatdmm, Hconieis: G Property/Areq: _Acutzs Joms Examined by: 2 e,
HOli-SAMPLE‘% LOCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL]  FIELD NAME AN

F4-89-16-02 L3i21+00W, =~ grey to green—grey —- eignificant carbonatiza- Mppb 5 schistose fel- | Dacite to Rhyo-
64455 - med to f-gr, leucoucratic tion, sericitization A sic to inter- dacite (cale-
- schistose/lepidoblastic to S ppm 2 wediate meta- alkaline)
T wmassive/granoblastic volcanie
- mineralogy predominantly qte, Cuppm| 12
plag, vhite mica, hblde + card Zn
- significant rust staining, but} ppmy 55
sulphides easentiallay absent . qupm
0.1
FA-87-17-02 ' L10+00W, .—Vdull orange-brown, bronze - magsive sulphides AuPpb 65 | sulphidic meta~| Fe-rich sediment
54508 - very fine~grained, wetallic - sediment 7
- massive, phyllite? , Asppm| 122
~ appears to be masaive sulphides:
~. predominantly pyrrhotite, py + Cuppm{ 48
chalcopyrite, bornite
- all appear to be recryst (i.e. Znppm| 84
nodular, extremely f-gr)
: ' Agppm| o.3
FA-§7-18-02 L10400W, - grey to black, mottled - significant carbonatiza- A"pph 2 intermediate to] Basalt
’ ‘6+608 - fine-grained, leucocratic tion, serieitization As mafic meta- (tholetitie, '
. - massive, grancblastic ’ pm‘ 2 volcanic Mg-rich)
- mineralogy predominantly hblde, Cu pon I
gtz, plag + card, vhite mica uppm|  se
- occaglonal very fine-grained
sulphides anpm 59
Agppm| 0.1
FA-87-19-02 L7400W, - grey, mottled - gignificant éutbonati:l- Mppb 2 | felsic to imt~ | Dacite to Rhyo—
5+258 - medium to fine-grained tion A ermediate dacite (cale-
~ massive, granoblastic S PPy 2 metavolcanic alkaline)
- mineralogy predominantly qtz,
plag, white mica, hblde (+ chl/ Cuppm| 134
act) + carb
- very minor fine-grained py Z"ppm 41
Ag ppm{ 0.1
Fa-87-20-02 L5+00W, - dull grey to cream-coloured, - significant carbonatiza- Auppb 5 felsic to int- Da;ue to(Rh)l,'cr-
5+005 peppery tion ermediate acite (cale~
—~ very fine-grained to fine—grained As ppm 2 me;:volcanic/ alkaline}
- massive to slfightly clastic, tu
granoblastic Cu ppm| 3
- mineralogy predominantly quartz
plag with minor hblde (porphyru: Znppm it
blasts?) + carb
— veyv rinor dissem{pated py %P?--- 0.1




MPH Consulting Limited  BINOCULAR MICROSCOPE EXAMINATION LOG

Client:__(otweammons_lu e 806 CGiR Property/Areq: _Aans / Cotyes  Examined by: P Gl

HOLE-SAMPLE | OCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL|  FIELD NAME |  GHEMICAL
FA-87~21-02 L5+00W, - dull grey-bronze, wetallie - minor gtz/carb microvein— Au ppb 45 |intermediate Fe-rich Sedi-
4480S - fine-grained to medium-grained ing As metavilcanic/ ment 7
—~ mass/grano to equigran phyllite - gigntficant py content ppm 42 phyllite/tuif
- win predom qtz, plag, carb & in~- - significant carbonatiza- C with massive
diserim vi-gr mafic min (hblde?, tion Uppm} gq py seam
opx?) '
- vf-gr recryst py approx 20X, also 3 anpm 99
primaxy c-gr euhed py ( 5%) 1
; . ! Agppm| .2
FA-87-22-02 LAHOOW, - pale green/grey, mottled - pervasive carbonatization Auppb 5 |iotermediate Andesite
1+508 - fipe-grained, leucocratic ~ minor serfeitization As tn metavol-~ (calc-alka~
- massive/grancblastic to porphyro= : ppm 5 cauc Jtne)
blastic (plag-saussuritized) .
- min predom qtz, carb, vhite mica, c‘uwm 169
mafic minerals, plag Z
-~ very minor fine-grained evhedral nppmi 440
disseminated py
Agppm} o,y
FA-B87-23-02 LA+00W, = dark grey, wmottled - minor carbonatization + Au ppb 5 lintermediate Andesite
1+308 -~ very fine-grained, leucocratic gericitization A to mafic (calc-alka~
- magsive, granoblastic . SPPM| 34 metavulcanic line)
- minerology predominantly hbdlde, c
plag, qtz, bio, white mica + carb UppMm| 105
~ very minor fine-grained dissemin-—
ated py Znppm| o4
Agppmj
FA-87-24-04 12400V, - dark grey, mottled - no significant altera- Auppb| 5 | (ntermediate Andesite
14108 - medium—-grained, leucocratic tion/mineralization A to mafic (cale-alka-~
- appears clastic, peppery texture sppm . metavolcanic/ line)
- mineralogy predominantly qtz, Cu tuff
fapar, bio, hblde, vhite mica PPM| 454
Znppm| ..
Agppmi .,
FA-87-25-03 L7+00W, - dark grey to black, mottled - minor carbonatization Auppb 10 | mafic meta~ Basalt
1+358 - fine-grained, leucocratic A volcanic {tholeiitic)
~ massive/granoblastic to schistose/ Sppm| o
lepidoblastic
- mineralugy predom hblde, plag, Cuppm 237
biuv, gtz, carb
- very rinor f-gr d:i-: anpm 193
Agppm| ¢




MPH Consulting Limited

BINOCULAR MICROSCOPE EXAMINATION LOG

Client: ("zsmbmm PALan sl (owar_ Property/Arem ﬂCMﬁEL / CrrtfAis _ Examined by: /j,éa,

HOLE-SAMPLE# | oCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL|  FIELD NAME |  SHEMICRL
FA-87-26-02 L10+00H, grey, mottled - ninor carbonatization, Au ppb S internediate tof Andesite
14558 vf to f-gr, leucocratic sericicization As pom mafic zeta- {(calc-alka-
massive, granchlastic ) ppl 4 volcanic 1line)
min predom plag, qtz, carb and
very f-gr mafies (aug, epidote + Cuppm 109
hblde) and vhite mica N
very minor diss fine-grained py anpm 74
‘ Agppm| ,
FA-87~27-02 L10+00%, INSUFFICIENT B/R MATERIAL - entire Au ppb 5 intermediate Andestte
1+408 sample sent to Bondar-Clegg As to meravol- (calc-alka-
ppm 2 canic 11ne)
Cuppm| 59
Inppm) 7
Agppm| 4.,
FA-87-28-02 L11400W, light grey, mottled - pervasive carbonatization Auppb S intermediate Andesite
2#408 fine-grained, leucocratic As ppm tu mafic {calc—alka-
masgive, granoblastic pp ¥ netavolcanic 1ine)
min predom plag, qtz, carb, mafics Cuppm
(hblde?, chl, act) and vhite mica PP 166
very minor disseminated fine-—
grained py Zn ppm 72
Agppm| o |
FA-87-29-02 L13+00W, grey to grey-black, mottled - pervasive carbonatiza— Au ppb 5 mafic meta- Basalt
24158 vf to f-gr, leucocratic tion As voleanie (tholeiitic)
massive, granoblastic pprmy 21
min predem hblde (+ epidote, aug-
ite, plag, qtz, vhite mica and Cuppm 94
carb
i nor med-grained evhedral py In ppm 76
Agppmy
FA-87-30~02 L13+00w, green-grey to grey, nottled - pervasive carbonatiza- Auppb 3] mafic meta-~ Basalt
O+858 fine-grained, leucocratic tion As opm volcanic (tholeiitie)
massive, granoblastic - siliceous pp 2
mineralogy predur mafics (ept-
dote, hbhlde, chl® piav, qtz, Cuppm 32
carh
very mlre g e anpm 41
Agppmi 4




@ MPH Consulting Limitod

BINOCULAR MICROSCOPE EXAMINATION LOG
Client: _Cotuigmns_ltecrosena: (Bpux Propeﬁy/Arewﬁ?m / (reers_ Examined by: P L

HOLE-SAMPLE*% LOCATION/GRID ' DESCRIPTION ALTERATION/MINERALRATION‘ANALYTICAL FIELD NAME cco"nﬁpos""cnﬁ"ou
FA-87-31-02 L14400W, = green-grey to grey, mottled - pervasive carbonatization Au ppb 270 |intermedtiate to [Bssalt
14058 - fine-grained, leucocratie sericitization Asppm mafic meta-— (tholeittic?})
- mass/grancblastic to weakly fol- 18 volcanic
fated/lepidoblastic ' .
~ min predom qtz, plag, mafics (vf-gr Cuppm 1s
but appear to be hblde, + epidote, Znpom
chl) + carb, wh mica, mimor bio PPM| 15
- v minor f-gr diss py Agppm
15
FA-87-32~04 L6+60W. - 1t grey to grey, mottled - pervasive carbonatization Au ppb 5 |intermediate  |Andesite
04208 - fine-grained, leucocratic - extensive qtz-carb vein- As to mafic (tholeiitic)
- massive, granoblastic ing Ll BT metavolcanic
- uin predom hblde, plag, qrz, carb
+ vhite mica : Cuppm| 4; -
~ sig qt e~carb velning with rusty
qtz, minur f-gr evhedral py assoc anpm 69
Agppmio .
FA-B87-33-02 L2+460W, - green-grey to grey, mottled - pervasive carbonatization Auppb 5 lintermediste Andentte
OHOON ~ vi-gr to f-gr, leucocratic Asppmi to mafic (calc-alka~
- massive, granoblastic 7 metavolcanic lioe)
- nin predom mafics (hblde?), plag, Cu I .
qtz + carb, vwhite mica, chl ppm 127
- very minor f-gr diss euvhedral py In ppm
64
Agppm| .1
FA-87-34-02 L1400, - green-grey to grey, mottled - pervasive carbonatizatien, AuPpb 15 ] amphibole Dacite to
14408 - vf-gr to f-gr, leucocratic moderately graphitic, As ppm schist / Rhyodacite
- mod foliated, lepidoblastic to schistose 5 intermediate {calc-alka~-
granoblastic Cuppm met avoleanice line)
- min predom plag, qtz (hblde + 49 .
activolite, chl) carb white
mica and graphite znppl" 34
Agppm| o.,
F4-87-35-02 1.9+50uW, ~ green-grey, mottled - pervasive carbonatization, Au ppb 5_| mafic meta- Basalt
2+50N - med to f-gr, leucocratic sericitization As ppm volcanic/ (tholelitic)
~ mass/granoblastic to mod folia— 2 schist
ted/lepidoblastic
- min predom mafics {(hblde, epi Cu ppm 120
+ act), plag, qtz, carb, vhite
Sea ' ' Znppm) o,
- minor f-pr diss euhadral py Agppm
0.1 -

bk



MPH Consulfing Limited

BINOCULAR MICROSCOPE EXAMINATION LOG

Client:__( 4 fotaTens @Mb@M:M& Cwx Proper’(y/Are@ /}:'f/»?ra / Ciopars

Examined by 2 {4,

HOLE-SAMPLE™ { 0CATION/GRID DESCRIPTION RATION/MINERALIZATION| ANALYTICAL|  FIELD NAME ccomeEPMos'anbu
FA-87-36-03 L3+00W, ~ INSUFFICIENT B/R MATERIAL - Au Ppb 5] mafic wmetavol~ | Basalt
3+75N entire sample sent to Bondar- canic (calc-alka=-
Clegg Asppm 2 line)
Cuppm|{ o5
Znppm| 67
Agppm| 0.1
FA-81-37-04 L3400W, - yel-grey to grey-white - extensive carhonatization, Aunpb 5| felstc. weta- Rhyolite
4490N - f to med-gr, leucocratic qtz-carb veining - vulcanie {cale-alka-
- massive, granoblastic - gf-py seam within qtz Asppm 7 line)
-~ min predom quartzo-feldspathic +
carb, mafics, vh mica Cuppm 16
= winor dise evhedral py
- extensive qtz-carb veining, gf-py Znppm 22
seams ’
Agppm| .1
FA-87-38-02 L5HOO0W, - grey tou grey-black, mottled - minor carb veining Auppb 5] wmaffe meta- RBasalt
H40N -~ fine-grained, leucocratic voleantc ttholefittc)
- massive/granvhlastic to schist— Asppmi k]
ose/lepidoblastic
- min predom hblde, plag, qtz, Cuppm| 121
vhite mica ~
- minuy very f-gr diss py, Inppm| 106
Agppm| 0.1
FA-87-39-01 L74+00W, - medium grey, mottled ~ pervasive carbonatization AUPPb 5| 1intermediate Andesite
I+40K - fine-grained, leucocratic to mafic (calc-alka~-
- mass to clastic, grancoblastic As ppm 17 metavoleanic) line)
~ mineralogy predom indeterminate tuff
mafice, plag, qtz + white mica, Cuppm| 129
carb
Znppm 96
Agppm| o.1
FA~-87-40-05 L7+60W, ~ grey-black, mottled white ~ pervasive carbonatization Auppb 10} intermediate Andesite
S+O00NR - fine~-grained, leucucratic (Mg-carb?) metavolcanie (thelelitic,
- massfve gramshlastic : ASppm 2 schist high Mg)
- min predoz anartvzo-—-feldspathiz,
indeterwinate mafics, carh, Cu ppm 54
wminer woite nica
-~ minor £-gr achedral py anpm 73
Agppm| .t




MPH

Client: (Cetzznesy  Micsosp: (2

MPH Consulting Limited

BINOCULAR MICROSCOPE EXAMINATION LOG

Property/Area: _Auzs /Cusnus  Examined by 2 e

HOLE-SAMPLEM | OCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL|  FIELD NAME |  CHEMICAL
FA-87-41-02 L20+00W, - grey=-black, mottled - minor carbonatization, Au ppb 5 |mafic metavol- |Basalt-
1+65N - f to m-gr, leucocrstic extensive rust staining canic Tholeiitic
- massive, grancblastic Asppm 2
- ain predom mafics (indetermin—
ate) plag, carb, qtz + minor Cuppm 97
wvhite mica
- minor dise f-gr py, po anpm 67
- extensive rust staining
Agppm|o.1
FA-B7-42-05 L22400W, ~ grey-black, mottled - minor carbonatization Auppb] s |amphibolite/ |Basale-
34758 ~ f to med-gr, leucocratic mafic meta- Tholefitic
- massive, granoblastic to schist~ ASPPM 15 volcanlc
ose, lepidoblastic
- min predom mafics (Indeter) plag, Cuppm| 135
carb, qtz, wh mica + {irridescent
blue epx {acmitel) z“ppm 64
- minor diss euvhedral py
Agppm| 0.1
FA-87-43-02 L22400W, - grey-black, mottled vhite ~ minor carb microveinlets A"Ppb 5 ] weta=-rhyalite/ {Rhyoltte
. 74005 - f to m~gr, leucocratic qt z-feldapar {calc—alka-
- massive, granocblastic to schist- ASPPI'H 2 purphyry? l1ine)
ose, lepldoblastic
- mildly porphyro (qtz, fspar) cuPpm 13
- min predom qtz~felds with minor
bilo, white mica, chl? Znppm| 39
- v minor diss f-gr euvhedral
'8 i Agppm| 5.1
FA-B7-44-03 L20+009, - grev-black, mottled ~ minor quartz-carb micro- A“PPb 5 | mafic meta- Basalt
14508 - very fine—grained veinlets ’ volcanic {cale-alka—
- mass to schistouse, granoblastic As ppm| 10 1ine)
to lepidoblastic
- min predom {ndeter mafics with Cuppm| 114
oinor plag, qtz, carb, vht mica
. ~ minor diss vf-gr py, qtz—carb anpm 148
microveinlets
Ag ppmi 0.1
FA-87-45-02 L20+00W, - grey—black to grey, peppery ~ extensive carbonatiza-~ AUPpb 5 | mafic meta- Basalt (calc-
24604 - f to med-gr, poss flgsiliry tion, carb micro-vein- volcanic/ alkaline)
- mass/granoblastic to wearly fol- -ing ASPPm 62 tuff
lated/lepidoblastic
- min predom mafics (indeter), carb, Cuppm 132
plag, qtz, white mica
- mipor carb microveinlets anpm 175
Agppm} 0.3




MPH Consulting Limited

Client: (ChibapTons I odpaee (g

BINOCULAR MICROSCOPE EXAMINATION LOG

Property/AreaQ Homires / Ciphs

Examined by 2 5

HOLE-SAMPLEY LOCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL|  FIELD NAME SR
FA-B7-46-04 L174C0W, - green~black, mottled - minor carbonatization Au ppb 5 | intermediste Andesite
4+50N - f-gr, moder leucocratic As to mafic (tholeiitic)
- mass/granoblastic to schistose/ pom 2 met avolcanic
lepidoelastic
- min predom indeter mafics, qtz, Cum 184
plag, carh, vhite mica
= minor py + aph as diss cubes and | Znppin 21
stringers ‘ ’ :
- Agppm| 4.,
PA~B7-47-03 L16+15W, -~ green-grey = no gignificant altera- Auwb 5 | intermediate Andesite
4450N -~ mediue to flne-grained tion or mineralizaticn As to mafic (theletitic,
~ massive/granoblastic to foliated/ ppm 2 metavolcanic _high Mg)
lepidoblastic : -
- min predom indeter mafics, plag, Cu ppm 80
qtz + white mica
- minor vf-gr diss py anm 54
Agppm| 4.,
FA-87-48-03 L27+00W, - green—grey to grey ~ pervasive carbonatization Allm 10 ] intermediate Andesite
- 44608 - vi-gr, mod leucocratic (Mg-carb?) A to mafic {tholeiitice,
- sassive, granoblastic } SPPM| 56 metavolcanic high Mg)
- win predon indeter wafics, qtz, ’
plag + carb, minor vhite mica Cuppml 85
= very ainor diss f-gr euhedral py
Inppm| ,,
Agppm 4.y
FA-87-49-02 L27400W, —~ pale yellow to 1light grey — moderate carbonatizstion AuPpb 5 } felsic to Dacite/Rhyodac—
5+15S - very fine-grained As intermediate ite (calc-
~ mass/grancblastic to mod schist- [l I schistuse "alkaline)
ose/lepidoblastic Cu metavolcanie/
- min predom qtz~felds with minor ppm 13 wet asediment
platey white wica, act + carb
- minor gf sesms no;ed in drill log anpm 107
Ag ppm}
FA-87-50-02 122+00W, - green-grey to grey, mottled - pervasive carbonatiza- Auppb 5 | intermediate Andesite
B+60N - fine-grained, leucocratic tion As to mafic (cale—alka-
- mass, grancblastic . ppm 4 metavolcanics line)
- mineralogy predom indeterminate
wafice (+ chl?) plag, qtz, carb Cuppm) yy
Znppm{
Agppi| o




~ MPH Consulting Limited

Client:_(oatdams_bcssein: (St

BINOCULAR MICROSCOPE EXAMINATION LOG

Property/Areq: _Auies [Canpas

Examined by: 2 See

HOLE-SAMPLEH L OCATION/GRID DESCRIPTION AL TERATION/MINERALIZATION| ANALYTICAL|  FIELD NAME CShEMICA
FA-87-51-02 1.30+00W, white to olive-green-grey - pervasive carbonatization Ay ppb 5 |mafic schist/ Basalt
1+85N fine-—grained, leucocratic - minor c—-gr py metavolcanic? (thalefttic)
well-folisted, lepidoblastic Asppm|
win predom hblde (epidote, act?)
plag, qtz, carb, white mica Cuppm| 150
minor medium to c-gr euvhedral py
Znppm| 21
Agppmig.;
FA-87-52-02 LI0+00W, grey - extensive siliciffcation/ |AUPPB| 5 |intermediate Andesite
1+90N vf~gr to f-gr veining to mafic {(calc-alka-
nagsi{ve, granohlastic ASPPm 4 metavoleanic line)
ain predom indeter mafics, qtz,
plag Cuwm 144
extensive qtz {veina?)
carb veining noted in drill log Znppm| 34
Agppmjo.1
PA-B7-53-06 L31+00W, grey-black, mottled ~ minor carbonatization AUPPb 10 jintermediate Basalt
3+90s8 ced{ ur~grained, leucocratic to mafic (tholefitic)
massive, granoblastic to porphyro~ Asppm| instrusive-
blastic {plag) diorite?
win predom hblde, plag + mag, Cuppm] 112 gabbra?
ilmenite?, white mica, qtz, carb
sig hematite staining, minor anpm 68
dissem py
Agppm| 0.1
FA-87-54-08 L31+55W, grey to rust—coloured - masaive py seams Au ppb 20 felzic to Dacite to
24508 very fine to fine—grained intermediate Rhyodacite
mags/granoblastic to crudely As ppmi 25 wetavolcanie/ (calc~alka-
clast 1c/bedded? gwke?/tuff 1ine)
min predom qtz~felds, py, white CUPPm 130
mica, mafic
mass py seams (vecrystallized/ { Zn ppm 161
nodular py) approx 20 mm acruss
Ag ppmi o3
FA~87-55-05 L31+20W, zrey to rust-coloured ~ massive gf sears Au ppb 5 {felstic to Dacite to
2+50N very fine to fine-grained {intermediate Rhycdacite
magsive/grancblastic to crudely As ppm 2 metavolcanic/ (calc-alra-—
clastic/bedded?/porphyroblastic? gwke /tuff line)
m=in predom quartzo—-feldspathic, Cu ppm 23
vhite mica, mlnor mafles .
rassive g seams Znppm 1731
Agppm|o.




@ MPH Consulting Limited

BINOCULAR MICROSCOPE EXAMINATION LOG

Client:_Cootszmy Pcoussida: (Qux__ Property/req:_leasass [ Coms

Examined by: /%u

HOLE-SAMPLEY L0CATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL| ~ FIELD NAME S
FA-87-56-02 138+00W, - green—grey to grey - qtz veinlets, minor carbona _Al.l ppb 5 mudst one-grey~ }{Basaltie
4+10N -~ fine-grained, leucocratic tization As . vacke (weta- {calc-alka=
‘ - mass/grano to arenacecus/clastic - significant py i 5 sediment ) line)
- min predom qtz-felds with indeter C '
mafic component + carb, chl? ) UPppM{ g4
- sig (1-2X) c-gr evhed py + mass py 7
~ cut by qtz vnlets ranging from nppm 55
transparent to "milky”
Agppm| .1
PA-87-57-03 LI7+80W, - green~hlack, motrled grey - minor carb veining with AuPpb 5 intermediue Basaltic
&+75N - sediv=-grained, leucocratice associated py, po + cpy As to mafic (tholeittic~-
- -~ magy, hypidicmurphic gran texture ppm} tntrusive/ high {ren)
1anging to lepidoblastie Cu amphibolite
- nin predoa plag, hblde + mag, py, ppmi gz
white wmica, bio
- sinur carh veining onoted in log with anm 47
signif pu, py + cpy
- Agppm| o,y
FA-87-58-10 - | 144400W, - grey, mottled . ~ minor carbounatirzation Auwb 3 | intermediate Andeuite.
34255 . - very fine-grained, leucocratic A to mafic ftholelitic)
’ - massive, granoblastic Sppmi 4 metavolcanic
- oin predom indeter mafics, qtz,
plag + carb, minor vhite mica Cuppm 70
—~ very minov diss flne-grained py
: : Znppl ¢,
Agppm!,
. PA-87-59-03 L51400W, ~ green-grey ~ minor carbonatization Auppb 15 |schistose Andesitic
44+65N - f to vf-gr, leucocratic A met asediment / (tholefitic~-
~ schistose, flssile? S PP int metavol- high fron)
- min predom qtz, plag, white canic
mica, amphibole Cuppm) g7
-~ up to 5% diss f-gr euhed py
Znppmi <
Ag ppm) .6
FA-87-60-05 LS0+60W, ~ Zrey to grey-black, mottled - minor carb veining, Auwb intermediate Andesite
4+50H ~ vf-gr, mildly leucocratic stringer sulphlides, rust~ A to mafic (tholefitic)
- nassive, pranoblastic staining S ppm 2 metavolcanle
~ uin predum indeter mafics, qrez,
plag + carb, white mica Cuppm 69
~ signtf (up to 10Z) vi-gr sulph-
ide (py~po?, sph?) stringe:s anpm 42
Agppmlg -




MPH Consulting Limited

Client: ubetzos Fracmtpice Girex

BlNOCULAR MICROSCOPE EXAMINATION LOG

Property/Areq:_Abeszs JCuips__ Examined by: A

: CHEMICAL
HOLE-SAMPLE*‘l LOCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION[ANALYTICAL FIELD NAME COMPOSITION
FA-B7-61-03 L32+00wW, — green=-grey tu grey - significant qtz-carb vein-— Au ppb 5 |schistose Baualtic
4+70N - vf-gr to f-gr, phyllitic? lets, regularly spaced- As met agedisent / (tholetitic)
- mass, granoblastic to schistose, atockworks? ppm 12 tuff
slightly lepidoblastic
~ min predom plag, qtz, white mica, Cuwm 136
amphlbole
- very minor vf-gr disseminated py anpm 192
Agppm|q
FA-87-62-02 L34+00W, ~ light green—-grey to grey - minor carb veining Auppb 5 imafic meta- Basalt
124758 ~ very fine-grained As volcanie (calc-alka-
-~ massive, granoblastic ppm| liue)
- min predom plag, qtz, indeter
mafics, vhite mica Cuppm 116
- very minor diseeminated py
Znppm| o5
Agppmio.y
FA-R7-63-04 L41+00W, -~ black to grey-black, mottled - significant carb- Auppb S  |mafic meta- Basalt (calc-
134508 ~ med-grained, leucocratic veining A intrusfve alkaline
- massive, granoblastic to SPPM| o
hypidiomorphic
- mln predom hblde, plag, qtz + Cuppm 98
nagnet ite, carb
= very minour fine-grained In ppm 58
disseminated py + po
- Agppmlo.l
FaA-87-54-02 L44+00Y, - grey, mottled - no significant altera-~ AuPpb 5 Hntermediate ~ JAndesite
114658 - very f-gr, leucocratic tion/mineralization A to mafie (calc-alka-
- massive, granoblastic Sppm o metavoleanic 1ine)
- min predom plag, indeter =afics,
qtz cuPpm 82
- very minor f-gr diss + po
¥ 8 PY T P n ppm 69
Ag ppmiy g
FA-B7-£5-03 LA4+00d, - grey-black, mottled ~ no signtficant altera- Auppb 3 __|Doritic Basalt
P1+85K - medium to ¢-gr, leucocratic tion/mineralization As pom porphyry? (tholeiizic)
~ massive, hypidiomorphic . pp 2
- min predom hblde (# chl), gtez,
plaz, vhite mica cuPpm 98
- stentf (up to 5X) sulphide
stiingers (py + poe, cpy) anpm 54
Agppmi; |
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Client: _(rhorsTions [ Conblidbe (20 Property/Areq: _AGa1s (pns Examined by:_£. (e
HOLE-SAMPLEH LOCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL|  FIELD NAME cgﬁgéﬂsrrc%n
FA-B7-66-03 L4A9+00W, grey/black, mottled - no significant altera- Au ppb 5 | mafic meta- Basalt (calc-
H10N very fine-grained tion/mineralization As volcanic alkaline?)

massive, granoblastic ppm 2 ’
min predom indeter mafics, plag +
gtz + carb cuwm 118
no visible sulphides, minor rusc-
st aining ’ In ppm 37
Agppm| .,
PA-87-67-03 L5 1400w, grey/black, mottled - significant carbonatiza- Auppb 5 | mafic meta- Bamalt T
T+85N fine to med—gr, leucocratic? tion A volcanic (tholeiitic)
mags, grancblastic to hypidio~ Sppm 2
=morphic ~
min predom hblde, carb, plag +’ Cuppm| 455
qtz, vhite mica, mag
very minor diss fine-grained py, Znppm 66
po »
Agppm| o1
FA-BX-68-05 L28+00E, grey/black, mottled =~ moderate carbonatization Au ppb 10 | mafic meta- Basalt .
- 16+40N . fine to med-gr, leucocratic - gignif qtz-carbonate As volcanic/ (tholeiitie)
wmassive, granoblastic to micro-veinlets and prHI 2 inrrusive
hypidiomorphic stringers Cu |
min predoa hblde, carb, plag + PP 444
qtz, white mica, mag
ver; winor diss fine-grained py, Zn ppml 120
po
Agppm| 4.,
FA-87-69-04 L27+25E, black, mottled - graphitic AUpPD | 15 | metasediment/ | Andesitic
14+400N vi-gr, moderately leucocratic - gignif qtz veining with As gf schist/ (calc—alka~-
masaive, granoblastic agsociated pyritic graph- ppm 12 tuff line)
min predom {ndeter mafics, graph— ite Cu
ite, qtz, carb, vhite mica ppm 144
afnor diss py 7
n ppn
101
Agppmy 4,4
FA~87-70-01 L23400W, yellow/vhite, mottled - gheared? Auppb S5 | internedtate Dacite to
12430N f-gr to med-gr - signif carbonatization As to felsice Rhyodacite
massive/granoblastic to schist— . ppm 3 wet avelcantic/ (calc-alka-~
ose/lepidoblastic schist 1ine)
min predom qtz-felds, carb, CuPpm 21
indeter mafics, vhite mica
signtficant rust staining znppm i
Agppm|  ,




MPH Consulting Limited

Clienﬁ (Z)W/?‘ﬂow é((’oué(’/ﬂé’é ‘ @‘}H

BINOCULAR MICROSCOPE EXAMINATION LOG

Property/Areq: _Auims [Cowns _ Examined by: A5k

HOLE-SAMPLEY LOCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL|  FIELD NAME | GHEMICAL
COMPOSITION
TA-87-71-01 L23400E, ~ grey/green to black, mottled - minor carbonate micro- Au ppb 5 fntermediate Andesite (cale-
15+20N - very fine-grained, leucocratic veining to nafic alkaline)
- massive, granoblastlic Aswm 2 metavolcanic
- min predom indeter mafics, plag +
vhite mica, qtz Cuppm| 118
- minor disseminated py
Znppm| 101
Agppmio.1
FA-87-72-02 L2H-O0E, - grey/gree to grey, mottled ~ significant rust staining |JAUPPB] 5 | tntermediate Andesite
16+00N - vf-gr, leucocratic 7 and veathering of sulphides to mafic (calc-alka-
~ magsive, granoblastic to clastic, - trace po, py, gf? Asppm 4 metavolcanic/ 1line)
hypidiomorphic tuff
~ min predom qtz, vhite mica, plag, Cuppm| 78
carb + mag
- minor py, po, gf Znppm| 39
- significant rust—staining
Agppm| 0.1
TA-B7-73-02 L18300E, =~ green/hlack, mottled - no significant altera~ A"PPb 5 | =mafie intru~ Basaltic
12+70N - cuarse to med-gr, leucocratic tion/mineralization sive/weta~ (tholetitic)
~ manstive, granoblastic to Asppm 34 volcanic
hypldiovworphic
- mln predom hblde, plag, qtz Cuppm{ 95
-~ minor disseminated f-gr py +
cpy? anpm 46
Agppm| 0.1
FA-87-74-02 L18400E, - grey, mottled - pyritic, schistose A"PPb 20 | qtz-ser Dacitic to
7+40N - f-gr, leucrocratic, vitreous - graphitie schist/ Rhyodacitic
- achistose, lepidoblastic As ppm| phyllite (tholetittc)
- min predoa white mica, qtz, blo?,
+ gt Cuppm| 34
— significant py component to
schist anpm 59
Ag ppmi 0.1
TA-87-75-02 L17%00E, - grey/black, mottled - gericitic, graphitic Auppb 5 | graphite-qtz~ Dacite to
9+50N - f-gr, leucocratic, vitreocus - signif carb veining ser schist Rhyodacite
- gchistose, lepidoblastic : As ppm 2 (calc~alka-
- min predom white mica, qtz, gf, 1ine)
indeter mafles, carh Cuppm 9
Znppmy .,
Agppm 0.1

!
!
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MPH

Client . 2flulyons ECpbns @ﬁfd

MPH Consulting Limited

BINOCULAR MICROSCOPE EXAMINATION LOG

Property/Areq: '/Ic‘mf;s / (s Examined by: 2, N

Agppm

HOLE-SAMHE'{ LOCATION/GRID DESCRIPTION ALTERATION/MINERALIZATION| ANALYTICAL]  FIELD NAME cgﬂEPMos'clﬁbu
FA-87-76~02 L1540BE, ~ green/grey, mottled - sericitic, graphitic AuPpb 5 } qtz-sexr—gf Dacitic to
8+62N - very fine-grained, leucocratic - signif qtz-carb veinlets, A schist? Rhyedacitic
vitreous micro-veinlets Sppm 2 (calc~alka-
- schistose, lepidoclastic c line)
= min predom white mica, qtz + gf, uppmi 14
carb
- significant quartz—carb veining ' anpm 73
' Agppm| 5.1
FA-B7-77-05 L11+00E, - black, mottled - minor carbonatization Auppb 5 { mafic achist Basaltic
1+40K - fine-grained, leucocratic - gigniffcant py (tholetitic)
- achistose, lepidoblastic - minor quartz-carb veinlets As‘)pm 2
- min predom indeter mafics, white
mica, plag, qtz + gf, carb Cuppm 128
~ signif c to med-gr euhedral py 7
nppm| g9
Agppm| 0.1
FA-87-78-03 L11400E, -~ grey/green/mottled - significant carbonatiza- Au ppb 5 | iatermediate Dacitic to
24208 - very fine-grained, leucocratic tion A to felsic Rhyodacitic
— massive/granoblastic to mod S ppm 2 wetavoleanic (calc~alka-
schistose/lepidoblastic c line)
- nin predom plag, indeter mafics, uppmi  ss
wvhite mica, qtz, carb
- minor disseminated py In ppm 36
Agppm| .,
Auppb
As ppm
Cuppm
Znppm
Ag ppm,
Auppb
As ppm
Cu ppm
Znppm




APPENDIX E

Geochemical Statistics, Plots



( Sample Cu In fg As Aa -200ki -200Cu  -200In  -200As -200Au  Sm.wt, Nom,mag - efu eln efg efs ehy  e-200Mi 2-200Cu e-200In #-200A5 ~200Au
f FART-31-01-3/4 91,00 308,00 0.30  25.00 40,00 13,00 12,00 22,00 .00 . 130 26,70 448 1342,99 1.2 118,67 189.92 &L 71 56,95 1443 18,99 11,87
FABT-32-01-314 85,00  B5.00 0.05  45.00 365.00  19.00 16,00  20.00 3.00 . 3.50 10,70 1183.79 34448 0,20 183.43 1487.81 7045 4522 81,52 1L.23 10.19
FAOT-02-02-H 23.00 115,00 0.10 126,00 75.00 .00 (4.00 24.00 3.00 2.50 470 659,25 280.77 0.25  315.84 188,00 52,64 35.09 46015 1.52 6,27
! FABT-32-03-3/4 159.00 2080.00 0,10 43.00 20.00 4100 31,00 44,00 300 530 18.80 1597.91 983748 0.7 Z3ULT5 9459 28050 146,52 30289 119 11.82

FABT-42-04-374 51600 193,00 0,20 93,00 4500 141,00 3100  28.00
FABT-G5-01-314 85,00 102,00 0.10 7.00 35.00 23,00 2700 28,00

L) 6,50  17.60 1842.8% 696,78 0.72 33595 N7 509.00 11192 100,09 1444 9,03
3
( FABT-33-02-H 232,00 £0.00 0.10 7.00 70,00 25,00 34,00 28.00 3
i
1
3

4.0 5.80 180,33 19239 0.19  13.20 46,02 4330 50.93 5.2 .48 .72
1.90 3.60  SBb. 1 15L.58 0.25  12.68 176.84 6588 B89 MM 1.58 832
290 4,20 §6.55 6883  0.10 57 7. BT 247 a2 1.3 4,83
430 8,90 146,26 96,59 004 1380 4140 §L40 3.4 BT 276 5,50
1.00 2,10 153440 515.20 142 12520 70,00 109.20 120.80 95,20 8.4 1,00
L930  12.50 510,20 24,50 017 8LAY MLY N4 IL4 LR 480 8,50
50 15,30 846,12 358.04 0.2 133 2497,9%%6 8245 4096 b1 L1 104
5,00 19,40 620,80 27591 0.86 194,00 150,89 77,60 5604 TG0 I3 10,78
6,00 18,10 815,40 269.60 0,40 20L.11 181.00 88,49 64,34 BR.AY 12,07  10.08
B.50  23.10 W3.53 286,26 145 34081 10871 SA35 4348 §1.98 0BT 9,08
6,80  19.30 715,26 450,33 0,49 287.61 227.06 598 4541 7549 1S4 9.4
T.40 2100 9184 2232 0.76 19876 9659 bL32 5297 7548 LS 9.4
1.4 9.80 1337.41 1385458 3.07 28828 115,29 6533 bLE ML 15V 1.61
10 7.70 1MLBS 29279 0,76 3L 1TLIL 12548 79.85  BLES  I1S.21 9.5
L70 1h.0 W75 37845 006 2833 329.08 5285 A1 65,82 1306 1645
820 17,90 2382 132,71 077 385 598,17 1%.13 15013 BOBE 1155 9.42

FABT-13-03-374 50.00 45,00 0.¢5 100 40,00 12,00 52,00 20,00
FABT-13-04-3/4 3300 3500 0.08 .00 15,00 15,00 14.00 22,00
4 FABT-44-01-H# 548,00 184,00 0,40 4,00 2500 39.00 4600 3400
FABI-5-01-3/4 150,00 71,00 0.05 .00 2URD0 L0000 1400 2.00
FAB?-45-02-374 160.00  BA.0D 0,10 3500 600.00 15,00  12.00 15,00 .00
4 FART-35-03-3/4 144,00 B4.00 0,20 8500 .00 18.00  13.00 18,00 1.0
FABT-45-04-3/4 153,00 12,00 0,10 50.00 4500 22,00 1600 22,00 3,00
FAB?-45-05-314 150,00 79.00 040 9400 30,00 1500  12.00 15,00 3.00
£ FABY-05-06-3/4 189,00 119.00 0,05 7400 40,00 1400 12.00. 20,00 00
FABT-35-07-314 158,00 59.00 0,20 5200 2500 17.00 1600 20.00 .00
FABT-$5-08-3/4 8,00 3405.00 0.80 75,00 30.00 1700  16.00 180.00 .00
( FART-05-09-374 345,00 77,00 .20 98.00 45.00 T.O0 2100 22,00 15X
FAgT-06-01-3/4 92,00 114,00 0.05 B.00  100.00 15,00 21.00  20.00 4,00
FABT-06-02-3/4 8100 354.00 o) 9.00 145,00 39,00 3000 21.00 .n

LYLELLLELELLLLELLRLLLLSLYLLLILELLLILLIYLLLTLLELLLLL
=

( FABT-37-01-H 835.00 127,00 0,80  79.00 3500 300 45,00 3200 4,00 . 1.40 370 3128k 442.52 2,82 218.30 12333 U276 158.57 WULIE  1L3D 8.81
FABT-49-01-H 2150  5N.00  B4.00  40.00 1.00 . 0.50 .00 73,33 14133 22400 10667 10.87 &.87
FABT-49-02-H 25.00 8500 78.00 52,00 2.0 1.7 2.9 ULO7T  1%.44 1309 5 4,30
. FABT-4-03-H 76,00 24,00 0,05 9.00  35.00 83,00 75.00 34,00 400 1,70 LD WL TLB 016 2.9 ML,E 20259 24018 ST 12,86 a:04
FABT-tA-04-H 14,00 25,00 0.05 1500 100.00  £0.00  91.00 38,00 .00 1.30 70 808 3.5 0.09 26,15 17436 104,52 158,47  b.2E 597 436
FABT-10-01-H 81,00  49.00 1.6 5,00 70.00 5400 94,00 52,00 1,00 1.50 L70 WL 2041 b.68  25.07 292,44 275,60 39271 LM 18 20.89
C FABT-10-02-3/4 126,00 3100 0.10 300 3500 5100 9500 40,00 5,00 . % 5,50 474,78 106,89 0,38 11,30 13188 {9247 TS0.43  1%0.72 n 9.42
FABT-11-01-H 155,00 52.00  68.00  3B.00 1.0 . 0.30 1.00 £83.89 251,33 02,22 160.89 LY L
FABT-12-01-H 277,50 #4.00 102,00  60.00 1% i 0.10 0.20 T40.00 170,67 272,00 160.00 267 5,87
¢ FABT-12-02-H 580,00 67,00 5T.00  50.00 100 \ 0.60 040 515,56 9.5  S0.67 WM 0.89 .
FAB?-13-01-3/4 9%.00 17.00 0.3  15.00 20.00 2000 20,00  14.00 1.90 R 340 16,80 83247 15200 033 98.82 13L76 1LTH 13L76 L 459 W
FAB7-13-02-3/4 000 22.00 0.1% 300 125 20,00 15,00  20.00 Lo . .10 4,20 15352 8h.b 039 1948 .2 7873 05 .13 3.9 9.84
{ FABT-13-03-H 121,00 160,00 0.05 15,00 25,00 J0.00 27.00 7400 1.00 0,90 220 41393 52148 0.1 45,89 8L 9.7 8B.00 8N4 3.2 B.15
FABT-13-04-3/4 328,00 472,00 0.4 3700 3000 70,00 7500 50.00 3.00 . 1,50 7,60 566,93 3184.62 .70 U996 20267 472,89 50667 3028 3578 33,76
FABT-14-01-3/4 359,00 179.60 0.10  BO.00 50,00 30.00 42,00 52,00 .00 . .80 910 241993 1206,59 0.7 53026 X7.04 V2,27 28341 350,52 1548 5485
L. FAB7-14-02-374 257,00 §75.00 0.19 75,00 95,00 27,00 3600 54,00 300 . §.70 150 7519.81 1715.69 0.98 7529 IL37 ZMLTE 3R2.M SA.AL A2 L
FABT-18-03-3/4 547,00  242.00 0.40 325,00 70,00 27.00  3B.00  40.00 1.00 . 1.80 9.90 W33 17787 2,93 9887 SI3.33 198.00  278.87 29333 1.3 133
FABT-15-01-3/% 543.00 142,00 0.36 114,00 130,00 18,00 20,00  20.00 1.00 . 3.2 1340 33LT7S 192,83 2,79 836,50 725,83 100,50 13400 101,87 5.5 13.9%
( FABT-14-01-H 189,00 95.00 0.4 5300 55,00 44,00 18.00  1B.00 1.00 . 1.4 430 202,57 389.05 1Lé4 256,00 25,4 .33 1. B LI 1024
FA-87-17-01-374 63,00  31.00 0.3 15,00 25,00 13,00 13,00 15,00 1.00 . 2.3 610 22.78  109.82 1,06 5104 8R40 4597 4597 Se.5B 3.5 8.84
FA-87-18-01-H 545,00 38.00 0.5 TR0 350,60 40,00 32,00 32,00 .00 1 1.00 420 305200 J24.B0 f.68 420,00 1980.00 224,00 179.20 179.20 S.00 5600
f FA-87-19-01-3/4 86,00 94,00 0.3 47.00 50,00 13,00 12,00 18,00 1,00 110 10,40 310109 118497 3.76 BiL.b1 630,30 183.88 19127 22691 1241 31L§2
FA-87-20-01-H 29,00 5700 0.4% 47,00 25,00 1000 1300 16,00 250 9.80 3.50 182050 381.47 233 2117 1583 81,87 75.83 93,33 1L.87 14,58
FA-67-11-01-H 25,00 45,00 L5 167,00 220.00 16,00  20.00 22,00 7,00 . 0.80 1,00 356,33 75.00 2,50 279.33 b8 26,47 IR 67T 1187 §.17
FA-87-12-01-H 172,00 26,00 0.4 30,00 19.00 12,00 1200 12,00 1.00 . 1.00 .50 132,00 154,00 2,40 180.00  50.00 72,00 72,00 72.00 600 15,00
FA-83-13-01-3/4 HT.00 104,00 0.6 114,00 345.00 15,00 17.00  $6.00 1,00 4,20 18.30 201590 515.81 347 562,27 W2 AnLiE 9B LS 5.8 152
FA-B7-24-01-3/4 #4700 BLOD 0.3 5400 80.00  1LO0 13,00 1400 2.9 300 11.50 1232.44  429.33 L5 276,00 4.0 TI.56 bA.ME BLTB 10,22 12,78
' FA-E7-24-02-3/4 188,00 55.00 0.5 JLe0 80,00 1500 17.00  16.00 .00 5P .4 7,90 825.41 241,39 2,19 22383 3SLAL 85,83 461 100 879 10.97
FA-B7-24-03-3/4 A0 130,00 0.6% G900 145,00 2500 24,00 24,00 % @D .60 10,20 1553.11  517.5% 221 71.89 AT.7B L4 90,87 90.87 156 .4
FA-67-25-01-3/4 A8.00 3100 0.5 18.00  &0.00 33,00 3600 38.00 2.0 5,20 11,00 99707 A28 229 850 275,00 151,25 165.00 UALEV 947§

(2.3 :Ii

FA-87-25-02-H 87,50 SB.O00  THO00  4B.0D §.00
543,00 6050 WS 4,00 225,90 22,00 3300 24,00 1.00

0.60 13500 116,00 148,00  §4.00 8.00 5.00
1.7 5.50 2342,35 2%6.82 216 02,75 97059 .90 141,35 193.53 43t 10719

S O o
<
=
b3

)

32,00 36.00 0,50 80,00 45,00 24,00 22.00 26,00 240 & 0.50 L4 122,43 A4 5,87 449.33  528.00 ZL.60  258.13 305.07 2341 270.33
R FA-£5-21-02-3/4 825.00  S2.00 2,27 8300 25400 47,00 44,00 48,00 3.0% By 1.20 2,80 546,67 161.75 6.84 195,00 777.78 148,22 135,07 149.33 9.33 L8
FA-67-18-01-3/4 39.00  18.60 0.1 .00 180,30 12,00 26,00 24,08 3.00 ) 620 16,10 135,03 82.32 0.35 10,39 LS9 SR.86 8I.I0 8310 10.39 B.bd



Sanple

FA-87-29-01-3/4
FA-87-30-01-374
FA-87-31-01-3/4
FA-87-31-02-H

FA-87-31-04-H

FA-87-32-01-3/4
FA-87-32-02-3/4
FA-87-32-03-3/4
FA-87-33-01-3/4
FA-B7-33-03-374
FA-B7-34-01-314
FA-87-35-04-314
FA-B7-34-01-3/4
FA-B7-34-02-314
FA-B7-31-01-3/4
Fa-87-37-02-3/4
FA-87-31-03-314

FA-87-38-01-3/%

FA-87-39-02-H
FA-B7-40-01-H
FA-B7-10-02-314
FA-87-10-03-314
FA-87-10-04-374
FA-87-11-01A-H
FABT-4{-18-H
FABT-42-1-3/4
FABT-42-2-3/4
FABT-42-3-3/4
FABT-42-04-H
FABI-13-01-H
FA87-14-1-3/4
FABT-44-2-314
FABT-15-01-3/4
FA7-16-01-3/4
FAB7-§6-02-3/4
FAB7-86-03-3/4
FART-47-01-H
FABT-87-02-H
FABY-48-01-3/4
FABT-48-02-374
FABT-49-05-H
FAB7-50-01-3/4
FABT-51-01-3/4
FABT-52-01-H
FABT-53-01-3/1
FABT-53-02-3/4
FABT-53-03-3/4
FABT-53-04-H
FAB7-53-03-374
FAB7-54-01-H
FAB7-54-02-3/4
FABT-§4-04-3/4
FABT-54-05-314
FABT-54-06-3/4
FABT-54-07-313
FAB7-55-01-374

Vtu

133,00

3.00
318,00
191.00

27.00
2.0
107.00
L0
3540,00
295.00
203,00
28,00
221,00
34000
H.00
147.00
29.00
235,00
152.00
152,00
140.00
106,00
46,00
45,00
36,60
1300
BL00
973.00
191,00
370,00
228,00
309,00
54.00
§95.00
3600.00
190,00

H2.00
141,00
129,00

53,00
293,00
234,00

52,00
231,00
124.00
2045, 00
24,00
115,00
13,00
238,00
159.00
127,00
166,00
320,00

In

26,00
.00
11,00
84,00

21,60
20.00
.00
100,00
18.00
49.00
0,00
16,00
21,00
20,00
25.00
16,00
31.00
1$0.00
60,00
59,00
56,00
37,00
28.00
24,00
41.00
16.00
108,00
375.00
81,00
62,00
129,00
12,00
29.00
.00
.00
84.00

185.00
368.00
.00
34,00
25.00
94,00
22,90
45,00
22,00
40.00
24.00
26,00
25,00
27,00
23.00
19.00
§7.00
38.00

M

0.10
0,30
0.40
0,50

0.20
0.05
0.05
0.10
0.10
0.70
0.10
0.10
0.10
0.05
0.10
0.30
0,05
0.05
0.05
0.03
0.05
0,05
0,60
0.20
0.10
0.05
0.20
0.50
0.60
.30
0.46
0.80
0.20
0.40
1.10
.10

0.80
1.3
9.05
0.20
0.05
9.40
0.03
0,30
0.40
0.90
0.60
0.10
0.05
0.60
0.50
0.39
0.8
0.40

fis

14,00

9.00
51.00
.00

7.00
9.00
§7.00
52,00
900,00
70.00
84.00
5.00
2.0
J.00
4,00
2.0
3.00
1080.00
§5.00
$1.00
§3.00
40,00
2.00
.00
B.00
36,00
86,00
4400
36,00
18.00
45.00
41.00
5.00
13.00
17,00
43.00

144,00
348,00
33,00
11,00
32.00
39,00
2.00
12.00
19.00
307,00
79.00
10,00
5.00
4.00
4.00
10.00
33.00
21.00

]

150.00
115.00
50.00
25.00
135.00
5.00
20,00
12,50
185, 00
200,00
5.00
120.00
40,00
150,00
50.00
£5.00
165.00
75,00
215.00
25.00
95,00
35,00
.00
£0.00
195,00
120,00
30,00
20,00
180,00
30,00
7.5
40,00
110.00
115.00
45.00
35.00
80.00
.50
395,00
590,00
25.00
140,00
30.00
25.00
240,00
70.00
20.00
65.00
105.00
110.00
5,00
5.00
5.00
5.00
30,00
12,50

~200Ni

19,00
25,00
14,00
25.00
99.00
1.0
19.00
10.00
15.00
101.00
18.00
11.00
12,00
25.00
19.00
20.00
30.00
15.00
81.00
13.00
§4.00
11.00
22.00
19.00
20,00
19.00
16,00
19.00
49.00
.00
19,00
.00
14,00
13.00
27,00
3.00
65,00
104.00
33.00
84.00
18.00
21,00
6.00
2,00
28.00
1100
25,00
62,00
10.00
19.00
12.00
20.00
19.00
17.00
7.00
13.00

-200Ca

22,00
24.00
2.00
3200
57.00
21.00
22.00
21,00
15.00
123.00
22,00
13.00
10.00
22,00
13.00
16.00
31,00
11.00
128.00
15.00
14,00
196,00
14.00
24,00
21,00
17.00
21.00
16.00
81,00
20,00
19.00
17.00
15,00
10,00
44,00
29.00
55,00
56.00
28.00
41.00
15.00
22,00
27,00
24,00
22,00
16,00
15.00
71,00
71,00
13.80
1000
4100
14.00
10.00
24,00
21.00

-2001n

26,00
3400
31,00
3600
115,00
38,00
3000
28.00
.00
64.00
22,00
16,00
14.00
2,00
.00
24.00
18.00
20.00
92.00
19.00
20,00
.00
24,00
38,00
.00
W.00
30.00
22.00
35.00
.00
20.00
26,00
100
12,00
28,00
38.00
12,00
16,90
36,00
56.00
40,00
24.00
$0.00
19.00
24,00
26,00
24,00
28,00
0.00
15.00
14,06
24,00
18,00
18.00
18.00
18.0%

~2004s

-

-
Gl e e e e M e b e e e e e o s e e ek bem S e e B Bt R B oD NI NI R e e R AJ O~ G

Bt e e e e s - :
2228388332883828233238232s328238288823ss22xx82eese

2,00
1,00
1.00
2.00

1.00
1.00
1.00
1.00
1.00
.00
T 00
1,00
1.00
2.9
1.00

=200Ru

2,50
.5
.50
5.00
5.00
2,50
2,50
10.00
5.00
10.00
5.00
10.00
.50
5.00
.50
2,50
20.00
5.00
2.50
2.50
.5
2.50
3.00
.50
2.50
2,30
.50
.50
2.50
2.50
.5
2.50
.50
5.00
3.00
2.50
.30
2.50
10.00
2,50
30.00
5.00
2.5
2.50
35.00
3.00
2.50
2.50
.50
10,00
2.50
.50
2.50
2.50
2.5
2,50

Sanant,

L0
.80
170
0.%
L2
2.80
6,20
1,96
L5
.10
10
L
b.50
5.60
1.50
1.4
5.00
L&

.80
1.0
210
3.3
1.5
1.4
L%
5,20
5.2
1.40
1.10
L1
.70
L
50
3.90
1.80
.4
.30
L0
2,00
1.00
1.80
2,80
0.20
5.40
230
10
2.00
2,90
1,20
1.00
.30
b.40
3.30
2,30
1.70

Non.mag  efu

.26 72,99
20,30 253.08
14,50 1542.56
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Figure 10a - HMC Gold Aasays
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Figure 10b - HMC Arsenkc Assays
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Figure 10c - HMC Copper Assays
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Figiure 10d - HMC Zinc Assays
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FA-87-01

i

5i02 58.3 -Al203 14.8 Fe203 4.98
FeO 0 ' Mg0O 3.09 Ca0 6.74
Na20 3.97 K20 .53 Ti02 .53
P205 .25 MnO .13 LOI 3.9

Sum of Oxide Values 93.01999
NORMALIZED OXIDE VALUES

5i02 62.67 Al203 15.91 Fe203 2.18

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE ANDESITE

FeO 2.85 MgO 3.32 Ca0 7.25
" Na20 4.27 K20 .57 Ti02 .57
P205 .27 MnO .14
FA-87-01
OTHER RATIOS ETC.
K20/Na20 .13
FeT/MgO 1.61
LOI/Cal ~ .18
Ti02/Zr .44
TAAS 25.24
C: F : K 63.1 : 33.8 : 3.1
C:F : A 34.3 : 18.4 : 47.4
C: A : K 41.1 : 56.8 : 2
A: F : K 70.2 : 27.2 : 2.5
Peraluminosity Index 1.12
Au ‘ 5
As 5
Cu 33
Zn 70
FA-87-01

IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE ANDESITE SUB-ALKALINE

SILICA CLASSIFICATION:
DACITE ( 62.67 %)
TITANIA CLASSIFICATION:
DACITE ( .57 %) :

FA-87-01

VOLCANOGENIC EVALUATION
RESIDUALS

MgO -.63 K20 -.27 Fe203
Na20 .14 CaO .58 5102

DISCRIMINANT FUNCTIONS
DF1 -1.55
DF2 -8.83
DF3 -8.83
DF4 -4.27
DF5 -1.98

~-3.94
.33

ST I
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FA-87-02
5i02 52.5 Al203 15.6 Fe203 8.310001

FeO 0 Mg0C 4.78 Ca0 10.1
Na20 2.55 K20 .05 Tioz .79
P205 .24 MnO .18 LOI 3

. Sum of Oxide Values 94.5

NORMALIZED OXIDE VALUES
Si02 55.56 Al203 16.51 Fe203 2.42

FeO 5.73 Mg0O §5.06 Ca0 10.69
Na20 2.7 K20 .05 Ti02 .84
P205 .25 MnO .19
FA-87-02
OTHER RATIOS ETC.
K20/Na20 .02
FeT/MgO 1.74
LOI/Ca0 9.000001E-02
TiO2/Zr 1.22
TAA 27.62
C: F: K 56.3 : 44.5 : .2
C:F : A 32.9 : 26.5 : 40.8
C: A: K 44.7 : 55.1 : .2
A: F : K 60.4 : 38.5 : .2
Peraluminosity Index 1.16
Au 5
As 3
Cu 96
Zn 54
FA-87-02

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 55.56 %)
TITANIA CLASSIFICATION:
DACITE ( .84 %)

FA-87-02

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 -.41 K20 -.52 Fe203 -2.68
Na20 ~.99 Ca0 2.28 5i0z2 -.21

DISCRIMINANT FUNCTIONS
DF1 -1.26
DF2 -6.75
DF3 -6.97
DF4 -3.3
DF5 -.48
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FA-87-03
Si02 51.7 A1203 14.2 Fe203 10.5

FeO O Mg0 7.03 Ca0 9.88
Na20 1 K20 .000001 TiO2 .72
P205 .19 MnO .19 LOI 4.1

Sum of Oxide Values 94.58

NORMALIZED OXIDE VALUES
5i02 54.66 Al203 15.01 Fe203 2.35

FeO 7.88 MgO 7.43 Ca0 10.45
Na20 1.08 K20 O TiQ2 .76
P205 .2 MnO .2
FA-87-03
OTHER RATIOS ETC.
K20/Na20 0
FeT/MgO : 1.49
LOI/Cal .13
Tio2/2r 2.24
TAAS 39.23
C+F : K 42.9 : 57.1 : 0
C:F : A 27.5 : 36.6 : 35.9
C: A : K 43.4 : 56.6 : 0
A:F : K 49.5 : 50.5 0
Peraluminosity Index 1.33
Au 5
As 3
Cu 139
Zn 58

FA-87-03

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 54.66 %)
TITANIA CLASSIFICATION:
DACITE ( .76 %)

FA-87-03

VOLCANOGENIC EVALUATION
RESIDUALS

MgO0 1.72 K20 -.54 Fe203 -.869
Na20 -2.56 CaO 1.78 Sig2 1.3

DISCRIMINANT FUNCTIONS
DF1 -9.000001E-02

DF2 -4.52
DF3 -5.04
DF4 -.88

DF5 3.26
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FA-87-04

5i02 48.3 Al1203 14.1 Fe203 6.68
FeO O MgO 5.38 Ca0 8.38
Na20 3.29 K20 .57 Ti02 .76
P205 .24 MnO .14 LOI 98.25
Sum of Oxide Values 87.4
NORMALIZED OXIDE VALUES
S5i02 55.28 Al203 16.13 Fe203 2.59
FeD 4.55 MgO 6.16 Cal0 8.59
Na20 3.76 K20 .65 Ti02 .87
P205 .27 MnC .16
FA-87-04
OTHER RATIOS ETC.
K20/Na20 .17
FeT/Mg0 1.24
LOI/Cal .32
Tio2/Zr 1.83
TAA 33.78
C:F : K 54 : 43.3 : 2.6
C: P : A 33.2 26.6 40.1
C : A : K 44.3 53.5 : 2.2
A: F : K 58.7 39 : 2.4
Peraluminosity Index 1.03
As 23
Cu 143
in 86
FA-87-04

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:

CALC-ALKALINE BASALT SUB-ALKALINE

SILICA CLASSIFICATION:
ANDESITE ( 55.26 %)
TITANIA CLASSIFICATION:

DACITE ( .87 %)

HIGH LOI NOTED IN THIS SAMPLE!

FA-87-04

VOLCANOGENIC EVALUATION

RESIDUALS

Mg0 -1.21 K20

Na20 .25 CaO ~1.186

DISCRIMINANT FUNCTIONS

DF1
DF2
DF3
DF4
DF5

.23 Fe203 -6.7
Si02 1.64

-1

-9.890001

-9.95

-7.32

-4.83



FA-87-05

ROCK CLASSIFICATIONS

JENSEN CLASSIFICATION:

THOLEIITIC BASALT

Si02 49.5 Al203 13.7 Fe203 10.7
FeO O Mg0Q 5.87 CaQ 8.93
Na20 1.82 K20 .07 Tig2 .79
P205 .22 MnO .29 LOI 6.25
Sum of Oxide Values 91.15
NORMALIZED OXIDE VALUES
5i02 54.31 Al203 15.03 Fe203 2.51
FeO 8.3 MgO 6.44 Ca0 9.8
Na20 2.11 K20 .08 Tio2 .87
P205 .24 MnO .32
FA-87-05
OTHER RATIOS ETC.

K20/Na20 .04

FeT/MgO 1.82

LOI/Cal .21

Tio2/Zr 2.18

TAA 35.38
C:F : K 44.6 : 55.1 ¢ .3
C:F : A 28.6 : 35.4 : 386.1
C: A: K 44.1 :+ 55.86 : .3
A :F : K 50.4 : 49.4 : .3
Peraluminosity Index 1.21

Au 5

¢ As 2

Cu 120

Zn 82
FA-87-05

IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE

SILICA CLASSIFICATION:

ANDESITE ( 54.31 %)

TITANIA CLASSIFICATION:

DACITE ( .87 %)

FA-87-05

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 -.21 K20 -.38

Na20 -1.4 Ca0 -.03
DISCRIMINANT FUNCTIONS
DF1 -.77
DF2 -4.7

Fe203 -1.48

5i02 1.97

DF3
DF4
.DF5

-4.98
~-1.586
2.08
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FA-87-06
5i02 48.9 Al203

FeO O MgO
Naz20 1 K20
P205 .23 MnO

13.7 Fe203 12.7

7.48 Ca0 10.3
.02 Tio2 .73
.2 LOI 2.35

Sum of Oxide Values 94.21

NORMALIZED OXIDE VALUES
14.54 Fe203 2.37

5i02 b51.9 Al203

FeO 10 MgO0 7.94 Ca0 10.93
Na20 1.08 K20 .02 Ti02 .77
P205 .24 MnO .21
FA-87-06
OTHER RATIOS ETC.
K20/Naz0 .02
FeT/Mg0 1.7
LOI/Cal .07
TiO2/Zr 2.33
TAA 39.9
C: F : K 40 59.9 : .1
C:F : A 27 : 40.3 : 32.7
C: A : K 45.2 : 4.8 : .1
A F K 44.7 : 5.2 : .1
Peraluminosity Index 1.24
Au 5
As 1
Cu 154
Zn 47
FA-87-086

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 51.9 %)
TITANIA CLASSIFICATION:

DACITE ( .77 %)

FA-87-06

VOLCANOGENIC EVALUATION

RESIDUALS
MgO 1.31 K20 -
Na20 =-2.27 Ca0

.4 Fe203

1.19 5i02

DISCRIMINANT FUNCTIONS

DF1
DF2
DF3
DF4
DFbH

~-. 47
-3.13
-3.55
.54
3.58

.43

1.

93
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FA-87-07

5i02 45.5 Al203 12.2 Fe203 9.46

FeO O Mg0O 6.41 Ca0 9.86
Na20 .44 K20 1.17 Ti02 .62
P205 .15 MnO .13 LOI 12

Sum of Oxide Values 85.3

NORMALIZED OXIDE VALUES
8i02 53.34 Al203 14.3 Fe203 2.49

FeO 7.74 Mg0 7.51 Ca0O 11.68
Na20 .52 K20 1.37 Tip2 .73
P205 .18 MnQO .15
FA-87-07
OTHER RATIOS ETC.
K20/Na20 2.63
FeT/MgO 1.48
LOI/Cal .34
TiQ2/Zr 2.43
TAA 42.13
C:F : K 42.3 : 2.9 : 4.8
C:F : A 29.2 : 38.5 : 34.3
C: A K 43.8 + 51.3 : 4.9
A:F : K 46.2 : 49.3 : 4.4
Peraluminosity Index 1.1
Au 5
As _ 15
Cu ‘ 113
Zn 80
FA-87-07

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 53.34 %)
TITANIA CLASSIFICATION:
DACITE ( .73 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-07

VOLCANOGENIC EVALUATION
RESIDUALS

MgO -1.14 K20 1.07 Fe203 -5.02
Na20 ~2.65 CalO -.57 5i02 3.97

DISCRIMINANT FUNCTIONS
DF1 -.11
DF2 -7.87
DF3 -8.53
DF4 -6.14
DF5 -3.89
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FA-87-08

Sio2 53.3 Al203 14.2 Fe203 8.899999
FeO O Mg0 6.19 CaO 9.34
Na20 2.77 K20 .13 Tio2 .76

P205 .23 MnO .19 LOI 1.6

Sum of Oxide Values 95.33999

NORMALIZED OXIDE VALUES
5i02 55.9 Al203 14.89 Fe203 2.37

FeO 6.27 "Mg0 6.48 Ca0 9.8
Na20 2.91 K20 .14 Tio2 .8
P205 .24 MnO .2

FA-87-08

OTHER RATIOS ETC.

- K20/Na20 .05
FeT/Mg0O , 1.44
LOI/Cal .05

Tio2/Zr 1.86
TAA 34.28
C:F: K 49.6 : 48.8 : .5
C:F : A 31.5 : 31.6 : 36.9
C: A K 45.8 : 3.7 : .5
A:F : K 53.8 : 45.9 : .5
Peraluminosity Index 1.08
Au ’ 5
As 2
Cu 140
Zn 31
FA-87-08

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 55.8 %)
TITANIA CLASSIFICATION:
DACITE ( .8 %)

FA-87-08

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 1.31 K20 -.48 Fe203 ~-1.7

Na20 -.B2 Ca0 1.75 Sioz2 1.23

DISCRIMINANT FUNCTIONS
DF1 -.88
DF2 -6.25
DF3 -6.41
DF4 -1.71
DF5 2.2



FA-87-09

5i02 53 Al203 13.6 Fe203 10.2 '
FeO O Mg0O 7.34. Ca0 9.020001
Na20 2.17 K20 .12 Ti02 .76

P205 .32 MnO .23 LOI 1.55

Sum of Oxide Values 95.98

NORMALIZED OXIDE VALUES
S5i02 55.23 Al203 14.17 Fe203 2.36

FeO 7.44 Mg0O 7.65 Ca0 9.398999
Na20 2.26 K20 .13 Ti02 .79
P205 .33 MnO .24
FA-87-08
OTHER RATIOS ETC.

K20/Na20 .06

FeT /Mgl 1.39

LOI/Ca0 .05

TiO2/Zr 2.14

TAA 40.02
C:F : K 43.4 : 56.1 : .5
C:F : A 28.5 : 3B8.9 : 34.6
C: A : K 44.9 : 54.6 : .5
A :F : K 48.2 : 51.3 : .4
Peraluminosity Index 1.14

Au 5

As 2

Cu ‘128

Zn 49
FA-87-09

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 55.23 %)
TITANIA CLASSIFICATION:
DACITE ( .79 %)

FA-87-089

VOLCANOGENIC EVALUATION
RESIDUALS

MgO0 2.41 K20 -.46  Fe203 -.46
Na20 -1.42 CaO 1.3 Si02 1.86

DISCRIMINANT FUNCTIONS
DF1 ~-.3
DF2 -4.6
DF3 -4.86
DF4 -.13
DF5 4.76
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FA-87-10
8102 55.5 Al203 14.2 Fe203 9.520001
FeO O MgO 4.56 Ca0 13.4
Na20 .47 K20 .02 Ti02 .71
P205 .000001 MnO .18 LOI .8
Sum of Oxide Values 97.81
NORMALIZED OXIDE VALUES
Si02 56.74 Al203 14.52 Fe203 2.28
FeO 6.72 Mg0 4.66 Ca0 13.7
Na20 .48 K20 .02 Ti02 .73
P205 0 MnO .18
FA-87-10
OTHER RATIOS ETC.
K20/Na20 .04
FeT/Mg0 2.09
LOI/Ca0 .02
TiO02/Zr 2.15
TAA 24.81
: F: K 55.4 : 44.5 : |1
: B A 35.4 : 28.4 : 36.2
: A K 49.4 : 50.6 : .1
:F : K 56 43.9 : .1
eraluminosity Index 1.08
Au 5
As 2
Cu 52
in 31
FA-87-10
ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 56.74 %)

TITANIA CLASSIFICATION:

DACITE ( .73 %)
FA-87-10 |
VOLCANOGENIC EVALUATION
RESIDUALS
MgO .21 K20 -.66  Fe203 -.17
Na20 -3.31 Ca0O 6.54  $i02 1.09
DISCRIMINANT FUNCTIONS
DF1 -1.23
DF2 -4.94
DF3 -5.6
DF4 -1.5
DF5 1.68



FA-87-11

5i02 68 Al1203 15.5 Fe203 2.9
FeO O MgO0 1.71 Ca0 3.786
Na20 3.37 K20 1.14 Tio2 .4
P205 .000001 MnO .04 LOI 1.45

Sum -of Oxide Values 96.72

NORMALIZED OXIDE VALUES
5i02 70.31 Al203 16.03 Fe203 1.96

FeO .93 Mgh 1.77 Ca0 3.89
Na20 3.48 K20 1.18 Ti0Z .41
P205 0 MnO .04
FA-87-11
OTHER RATIOS ETC.
K20/Na20 .34
FeT/MgO 1.69
LOI/Cal .12
Ti0Z/Zr .24
TAA 28.59
C:F : K 656.5 : 24 : 10.5
C:F : A 28.2 : 10.3 : B61.4
C: A : K 30 : 85.2 : 4.8
A:F : K 80.5 : 13.86 : 5.9
Peraluminosity Index 1.52
Au 5
As 3
Cu ‘ 24
Zn 46
FA-87-11

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE DACITE
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE ANDESITE SUB-ALKALINE
SILICA CLASSIFICATION:
RHYOLITE ( 70.31 %)
TITANIA CLASSIFICATION:
RHYOLITE ( .41 %)

FA-87-11

VOLCANOGENIC EVALUATION
RESIDUALS

Mgl -.16 K20 ~-.04 Fe203 -2.861
Na20 -.49 Cab -.22 5i02 -1.19 -

DISCRIMINANT FUNCTIONS
DF1 -.5
DF2 -9.25 ‘
DF3 -9.350001
DF4 -2.863
DF5 -1.4
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FA-87-13

.4 Fe203 8.16-

5i02 53.9 Al203 15
FeO 0O MgO 5.9 Ca0O 9.49
Na20 1.68 K20 1.24 Tio2 .8

P205 .000001
Sum of Oxide Values

MnO .13 LOT 1.85

96.11

NORMALIZED OXIDE VALUES

S5i02 56.08 Al203 186

.02 Fe203 2.39

FeO 5.49 MgO 6.14 Ca0 9.87
Na20 1.75 K20 1.29 Ti0o2 .83
P205 0 MnO .14
FA-87-13
OTHER RATIOS ETC.
K20/Na20 74
FeT/MgO 1.38
LOI/Cal .08
Ti02/Zr 1.32
TAA 39
C:F : K 47.4.: 47.4 : 5.3
C:F : A 29.6 : 29.6 : 40.8
C: A : K 40.2 : . 56.4 : 4.5
A:F : K 55.4 : 40.2 : 4.5
Peraluminosity Index 1.21
Au 5
As 2
Cu 91
in 91
FA-87-13

ROCK CLASSIFICATIONS

JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:

THOLEIITIC BASALT

ALKALINE

SILICA CLASSIFICATION:
ANDESITE ( 56.08 %)
TITANIA CLASSIFICATION:

DACITE ( .83 %)

FA-87-13
VOLCANOGENIC EVALUATION
RESIDUALS
MgO 1.17 K20 .87 Fe203 -2.21
Na20 -2 Ca0 2.08 5i02 -.06
DISCRIMINANT FUNCTIONS
DF1 -.14
DF2 -5.77
DF3 -6.2
DF4 -2.69
DF5 .94
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FA-87-14
5i02 67.4 Al203 13.8 Fe203 4.4

FeO O Mg0 1.92 Ca0 4.04
Na20 2.26 K20 2.04 - Ti0Z2 .43
- P205 .000001 MnO .08 LOI 1.6

Sum of Oxide Values 96.12

NORMALIZED OXIDE VALUES
5102 70.12 Al203 14.36 Fe203 2.01

FeO 2.31 ' Mgl 2 Cal0 4.2
Na20 2.35 K20 2.12 Ti02 .45
P205 0 MnO .08
FA-87-14
OTHER RATIOS ETC.
K20/Na20 .9
FeT/MgO 2.29
LOI/Cal .13
TiO2/Zr .29
TAA 38.61
C:F: K 50.5 + 33.2 : 16.3
C:F : A 26 : 17.1 : 56.9
C: A : K 28.4 : 62.4 : 9.2
A:F : K 69.1 : 20.7 : 10.2
Peraluminosity Index 1.44
Au 5
As 2
Cu 19
Zn 54
FA-87-14

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE DACITE
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE ANDESITE SUB-ALKALINE
SILICA CLASSIFICATION:
RHYOLITE ( 70.12 %)
TITANIA CLASSIFICATION:
DACITE ( .45 %)

FA~87~14

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 ~-.03 K20 .92 Fe203 -1.25
Na20 -1.67 Ca0 -.05 Si02 .63

DISCRIMINANT FUNCTIONS
DF1 -.1
DF2 -7.69
DF3 -8.01
DF4 -1.32
DF5 .17
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FA-B87-15
Si02 48.4 Al203 13.6 Fe203
FeO O MgO 4.9 Cal
Na20 2.03 K20 .73 Ti02
P205 .000001 MnO .19 LOI
Sum of Oxide Values 89.85
NORMALIZED OXIDE VALUES
S5i02 53.99 Al203 15.17 Fe203
FeO 5.8 "Mg0O 5.47 Cal
Na20 2.26 K20 .81 Ti0O2
P205 0 MnO .21
FA-87-15
OTHER RATIOS ETC.
K20/Na20 .36
FeT/MgO , 1.62
LOI/Cal .18
Ti02/Zr 2.35
TAAS 28.84
C:F : K 56.1 : 41 : 2.9
C:F : A 36.8 : 26.9 : 36
C: A : K 49.1 : 48.3 : 2,
A :F : K 556.7 : 41.4 : 3
Peraluminosity Index .92
Au .b
As 19
Cu 120
Zn g8
FA-87-15

ROCK CLASSIFICATICNS
JENSEN CLASSIFICATION:
CALC~-ALKALINE BASALT

7.93
11.8
7.35

2.4
13.16
.73

.2
6

IRVINE-BARAGAR CLASSIFICATION:

THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 53.99 %)
TITANIA CLASSIFICATION:
DACITE ( .73 %)

FA-87-15

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 -1.68 K20 - .38 Fe203 -5.1

Naz20 -1.17 Ca0O 2.72 Si02

DISCRIMINANT FUNCTIONS
DFL -1.7

DF2 -7.95

DF3 -8.28
- DF4 -6.5

DF5 -3.52

2.15



7
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FA-87-16

8i02 67.4 Al203 15 Fe203 3.41
FeO 0O MgO 1.74 Ca0 2.91
Na20 3.96 K20 .91 Ti02 .33
P205 .000001 MnO .03 LOI 1.65

Sum of Oxide Values 95.53

NORMALIZED OXIDE VALUES
5i02 70.55 Al1203 15.7 Fe203 1.92

FeQ 1.49 MgO 1.82 Ca0 3.05
Na20 4.15 K20 .95 Ti02 .35
P205 0 MnO .03
FA-87-16
OTHER RATIOS ETC.

K20/Na20 - .23

FeT/MgO 1.98

LOI/Cal .18

Tio2/Zr .22

TAA 27.78
C: F: K 62.8 : 28.89 : 8.3
C:F : A 27.5 12.6 : 59.9
C: A: K 30.2 65.8 : 4
A:F : K 78.7 : 16.6 : 4.8
Peraluminosity Index 1.48

Au 5

As 2

Cu 12

in 55
FA-87-186

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE DACITE
IRVINE-BARAGAR CLASSIFICATION:
CALC~ALKALINE ANDESITE SUB-ALKALINE
SILICA CLASSIFICATION:
RHYOLITE ( 70.55 %)
TITANIA CLASSIFICATION:
RHYOLITE ( .35 %)

FA-87-~16

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0d -.22 K20 -.26 Fe203 -2.29
Naz20 .11 Ca0 -1.23 8i02 -~.62

DISCRIMINANT FUNCTIONS
DF1 -.84
DF2 -8.770001
DF3 -8.72
DF4 -1.94
DF5 -1.41



L
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FA-87-17

5i02 2.03 Al203 2.2 Fe203 59.3
FeO 0 ~ MgO .29 Ca0 .25
Na20 .000001 K20 .07 Ti02 .06
P205 .000001 MnO .000001 LOI 32.95
Sum of Oxide Values §8.41

NORMALIZED OXIDE VALUES
5i02 3.48 Al203 3.77 Fe203 2.67

FeO 88.94 MgO .5 Ca0 .43
Na20 0O K20 .12 Ti02 .1
P205 0 MnO O
FA-87-17
OTHER RATIOS ETC.
K20/Na20 1.701412E+36
FeT/MgO 202.84
LOI/Cal 25.54
Ti02/Z2r 10
TAA 59.05
Cc:F K .5 899.4 : |1
C:F : A .5 : 95.5 : 4
C: A : K 10 : 87.3 : 2.8
A:F : K 4 : 85.8 : .1
Peraluminosity Index - 7.19
Au 65
As 122
Cu 48
in 84
FA-87-17

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC HIGH IRON BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
DEPLETED ( 3.48 %)
TITANIA CLASSIFICATION:
ULTRAMAFIC ( .1 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-17

VOLCANOGENIC EVALUATION
RESIDUALS

MgO -52.9 K20 2.74 Fe203 386.11
Na20 18.61 CaO -61.43 Si02 17.99

DISCRIMINANT FUNCTIONS
DF1 -16.16
DF2 44.32
DF3 49.38
DF4 489.28
DF5 -36.87



proms

FA-87-18
5102 45.6 A1203 13.89 Fe203 10.1

FeO O - MgO 7.65 CaO 10.1
. Na20 1.45 K20 .01 Tio2 .53
P205 .000001 MnO .15 LOI 8.15

Sum of Oxide Values 88.68

NORMALIZED OXIDE VALUES
5i02 b51.42 Al1203 15.67 Fe203 2.29

FeO 8.19 Mg0 8.83 Ca0 11.39
Na20 1.64 K20 .01 Tio2 .6
P205 O MnO .17
FA-87-18
OTHER RATIOS ETC.
K20/Na20 .01
FeT/Mg0 1.32
LOI/Cal .24
TiQ2/%2r 2
TAA 39.87
C:F : K 43.6 : 56.3 : O
‘C: F : A 28.6 : 37 : 34.4
C: A: K 45.4 : 54.6 : O
A:F : K 48.2 : 51.8 : O
Peraluminosity Index 1.2
Au 5
As 2
Cu 56
Zn 59
FA-87-18

ROCK CLASSIFICATIONS

JENSEN CLASSIFICATION:
THOLEIITIC MAGNESIUM-RICH BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION: .

BASALT ( 51.42 %)

TITANIA CLASSIFICATION:

DACITE ( .6 %)

HIGH LOI NOTED IN THIS SAMPLE!

FA-87-18
VOLCANOGENIC EVALUATION
RESIDUALS
MgO .35 K20 -.28  Fe203 -4.05
Na20 -1.43 Ca0 -.35  $i02 1.9
DISCRIMINANT FUNCTIONS
'DF1 -.58
DF2 -7.12
DF3 -7.48
DF4 -4.47

DF5 -1.32



FA-B7-18

Si02 68.5 Al203 14.4 Fe203 2.94

FeO 0O Mg0 2.11 CalO 3.089
Na20 4.16 K20 1.1 Tig2 .38
P205 .000001 MnO .07 LOI 2.8

Sum of Oxide Values 96.64

NORMALIZED OXIDE VALUES
5i02 70.88 Al203 14.9 Fe203 1.95

FeO .99 MgO 2.18 Ca0 3.2
Na20 4.3 K20 1.14 TiQ2 .39
P205 0 MnO .07
FA-87-19
OTHER RATIOS ETC.
K20/Na20 .27
FeT/MgO 1.4
LOI/Cal .29
Tio2/Zr .24
TAA 30.68
C: F: K 63.5 : 26.8 : 9.7
C :F : A 29.3 : 12.4 : 58.3
C: A : K 31.9 : 83.3 : 4.8
A: F : K 77.6 : 16.5 : 5.9
Peraluminosity Index 1.33
Au 5
As 2
Cu 34
Zn 41
FA-87-19

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE DACITE
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE ANDESITE SUB-ALKALINE
SILICA CLASSIFICATION:
RHYOLITE ( 70.88 %)
TITANIA CLASSIFICATION:
RHYOLITE ( .39 %)

FA-87-19
VOLCANOGENIC EVALUATION
RESIDUALS
MgO .32 K20 -.1 Fe203 -2.4
Na20 .35 CaO -.82 $i02 -.1
DISCRIMINANT FUNCTIONS
DF1 -.71
DF2 -9.22
DF3 -9.12
DF4 -1.99

DF5 -.32



FA-87-20
5i02 68.1 Al1203 16.5

FeO 0 . Mg0 1.21
Na20 3.87 K20 2.06
P205 .02 MnO .03

Fe203 2.36
Ca0 4.01
Tioz2 .42
LOI 1.5

Sum of Oxide Values 98.54

NORMALIZED OXIDE VALUES

8i02 69.11 Al203 16.75 Fe203 1.95
FeO .4 Mg0 1.23 CaO 4.07
Na20 3.83 K20 2.089 - Ti02 .43
P205 .02 MnO .03
FA-87-20
OTHER RATIOS ETC.
K20/Na20 .53
FeT/Mg0 1.95
LOI/Cal .12
Ti02/Zr .24
TAA 29.33
C:F : K 68.3 : 13.89 : 17.8
C:F : A 30.3 : 6.2 : 63.5
C: A : K 29.8 : 62.4 : 7.8
A :F : K 81.8 : 8 : 10.2
Peraluminosity Index 1.35
Au 5
As ' _ 2
Cu 30
Zn 105
FA-87-20

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE RHYOLITE
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE DACITE SUB-ALKALINE
SILICA CLASSIFICATION:
RHYOLITE ( 69.11 %)
TITANIA CLASSIFICATION:
DACITE ( .43 %)

FA-87-20
VOLCANOGENIC EVALUATION
RESIDUALS
Mg0 -.85 K20 .89 Fé203 -3.07
Na20 .04 Ca0 .06 8i02 -2.19

DISCRIMINANT FUNCTIONS
DF1 -.83
DF2 ~-8.55
DF3 -8.55
DF4 -3.17
DF5 -2.37



FA-87-21
5i02 43.4 Al203 8.51 Fe203 28.5

FeO 0O Mgl 2.78 - Ca0 6.95
Na20 .17 K20 .05 Tio2 .35
P205 .000001 MnO .12 LOI 7.65

Sum of Oxide Values 88.16001‘

NORMALIZED OXIDE VALUES
Si02 49.23 Al203 9.649999 :
Fe203 2.1

FeO 27.2 MgO 3.15 Cal 7.88
Na20 .19 K20 .08 Ti02 .4
P205 O MnO .14
FA-87~-21
OTHER RATIOS ETC.
K20/Na20 .32
FeT/MgO 10.25
LOI/Cal .32
Ti02/Zr 1.05
TAA 28.46
C: F : K 21 : 78.9 : .2
C:F : A 16.8 : 63.1 : 20.1
C: A : K 45.4 : 54,3 : .3
A: F : K 24.1 : 75.8 : .1
Peraluminosity Index 1.28
Au 45
As 42
Cu 89
Zn 99

FA-87-21

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC HIGH IRON BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
BASALT ( 48.23 %)
TITANIA CLASSIFICATION:
RHYOLITE ( .4 %)

FA-87-21

VOLCANOGENIC EVALUATION
RESIDUALS

MgO0 -6.07 K20 -.13 Fe203 15.87
Na20 -2.53 CaO -4.93 5i02 8.05
DISCRIMINANT FUNCTIONS

DF1 -4.54
DF2 13.87
DF3 13.8
DF4 18.32

DF5 4.95



FA-87-22
Si02 48.8 Al203 15.1 Fe203 9.140001
FeO O MgO 6.47 Ca0 8.32
Na20 2.34 K20 .000001 TiQ2 .72
P205 9.000001E-02

MnO .17 LOI 6.1

Sum of Oxide Values 91.56

NORMALIZED OXIDE VALUES
S5i02 53.41 Al203 16.49 Fe203 2.42

FeO 6.8 Mg0 7.07 CaD 10.18
Na20 2.56 K20 0 Tio2 .79
P205 .1 MnO .19
FA-87-22
OTHER RATIOS ETC.

K20/Na20 0

FeT/MgO 1.41

LOI/Cal .2

Ti02/2r 1.98

TAA , ' 35.69
C:F : K 47.9 : 52.1 : 0
C:F : A 29.6 : 32.2 : 38.3
C: A : K 43.86 : 56.4 : O
A:F : K 54.3 : 45.7 :+ 0
Peraluminosity Index 1.23

Au 5

As ' 5

Cu 169

Zn 140
FA-BT7-22

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 53.41 %)
TITANIA CLASSIFICATION:
DACITE ( .79 %)

FA-87-22

VOLCANOGENIC EVALUATION
RESIDUALS

MgO .25 K20 -.43 Fe203 -3.45
Na20 -.86 CaO .16 5102 .48

DISCRIMINANT FUNCTIONS
DF1 ~.73
DF2 -5.53
DF3 -5.76
DF4 -3.72
DF5 -.54



FA-87-23

8102 50 Al1203 14.9 Fe203 8.859999
FeO O MgO 4.15 Ca0 10.1.
Na20 3.64 K20 .42 Tio2 .73

P205 .02 MnO .16 LOI 7.7

Sum of Oxide Values 92.32

NORMALIZED OXIDE VALUES
Si02 54.16 Al203 16.14 Fe203 2.42

FeO 6.46 Mg0O 4.5 Ca0 10,94
Na20 3.94 K20 .45 Tio2 .79
P205 .02 MnO .17
FA-87-23
OTHER RATIOS ETC.
K20/Na20 11
FeT,/Mg0O 2.13
LOI/Cal .23
Ti02/2r : 1.88
TAA 24.986
C: F: K 56.6 : 41.7 : 1.7
C:F : A 35.4 : 26.1 : 38.4
C: A: K 47.3 : 51.3 : 1.4
A:F : K ‘ 58.6 : 39.8 : 1.6
Peraluminosity Index .95
Au 5
As 33
Cu 105
Zn 68
FA-87-23

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 54.16 %)
TITANIA CLASSIFICATION:
DACITE ( .79 %)

FA-87-23
" VOLCANOGENIC EVALUATION
RESIDUALS
K20 -.03 Fe203 -3.23

MgO -1.9
Na20 .41 Ca0 1.42 Si0z .63

DISCRIMINANT FUNCTIONS
DF1 -2.42
DF2 -6.74
DF3 -6.67
DF4 -3.7
DF5 -2.87



FA-87-24
5i02 51.4 Al203 14.9 Fe203 8.439999

FeO O Mg0 4.01 +Ca0 9.43
Na20 2.7 K20 .000001 TiO2 .77
P205 .11 MnO .15 LOI 5.15

Sum of Oxide Values - 91.28

NORMALIZED OXIDE VALUES
5i02 56.3 Al203 16.32 Fel203 2.48

FeD 6.08 MgO 4.39 Ca0 10.33
Na20 2.96 K20 0 TiO2 .84
P205 .12 MnO .16
FA-87-24
OTHER RATIOS ETC.
K20/Na20 0
FeT/MgO 2.1
LOI/Cal 17
TioZ2/Zr 2
TAA 24.83
C:F : K 55.9 : 44.1 : 0
C:F : A 33.2 26.1 : 40.7
C: A : K 44 .9 56.1 : O
A:F : K 60.9 39.1 : O
Peraluminosity Index 1.14
Au 5
As 4
.Cu 1566
Zn 66
FA-87-24

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 56.3 %)
TITANIA CLASSIFICATION:
DACITE ( .84 %)

FA-87-24

VOLCANOGENIC EVALUATION
RESIDUALS

MgO -1.62 K20 -.54 Fe203 -3.1

Na20 -.76 Ca0 1.23 5102 .59

DISCRIMINANT FUNCTIONS
DF1 -1.86
DF2 -6.95
DF3 ~7.13
DF4 -3.77
DF5 -2.56



FA-87-25
Si02 48.6 Al203 14.6 Fe203 11.2

FeO O MgO 6.48 CaO 10.7
Na20 1.7 K20 .02 Tio2 .79
P205 .02 MnO .24 LOI 3.2

Sum of Oxide Values 93.46
NORMALIZED OXIDE VALUES

5102 52 Al1203 15.62 Fe203 2.45
FeO 8.58 MgO 6.93 Ca0 11.45
Na20 1.82 K20 .02 TiQ2 .85
P205 .02 MnO .28
FaA-87-25
OTHER RATIOS ETC.
K20/Na20 .01
FeT/MgO0 1.73
LOI/Cal 9.000001E-02
Tio2/Zr 2.43
TAA 34,37
C:F : K 46.1 : 53.9 : .1
C:F : A 29.9 : 34.9 : 35.2
C: A : K 45.9 : 54 : .1
A:F : K 50.1 : 49.8 : .1 .
Peraluminosity Index 1.16
Au 10
As -2
Cu 237
Zn 191
FA-87-25

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 52 %)
TITANIA CLASSIFICATION:

- DACITE ( .85 %)

FA-87-25

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 .14 K20 -.39 Fe203 -1.31
Na20 -1.5 CaD 1.52 Si0o2 .99

DISCRIMINANT FUNCTIONS
DF1 -.986
DF2 -2.32
DF3 -2.63
DF4 -1.57
DF5 1.77



FA-87-286

5i02 52.6 Al203 15.3 Fe203 8.2

FeO O MgO 4.98 Ca0 8.310001
Na20 3.75 K20 .000001 TiO2 .87
P205 .000001 MnO .18 LOI 4

Sum of Oxide Values 93.58399

NORMALIZED OXIDE VALUES
S5i02 56.21 Al203 16.35 Fe203 2.53

FeO 5.61 Mg0O 5.3 Ca0 B.88
Na20 4.01 K20 0 Ti02 .93
P205 0 MnO .19
FA-87-26
OTHER RATIOS ETC.
K20/Na20 0
FeT/Mg0 1.65
LOI/Cal .15
TiQ2/Zr 1.86
TAA 29.14
C:F: K . 54,2 : 45.8 : 0
C:F : A 32.1 : 27.2 : 40.7
C: A : K 44.1 : 55.9 : 0
A: F : K 60 : 40 : O
Peraluminosity Index 1.12
Au 5
As 4
Cu 109
Zn 74
FA-87-26

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 56.21 %)
TITANIA CLASSIFICATION:
DACITE ( .93 %)

FA-87-26

- VOLCANOGENIC EVALUATION

RESIDUALS

MgO -.19 K20 -.58 Fe203 -2.77

‘NaZO .27 CaO " .43 S5ioz .1

DISCRIMINANT FUNCTIONS
DF1 -1.33
DF2 -6.55
DF3 -6.5
DF4 -2.74
DF5 -.33



FA-87-27
Si02 47.7  Al203 14.8 TFe203 8.37

FeO O -Mg0 5.13 Ca0 9.04
Na20 3.82 K20 .25 Tio2 .83
P205 .02 MnO .13 LOI 8.649989

Sum of Oxide Values 89.48001

NORMALIZED OXIDE VALUES :
Si02 53.31 Al203 16.54 Fe203 2.6

FeO 6.07 Mg0 5.73 Ca0 10.1
Na20 4.27 K20 .28 Ti02 .93
P205 .02 MnO .15
FA-87-27
OTHER RATIOS ETC.

K20/Na20 07

FeT/MgO 1.63

LOI/Ca0 ' .29

TiQ2/Zr 2.186

TAA 29.489
C : F: K 54.3 : 44.6 : 1.1
C:F : A 33.6 27.6 38.7
C: A : K 46.1 53 : .8
A:F : K 57.8 41.2 1
Peraluminosity Index 1

Au ' 5

As 2

Cu 109

in 57
FA~-87-27

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
CALC~ALKALINE BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 53.31 %)
TITANIA CLASSIFICATION:
DACITE ( .83 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-27

VOLCANOGENIC EVALUATION
RESIDUALS

MgO0 -1.68 K20 -.11 Fe203 -4.95
Na20 .92 CaD -.64 5102 .83

DISCRIMINANT FUNCTIONS
DF1 =-1.77
DF2 -8.41
DF3 -8.28
DF4 -5.24
DF5 -4.26



FA-87-28

Si02 51.2 Al203 15.2 Fe203 9.54
FeO O MgO 5.886 Ca0 12.1
Na20 .73 K20 .000001 TiO2 .83
P205 .05 MnO .27 LOTI 4.3
Sum of Oxide Values 85.16001
NORMALIZED OXIDE VALUES
S8i02 53.81 Al203 15.87 Fe203 2.45
FeO 6.82 Mg0O 6.26 CalD 12.72
Na20 .77 K20 0 TiQ2 .87
P205 .05 MnO .28
FA-87-28
OTHER RATIOS ETC.
K20/Na20 0
FeT/Mg0O 1.6
LOI/Cal .11
Tio2/Z2r 2.23
TAA , 31.7
C: F: K 50.8 49.2 : O
C:F : A 31.7 30.7 37.5
C: A: K 45.8 54.2 0
A :F : K 55 : 45 : 0
Peraluminosity Index 1.24
Au 5
As 2
Cu 166
Zn 72
FA-87-28
ROCK CLASSIFICATIONS
- JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 53.81 %)

TITANIA CLASSIFICATION:

DACITE ( .87 %)
FA-87-28
VOLCANOGENIC EVALUATION
RESIDUALS
Mg0 .43 K20 -.51 Fe203 -1.9
Na20 -2.78 Ca0O 3.92 5i02 .26
DISCRIMINANT FUNCTIONS
DF1 -.51
DF2 -5.39
DF3 -5.98
DF4 -2.856
DF5 2.08



il

FA-87-28
Si02 40.9 Al203 10.1 Fe203 7.97

FeO O MgO0 5.18 Cab 12.1
Na20 1.42 K20 .3 Tio2 .51
P205 .11 MnO .27 LOI 18.6

Sum of Oxide Values 78.26

NORMALIZED OXIDE VALUES
5i02 52.26 Al203 12.81 Fe203 2.57

FeO 6.85 MgO 6.862 Ca0 15.486
Na20 1.81 K20 .38 Ti02 .65
P205 .14 MnO .34
FA-87-29
OTHER RATIOS ETC.

K20/Na20 .21

FeT /Mgl 1.54

LOI/Cal .4

Ti02/2r 1.91

TAAS ‘ 28.84
C:F: K 56.5 : 43.3 : 1.2
C:F : A 39.6 : 30.9 : 29.6
C: A : K bB.5 : 42.2 : 1.2
A :F : K 48.2 : 50.3 : 1.4
Peraluminosity Index .74

Au 5

As ‘ 21

Cu 94

in 76
FA-87-29

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 52.26 %)
TITANIA CLASSIFICATION:
DACITE ( .65 %) :
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-29
VOLCANOGENIC EVALUATION
RESIDUALS
MgO -4.98 K20 .3 'Fe203 -10.01
Na20 -.72 CaO -.32 Si02 7.03
DISCRIMINANT FUNCTIONS
DF1 -2.05
DF2 -12.42
DF3 -12.79
DF4 -12.27

DF5 -9.359998



FA-87-30

5i02 45.4 Al203 14.2 Fe203 9.850001

FeO 0O MgO 6.55 Ca0 8.310001
Na20 3.42 K20 .000001 TiO2 .81
P205 .03 MnO .17 LOI 9.2

Sum of Oxide Values 87.76

NORMALIZED OXIDE VALUES
8i02 51.73 Al203 16.18 Fe203 2.4

FeO 7.94 MgO 7.46 Ca0 9.47
Na20 3.9 K20 0 Tio2 .7
P205 .03 MnO .19
FA-87-30
OTHER RATIOS ETC.
K20/NaZ20 0
FeT/Mg0O . 1.5
LOI/Cal .32
TiQ02/Zr 2.5
TAA 35.81
C: F: K 46.5 : 3.5 : 0
C:F : A 29.7 : 34.3 : 38
C: A: K 45.2 : 54.8 : 0
A:F : K 51.2 : 48.8 : 0
Peraluminosity Index 1.08
Au 5°
As 2
Cu 32
Zn 91
FA-87~30

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 51.73 %)
TITANIA CLASSIFICATION:
DACITE ( .7 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-30

VOLCANOGENIC EVALUATION
RESIDUALS

MgO -.99 K20 -.28 Fe203 -4.48
Na20 .83 Ca0 -2.48 5102 1.58

DISCRIMINANT FUNCTIONS
DFl1 ~1.55
DF2 -7
DF3 -6.87
DF4 -4.28
DFb5 -2.81



-
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FA-87-31

5i02 45.8 Al203 14.4 Fe203 8.880001
FeO O Mg0O 5.42 Cal 12

Na20 1.16 K20 .57 Tio2 .58

P205 .11 MnO .2 LOI 12.45

Sum of Oxide Values 88.46

NORMALIZED OXIDE VALUES
Si02 51.78 Al203 16.28 Fe203 2.36

Fe0 6.92 MgO 6.13 Ca0 13.57
Na20 1.31 K20 .84 Tio2 .67.
P205 .12 MnO .23
FA-87-31
OTHER RATICS ETC.
K20/Na20 .49
FeT/MgO . 1.64
LOI/Cal .31
Ti02/Zr 2.31
TAA ‘ 31.27
C:F : K 52.1 : 45.7 : 2.2
C: F : A 33.7 : 29.5 : 36.8
C: A : K 46.8 : 51.2 : 2
A: F K 54.3 : 43.5 : 2.1
Peraluminosity Index 1.07
Au 5
As 1
Cu 1
Zn 1
FA-87-31

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 51.78 %)
TITANIA CLASSIFICATION:
DACITE ( .87 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-31

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 -2.09 K20 .34 Fe203 -5.34
Na20 -1.8 CaO 1.89 Sio2 1.33

DISCRIMINANT FUNCTIONS
DF1 -1.37
DF2 -9.49
‘DF3 -9.986
DF4 -6.87
DF5 -4.02



FA-87-32

5i02 44.2 Al1203 13.6  Fe203 10.2

FeO 0 MgO0 7.11 Ca0 10.5
Na20 1.5 K20 .26 Tiocz .72
P205 .1 MnO .17 LOI 13.1

Sum of Oxide Values 87.56

NORMALIZED OXIDE VALUES
5102 50.48 Al203 15.53 Fe203 2.54

FeO 8.2 Mg0O 8.12 Ca0 11.89
Na20 1.71 K20 .3 Tio2 .82
P205 .11 MnO .19
FA-87-32
OTHER RATIOS ETC.
K20/Na20 .18
FeT/MgO0 1.43
LOI/Ca0 .36
TiQ2/Zr 2.34
TAA 38.07
C:F : K 45,2 : 53.8 : 1
C:F: A 30.1 35.8 : 34.1
C: A : K 46.4 52.6 : 1
A:F : K 48.3 : 0.8 : .9
Peraluminosity Index 1.11
Au 5
As 14
Cu N 97
Zn 69
FA~-87-32

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 50.48 %)
TITANIA CLASSIFICATION:
DACITE ( .82 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-32

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 -.83 K20 .07 Fe203 -4.69
Na20 -1.17 CaO -.54 5i02 2.28

DISCRIMINANT FUNCTIONS
DF1 -.66
DF2 -7.38
DF3 -7.7
DF4 -5.33
DF5 -2.85



FA-87-33
5i02 47.3 Al1203

FeO O MgO
Na20 2.11 K20
P205 .12 MnO

14.1 Fe203 7.44

4.25
.71
.12

Sum of Oxide Values 87.37

NORMALIZED OXIDE VALUES
16.14 Fe203 2.56

5i02 54.14 Al203

4.86
.81
.14

6 : 39.2
3 : 24.7
: 50.5 :

.; : 37.8

FeO 5.36 Mg0
Na20 2.42 K20
P205 .14 MnO
FA-87-33
OTHER RATIOS ETC.

K20/Na20

FeT/Mg0

- LOI/Cal

TiQ2/Zr

TAA
C:F : K 57.
C:F : A 36.
C: A : K 47
A:F K 59
Peraluminosity Index

Au

As

Cu

Zn
FA-87-33

ROCK CLASSIFICATIONS

JENSEN CLASSIFI

CATION:

CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 54.14 %)
TITANIA CLASSIFICATION:

DACITE ( .85 %)

Ca0 11
TiQ2 .74
LOI 11.2

Ca0O 12.58
Ti02 .85

.33
1.75
.3
2.13
27.42
3.1
: 39
2.5
: 3
.99
5
7
127

64

HIGH LOI NOTED IN THIS SAMPLE!

FA-87-33

VOLCANOGENIC EVALUATION

RESIDUALS
MgO0 -2.89 K20
Na20 -.85 Ca0

.43 Fe203 -6.32

DISCRIMINANT FUNCTIONS

DF1
DF2
DF3
DF4
DF5

~1.59:
-9.71
-10.02
-7.88
-6.67

1.42 5i02 1.66



o

FA-87-34

5i02 61.4 Al203 12.8 Fe203 6.68
FeO O Mg0 2.189 Ca0 6.33
Na20 2.18 K20 .98 TioZ .29
P205 .16 MnO .1 LOI 6.85

Sum of Oxide Values 92.62

NORMALIZED OXIDE VALUES ‘
5i02 66.29 Al203 13.82 Fe203 1.93

FeO 4.75 Mg0O 2.36 Ca0 6.83
Na20 2.35 K20 1.086 Tio2 .31
P205 .17 MnO .11 .
FA-87-34
OTHER RATIOS ETC.
K20/Na20 .45
FeT/Mg0O 3.05
LOI/Cal .33
Ti02/Zr .29
TAA 27.14
C: F : K 52.9 : 41 : 6.1
C:F: A 30.5 : 23.6 : 45.9
C: A : K 38.2 : 57.4 : 4.4
A:F : K 2.8 : 32.3 : 4.8
Peraluminosity Index 1.23
Au 15
As 5
Cua - : 49
Zn . 34
FA-87-34

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC~ALKALINE ANDESITE
IRVINE-BARAGAR CLASSIFICATION:
CALC~ALKALINE BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
DACITE ( 66.29 %)
TITANIA CLASSIFICATION:
RHYOLITE ( .31 %)

FA-87-34

VOLCANOGENIC EVALUATION
RESIDUALS

MgO -.88 K20 .08 Fe203 -.95
Na20 -1.889 Ca0 1.01 sioz 2.27
DISCRIMINANT FUNCTIONS

DFl1 -1.35
DF2 -7
DF3 ~7.386
DF4 -1.34
DF5 -.43



FA-87-35
5i02 45.8 Al203 14.1 Fe203 11.8
FeO O Mg0O 7.92 Ca0 9.7
Na20 1.29 K20 .01 Tio2 .71
P205 .1 MnO .18 LOI 5.7
Sum of Oxide Values 80.66001
NORMALIZED OXIDE VALUES
S5i02 50.b2 Al203 15.55 Fe203 2.44
FeO 9.520001 MgO B8.74 Ca0O 10.7
Na20 1.42 K20 .01 Ti02 .78
P205 .11 MnO .21
FA-87-35
OTHER RATIOS ETC.
K20/Na20 .01
FeT/Mg0 1.49
LOI/Cal .18
Ti02/2r 2.05
TAAS 41.93
C:F : K 3.9 : 60.1 : O
C:F : A 26.4 : 39.8 33.9.
C: A : K 43.8 : 58.2 : 0
A :F : K 46 : B4 : 0
Peraluminosity Index 1.29
Au 5
As 2
Cu 120
Zn 57
FA-87-35b
ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:

THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 50.52 %)

TITANIA CLASSIFICATION:

DACITE ( .78 %)
FA-87-35
VOLCANOGENIC EVALUATION
RESIDUALS
Mg0 .72 K20 -.28 Fe203 -2
Na20 -1.61 Ca0 -.7 5i02 1.63
DISCRIMINANT FUNCTIONS
DF1 -.28
DF2 -5.02
DF3 -5.37
DF4 -1.95
DF5 1.07

-



pea

FA-87-36

5102 46.6 Al203 13.8 Fe203 9.688999

FeO O Mg0 4.63 Cab 11.5
Na20 1 K20 .47 Tio2 .8
P205 .02 MnO .22 LOI 12.2

Sum of Oxide Values 88.08999

NORMALIZED OXIDE VALUES v
Si02 52.9 Al203 15.78 Fe203 2.61

FeO 7.55 Mg0O 5.286 Ca0 13.056
Na20 1.14 K20 .53 Ti02 .91
P205 .02 MnO .25
FA-87-36
OTHER RATIOS ETC.
K20/Na20 .48
FeT/MgO 2.09
LOI/Cal .31
TiOZ2/Zr 2.02
TAA 28.98
C: F: K 51.5 : 46.5 : 1.8
C:F : A 33.2 : 29.9 : 38.9
C: A: K 46.5 : B1.7 : 1.7
A : F : K 54.2 : 44 : 1.8
" Peraluminosity Index 1.1
Au 5
As 2
Cu 95
Zn 67
FA-87-36

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 52.8 %)
TITANIA CLASSIFICATION:
DACITE ( .91 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-36

VOLCANOGENIC EVALUATION
RESIDUALS

MgO -2.69 K20 .19 Fe203 -4.06
Na20 -2.1 Ca0 1.87 Si02 1.89

DISCRIMINANT FUNCTIONS
DF1 -1.22
DF2 -7.2
DF3 -7.71
DF4 -5.5
DF5 -3.47



FA-87-37

Si02 74.6 Al203 12.1 Fe203 1.51

FeO O MgO0 .11 Cab 3.37
Na20 6.27 K20 .29 Tio2 .04
P205 .12 MnO .02 LOI 3.25

Sum of Oxide Values 98.33

NORMALIZED OXIDE VALUES :
Si02 75.87 Al203 12.31 Fe203 .54

FeO .9 Mg0 .11 Ca0 3.43
Na20 6.38 K20 .29 Ti02 .04
P205 .12 MnO .02
FA-87-37
OTHER RATIOS ETC.

K20/Na20 .05

FeT/MgO 13.89

LOI/Cal .32

Ti0o2/Zr .07

TAA 3.92
C :F: K- 88.3 : 9.100001 : 2.8
C:F : A 42.4 : 4.4 : 53.2
C: A: K 43.8 : 54,9 : 1.3
A:F : K 90.4 : 7.4 : 2.1
Peraluminosity Index .88

Au 5

As 7

Cu 16

Zn 22
FA-87-37

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE RHYOLITE
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE RHYOLITE SUB~ALKALINE
SILICA CLASSIFICATION:
RHYOLITE ( 75.87 %)
TITANIA CLASSIFICATION:
RHYOLITE ( .04 %)

FA-87-37

VOLCANOGENIC EVALUATION
RESIDUALE

Mgh -1.04 K20 -1.18 Fe208 -2.08

=

Na20 2.81 Ga0 .43 2408 1.6B8
DISCRIMINANT FUNCTIONS
DF1 -2.8
DF2 -10.05
DF3 -9.37
DF4 -1.37

DF5 -1.91



FA-87-38

Si02 45.3 Al203 14.6 Fe203 12.3

FeOC O Mg0 5.64 Ca0 9.84
Na20 2.58 K20 .000001 TiOZ2 .81
P205 .000001 MnO .18 LOI 8.8

Sum of Oxide Values 90.26

NCRMALIZED OXIDE VALUES
5i02 50.19 Al203 16.18 Fe203 2.56

FeO 9.96 Mg0 6.256 Ca0 10.9
Na20 2.86 K20 0 Tio2 .9
P205 0 MnC .21
FA-87-38
OTHER RATIOS ETC.
K20/Na20 0
FeT/MgO 2.18
LOI/Cal .27
Ti02/Zr 2.2
TAA 31.23
C:F : K 45.9 : 54,1 : O
C:F : A 29.8 : 35.1 35.1
C: A : K 46 : 54 : O
A:F : K 50 : 50 : O
Peraluminosity Index 1.11
Au 5
As 3
Cu 121
Zn 106
FA-87-38

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 50.19 %)
TITANIA CLASSIFICATION:
DACITE ( .S %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-38
VOLCANOGENIC EVALUATION
RESIDUALS
Mgl -2 K20 -.27 - Fe203 -1.68
Na20 -.11 CaO -.77 85i02 1.09
DISCRIMINANT FUNCTIONS
DF1 -1.83
DF2 -3.78
. DF3 -3.78
DF4 ~-1.867

DF5 -1.66



FA-87-38

8i02 51 Al203 15 Fe203 9.398999
FeO O MgO 3.47 Ca0 9.609998
Na20 2.4 K20 .000001 TiO2 .83
P205 .19 MnO .25 LOI 5.85
Sum of Oxide Values 91.44
NORMALIZED OXIDE VALUES
8102 55.77 Al203 16.4 Fe203 2.55
FeO 6.986 Mg0O 3.79 Ca0 10.51
Na20 2.862 K20 0 Tig2 .91
P205 .21 MnC .27
FA-87-39
OTHER RATIOS ETC.
K20/Na20 0]
FeT/MgO 2.71
LOI/Cal .18
Ti02/2r 2.07
TAA 22.4
C:F : K 55 1 45 : Q0
C:F : A 32.6 : 26.7 : 40.7
C: A: K 44.5 : 55.5 : 0
A:F : K 60.4 39.6 : 0
Peraluminosity Index 1.18
Au 5
As 17
Cu 129
Zn 96
FA-87-39
ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC~ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 55.77 %)
TITANIA CLASSIFICATION:
DACITE ( .91 %)
FA-87-39
VOLCANOGENIC EVALUATION
RESIDUALS
Mg0 -2.34 K20 -.52 Fe203 -2.22
Na20 -1.05 Ca0 1.28 Sio2 .5
DISCRIMINANT FUNCTIONS
DF1 ~1.72 -
DF2 -5.45
DF3 -5.68
DF4 -2.93

DF5 -1.29



FA-87-40

5i02 49.7 Al203 13 Fe203 8.2
FeO 0O MgO 6.46 Ca0O 7.83
Na20 2.7 - K20 .000001 TiO2 .72
P205 .04 " MnO .12 LOI 8.850001

Sum of Oxide Values 88.17

NORMALIZED OXIDE VALUES
Si02 56.37 Al203 14.74 Fe203 2.52

FeO 6.1 Mg0 7.33 Ca0O B8.88
Na20 3.06 K20 0 Ti02 .82
P205 .05 MnO .14
FA-87-40
OTHER RATIOS ETC.
K20/Na20 0
FeT/Mg0 1.27
LOI/Cal .33
Ti02/Z2r .72
TAA 38.04
C:F : K 47.1 : 52.9 : O
C:F : A 29.8 : 33.5 : 36.7
C: A : K 44,8 : 55.2 : 0
A:F : K 52.3 : 47.17 0
Peraluminosity Index 1.13
Au 10
As 2
Cu ‘ 44
Zn 73
FA-87-40

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC MAGNESIUM-RICH BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 56.37 %)
TITANIA CLASSIFICATION:
DACITE ( .82 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-40

VOLCANOGENIC EVALUATION
RESIDUALS

MgO .53 K20 -.48 Fe203 -4.27
Na20 -.8 CaO -1.2 5ioz 2.83

DISCRIMINANT FUNCTIONS
DF1 -.44
DF2 -7.88
DF3 -8.060001
DF4 -4.35 -
DF5 -1.47



FA-87-41

5i02 47.1 Al1203 14.6 Fe203 11.8
Fe0 O MgO 6.99 CaO 11.6
Na20 1.01 K20 .02 TioZ .79
P205 .08 MnO .22 LOI 3.35

Sum of Oxide Values 93.26

NORMALIZED OXIDE VALUES
8i02 50.51 Al203 15.66 Fe203 2.46

FeQ 9.18 MgO 7.5 Ca0 12.44
Na20 1.08 K20 .02 Ti02 .85
P205 9.000001E-02
MnO .24

FA-87-41
OTHER ERATIOS ETC.

K20/Na20 .02

FeT/Mg0O ' 1.69

LCI/Cal 9.000001E-02

Ti02/Zr 2.3

TAAS 35.74
C:F: K 44.7 : 55.2 : .1
C:F : A 29.5 : 36.4 : 34.1
C:A: K 46.3 : 53.8 : .1
A:F : K 48.4 : 51.5 : .1
Peraluminosity Index 1.189

Au 5

As 2

Cu a7

in 87
FA-87-41

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT :
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 50.51 %)
TITANIA CLASSIFICATION:
DACITE ( .85 %)

FA-87-41

VOLCANOGENIC EVALUATION
RESIDUALS

MgO0 .17 K20 -.32 Fe203 -1.34
Na20 -2.05 CaO 1.89 Si02 1.02

DISCRIMINANT FUNCTIONS
DF1 -.74
DF2 ~4.29
DF3 -4.71
DF4 -1.8
DF5 1.44



FA-87-42

Si02 49.3
FeO O
Na20 1.05

Al203 14.8 Fe203 9.96

Mg0 6.61 Ca0O 11.9
K20 .04 Tio2 .67

P205 9.000001E-02

Sum of Oxide

MnO .27 LOI 5.25
Values $3.91001

NORMALIZED OXIDE VALUES

S102 52.5 Al203 15.76 Fe203 2.31
FeD 7.46 Mgl 7.04 Ca0 12.87
Na20 1.12 K20 .04 Tioc2 .71
P205 .1 MnO .29
FA-87-42
QTHER RATIOS ETC.

K20/Na20 04

FeT/Mg0 1.5

LOI/Ca0l .14

TiO2/Zr 2.29

TAA 33.92
C:F : K 48.7 : 51.2 : .1
C:F : A 31.3 ¢ 32.9 : 35.8
C: A K 46.6 : 53.3 : .1
A: F : K 52 : 47.9 : .1
Peraluminosity Index 1.18

Au 5

As 15

Cu 135

Zn 64
FA-87-42

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 52.5 %)
TITANIA CLASSIFICATION:

DACITE (

FA-87-42

VOLCANOGENIC
RESIDUALS

Mg0 .52
Na20 -2.27
DISCRIMINANT

71 %)

EVALUATION

K20 ~-.4 Fe203 -2.32
Ca0 3.05 5i0z .75

FUNCTIONS
DF1 -.79
DF2 -5.68
DF3 -6.18
DF4 -3.15
DFS6 1.91



FA-87-43

Si02 69.8 Al203 13.8 Fe203 1.84
FeO O Mg0O .48 Ca0 3.47
Na20 3.59 K20 .93 TiQ2z .22
P205 .08 MnO .04 LOI 3.5
Sum of Oxide Values 94.22

NCORMALIZED OXIDE VALUES
5i02 74.08 Al203 14.65 Fe203 1.83

FeO .11 Mg0 .51 Ca0 3.68
Na20 3.81 K20 .99 Ti02 .23
P205 .06 MnO .04
FA-87-43
OTHER RATIOS ETC.
K20/Na20 .28
FeT/MgO 3.83
LOI/Cal .32
TiO2/Zr .14
TAA 16.69
C:F : K B2.3 : 6.8 : 10.9
C:F : A 32.9 : 2.7 64.4
C: A : K 32.4 : 63.3 : 4.3
A:F : K 90.1 3.8 : 8.1
Peraluminosity Index 1.37
Au 5
As 2
Cu 13
in 30
FA-87-43

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE RHYOLITE
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE DACITE SUB-ALKALINE
SILICA CLASSIFICATION:
RHYOLITE ( 74.08 %)
TITANIA CLASSIFICATION:
RHYOLITE ( .23 %)

FA-87-43
VOLCANOGENIC EVALUATION
RESIDUALS
MgO -1.22 K20 -.34 Fe203 -3.22
Naz20 -.18 Cal0 -.2 Sioz2 .39
DISCRIMINANT FUNCTIONS
DF1 -1.08
DF2 -10.67
DF3 -10.7
DF4 -3.46
DF5 -2.88



s

FA-87-44

Si02 46 Al203 15.9 Fe203 9.57
FeO O MgO 4.97 Ca0 11
Na20 3.865 K20 .14 Tio2 .87
P205 .07 MnO .22 LOI 9.25

Sum of Oxide Values 91.67

NORMALIZED OXIDE VALUES
5i02 50.18 Al203 17.35 Fe203 2.59

FeO 7.07 Mg0 5.42 Ca0 12
Na20 3.98 K20 .15 - Ti02 .95
P205 .08 MnO .24
FA-87~44
OTHER RATIOS ETC.
K20/Na20 .04
FeT/Mg0 1.83
LOI/Ca0 .26
Tio2/Zr 2.21
TAA 25.85
C:F: K 56.8 : 43.6 : .5
C:F : A 34.9 : 27.3 : 37.9
C: A : K 47.7 : 51.8 : .4
A:F : K 57.9 : 41.86 : .5
Peraluminosity Index .98
Au 5
As 10
Cu 114
Zn 148
FA-87-44

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
BASALT ( 50.18 %)
TITANIA CLASSIFICATION:
DACITE ( .95 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-44

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 -2.44 K20 -.15 Fe203 -4.31
Na20 .95 Ca0 .81 5i02 -,36

DISCRIMINANT FUNCTIONS
DF1 -2.36
DF2 -5.73
DF3 -5.58
DF4 -4.84
DF5 -3.49



1

T

FA-8T7-45

S$i02 39.4 Al1203 13.4 Fe203 8.49
FeO O Mg0 4.71 Ca0O 11.5
Na20 2.57 K20 .67 Tio2 .72
P205 .000001 MnO .15 LOI 16.5
Sum of Oxide Values 80.98001

NORMALIZED OXIDE VALUES
Si02 48.65 Al203 16.55 Fe203 2.74

FeO 6.97 Mg0O 5.82 Ca0 14.2
Na20 3.17 K20 .83 TiQ2 .89
P205 0 MnO .18
FA-87-45
OTHER RATIOS ETC.
K20/Na20 .26
FeT/MgO 1.8
LOI/Cal .39
Ti02/Zr : 2.28
TAA 27.69
C:F: K 56.1 : 41.3 : 2.7
C:F : A 37.2 : 27.4 : 36.4
C: A : K b0 : 47.6 : 2.4
A :F : K 54.9 : 42.4 : 2.8
Peraluminosity Index .87
Au 5
As 62
Cu 132
Zn ; 175
FA-87-45

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
BASALT ( 48.85 %)
‘TITANIA CLASSIFICATION:
DACITE ( .89 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-45

VOLCANOGENIC EVALUATION
RESIDUALS

MgO0 -6.13 K20 .82

Fe203 -9.8890001

Na20 1.06 CaO -1.87 5i0gz2 2.71
DISCRIMINANT FUNCTIONS

DF1 -2.45

DF2 -10.11

DF3 -10.08

DF4 -11.862

DF5 -12.5



FA-87-46
5102 51.8 Al203 12.8 Fe203 10.2

FeO 0 . Mg0O 6.29 Ca0 9.649989
Na20 2.54 K20 .68 TiOoZ .8
P205 .24 MnO .18 LOI 2.25

Sum of Oxide Values 94.5

NORMALIZED OXIDE VALUES
5i02 54.82 Al203 13.65 Fe203 2.43

FeO 7.52 MgO 6.66 Ca0 10.21
Na20 2.69 K20 .72 Ti02 .85
P205 .25 MnO .2
FA-8T7-46
OTHER RATIOS ETC. -
K20/Na20 .27
FeT/MgO 1.62
LOI/Cal .07
TiO2/Zr . .74
TAA 36.39
C:F: K 46.4 : 51 : 2.8
C:F : A 31.7 : 34.8 : 33.5
C: A : K 47.3 : 50.1 : 2.8
A:F : K 47.8 : 49.7 : 2.5
Peraluminosity Index .94
“Au 5
As 2
Cu ~ 184
Zn 27
FA-87-46

ROCK CLASSIFICATIONS ,
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE -
SILICA CLASSIFICATION:
ANDESITE ( 54.82 %)
TITANIA CLASSIFICATION:
DACITE ( .85 %)

FA-87-486

VOLCANOGENIC EVALUATION
RESIDUALS

MgO .98 K20 .18 Fe203 -.98
Na20 ~.94 Ca0 1.56 $i02 2.67

DISCRIMINANT FUNCTIONS
DF1 -1
DF2 -5.39
DF3 -5.55
DF4 -.91
DF5 2.27



FA-87-47
S5i02 52.5 Al203 13.4 Fe203 9.68
FeO O MgO 7.68 Ca0 9.2289989
Na20 1.58 K20 .000001 TiO2 .8
P205 9.000001E-02
- MnO .17 LOI 3.05

Sum of Oxide Values 94,39

NORMALIZED OXIDE VALUES
5102 55.62 Al203 14.2 Fe203 2.44

FeD 7.04 Mg0O 8.140001
Ca0 9.78
Na20 1.67 K20 0 Ti02 .85
P205 .1 MnO .18
FA-8T7-47
OTHER RATIOS ETC.
K20/Na20 0
FeT/MgO 1.26
LOI/Cal .1
Ti02/2r .78
TAA 41.55
C:F : K 43 : b7 :+ 0
C:F : A 28 : 37.2 : 34.8
C: A : K 44.6 : 55.4 : 0
A : F : K 48.3 : 1.7 : O
Peraluminosity Index 1.22
Au 5
As 2
Cu 80
Zn 54
FA-87~-47

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC MAGNESIUM-RICH BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
- SILICA CLASSIFICATION:
ANDESITE ( 55.62 %)
TITANIA CLASSIFICATION:
DACITE ( .85 %)

FA-87-47

VOLCANOGENIC EVALUATION
RESIDUALS

1

MgO0 2.67 K20 -.57 Fe203 -1.22
Na2G -2.03 Ca0 1.37  8Si0c2 2.11

DISCRIMINANT FUNCTIONS
DF1 .24
DF2 -5.28
DF3 -5.868
DF4 -1.15
DFS 3.68



FA-87-48
5i02 49.2 Al203 12.9 Fe203 9.67

FeO 0O Mg0 7.33 Ca0O 6.83
Naz20 1.68 K20 .48 Tio2 .71
P205 .17 MnO .15 LOI 8.898989

Sum of Oxide Values 88.38

NORMALIZED OXIDE VALUES
5i02 55.67 Al203 14.6 Fe203 2.5

FeO 7.58 MgO 8.29 CalD 7.73
Na20 1.9 K20 .55 Ti02 .8
P205 .19 MnO .17
FA-87-48
OTHER RATIOS ETC.
K20/Na20 .29
FeT/MgO 1.32
LOI/Cal .38
TiO2/Zr .78
TAA 47.86
C: F: K 37 : 60.9 : 2.1
C:F : A 24 : 39.6 : 36.4
C:A: K 38.9 : £8.9 : 2.2
A:F : K 47.1 : 51.2 : 1.8
Peraluminosity Index 1.36
Au 10
As 56
Cu 85
Zn 78
FA-8T7-48

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC MAGNESIUM-RICH BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 55.67 %)
TITANIA CLASSIFICATION:
DACITE ( .8 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-48

VOLCANOGENIC EVALUATION
RESIDUALS

MgO 1.33 K20 §.000001E-02
Fe203 -2.84

Na20 ~1.69 CaO -2.53 5i02 2.85

DISCRIMINANT FUNCTIONS
DF1 .49
DF2 -6.24
DF3 -6.82
DF4 -2.56
DF5 .75



FA-87-49
5i02 67.4 Al203 13.3 Fe203 2.32

FeO O Mg0O .52 Ca0 3.56
Na20 4.29 K20 1.71 Tio2 .15
P205 .24 MnO .03 LOI 4

Sum of Oxide Values 83.45

NORMALIZED OXIDE VALUES .
5102 72.12 Al203 14.23 Fe203 1.77

FeQ .65 Mg0 .58 Ca0 3.81
Na20 4.59 K20 1.83 TiQo2 .18
P205 .26 MnO .03
FA-87-49
OTHER RATIOS ETC.

K20/Naz20 .4

FeT/MgO 4.45

LOI/Cal .35

Ti0o2/Zr .16

TAA 22.15
C:F : K 73.4 : 10.6 : 16
C:F : A 35.2 :+ 5.1 : 59.7
C: A: K 34.3 : B8.2 : 7.5
A:F : K 82.4 : 7 : 10.8
Peraluminosity Index 1.09

Au 5

As 3

Cu 13

Zn 107
FA-87-49

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE RHYOLITE
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE DACITE SUB-ALKALINE
SILICA CLASSIFICATION:
RHYOLITE ( 72.12 %)
TITANIA CLASSIFICATION:
RHYOLITE ( .16 %)

FA-87-49
VOLCANOGENIC EVALUATION
RESIDUALS
MgO -1.53 K20 .6 Fe203 -3.5
NazZ0 .46 Ca0O -.56 85i0z2 1.19
DISCRIMINANT FUNCTIONS
DF1 -1.75
DF2 -9.24
DF3 -9.16
DF4 -3.62

DF5 -3.85
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FA-87-50
Si02 49.8 Al203 15.8 Fe203 10.2

FeO 0 MgO 4.44 Ca0 10.7
Na20 1.57 K20 .03 Ti02 .83
P205 9.000001E-02

MnO .21 LOI 3.9

Sum of Oxide Values 92.88

NORMALIZED OXIDE VALUES
85102 53.62 Al203 17.01 Fe203 2.51

FeD 7.62 Mg0O 4.78 Ca0 11.52
Na20 1.869 K20 .03 Ti02 .89
P205 .1 MnO .23
FA-87-50
OTHER RATIOS ETC.
K20/Na20 .02
FeT/Mg0 2.3
LOI/Cal .11
TiO2/Zr 1.82
TAA 26.69
Cc : F : K 51.5 : 48.4 : .1
C: F : A 31 : 29.1 : 39.9
C: A : K 43.7 : 56.2 : .1
A : F : K 57.8 : 42.1 : .1
Peraluminosity Index 1.28
Au 5
As 4
Cu 117
Zn 64
FA-87-50

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 53.62 %)
TITANIA CLASSIFICATION:
DACITE ( .89 %)

FA-87-50

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 ~-1.64 K20 -.43 Fe203 -1.886
Na20 -1.78 CaO 1.98 8i02 -.33

DISCRIMINANT FUNCTIONS
DF1 -1.31
DF2 -5.36
DF3 -5.74
DF4 -2.68
DF5 -.87



FA-87-51

SiOZ 45.9 Al203 15.1 Fe203 13.1

FeO O Mg0O 7.861 Ca0 5.53
Na20 1.32 K20 .43 Ti02 .83
P205 .24 MnO .18 LOI 8.3
Sum of Oxide Values 89.16001
NORMALIZED OXIDE VALUES ‘
Si02 51.48 Al203 16.94 Fe203 2.61
FeO 10.87 Mg0O 8.54 Ca0 6.2
Na20 1.48 K20 .48 Ti02 .93
P205 .27 MnO .2
FA-87-51
OTHER RATIOS ETC.
K20/Na20 .32
FeT/MgO 1.72
LOI/Ca0 .45
TiO2/Zr 2.38
TAAS 54.01
C:F : K 27.9 : 70.4 : 1.7
C:F : A 17.4 : 44.1 . 38.5
C:A: K 30.6 : 67.5 : 1.9
A:F : K 46 : 52.7 :+ 1.3 .
Peraluminosity Index 1.97
Au 5
As 14
Cu 150
Zn 121
FA-87-51
ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
" THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 51.48 %)
TITANIA CLASSIFICATION:
DACITE ( .93 %)
HIGH LOI NOTED IN THIS SAMPLE!
FA-87-51
VOLCANOGENIC EVALUATION
RESIDUALS
MgO0 .42 K20 .18 Fe203 -.53
Naz20 -1.82 €a0 -5.35 5102 .5B3

DISCRIMINANT FUNCTIONS
DF1 .71
DF2 -2.5
DF3 -2.81
DF4 .5
DF5 1.861
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FA-B7-52

8i02 54 A1203 13.2 Fe203 7.33
FeO 0O Mg0 4.16 Ca0 15
Na20 .000001 K20 .000001 TiOZ2 .7
P205 .22 MnO .15 LOI 3.3

Sum of Oxide Values 84.25

NORMALIZED OXIDE VALUES
Sio2 57.3 Al1203 14.01 Fe203 2.33

FeO 4.9 Mg0O 4.41 Ca0 15.92
Na20 0 K20 0 Ti02 .74
P205 .23 MnO .16
FA-87-52
OTHER RATIOS ETC.
K20/Na20 1.701412E+36
FeT/MgO 1.76 ‘
LOI/Cal .07
Ti02/2r 2.18
TAA 21.68
C: F : K 3.1 : 36.9 : .0
C:F : A 40.6 : 23.7 : 35.7
C: A : K 53.2 : 486.8 : O
A: F : K 60.1 : 39.9 : O
Peraluminosity Index .97
Au 5 i
As ' 4
Cu : 144
in 36
FA-87-52

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT v
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT SUB~ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 57.3 %)
TITANIA CLASSIFICATION:
DACITE ( .74 %)

FA-87-52

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 ~.63 K20 -.64 Fe203 -3.1
Na20 -3.83 Ca0 8.01 5i0c2 2.26

DISCRIMINANT FUNCTIONS
DF1 -1.24
DF2 -7.76
DF3 -8.609989
DF4 -5.49
DF5 -1.34
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FA-87-53
5102 45.6 Al203 14 .4 Fe203

FeO O Mg0O 8.76 Ca0
Naz20 .06 K20 .000001 TiO2
P205 .25 ~MnO .19 LOI

Sum of Oxide Values 91.36

NORMALIZED OXIDE VALUES
8i02 49.91 Al203 15.76 Fe203

11.6
10.8
.65

2.35
11.82
.71

.9

FeC 9.310001 MgO 9.59 Cal
Na20 .07 K20 O Ti02
P205 .27 MnO .21
FA-87-53
OTHER RATIOS ETC.
K20/Na20 4]
FeT/MgO 1.32
LOI/Cal .25
TiQ02/Zr 2.84
TAAS 44 .85
C: F : K 38.6 : 61.4 : O
C:F : A 25.5 : 40.6 : 33
C: A: K 43 : 57 : O
A :F : K 45.5 : 54.56 : 0
Peraluminosity Index 1.45
Au 10
As 2
Cu 112
in 68
FA-87-53

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:

THOLEIITIC MAGNESIUM-RICH BASALT.
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT SUB-ALKALINE

SILICA CLASSIFICATION:
BASALT ( 49.91 %)
TITANIA CLASSIFICATION:
DACITE ( .71 %)

HIGH LOI NOTED IN THIS SAMPLE!

FA-87-53

VOLCANOGENIC EVALUATION
RESIDUALS

MgO0 1.55 K20 -.28 Fe203 -2.3

Na20 -2.81 Ca0 .42 5102

DISCRIMINANT FUNCTIONS
DF1 .41
DF2 -5.06
DF3 -5.7
DF4 ~-2.88
DF5 1.75

1.29



FA-87-54

Si02 46.3 Al203 12.5 Fe203 13.6

FeO 0O . Mg0O 4.18 Ca0 9.17
Na20 1.13 K20 .4 Ti02 .64
P205 .19 MnO .15 LOI 10.3

Sum of Oxide Values 87.12
NORMALIZED OXIDE VALUES |

Si02 53.14 Al203 14.35 Fe203 2.46
FeO 11.84 Mg0 4.81 Ca0 10.53
Na20 1.3 K20 .46 Ti02 .73
P205 .22 MnO .17 :
FA-8T7-54
OTHER RATIOS ETC.
K20/Na20 .35
FeT/MgO 3.24
LOI/Cal .33
TiOo2/Zr 2.21
TAA 30.82
C:F : K 40.9 ¢ 57.5 : 1.6
C:F : A 27.6 : 38.9 : 33.5
C: A : K 44.4 : 53.9 : 1.7
A:F : K 45.86 : 52.9 : 1.5
Peraluminosity Index 1.18
Au 20
As 25
Cu 130
Zn 101
FA-87-54
ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC HIGH IRON BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 53.14 %)
TITANIA CLASSIFICATION:
DACITE ( .73 %)
HIGH LOI NOTED IN THIS SAMPLE!
FA-87-54
VOLCANOGENIC EVALUATION
RESIDUALS
Mg0 -3.34 K20 .13 Fe203 .24

Na20 -1.93 Ca0 =-1.11 Sioz 3.

DISCRIMINANT FUNCTIONS
DF1 ~-1.88
DF2 -2.26
DF3 -2.61
DF4 -.01
DF6 -2.28

52
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FA-87-55

5i02 62.7 Al1203 13.1 Fe203 2.7
FeO O MgO 1.53 Ca0 5.7
Na20 4.75 K20 .84 Tio2 .38
P205 .2 MnO .05 " LOI 6.6

Sum of Oxide Values 91.87

NORMALIZED OXIDE VALUES
5i02 68.25 Al203 14.26 Fe203 2.05

FeQ .8 MgO 1.67 Ca0 6.2
Na20 5.17 K20 .91 Ti02 .41
P205 .22 MnO .05
FA-87-55
OTHER RATIOS ETC.
K20/Na20 .18
FeT/MgO 1.76
LOI/Cal .35
Tio2/Zr .33
TAA 18.49
C: F : K 77.1 :+ 16.7 : 6.2
C:F : A 40.5 : 8.8 : 50.7
C: A: K 42.8 : 53.7 : 3.4
A:F : K 80.8 : 14 : 5.2
Peraluminosity Index .94
Au 5
As 2
Cu . 23
Zn 131
FA-87-55 -

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE DACITE
IRVINE-BARAGAR CLASSIFICATION:
CALC-ALKALINE DACITE SUB-ALKALINE
SILICA CLASSIFICATION:
RHYOLITE ( 68.25 %)
TITANIA CLASSIFICATION:
RHYOLITE ( .41 %)

FA-87-55
VOLCANOGENIC EVALUATION
RESIDUALS
MgO0 -1.32 K20 -.13 Fe203 -4.8
Na20 .88 Ca0 .87 85i02 1.86
DISCRIMINANT FUNCTIONS
DF1 -2.08
DF2 -9.48
DF3 -9.32
DF4 -5.23

DF5 -4.3



FA-87-56
5102 49.3 Al1203 15.7 Fe203 10

FeO O Mg0O 4 Ca0 15
Na20 .67 K20 .000001 TiO2 .69
P205 .18 MnO .24 LOI 5.3

Sum of Oxide Values 95.01

NORMALIZED OXIDE VALUES
5102 51.89 Al1203 16.53 Fe203 2.31

FeO 7.4 Mg0O 4.21 Ca0 15.79
Na20 .71 K20 0 Tio2 .73
P205 .2 MnO .25
FA-87-56
OTHER RATIOS ETC.
K20/Na20 D
FeT/MgO 2.5
LOI/Cal .11
TiQ2/Zr v 2.35
TAAS 20.33
C: F : K 58.7 : 41.3 : O
C:F : A 37 : 286 : 37
C: A: K 50 : 50 : O
A:F K . 58.7 : 41.3 : O
Peraluminosity Index 1.07
Au 5
As 2
Cu 113
in 55
FA-87-56

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC~-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT SUB- ALKALINE
SILICA CLASSIFICATION:
BASALT ( 51.89 %)
TITANIA CLASSIFICATION:
DACITE ( .73 %)

FA-87-56

VYOLCANOGENIC EVALUATION
RESIDUALS

Mg0 -2.23 K20 -.43 Fe203 -2.23
Na20 -2.64 Ca0O 6.28 S5i02 -.21

DISCRIMINANT FUNCTIONS
DF1 -2.18
DF2 -5.7
DF3 -6.28
DF4 -4.15
DF5 -1.49
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FA-87-57

5102 50.1 Al203 13.7 Fe203 15.7
FeO O MgO 4.56 - Ca0 7.94
Na20 3.3 K20 .06 Tio2 1.24
P205 .38 MnO .23 LOI 1.85

Sum of Oxide Values 85.91001

NORMALIZED OXIDE VALUES

5i02 52.24 Al203 14.28 Fe203 2.886
FeO 12.18 MgO 4.75 Ca0 8.28
Na20 3.44 K20 .08 Tio2 1.29
P205 .4 MnO .24
FA-87-57
OTHER RATIOS ETC.
K20/Na20 .02
FeT/Mg0 3.44
LOI/Cal .07
TiQ2/Zr 2.02
TAAS 29.1
C:F : K 40.9 : b8.9 .
C: F : A 27.3 : 39.4 33.3
C: A: K 45 : 54,8 : .2
A:F : K 45.7 : 54.1 :
Peraluminosity Index 1.08
Au : ‘ 5
As 2
Cu 92
Zn 47
FA-87-57

ROCK CLASSIFICATIONS

JENSEN CLASSIFICATION:
THOLEIITIC HIGH IRON BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:

BASALT ( 52.24 %)

TITANIA CLASSIFICATION:
ANDESITE ( 1.29 %)

FA-87-57
VOLCANOGENIC EVALUATION
RESIDUALS
MgO -1.37 K20 -.4 Fe203 4.06
Na20 .04 CaO -.84 Si02 1.86
DISCRIMINANT FUNCTIONS
DF1 -1.87
DF2 .42
DF3 .6
DF4 5.32.
DF5 3.7
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FA-87-58

5102 47.7 Al203 12.1
FeO O + MgO 5.85
Na20 1.94 K20 .16
P205 .33 MnO .14

Sum of Oxide Values 87.

NORMALIZED OXIDE VALUES

Fe203 9.390001
CaO 10.1
Tio2 .8
LOI 8.100001

Si02 54.27 Al203 13.77 Fe203 2.862
FeO 7.28 Mg0 6.77 CaO 11.49
Na20 2.21 K20 .18 Ti02 .81
P205 .38 MnO .16.
FA-87-58
OTHER RATIOS ETC.
K20/Na20 .08
FeT/MgO 1.58
LOI/Cal .26
Ti02/Zr .77
TAA 33.866
C:F : K 43,1 : 50.3 : .8
C:F : A 33 : 33.8 : 33.2
C: A: K 49.5 : 49.8 : .7
A:F : K 49.2 : 50.1 : .8
Peraluminosity Index .96
Au 5
As 8
Cu 70
Zn B4
FA-87-58

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 54.27 %)
TITANIA CLASSIFICATION:
DACITE ( .91 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-58
VOLCANOGENIC EVALUATION
RESIDUALS
MgO -.78 K20 -.21 Fe203 -3.87
Na20 -1.2 CaO .55 Si02 3.91
DISCRIMINANT FUNCTIONS
DF1 -.92
DF2 -7.28
DF3 -7.58
DF4 -4.54
DF5 -2.43



FA-87-59

5i02 48.9 Al203 12.5 Fe203 12.7
FeO 0 Mg0 3.22 Ca0 8.54
Na20 3.08 K20 .69 Tio2 .68
P205 .24 MnO .1 LOI 6.45

Sum of Oxide Values 89.6

NORMALIZED OXIDE VALUES
Si02 54.58 Al203 13.95 Fe203 2.43

FeO 10.57 MgO 3.59 Ca0 9.53
Na20 3.44 K20 .77 Ti02 .76
P205 .27 MnO .11
FA-87-59
OTHER RATIOS ETC.
K20/Na20 .22
FeT/MgO 3.95
LOI/Cal . .23
Ti02/Zr 1.19
TAA 25.186
C:F : K 46.5 : 0.8 : 2.8
C:F : A 31.6 : 34.5 : 34
C: A : K 46.8 : 50.4 : 2.8
A:F : K 48.3 : 49 : 2.7
Peraluminosity Index .92
Au 15
As 7
Cu 287
Zn 405
FA-87-59

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC HIGH IRON BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 54.58 %)
TITANIA CLASSIFICATION:
DACITE ( .76 %)

FA-87-59

VOLCANOGENIC EVALUATION
RESIDUALS ‘

Mg0 -3.38 K20 .33 Fe203 .45
Na20 -.086 Ca0 -.71 S5i02 3.37

DISCRIMINANT FUNCTIONS -
DF1 -2.91
DF2 2.899
DF3 3.02
DF4 .64
DF5 -2.8



FA-87-60

Si02 54.1 Al203 14.1 Fe203 10.5

FeO O MgO 7.44 Ca0 8.100001
Na20 2.55 K20 .13 TioZ2 .87
P205 .25 MnO .2 LOI 2.75

Sum of Oxide Values 98.43

NORMALIZED OXIDE VALUES
5i02 54.97 Al203 14.33 Fe203 2.41

FeO 7.43 Mg0O 7.56 Ca0 9.25
Na20 2.59 K20 .13 Ti02 .88
P205 .25 MnO .2
FA-87-60
OTHER RATIOS ETC.

K20/Naz20 .05

FeT/MgO 1.41

LOI/Cal .1

Ti02/2r .75

TAAS 39.38
C:F: K 43.9 : b5.6 : .5
C:F : A 28.8 : 36.4 : 34.8
C: A : K 45 : 54.5 : .5
A : F : K 48.7 : 50.9 : .4
Peraluminosity Index 1.12

Au 5

As 2

Cu 69

Zn 42
FA-87-60

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 54.97 %)
TITANIA CLASSIFICATION:
DACITE ( .88 %)

FA-87-60

VOLCANOGENIC EVALUATION
RESIDUALS

Mgd 2.76 K20 -.49 Fe203 .29
Na20 -1.08 Ca0 1.7 8i02 1.25

DISCRIMINANT FUNCTIONS
DF1 -.35
DF2 -4.02
DF3 -4.18
DF4 .84
DF5 5.2
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FA-87-81

5i02 44.1 Al203 12.5 Fe203 12.9

FeO 0O Mg0 6.04 Ca0 B8.979999
Na20 .6 K20 .83 Tioz .9
P205 .24 MnO .14 LOI 10.8

Sum of Oxide Values 86.18

NORMALIZED OXIDE VALUES
5i02 51.17 Al203 14.5 Fe203 2.78

FeO 10.96 Mg0 7.01 Ca0 10.42
Na20 .7 K20 .96 Ti02 1.04
P205 .28 MnO .18
FA-87-61
OTHER RATIOS ETC.
K20/Na20 . 1.37
FeT/MgO 2.13
LOI/Cal .35
Ti02/Zr 2.36
TAA 41.75
C: F: K 37 : 59.8 : 3.2
C:F : A 26.5 : 41.2 : 33.3
C: A : K 41.8 : b4.6 : 3.6
A: F K 43.4 : 53.8 : 2.9
- Peraluminosity Index 1.24
Au 5
As : 12
Cu 136
Zn 182
FA-87-61

ROCK CLASSIFICATIONS -
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 51.17 %)
TITANIA CLASSIFICATION:
DACITE ( 1.04 %)
HIGH LOI NOTED IN THIS SAMPLE! -

FA-87-61

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 -2.13 K20 .73 Fe203 -1.7
Na20 -2.2 Ca0 -2.36 S5i02 3.8

DISCRIMINANT FUNCTIONS
DF1 -.29
DF2 -2.23
DF3 -2.71
DF4 -1.58
DF5 -2.59
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FA-87-62

5102 48 Al203 15.3 Fe203 9.82
FeO O MgO 4.88 Ca0 11.9
Na20 1.84 K20 .01 Tio2 .8

P205 .27 MnC .25 LOT 4.35

Sum of Oxide Values 92.43

NORMALIZED OXIDE VALUES
8i02 51.93 Al203 16.55 Fe203 2.48

FeO 7.32 MgO 5.4 Ca0 12.88
Na20 1.99 K20 .01 Ti02 .87
P205 .28 MnO .27
FA-87-62
OTHER RATIOS ETC.

K20/Na20 .01

FeT/MgO 1.97

LOI/Ca0 .11

Ti02/Zr 2.29

TAA : 26.68
C:F : K 53.9 : 48.1 : 0
C:F : A 33.7 : 28.8 : 37.5
C: A: K 47.3 : 52.7 : 0
A: F : K 56.5 :+ 43.4 : 0
Peraluminosity Index 1.1

Au ' 5

As 2

Cu ’ 116

Zn 65
FA-87-62

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 51.83 %)
TITANIA CLASSIFICATION:
DACITE ( .87 %)

FA-87-62

VOLCANOGENIC EVALUATION
RESIDUALS

MgO0 -1.67 K20 -.38 Fe203 -3.08
Na20 -1.289 Ca0 2.6 Sic2 .28

DISCRIMINANT FUNCTIONS
DF1 -1.61
DF2 -6.29
DF3 -6.58
DF4 -4.12
DF5 -1.31



FA-87-63
5i02 49.9 Al1203 15.1 Fe203 12.3

FeO O Mg0 5.72 Ca0O 11.5
Na20 1.53 K20 .13 - Tio2 1.09
P205 .3 MnO .21 LOI 2.8

Sum of Oxide Values 96.81

NORMALIZED OXIDE VALUES
5i02 51.55 Al203 15.6 Fe203 2.68

FeO 9.03 MgD 5.91 Ca0 11.88
Na20 1.58 K20 .13 Ti02 1.13
P205 .31 MnO .22
FA-87-63
OTHER RATIOS ETC. ‘

K20/Na20 .08

FeT/MgO 2.15

LOI/Cal - .08

TiO2/Zr ' 1.95

TAA 30.97
C:F: K 47.2 : 2.4 : .5
C:F : A 30.6 : 34 : 35.5
C: A : K 46.1 : 53.4 : .4
A:F : K 50.8 : 48.7 : .4
Peraluminosity Index 1.15

" Au 5

As 2

Cu 98

Zn 58
FA-87-63

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 51.55 %)
TITANIA CLASSIFICATION:
DACITE ( 1.13 %)

FA-87-83

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 -.22 K20 -.32 Fe203 .44
Na20 -1.77 . Ca0 2.77  8i02 .4

DISCRIMINANT FUNCTIONS
DF1 -.97
DF2 -2.97
DF3 -3.28
DF4 .16
DF5 2.16



pas

FA-87-64
5i02 49.2 Al203 15.2 Fe203 9.8

FeO O MgO 4.17 Ca0 10.6
Na20 2.16 K20 9.000001E-02

Tio2 .78
P205 .27 MnO .32 LOI 4.585

Sum of Oxide Values 91.83999

NORMALIZED OXIDE VALUES
5102 53.57 Al203 16.55 Fe203 2.48

FeO T7.37 Mg0O 4.54 Ca0 11.54
Na20 2.35 K20 .1 Ti02 .85
P205 .29 MnO .35
FA-87-64
OTHER RATIOS ETC.

K20/Naz20 .04

FeT/MgO 2.35

LOI/Cal .13

Tio2/Zr 1.89

TAA 25.04
C:F : K 53.8 : 46 : .4
C:F : A 32.8 : 28.1 : 38.1
C: A K 45.5 : b4.2 : .3
A:F : K 57.9 : 41.7 : .4
Peraluminosity Index 1.14

Au 5

As 2

Cu 82

Zn 69
FA-87-64

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC~ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 53.57 %)
TITANIA CLASSIFICATION:
DACITE ( .85 %)

FA-87-64

VOLCANOGENIC EVALUATION
RESIDUALS '

Mg0 -2.16 K20 -.34 Fe203 -2.58
Na20 -1.1 Ca0 1.67 Sio2 .34

DISCRIMINANT FUNCTIONS
DF1 -1.76
DF2 -5.95
DF3 -6.2
DF4 -3.4
DF5 -.38



FA-87-65
S5i02 48.3 Al203 14.3 Fe203 12.5
FeO O Mg0O 7.94 Cal 8.41
Na20 1.489 K20 .08 Ti02 .88
P205 .38 MnO .19 LOI 3
Sum of Oxide Values 93.46
NORMALIZED OXIDE VALUES
5102 51.68 Al203 15.3 Fe203 2.55
FeO 9.74 Mg0 8.5 Ca0O 9
Na20 1.59 K20 9.000001E-02
TiOZ .94

P205 .41 MnO .2
FA-87-65
OTHER RATIOS ETC.

K20/Na20 .06

FeT/MgO 1.57

LOI/Ca0 .11

. Ti02/Zr 1.88

TAA 44,179
C:F : K 36.6 : 3.1 : .3
C : F: A 24 : 41.3 : 34.7
C: A : K 40.8 : 58.9 : .3
A:F : K 45.5 ¢ 54.2 : .3
Peraluminosity Index 1.4

Au 5

As 2

Cu 98

Zn 54
FA-87-865

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 51.68 %)
TITANIA CLASSIFICATION:
DACITE ( .94 %)

. FA-87-865
VOLCANOGENIC EVALUATION
RESIDUALS
Mgd 1.61 K20 -.31 Fe203 -.05
Na20 -1.68 Ca0 -1.05 5i02 1.32
DISCRIMINANT FUNCTIONS
DF1 .18
DF2 -3.42
DF3 -3.73
DF4 .54
DF5 3.4



v~

FA-B87-66
Si02 47.2 - Al203 15.9 Fe203 11.5

FeO O ., MgO 5.62 Ca0O 11.86
Na20 1.92 K20 .08 Tio2 .83
P205 .31 MnO .22 LOI 2.15

Sum of Oxide Values 94.26

NORMALIZED OXIDE VALUES
5i02 50.07 Al203 16.87 Fe203 2.47

FeO 8.75 Mg0O 5.96 Cal0 12.31
Na20 2.04 K20 .08 Ti02 .88
P205 .33 MnO .23
FA-87-66
OTHER RATIOS ETC.
K20/Na20 .04
FeT/Mg0 2.04
LOI/Cal .06
TiO2/Zr 2.51
TAA 29.62
C:F : K 49.2 : 50.5 : .3
C: F : A 31.2 : 32 : 36.7
C: A: K 45.8 : 53.9 : .3
A:F : K 53.3 : 46.5 : .3
Peraluminosity Index 1.15
Au 5
As 2
Cu 118
Zn : 37
FA-87-66

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 50.07 %)
TITANIA CLASSIFICATION:
DACITE ( .88 %)

FA-87-66

VOLCANOGENIC EVALUATION
RESIDUALS

MgO0 -1.25 K20 -.28 Fe203 -1.81
Na20 -1.07 CaC 1.91 Sio2 -.37

DISCRIMINANT FUNCTIONS
DF1 -1.59
DF2 -5.07
DF3 -5.28
DF4 -2.13
' DF5 -.39
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FA-87-867
Si02 48.6

Al203 15.4 Fe203
FeO 0 MgO 3.9 Cal
Naz20 2.53 K20 .15 Ti02
P205 .15 MnO .46 LOI
Sum of Oxide Values 97.31
NORMALIZED OXIDE VALUES
S5i02 49.94 Al203 15.83 Fe203
FeO 10.4 Mg0O 4.01 Cal
Na20 2.6 K20 .15 Ti02
P205 .15 MnO .47
FA-87-867
OTHER RATIOS ETC.
K20/Na20 .06
FeT/Mg0 3.61
LOI/Cal .08
TiQ02/Zr 2.84
TAA 22.02
C:F : K 50.3 : 49.2 : .
C:F : A 32.8 ¢ 32 : 35.2
C: A : K 48 : 51,5 ¢ .5
A:F : K 52.1 : 47.4 : .
Peraluminosity Index 1.02
Au 5
As 2
Cu 158
Zn 66
FA-87-87

ROCK CLASSIFICATIONS

JENSEN CLASSIFICATION:
THOLEIITIC ANDESITE .

14.1
11.8
1.35
2.8

2.93
12.13
1.38

IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE

SILICA CLASSIFICATION:

BASALT ( 49.94 %)

TITANIJA CLASSIFICATION:

ANDESITE ( 1.39 %)

FA-87-87

VOLCANOGENIC EVALUATION

RESIDUALS
Mg0 -2.51
Na20 -.59

DISCRIMINANT

K20 -.24 Fe203 1.72

Cab 2.59 5iocz .12

FUNCTIONS

DF1
DF2
DF3
DF4
DF5

-2.13
-1.29
-1.31
1.62
3.84



-

FA-87-68

$102 45.4  A1203 13 Fe203 12.2
FeO 0 MgO 7.58 Ca0 9.03
Na20 1.9 K20 .000001 TiO2 .7
P205 .34 MnO .18 LOI 10.6

Sum of Oxide Values 89.31

NORMALIZED OXIDE VALUES
Si02 50.84 Al203 14.56 Fe203 2.46

FeO 10.08 Mg0QO 8.49 Ca0 10.11
Naz20 2.13 K20 0 Ti02 .78
P205 .38 MnC .18
FA-87-68
OTHER RATIOS ETC.

K20/Na20 0

FeT/Mg0O 1.861

LOI/Ca0 .35

Ti02/Zr 2.05

TAA 40.96
C:F : K 39.7 : 60.3 0
C:F : A 27 : 40.9 : 32.1
C: A : K 45.7 : 54.3 : 0
A F : K 43.9 : 58.1 : O
Peraluminosity Index 1.15

Au 10

As 2

Cu 114

Zn 120
FA-87-68

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE~-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 50.84 %)
TITANIA CLASSIFICATION:
DACITE ( .78 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-68

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 .19 K20 -.28 Fe203 -1.78
Na20 -.88 CaO -1.64 5i0z2 2.88

DISCRIMINANT FUNCTIONS
DF1 -.72
DF2 -3.68
DF3 -3.886
DF4 -1.45
DF5 .22



FA-87-69

5102 50 Al203 14.1 Fe203 9.45
FeO O Mg0O 4.41 Ca0 7.39
Na20 1 K20 .1 Tio2 .73
P205 .35 MnO .12 LOI 9.45

Sum of Oxide Values B86.93

NORMALIZED OXIDE VALUES
8i02 57.52 Al203 16.22 Fe203 2.57

FeO 7.47 Mg0 5.07 Ca0 8.5
Na20 1.15 K20 .12 Ti02 .84
P205 .4 MnO .14
FA-87-89
OTHER RATIOS ETC.
K20/Na20 .1
FeT/Mg0 2.14
LOI/Cal .37
TiQ02/Zr 2
TAA . 34.9
C: F: K - 43.3 : 56.2 : .5
C:F : A 25.1 : 32.8 : 42.2
C: A : K 37.1 : 62.4 : .5
A :F : K 56.2 : 43.4 : .4
Peraluminosity Index 1.66
Au 15
As - 12
Cu -144
Zn 101
FA-B7-69

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 57.52 %) .
TITANIA CLASSIFICATION:
DACITE .( .84 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-69

VOLCANOGENIC EVALUATION
RESIDUALS '

MgO -1.72 K20 -.39 Fe203 -2.75
Na20 -2.59 CaO -1.61 Sio2 1.59

DISCRIMINANT FUNCTIONS
: DF1 -.18 |
DF2 -5.98
DF3 -6.56
DF4 -3.36
DF5 -2.82



FA-87-70
5i02 69.8 Al203 13.6 Fe203 2.58

FeO O MgO 1.35 Ca0 1.56
Na20 5.11 K20 .8 Tio2 .3
P205 .08 MnO .02 LOI 2.85

Sum of Oxide Values 85.12

NORMALIZED OXIDE VALUES
5i02 73.38 Al203 14.3 Fe203 1.88

FeO .74 MgO 1.42 Ca0 1.64
Na20 5.37 K20 .84 Tio2 .32
P205 .08 - MnO .02
FA-87-70
OTHER RATIOS ETC.
K20/Na20 .16
FeT/MgO 1.91
LOI/Ca0 : .58
TiQ2/Zr .2
TAAS 24.38
C: F : K 70 : 21.6 : 8.399999
C:F : A 29.9 : 9.2 : 60.9
C: A: K 31.6 : 84.6 : 3.8
A:F : K 82.7 : 12.5 : 4.9
Peraluminosity Index 1.27
Au 5
As 3
Cu 21
Zn 18
FA-87-70

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE DACITE
IRVINE-BARAGAR CLASSIFICATION:
CALC~ALKALINE DACITE SUB-ALKALINE
SILICA CLASSIFICATION:
RHYOLITE ( 73.38 %)
TITANIA CLASSIFICATION:
RHYOLITE ( .32 %)

FA-87-70

VOLCANOGENIC EVALUATION
RESIDUALS

Mgl -.29 K20 -.47 Fe203 -2.42
Na20 1.42 CalO -2.2 5i02 .6

DISCRIMINANT FUNCTIONS
DF1 -1.18
DF2 -9.879989
DF3 -9.649899
DF4 -1.61
DF5 -1.59



FA-87-71

5102 50.3 Al203 14.5 Fe203
FeO O Mg0O 3.78 Ca0
Na20 2.62 K20 .27 TiO2
P205 .2 MnO .12 LOI
Sum of Oxide Values 87.68
NORMALIZED OXIDE VALUES ’
Si02 57.37 Al203 16.54 Fe203
FeO 4.95 Mg0 4. 31 Cal
Na20 2.99 K20 .31 Ti02
P205 .23 MnO .14
FA-87-71
OTHER RATIOS ETC.
K20/Naz20 .1
FeT/MgC0 1.87
LOI/Cal .31
TiQ2/2r ‘ 1.87
TAA 26.58
C:F : K 57.1 : 41.5 : 1.
C:F : A 33.1 : 24 : 42.9
C: A : K 43.1 : 55.9 : 1
A:F K 63.3 : 35.5 : 1.
Peraluminosity Index 1.17
Au 5
As 2
Cu 118
Zn 101
FA-87-71

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT

7.06
8.57
.74
9.2

2.55
9.770001
.84

IRVINE-BARAGAR CLASSIFICATION:
CALC~ALKALINE BASALT SUB-ALKALINE

.SILICA CLASSIFICATION:
ANDESITE ( 57.37 %) .
TITANIA CLASSIFICATION:
DACITE ( .84 %)

HIGH LOI NOTED IN THIS SAMPLE!

FA-87-71
VOLCANOGENIC EVALUATION
RESIDUALS
MgO -2.32 K20 -.2 Fe203

Na20 -.76 CaO -.13 5102
DISCRIMINANT FUNCTIONS

DF1 -1.28

DF2 -8.57

DF3 -8.82

DF4 -6.28

DF5 -5.21

-5.31
1.11



FA-87-72
5i02 53.3 Al203 16.1 Fe203 7.23

FeO O Mg0O 4.87 Ca0 9.770001
Naz20 3.31 K20 .000001 TiO2 .89
P205 .18 MnO .13 LOI 2.1

Sum of Oxide Values .95.3

NORMALIZED OXIDE VALUES
Si02 55.93 Al203 16.89 Fe203 2.51

FeO 4.57 MgO 5.11 Ca0 10.25
Na20 3.47 K20 0 Tio2 .93
P205 .19 MnO .14 ‘
FA-87-72
OTHER RATIOS ETC.

K20/Na20 0

FeT/MgO 1.48

LOI/Cal .07

TiO02/Zr 1.86

TAAS 27.14
C:F : K 58.6 : 41.4 : 0
C:F : A 34.1 : 24 . 41.8
C: A: K 44.8 : 55.2 : 0
A:F : K 63.6 : 36.4 : 0
Peraluminosity Index 1.12

Au 5

As 4

Cu 78

Zn 39
FA-87-72

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE BASALT
IRVINE-BARAGAR CLASSIFICATION:
- CALC-ALKALINE BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
ANDESITE ( 55.93 %)
TITANIA CLASSIFICATION:
DACITE ( .93 %)

FA-87-72 ,
VOLCANOGENIC EVALUATION
RESIDUALS
MgO -.08 K20 -.6 Fe203 -3.45

Na20 -.26 Ca0 2.19 8ioz2 ~-.77

DISCRIMINANT FUNCTIONS
DF1 -1.23
DF2 -7.88
DF3 -7.98
DF4 -3.986
DF5 -1.28
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FA-87-73
Si02 42.9 Al203 12.4 Fe203 11

FeO O MgO 5.74 Ca0 11.7
Na20 .63 K20 .17 Tio2 .81
P205 .12 MnO .26 LOI 14.8

Sum of Oxide Values 84.86

NORMALIZED OXIDE VALUES
5i02 50.55 Al1203 14.61 Fe203 2.72

Fe0 9.21 MgO 6.76 Ca0 13.78
Na20 .74 K20 .2 Ti02 .95
P205 .14 MnO .31
FA-87-73
OTHER RATIOS ETC.

K20/Na20 .27

FeT/MgQ 1.92

LOI/Cal .36

TiO2/Zr 2.11

TAA 32.39
C: F : K 47.3 : b2 : .7
C:F : A 32.2 : 35.4 : 32.4
C: A: K 49.5 : 49.8 : .7
A:F : K 47.5 : 51.9 : .86
Peraluminosity Index 1.05

Au 5

As 34

Cu 895

Zn - 46
FA-87-73

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 50.55 %)
TITANIA CLASSIFICATION:
DACITE ( .95 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-~73

VOLCANOGENIC EVALUATION
RESIDUALS

Mg0 -3.04 K20 .03 Fe203 -4.86
Na20 -1.89 CaO .24 Si02 3.78

DISCRIMINANT FUNCTIONS
DF1 -1.03
DF2 -7.57
DF3 -8.07
DF4 -5.93
DF5 -3.68



FA-87-74
S5i02 65.2 Al203 14.1 Fe203 3.5

FeO 0O MgO .58 Ca0 5.27
Na20 2.22 K20 1.48 Tioz .48
P205 .22 MnO .12 LOTI 8.1

Sum of Oxide Values 93

NORMALIZED OXIDE VALUES
8i02 70.11 Al203 15.16 Fe203 2.13

FeO 1.47 , MgQ .6 CaD 5.67
Na20 2.39 K20 1.59 Ti02 .52
P205 .24 MnO .13
FA-87-74
- OTHER RATIOS ETC.

K20/Na20 .B7

FeT/MgO 6.27

LOI/Ca0 .36

TiO2/Zr .35

TAA 21.37
C:F: K- 68.8 : 17.7 13.6
C:F: A 31.9 : 8.2 : §9.9
C: A : K 32.5 : 61.1 : 6.4
A:F : K 80.6 : 11 : 8.399999
Peraluminosity Index 1.4

Au 20

As 2

Cu 34

in ‘ 59

FA-87-74

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC RHYOLITE
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC ANDESITE SUB-ALKALINE
SILICA CLASSIFICATION:
RHYOLITE ( 70.11 %)
TITANIA CLASSIFICATION:
DACITE ( .52 %)

FA-87-74

VOLCANOGENIC EVALUATION
RESIDUALS

MgO -1.87 K20 .45  Fe203 -3
Na20 -1.82 Ca0 .8 Si02 .55

DISCRIMINANT FUNCTIONS
DF1 -.87
DF2 -9.26
"DF3 -9.66
DF4 -3.88
DF5 -2.48



FA-87-75

8i0z2 57.5 Al203 13 Fe203 4.67
FeO O MgO 1.18 CaC 9.82
Na20 1.12 K20 .95 Ti02 .44
P205 .28 MnO .18 LCI 9.5

Sum of Oxide Values 88.86

NORMALIZED OXIDE VALUES
Si02 64.71 Al203 14.63 Fe203 2.18
FeO 2.76 MgO 1.34 Ca0 11.05

Na20 1.286 K20 1.07 Tioz .5
P205 .28 MnO .2
FA-87-75
OTHER RATIOS ETC.

K20/Na20 .85

FeT/MgO . 3.91

LOI/Cal .29

TiO2/Zr .38

TAA 16.37
C: F : K 70.4 : 23.5 : 6.1
C:F : A 39.7 : 13.2 : 47.1
C: A : K -43.9 : b2.2 : 3.8
A F : K 73.9 : 20.7 : 5.4
Peraluminosity Index 1.1

Au 5

As 2

Cu : 9

Zn 54
FA-87-75

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE DACITE
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT SUB-ALKALINE
SILICA CLASSIFICATION:
DACITE ( 64.71 %)
TITANIA CLASSIFICATION:
DACITE ( .5 %)
HIGH LOI NOTED IN THIS SAMPLE!

FA-87-75
VOLCANOGENIC EVALUATION
RESIDUALS
Mgl -3 K20 .23 Fe203 -4.81

Na20 -3.03 CaO0 3.83 5i02 2.43

DISCRIMINANT FUNCTIONS
DF1 ~1.5
DF2 -10.13
DF3 -10.85
DF4 -7.03
DF5 -4.42
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FA-87-76

Si02 B2.1 Al203 13.7 Fe203
FeO O ' MgO 1.19 Ca0
Na20 3.49 K20 1.14 Ti02
P205 .17 MnC .12 LOI
Sum of Oxide Values 92.95
NORMALIZED OXIDE VALUES
Si02 66.81 Al203 14.74 Fe203
FeO 1.87 MgO 1.28 Ca0
Na20 3.75 K20 1.23 TiQ2 .
P205 .18 MnO .13
FA-87-76
OTHER RATIOS ETC.

K20/Na20 .33

FeT/MgO 3.27

LOI/Cal .3

Ti0o2/Zr .36

TAAS 18 37
c:F: K - 71.8 : 20.3 : 7.
C:F: A 38.4 : 10.8 : 50.
C:A:K 41.1 : 54.4 : 4.
A:F K 77.1 : 186.5 : 6.
Peraluminosity Index 1.04

Au 5

As 2

Cu 14

Zn 73
FA-87-76

ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE DACITE

3.89
6.88

6 65

)
8

IRVINE-BARAGAR CLASSIFICATION
CALC-ALKALINE ANDESITE SUB- ALKALINE

SILICA CLASSIFICATION:
DACITE ( 66.81 %)
TITANIA CLASSIFICATION:
DACITE ( .49 %)

FA-87-76

VOLCANOGENIC EVALUATION
RESIDUALS

MgO -1.8 K20 .22 Fe203 -3.68

Na20 -.48 CaO 1.78 85i02

DISCRIMINANT FUNCTIONS
DF1 -1.82
DF2 -8.17
DF3 -89.29
- DF4 -4.51
DF5 -3.01

1.24



FA-87-77

3102 47.5 Al203 13.2 Fe203 12.8
FeO O Mgl 7.93 Ca0 7.53
Na20 1.12 K20 .08 Tig2 .92
P205 .2 MnO .15 LOI 9.6498999
Sum of Oxide Values 80.39 ‘
NORMALIZED OXIDE VALUES
Si02 52.55 Al203 14.86 =~ Fe203 2.88
FeO 10.33 Mg0 8.770001
Ca0 8.33
Na20 1.24 K20 9.00C001E-02
’ Ti02 1.02
P205 .22 MnO .17
FA-87-77
OTHER RATIOS ETC.
K20/Na20 .07
FeT/MgO 1.61
LOI/Ca0 .39
Ti02/Zr 2.55
TAA 48.07
C : F: K 33.3 : 66.4 : .3
C:F : A 22.1 : 44.1 : 33.7
C: A : K 39.4 : 60.2 : .4
A:F : K 43.2 : 56.5 : .3
Peraluminosity Index 1.5
Au 5
As 2
Cu 128
Zn 89
FA-87-77
ROCK CLASSIFICATIONS
JENSEN CLASSIFICATION:
THOLEIITIC BASALT
IRVINE-BARAGAR CLASSIFICATION:
THOLEIITIC BASALT ALKALINE
SILICA CLASSIFICATION:
BASALT ( 52.55 %)
TITANIA CLASSIFICATION:
DACITE ( 1.02 %)
HIGH LOI NOTED IN THIS SAMPLE!
FA-87-77
VOLCANOGENIC EVALUATION
RESIDUALS
Mg0O 1.36 K20 ~.28 Fe203 -.1
Na20 -2.05 Ca0 -2.39 Si02 2.6
DISCRIMINANT FUNCTIONS
DF1 .59
DF2 -2.86
DF3 -3.25
DF4 .58
DF5 2.82
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FA-B?-?B

8102 68. 6 Al203 11.89 Fe203 4.69
FeOlO Mg0 2.73 Ca0 3.55
Na20 4.44 K20 .14 TiO2 .4

P205 .23 MnO .08 LOI 2.75

Sum ‘of Oxide Values 96.48001

NORNALIZED OXIDE VALUES

5102 71.1 Al1203 12.33 Fe203 1.897 .
Fe0H2 6 MgO 2.83 Ca0 3.68
Na20 4.6 K20 .15 Tio2 .41
P205 .24 MnO .08 .
FA—87—78
OTHER RATIOS ETC. '
K20/Na20 .03
FeT/MgO 1.72
LOI/CaO .25
T102/Zr .38
TAAS 26.47
C:F:K 59.7 : 38.2 : 1.1
C:F : A 31.8 : 20.9 : 47.4
C: A:K 3.9 : 59.4 : .7
A:F : K 68.8 : 30.3 : .8
Peralum1n051ty Index 1.11
Au 5
As 2
Cu 54
Zn 36
1
FA~ 87 78

ROCK | CLASSIFICATIONS
JENSEN CLASSIFICATION:
CALC-ALKALINE ANDESITE
IRVINE-BARAGAR CLASSIFICATION:
CALC ALKALINE ANDESITE SUB-ALKALINE -
SILICA CLASSIFICATION:
RHYOLITE ( 71.1 %)
TITANIA CLASSIFICATION:
RHYOLITE ( .41 %)

1

1

FA-87f7a
VOLCANOGENIC EVALUATION
RESIDUALS
Mgo@,.sa K20 -1.1  Fe203 -.57
Nazoﬁ .64 Ca0 -.32 Si02 2.49
DISCRIMINANT FUNCTIONS
| DF1 -1.1
§ DF2 -7.49
| DF3 -7.28
DF4 .29

DF5 1.78

oy




