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INTRODUCTION

Program Obijectives and 1992 Work Performed

The Kydd Project field program was conducted between September
18th and October 4th, 1992. The program was designed to
assess previous work, and ascertain the exploration potential
on the property. The program was also an opportunity for
Granges personnel to become more familiar with the various
geological and exploration aspects of the Sullivan Camp. Work
was performed by Gordon Allen and Ross Zawada. The program
consisted mainly of geological mapping at 1:10,000 scale and
geochemical sampling.

A total of 88 rock, 1 silt, and 28 soil samples was collected
and submitted for 30-element ICP, Fire Assay Au, and flameless
AA Hg Analysis. One sieved stream sediment sample was
collected for heavy mineral separation. Fourteen samples were
collected for whole rock analysis, and thirty-two rock samples
were collected for petrographic study.

Location and Access and Physiography

The Kydd property is 1located in the Purcell Mountains,
southeastern, B.C. (Figures 1 and 2). The property is
centered at approximately latitude 49° 12N and longitude 116°
13’W. It is located 6 km along the Kid Creek Forest Service
Road which originates on B.C. Route 3, 20 km east of Creston.
The Forest Service Road follows Kid Creek, transecting the
property in SW/NE direction. This, along with a small number
of secondary logging roads, provides limited access to the
property. Approximately 15% of the property has been cleared
by logging operations.

Elevations on the property range from 885m (2,900’)to as much
as 1,920m (6,300’); slopes are steep to moderate. Vegetation
cover is moderate, being denser on north facing slopes. Fir,
pine and spruce comprise the majority of the cover with a
small percent of alpine meadow in the southeastern corner of
the property. Good outcrop exposure is rare, not exceeding 5%
of the property area.

Ownership and Claim Information

The Kydd property is owned by 493744 Ontario Limited. The
claims were originally staked for Chevron Minerals Limited in
October 1988. Claim information is summarized in the
following table. Expiry dates are a result of assessment work
covered by this report.
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Tenure Claim Claim

No. Name Units Due Date
233974 Kydd 3 1 1993/10/21
233975 Kydd 15 1 1993/10/21
233976 Kydd 20 1 1993/10/21
233977 Kydd 21 1 1993/10/21
233978 Kydd 22 1 1993/10/21
233979 Kydd 23 1 1993/10/21
233980 Kydd 1 15 1993/10/23
233981 Kydd 4 20 1993/10/23
233987 Kydd 6 4 1993/10/23
233983 Kydd 7 20 1993/10/28

TOTAL 65

Previous Work

The only known work on the property previous to the 1992
program was conducted by Chevron Minerals Ltd. during the 1989
field season. The Kydd property was part of a larger claim
block extending to the south and west. This program consisted
of soil sampling and limited 1:5,000 geological mapping.

Logistics

A long tradition of mining and exploration, along with a well
developed infrastructure in the Creston Area resulted in few
logistical obstacles. The property is easily accessible by
4WD vehicle and is approximately 25 minutes driving time from
Creston. Samples were shipped to Vancouver via Greyhound
Courier. Helicopter support is available out of Cranbrook,
approximately 100km to the east.

GEOLOGY

Regional Geology

The Kydd property occurs on the western flank of the Purcell
anticlinorium and is entirely underlain by rocks of the Belt-
Purcell Supergroup (Hitzman, 1990). The middle Proterozoic
(Helikian) Purcell Supergroup rocks are a thick sequence of
predominantly sedimentary rock deposited in a large
intercontinental flysch basin (Figures 3 and 4). The base of
the sequence is not exposed but exceeds 10,000m in thickness
in southeastern B.C. (Hamilton et al., 1983).

The basin falls within the Foreland Thrust and Fold Belt and
is characterized by shallow, easterly-verging thrust faults
and broad open folds. The Purcell anticlinorium was deformed
and metamorphosed by the Kootenay orogeny. This allochthonous
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structure is believed to have been transported eastward by
generally north-trending thrusts during the Laramide Orogeny
of late Mesozoic to early Tertiary time (Turner et al., 1992}.

The Kydd area is predominantly underlain by the Aldridge
Formation, a greater than 4,000m succession of fine-grained
siliciclastic rocks probably deposited by turbidity currents
(Hamilton et _al., 1983). Mineralogy is chiefly very fine-
grained quartz, sericite and plagioclase. Biotite, muscovite,
chlorite and garnet are also common; pyrrhotite is a typical
accessory. Proterozoic gabbro intrusions termed Moyie sills
intrude the Aldridge at all stratigraphic levels but are more
common in the Lower Aldridge {(McCartney, 1992).

Units are generally well bedded on a larger scale while being
guite massive internally. Although the very fine-grained
nature of the rock gives it a massive appearance 1in hand
specimen, depositional features are common in some units.
These features consistently show stratigraphic tops up and to
the east. Strikes are generally north-south with shallow to
moderate east dips. Foliation is generally north to 010° with
dips steeper than bedding. For a comprehensive review at the
regional geology of the Purcell Supergroup the reader is
directed to Hamilton et al., 1983.

Economic Setting

2.2.1 Sullivan Mine

The Sullivan Mine is one of the largest stratiform
sediment hosted Pb-Zn-Ag sulphide deposits in the
world. As of 1988 it has provided 144 million tons of
ore averading 6.5% Pb, 5.6% Zn and 2.3 Ag ounce per ton
(McCartney, 1992).

A simplified geological cross-section is shown in

Figure 5. This figure and the following description
of the mine are taken largely from Hamilton et al.,
1983.

The Sullivan orebody occurs near the top of the Lower
Aldridge Formation. It has the shape of an inverted
saucer approximately 2,000m along its north-south axis
and 1,600m along its east-west direction. In the west
it has flat to gentle easterly dips, moderate easterly
to northeasterly dips in the centre and gentle east to
northeasterly dips in the east. Footwall rocks are
intraformational conglomerates and massive wackes
overlain by wackes and pyrrhotite laminated subwackes.
The upper part of the ore zone stratigraphy consists of
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several fining-upward sequences of quartzitic wacke and
silty wacke.

Beneath the eastern part of the ore body are two gabbro
sills separated by about 150m of quartz-feldspar
biotite rock locally called granophyre, which in places
has an igneous texture while elsewhere exhibits the
texture of a highly altered sedimentary rock. The
upper sill, 10 to 15m thick, is located about 500m
below the orebody. The lower sill is approximately 50m
thick.

In the west there is an abrupt change in the attitude
of the gabbro-granophyre complex as it rises steeply to
contact the footwall of the orebody near its western
margin. To the west of this margin the gabbro-
granophyre complex plunges downward again to resume a
sill-like form at approximately its original strati-
graphic position. The resulting configuration is a
north-northwest trending arch.

Two satellite deposits, the Stemwinder and the North
Star, are located 2 km and 3.5 km respectively south of
the Sullivan orebody.

Others Mines

Numerous other past-producing mines or advanced
exploration plays are located in the Sullivan Camp.
All of the following are found within the Aldridge
Formation and can be divided into two categories based
on styles of mineralization: stratiform or vein type
deposits.

The Vulcan property and the Kootenay King Mine are
examples of stratiform type Pb-Zn mineralization.
While the Vulcan Property consists of low grade sub-
economic Pb-Zn-Ag mineralization the Kootenay King Mine
contains the only high-grade stratiform mineralization
within the Aldridge Formation outside of the Sullivan
area. This deposit has produced 22,000 tons of 14%
combined Pb-Zn.

Other deposits in the area such as the St. Eugene Mine,
the Vine Property, the Estella Mine, the Star
properties and the Delaware Mine are classified as vein
type deposits. The Star Property is located adjacent
to the western boundary of the Kydd property. It is
believed to represent a small argillite sub-basin
within the lower to middle part of the middle Aldridge
Formation. It consists of low-grade Pb-Zn sulphides




within a vein stockwork and possibly limited stratiform
mineralization. Tourmalities are also associated with
mineralization on the Star Property.

Property Geoloqy

While the geology of the Purcell Supergroup and particularly
the Aldridge Formation relatively well understood, property
scale geology can be somewhat of an enigma. This is primarily
attributable to the paucity of outcrop in the area.

Where recognized, and differentiated, the many marker horizons
of the Aldridge Formation can allow for a high degree of
stratigraphic control over distances of hundreds of
kilometers. They can also prove useful in solving structural
problems. Unfortunately, a good knowledge of the markers is
restricted to only a few workers, and photo-libraries of the
markers can be expensive. Previous work by Chevron has
identified a number of surface showings of Aldridge markers.
Oone of the locations falls within the Kydd property and was
interpreted to be a Butte marker by Dr. F.R. Edmunds during
the 1989 field program. Using this identification of the
marker, offset on the Spider Creek Fault has been interpreted
to be approximately 2,000m vertical. This would suggest that
stratigraphy near that of Sullivan time is repeated on the
property. Numerous other north-south trending faults disrupt
stratigraphy locally with small offsets generally on a tens of
metres scale.

Gabbro outcrops in numerous locations on the property, most
prominently on the southeast corner at higher elevations.
These gabbros, interpreted to be Moyie sills, are a fresh-
looking coarse-grained, plagioclase and amphibole-rich rock.
East of Spider Creek and north of the Kidd Creek Road gabbro
outcrops along with subcropping granophyre.

2.3.1 Stratigraphy

All sedimentary rocks found on the Kydd property are
interpreted to belong to the Aldridge Formation of the

Purcell Supergroup (Figures 3 and 6). Concordant
gabbro intrusions known as the Moyie sills are also
present.

Exposure of strata is relatively good in the area
north-northeast of the Spider Creek bridge on the Kid
Creek Road where secondary logging roads and clear-cuts
have removed some of the heavy cover. Exposure is also
very good above 1,830m (6,000’) in the southeast corner
of the property where the conformable relationship of
the Moyie sills to the Aldridge strata is well
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exhibited. A limited amount of outcrop is exposed
along the Kid Creek Forest Service Road.

Sedimentary rocks of the region have been described as
siliciclastic sediments (Hamilton et al., 1982), a
description very fitting for Kydd property rocks. They
commonly appear quite massive and are composed
predominantly of fine-grained quartz grains. Rhythmic
bedding varies in thickness on a scale of 1lcm to 100cm
and while it is usually internally massive some areas
have excellent depositional features preserved. The
area above 1,830m (6,000’) in the southeast corner of
the property has abundant exposures of these features
which include crossbedding, flame structures, flute
marks, and fining-upward sequences. These depositional
features are consistent with a turbidite source for the
sediments indicating an upright position for
stratigraphic tops. A weak to moderate phyllitic
lustre is common to rocks of the property.

Two unsuccessful attempts were made to locate the Butte
marker mapped by previous work in the south-central
area of the claims, southeast of Kid Creek (Figure 6).
The heavy cover on this steep north-facing slope makes
tight geological control quite difficult. Other
possible marker horizons were observed on the property,
but none were positively identified to be true Aldridge
marker horizons.

The best exposure of the gabbro sills occurs above
1,830m (6000’) in the southeastern corner of the
property. The lower contact of the sill is well
exposed and locally offset by small north-south normal
faults associated with a larger structures (trending
north-south along 01ld Man creek). No granophyre has
been observed in proximity to this gabbro. A spatial
relationship between the two units can be demonstrated
elsewhere on the property, such as in Kid Creek at
approximately 960m level and also along the power line
right-of-way northeast of the Spider Creek bridge,
north of the Kid Creek Road (Figure 6).

Lithology

All sedimentary lithologies found on the Kydd property
are interpreted to belong to the Aldridge Formation, a
Proterozoic sequence of dominantly fine-grained rocks.
Middle Aldridge Formation dominates the property and is
distinguished from the Lower Aldridge Formation by its
lesser relative amount of argillite units. The Lower
Aldridge Formation also contains minor amounts of fine-




grained pyrrhotite giving it a characteristic rusty
appearance. Field identification of constituent
minerals in hand sample is often difficult due to the
fine-grained nature of the rock and the dominance of
quartz grains in the composition. For this reason much
of the descriptive mineralogy discussed here is based
on results of petrographic reports on samples submitted
to Dr. Craig Leitch for examination (Appendix II).

Sedimentary rocks of the Kydd property are generally
fine sand-sized or silt-sized wackes. Colour ranges
from a light smoky grey to medium grey in the quartz-
dominated sandstones to a dark grey to black in the
subordinate argillites. Detrital quartz grains with
interstitial feldspar, muscovite and biotite are the
main constituent minerals. Mica content can be quite
variable and significantly higher in the more
argillaceous, or clay rich units. The mica gives the
rocks a weak to moderate phyllitic lustre.

Alteration of the rocks ranges from nil to moderate
with an albite-chlorite-epidote alteration assemblage
and varying amounts of sericite guite common.
Tourmaline is often present as long, slender,
microscopic-sized crystals.

Conformable gabbro units found on the property are
interpreted to be Moyie sills. These are typically
medium—-grained to coarse-grained, with roughly equal
proportions of amphibole and plagioclase, and have a
"fresh looking" appearance in hand specimen.

Granophyre found within the property have a distinct
"salt and pepper" appearance in hand specimen with fine
grains of quartz, biotite and feldspar in roughly equal
proportions. Petrographic examination has confirmed
the presence of quartz that is micrographically
intergrown with feldspar in the classic granophyric
texture.

Structure

The dominant structure on the property is the Spider
Creek Fault which transects the southwest corner of the
property in a south-southeasterly direction.
Geological interpretation based 1largely on the
displacement of the Butte marker horizon indicates a
vertical displacement of 2,120m on this normal fault,
with the west side down (Hitzman, 1990). This sub-
vertical (?) structure has a north-northwest trend.
Numerous other faults with displacement on a tens of




metres scale are present and share the same general
trend as the Spider Creek Fault. The Kid Creek valley,
trending east-northeast across the property does not
appear to be fault related.

While 1local disruptions occur, foliation generally
strikes north-south and is consistent with the regional
tectonic fabric.

2.3.4 Mineralization

Only one mineralized outcrop has been located on the
property to date. Mineralization consists primarily of
iron sulphide which is most commonly pyrrhotite.
Traces of chalcopyrite and galena observed in the field
were not confirmed in ICP analysis. Thin section study
of a sample from the mineralized outcrop did not
contain base metal sulphides, but Leitch comments that
"pyrrhotite is common in the Aldridge, but concentra-
tions of this order are enough to be interesting to
exploration" (Leitch, Appendix II).

ROCK GEOCHEMISTRY

A total of 88 outcrop rock samples were collected during the
program. Rock sample descriptions are presented in Appendix
I and 1locations shown in Figure 7. These samples are
presently stored at the Granges warehouse, North Vancouver.
Sampling consisted of collecting two samples approximately two
metres apart at 40 metres intervals across stratigraphy.
Argillites were sampled whenever possible, otherwise a sample
of wacke or sandstone was collected. Petrographic studies
conducted by Dr. C.H. Leitch were performed on 36 of the
collected rock samples, the results of which are presented in
Appendix II.

Fourteen of the rock samples were submitted to X-Ray Assay
Laboratories, Toronto, for sample preparation, whole rock and
trace element analysis, the results of which are presented in
Appendix III. The whole rock package consisted of 11 major
oxides with loss on ignition and Ba, Nb, Rb, Sr, Y and Zr
analyzed using the standard pressed pellet and XRF method.
Trace element analysis consisted of 31 elements analyzed by
ICP/MS with standard nitric aqua regia preparation.

All rock samples were submitted to Acme Analytical
Laboratories for sample preparation and 30-element ICP/EMS
analysis as well as fire assay for gold and flameless AA for
mercury. Results are presented in Appendix IV. These results
were subsequently analyzed by Dr. F.R. Edmunds, the
conclusions of which are presented in Appendix V.




SOIL GEOCHEMISTRY

Twenty eight "B" horizon soil samples were collected during
the 1992 program. Samples were collected at or near anomalous
soil sample sites that originated from during the previous
exploration program in 1989. In most cases, sample density
was increased to a 25 metre spacing from the previous interval
of 50 metres. These samples were submitted to Acme Analytical
Laboratories for sample preparation and 30-element ICP/EMS
analysis as well as fire assay for gold and flameless AA for
mercury. Results are presented in Appendix IV and sample
locations shown in Figure 7.

One stream sediment sample (Kydd-Hl) was also collected during
this exploration program. This sample was submitted to Min-En
Laboratories for heavy mineral sample preparation and 30-
element ICP/EMS analysis as well as fire assay for gold.
Results are presented in Appendix IV and sample location shown
in Figure 7. '

The s0il and stream sediment results were subsequently
analyzed by Dr. F.R. Edmunds, the conclusions of which are
presented in Appendix V.

CONCLUSIONS

The Kydd Property shows a degree of geological similarity with
the Sullivan area which makes it interesting from an
exploration viewpoint. Regionally, the Creston area is the
only known area in the Aldridge Formation that has as great a
number, or density of Moyie sills as the Sullivan area. The
genetic relationship between the sills and mineralization at
Sullivan is not well understood but the spatial relationship
they exhibit cannot be ignored. Gabbro of the Moyie sills and
associated granophyre are present on the Kydd property.

Stratigraphically, the property encompasses a section from
just below the Lower Aldridge Formation contact with the
Middle Aldridge Formation up to a stratigraphic level near the
top of the Middle Aldridge. This should allow for exploration
of virtually the entire Middle Aldridge Formation.

Tourmalinites, which have a known spatial and probable genetic
relationship to the Sullivan orebody, are known to occur in
the vicinity of the Kydd property. The adjacent Star claims
(Figure 2) and the Goat River tourmalinite approximately 10km
southeast are two examples of this.

Further follow-up of the 1992 geochemical results remains to
be completed. A small program of mapping and prospecting
concentrated along the favourable horizon(s) would help to
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better understand their relationship to one another, if one
exists. Also, additional property mapping and prospecting may
uncover other possible target horizons.
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7.0 STATEMENT OF EXPENDITURES

Geological Survey . . . « « « « + « « « « +« + . $6,914.05
Analyses, Petrographic Work . . . . . . . . . . . 5,233.00
(Acme Analytical Laboratories Ltd.)
(* Ray Assay Labs)
\Or. Craig Leitch)
(Min-En Laboratories)
Transportation . . . . . . . . . . . . . . . . . . . 529.00

(Bighorn Helicopter)

Drafting, Report Writing . . . . . . . . . . . . . 2,678.00

Management Fee . . . . . . . ¢« « « ¢« + « « « o« . . _1,535.41
Total . + « & ¢ &« ¢ « « « « « « 4 « « « <« « . . $16,889.46

C:WPSI\BAC\KYDD.N23




STATEMENT OF QUALIFICATIONS

I, Ross D. Zawada, do hereby certify;

1) I am a graduate in geology of the University of Saskatchewan
(B.Sc. 1989).

2) I have practised as a geologist in mineral exploration for
four years.

3) Opinions, conclusions and recommendations contained herein are
based on fieldwork and research performed by or overseen by me
between September 18 and October 4, 1992.

4) I own no direct, indirect, or contingent interests in the
subject property, or shares or securities of Granges Inc.

Vancduvér, B.C.

Dec er 21, 1992 ROSS D. ZAWADA



STATEMENT OF QUALIFICATIONS

I, Jenna L. Hardy, of North Vancouver, British Columbia, do hereby
certify that:

1. I am employed by Granges Inc. with offices at 2300-885 West
Georgia Street, Vancouver, BC, V6C 3ES8.

2. I am a graduate of the University of Toronto (M.Sc. Geology)
and Simon Fraser University (M.B.A.)

3. I am a member in good standing of the Professional Engineers
and Geoscientists of the Province of British Columbia
(registration no. 19446).

4. I am a Fellow of the Geological Association of Canada.

5. I have practised as a geologist in mineral exploration for

nineteen years.

Dated at Vancouver, BC, this 31st day of December, 1992

ey

_~Jenna L. Hardy, P.Geol °




APPENDIX I

ROCK SAMPLE DESCRIPTIONS



r &P

KYybdDbp PROJECT (/4O ) : ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO. - LOCATION: k-~po 7 Crpwm| DATE COLLECTED:
Z 4754 AND/OR COLLECTOR:

o Pite LSRRI | seer. 15,

5

A4 55 G’A SPive CREEW |

MATERIAL SAMPLED:

ROCK — OUTCROP [ ] SILT | ] SOIL [ | OTHER
~ FLOAT [ !

ROCK SAMPLE TYPE:
GRAB ['/] CHIP [ ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME:
<P(+\/LL\T)c, %IL_’l’.S'\_DAJ\'{_

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.}

U

(\;)Lwoma; adbde, oo AL Am&é clonegs ooz /o se
TW%&M?QL WMFW

KadX  arun bv*&iﬁua~;4 /L;;iék j;' AJALL AN )&iw;lm Jiﬁ*w;«izl
i U O U/ [ re) Y

DESCRIPTION BY:
G.R.

Other
ANALYSES: Au Ag As Cu

Geochemical

Assay




#
/f?%&i? PROJECT ( /‘ééb ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION: DATE COLLECTED:

AND/OR COLLECTOR: £Vs0 Clms
ZET7 | G Seot 1977
MATERIAL SAMPLED:
ROCK - OUTCROP [ 7] SILT [ ] SOIL [ ) OTHER
- FLOAT [
ROCK SAMPLE TYPE:
GRAB [ ]  cCcHIP [ 7 ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: /szngQzu{ éj%éﬂ%égﬂ?%/

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

/127’12nu? /S & ,M24103144%2%7xﬁ/4%%&/ 12/ 6%2&»@27/ ¢z¢%i4;4?’¢ﬁik§244 /S

W4

DESCRIPTION Byi//j;;;:fzzzfi//

- 7

Other
ANALYSES: Au Ag As Cu

Geochemical

Assay




. 2% .
g0 PROJECT ( ) © ROCK SAMPLE DESCRIPTION
7

SAMPLE NO.: TRAVERSE NO. LOCATION: DATE COLLECTED:

6 AND/OR COLLECTOR: %
27> e s Ll Sl 102

MATERIAL SAMPLED:

ROCK — OUTCROP [ 7] SILT { ] SOIL | ] OTHER
— FLOAT { ]
ROCK SAMPLE TYPE:
GRAB [ ¢ CH1P [ ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: (;;54M@ 9¢&; é/?7

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

o 2% holhle = A0% Lhbpir_ard =60% Duad? . Tolluwet 15 massrve,

ey
DESCRIPTION g{{/

ANALYSES: Ag As Cu

Other

Geochemical

Assay




L f<

Wvyep PROJECT ( [4© ) : ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO. - LOCATION: S. Sive kip DATE COLLECTED:
AND/OR COLLECTOR: CReew On PAww  MAR .
2475 7 oA Crrope Crecow b] gf—;P/.ZO
MATERIAL SAMPLED:
ROCK — OUTCROP | v} SILT [ ) soiL [ ) OTHER
- FLOAT [ ]

ROCK SAMPLE TYPE:
GRAB [ _J CHIP | ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: (2 A BB Ao

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

SR WWM Eldter

J U U
033 /90
DESCRIPTION BY:
G A
Other
ANALYSES: Au Ag As Cu

Geochemical

Assay




Afié§27 PROJECT ( 7é§2%227) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION: [/} LI #HS | PATE COLLECTED:

A5 e e f1w crax oo 7p

MATERIAL SAMPLED:
ROCK — OUTCROP [ <] SILT | ] SOIL | I OTHER
- FLOAT [ ]

ROCK SAMPLE TYPE:
GRAB [ ] CHIP [ <) CHANNEL [ ] (SAMPLE WIDTH “Z/csm )

OCCURRENCE SIZE:

ROCK NAME: C;éééun&%”é‘

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

A kTl G LA tolocen Foi prmice crasive ik Dol

Craels Gt Lol & FY bollile ¥ T Iustosi/e. ok e

DESCRIPTION BY:

Other
ANALYSES: Ag As Cu

Geochemical

Assay




Y/ 77 PROJECT ( ) : ROCK SAMPLE DESCRIPTION

7

SAMPLE NO.: TRAVERSE NO. LOCATION:/?éao CHAms | DATE COLLECTED:
ZATS T | ey | < et
V|

MATERIAL SAMPLED:
ROCK — OUTCROP [.] SILT | ] SOIL | ] OTHER
- FLOAT [ ]

ROCK SAMPLE TYPE:
GRAB [ | CHIP [ 1  CHANNEL [ ] (SAMPLE WIDTH “+"/D 4y )

OCCURRENCE SIZE:

ROCK NAME: /m///ggyf cf//g/fé?ﬂ{

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

iy i o and fATE A gl distlipen Slladlon culs
lorliliny 2 B oottt 2t

- /

DESCRIPTION BYL//j;?7f?§ZZ§i:;//
B 7
7 7

ANALYSES: A Ag As Cu

Other

Geochemical

Assay




PROJECT ( } : ROCK SAMPLE DESCRIPTION

SO 0 i:ﬁygﬁsioﬁgéCTOR‘ A“LOCAz}ON Koo Llams o
: V3
L4507 o ey Vaok? Creet oo | Sep? 2Y92

MATERIAL SAMPLED:
ROCK - OUTCROP [ 7] SILT { ] SOIL | ] OTHER
- FLOAT [ ]

ROCK SAMPLE TYPE:
GRAB | 77] CHIP { ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: 425Z§2£n9

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

¢S Now- MM 72 (

. L
DESCRIPTION Bl}-;zij%:?§777/'

4

Other

ANALYSES: Au Ag As Cu

Geochemical

Assay




/f?@&é? PROJECT ( 1€§<§227 ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE Nd. 47&03ﬁ;£25 4@ﬁo Clains DATE COLLECTED:
AND/OR COLLECTOR: 2007 CEECH
7475/ 5 My Sleo”’ | Ser70/92

MATERIAL SAMPLED:

ROCK - OUTCROP [ ] SILT [ ] SOIL [ ] OTHER
~ FLOAT [ ]
ROCK SAMPLE TYPE:
GRAB [+ cHIP [ ] CHANNEL [ | (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: <3%5%¢47;2477X%?~
SAMPLE DESCRIPTiON: (1f Rock, Include CO]Our, Texture, Rock Forming Minerals, Mineralization, and Etc.}
s e AP L // g ”
_AZiz;fZQ_JQZZLZEZZS’ = 20% 2Z. 5> AQMZ{ el "/bé;,éZZé&yg 4J,t4{'Z;/
Sl boing JO@Q/Z % //é{ s /mw’/ e

=7y

DESCRIPTION gg;i;z::;EZi;;/y

ANALYSES : Au Ag As Cu

Other

Geochemical

Assay




~

/f;pp PROJECT ( #ﬁ/647 ) : ROCK SAMPLE DESCRIPTION
7

SAMPLE NO.: TRAVERSE NO. LOCATION:  Agop (Yms DATE COLLECTED:
AND/OR COLLECTOR: KYODIET Cleep
&EL7. L0
24767 G- Allew 3/40” N
MATERIAL SAMPLED:
ROCK — OUTCROP [ T} SILT | ] SOIL | ] OTHER
- FLOAT l ]

ROCK SAMPLE TYPE:
GRAB [ ] cHIP [ 7] CHANNEL [ ] (SAMPLE WIDTH

'

OCCURRENCE SIZE:

ROCK NAME: Cj%iﬂf7é3§§?ﬂ

SAMPLE DESCRIPTION: (If Rock, Include Co]our, Texture, Rock Forming Minerals, Mineralization, and Etc.)

4f2i_4%;12542£29L_£2;_42;49/G&Qw'wzéaaw/ A v E zégz Z ] %3¢Zg%agzz 4&3

Cﬁﬂbzﬁ7éf/ 0 "

Other

.
DESCRIPTION gzi’/;i;;;;;é%é;:;%/

ANALYSES: Au Ag As Cu

Geochemical

Assay




m PROJECT (ﬁ%ﬂ ) @ ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION: A74p (/4/ms | DATE COLLECTED:
AND/OR, COLLECTOR: KYW/e7 Ceeek

L7835 & Ay 3140”

MATERIAL SAMPLED:
ROCK — OUTCROP [ v SILT { ] SOIL | i OTHER

- FLOAT { ]

ROCK SAMPLE TYPE:
GRAB [ ] CHIP [ v ] CHANNEL [ ] (SAMPLE WIDTH < /¢ )

OCCURRENCE SI1ZE:

ROCK NAME: ﬂ/&[?f?

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

_MLWM J///mﬂ/ @(/(/ Gk / /A//A//

% é/i »4%» ax[,v Ma&f/%//zéyé ot B0, 4, YA
,,4’/@1/{4@5 £ mmﬁ/

i Wi

DESCRIPTION BY % /
'S

—L

Other

ANALYSES: Ag As Cu

Geochemical

Assay




/ﬁ;ap PROJECT ( ¥ /40 ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION:  Aq00 Cf.mg DATE COLLECTED:
AND/OR COLLECTOR: K02 lF € gy
K

Z%?@% &G Auew 22007 Sept 20/ 92
MATERIAL SAMPLED:
ROCK — OUTCROP [ v ] SILT | ] SOIL [ ] OTHER

—~ FLOAT [ J

ROCK SAMPLE TYPE:
GRAB [ ] CHIP { “ ] CHANNEL [ ] (SAMPLE WIDTH /27GaL— )

OCCURRENCE SIZE:

ROCK NAME: /((7///466_095 ﬂ/ﬂﬁfl/’f[

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

/@%Z4;41 Gty i LZ#QM( fffégL_gmzz&@(,,ﬂfﬁmVOfi A/ Very beak AL/

// A, s «91/'cam»é»ﬂﬁ?e’?&n%égjfff—cﬁéaz&r ¥

| (o otolefly faom apine goouitc
_/szé ga:wié (il i beotole

DESCRIPTION BY:

Other

ANALYSES: As Cu

Geochemical

Assay




PROJECT (

A

2T

ROCK SAMPLE DESCRIPTION

SAMPLE NO.:

TRAVERSE NO.

LOCATION: A7 CHzms

DATE COLLECTED:

AND/OR COLLECTOR: FIW/ET (reck 8(7

7975 G ANy Zrew” R 4
MATERIAL SAMPLED:
ROCK - OUTCROP [ &) SILT | ] SOIL [ ) OTHER

~ FLOAT [ ]
ROCK SAMPLE TYPE:
GRAB [ ) CHIP () CHANNEL | ] (SAMPLE WIDTH /¢! )
/

OCCURRENCE S1ZE:

ROCK NAME:

//( G/ I ks Clejer 77

SAMPLE DESCRIPTION: (If Rock, Include Colour. Texture, Rock Forming Mlnerals, Mineralization, and Etc. ]

//ﬂai/ p/éze é%aml/ e /ma/m M M@

DESCRIPTION-Ezi//jgzzzizi;%é/
7

Ag

Other

ANALYSES: Au As Cu

Geochemical

Assay




ﬂy‘/ﬂﬁ PROJECT (#/40 ) @ ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION: /(,/M g//,,,%/ DATE COLLECTED:
AND/OR COLLECTOR: ,(///M/,f()&&é
MATERIAL SAMPLED:
ROCK — OUTCROP { <] SILT | ] SOIL | ] OTHER

— FLOAT [ ]

ROCK SAMPLE TYPE:
GRAB [ ] CHIP [ 7] CHANNEL [ ] (SAMPLE WIDTH /yg/ - )

OCCURRENCE SI1ZE:

ROCK NAME: @//}/},ﬁ/f

SAMPLE DESCRIPTION: (If Rock, Include Co]our, Texture, Rock Forming Minerals, Mineralization, and Etc. )

///é, fbc/ s a mw/ aZz &/2((/ a1 Cd/ £ A a very &/@é OZQW,X{/ /,,4-

DESCRIPTIO@/BX*;Zfi:;fi;;;y

ANALYSES: A Ag As Cu

Other

Geochemical

Assay




AL
/ffi22é5> PROJECT ( /‘?487 ) @ ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATLON: K74L91§%§%2§ DATE COLLECTED:

AND/OR COLLECTOR: LVOV(ET L ocek
V4 ’% 7 7 G. AVEN . 32607 Szfp?”/a/%

MATERIAL SAMPLED:
ROCK — OUTCROP | p/ﬁl SILT [ ] SOIL [ ) OTHER
—~ FLOAT { ]

ROCK SAMPLE TYPE:
GRAB [ ] CHIP () CHANNEL [ ] (SAMPLE WIDTH —/0¢m )

OCCURRENCE SIZE:

ROCK NAME: ,/?Z%Zyézﬂézz{ C:i;Zszjégizﬁ‘

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

zﬂMQQ/MOM/O/WML@_W

DESCRIPTION BY:

/ﬁﬁ/
Other
ANALYSES: u Ag As Cu

Geochemical

Assay




vy DD PROJECT ( [ 40O ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. - LOCATION: = W ¥pp. o~ DATE COLLECTED:
AND/OR COLLECTOR: Caesx | 5S4~ ye Chec
24768 e A, From WK G SECT. 20

MATERIAL SAMPLED:

ROCK - OUTCROP [ ] SILT | | SOIL | ] OTHER
-~ FLOAT [ ]
ROCK SAMPLE TYPE:
GRAB [ 7] CHIP [ | CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: & o
Yy Z e

SAMPLE DESCRIPTION: (1f Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

P = %ﬂﬂ4;~ﬁk lL£-u- ANAAN ?Afo@jij~}l . TELHJJLML '776,/440 NE

§ O

DESCRIPTION BY:
G A

» Other
ANALYSES: Au Ag As Cu

Geochemical

Assay




4
ﬁw PROJECT ( / ) @ ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE Nb. LOCATION: AJY)D (/A/MS | DATE COLLECTED:
AND/OR COLLECTOR: -

MATERIAL SAMPLED:

ROCK - OUTCROP [ /) SILT [ ] SOIL [ ] OTHER
~ FLOAT [ ]
ROCK SAMPLE TYPE:
GRAB [ | CHIP [ 7] CHANNEL [ | (SAMPLE WIDTH %7 gy )

OCCURRENCE SIZE:

ROCK NAME: ,4?237224zaxf 64@55202’

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

MMMMM@ duwnitt Lok
_;;;;;;Zmamézg 424?A74’ﬂ9” e ld = 7% L5g

DESCRIPTION BY: ’//3Z;;f;?%:;/
(;7/ Other

ANALYSES: Au Ag As Cu

Geochemical

Assay




/fi7§§29 PROJECT ( qéfZ%ZQ7 ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. A7i5623;9§; A7 CAZAS | DATE COLLECTED:
AND/OR COLLECTOR: VT Cleer )
L4770 & Aty 3470 <5§792<2Z25§éz
MATERIAL SAMPLED:
ROCK - OUTCROP [ ./ - SILT [ | SOIL [ ]  OTHER
- FLOAT [ ]

ROCK SAMPLE TYPE: _
GRAB [ ] cHip [ A CHANNEL [ | (SAMPLE WIDTH AZ;ZZ/ )

OCCURRENCE SIZE:

ROCK NAME: /74%;?Z2905§ﬁ95' C;%éﬁ(Z?VZér

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc. )

A Hepww! Gay Sl ?/M v ek ﬁ/y gpratans 2
&/66/?2%229 éﬁzrpééﬁﬁ

DESCRIPTION BY:

Other

ANALYSES: Au Ag As Cu

Geochemical

Assay




74
/@Q PROJECT ( % ) . ROCK SAMPLE DESCRIPTION
7

SAMPLE NO.: TRAVERSE NO. LOCATION: Az gy Clpnt's DATE COLLECTED:
AND/OR COLLECTOR: Y7
N ooo 6/ Cecek
Zy#7/ G Aew 4 3920°
MATERIAL SAMPLED:
ROCK - OUTCROP [ 7] sILT [} soIL [ ] OTHER
- FLOAT L]

ROCK SAMPLE TYPE:
GRAB [ ] CHIP (v ] CHANNEL [ ] (SAMPLE WIDTH /J¢mr )

OCCURRENCE SIZE:

ROCK NAME: /7//(¢/.//4(’ga/{ ﬂ/,«/c/z%f

SAMPLE DESCRIPTION: (If Rock, Include Co]our. Texture, Rock Forming Minerals, Mineralization, and Etc.

The ek s dart_geey Lore. omy/mﬁ////c %Mm /S

ey
DESCRIPTION BY: W
A

ANALYSES: Au Ag As Cu

Other

Geochemical

Assay




2
/fi22;257 PROJECT ( //%?427 ) : ROCK SAMPLE DESCRIPTION

SAMPLE 222; TRAVERSE NO. LOCATION: A/DD (€A | DATE COLLECTED:
AND/OR COLLECTOR: DOIET <+ i
% 7z G ANy #7 ez /026 m Sertio/92

MATERIAL SAMPLED:
ROCK — OUTCROP [ ~7] SILT [ | SOIL [ ) OTHER
~ FLOAT { ]

ROCK SAMPLE TYPE:
GRAB [ ] cirip [ 7] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: %f/é/f

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

Zid £ cef 1

ﬂ////&% 0’/ d/&/ ///ﬂ/]g /JM(
DESCRIPTION Bzi/f;fizj//‘i;////
o o Other
ANALYSES: A Ag As Cu

Geochemical

Assay




////ﬂ PROJECT ( #/'@ ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION:  fypp Cfasms | DATE COLLECTED:
AND/OR COLLECTOR: Syt Ceset ]
TALF7S o e 4 L tozem St 20/72

MATERIAL SAMPLED:

ROCK — OUTCROP [ Y] SILT [ ] SOIL [ ] OTHER
- FLOAT L)
ROCK SAMPLE TYPE:
GRAB ( ] cHIP [ <) CHANNEL [ ] (SAMPLE WIDTH O et )

OCCURRENCE SIZE:

ROCK NAME: ﬁ . 'Z]é/];

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

/q//af@/m 49//-’ @/ﬁﬂ V%{)é@ﬁ/@t’t&'/fﬁ// %’0/

BES, /ww/ 7‘/

e
DESCRIPTION BY: M
2

ANALYSES: Au Ag As Cu

Other

Geochemical

Assay




W/ PROJECT ( %t/.%/) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO; O?j?ION' AV}w CQZ”K' DATE COLLECTED:
AND/OR COLLECTOR: voO/ET Creckt
TALFZS G ANy LK gtn | epl YTt

MATERIAL SAMPLED:
()

ROCK — OUTCROP siLT [ ) SOIL [ ] OTHER
~ FLOAT [ ]
ROCK SAMPLE TYPE:
GraB [} curp (] CHANNEL [ ] (SAMPLE WIDTH Z/y )

OCCURRENCE SI1ZE:

ROCK NAME: 4322213i§77§?

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc. )

4 ,Zé;gﬁg g&ﬁ%z , Zé;g gzgz;ggzz BT AQ%C&%Z.CZZLQQ42 QLS AMLE
by i constilant~ e =2 5o ST

= -
DESCRIPTIO§/§1:;€Z;;j?ZZZjZ;/é7

ANALYSES: u Ag As Cu

Other

Geochemical

Assay




//?/ﬂ pROJECT ( 7 /#D ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION: o7y, Cla ms DATE COLLECTED:
AND/OR COLLECTOR: _
TZLFZS /7 A "2 Nyon/es CHEA Sepl Zo/g2

MATERIAL SAMPLED:
ROCK - OUTCROP { ] SILT [ | SOIL | ] OTHER
- FLOAT { ]

ROCK SAMPLE TYPE:
GRAB | ] CHIP [ <] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

(st /o

ROCK NAME:

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.]

//,#é 2y 144 %m‘ég ./wrdécé e on{? Lea_2munie 07

DESCRIPTION BY:

Other

ANALYSES: Au Ag As Cu

Geochemical

Assay




AT o e (>

24777 1cP

KYDD PROJECT ( /4O ) : ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO. LOCATION: &¥>® 7 CrAum| DATE COLLECTED:
2 AND/OR COLLECTOR: Stcomonrpy RonAD Momm
Lizz . A. oF ko Cpeew Rosgo Seer. 22/92
MATERIAL SAMPLED:
ROCK — OUTCROP [ /J_1 sILT [ ] SOIL [ ] OTHER
— FLOAT [ J > SuUDoULTE Lo P

ROCK SAMPLE TYPE:
GRAB [ v] CHIP [ ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: & pac o e

SAMPLE DESCRIPTION: (If Rock, Include Co]our Texture, Rock Forming Minerals, Mineralization, and Etc.)

Podioen b Lot ww Lo - goind gunt i
A 552 mL,,WLMLJLL« Doth)  ad 57 bk
b tpree T | e %MWM Al pole
af;mw RS

DESCRIPTION BY:

C.A.

Other
ANALYSES: Au Ag As Cu

Geochemical

Assay




KYD'D PROJECT ( /4D ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION: W Yo© 7 Ceuaé DATE COLLECTED:
AND/OR COLLECTOR: Secomvofry PoAD Mopmi
;1437778 C@.ﬁ—- or Ko Cagsewr PoA-D SELT. 227(22

MATERIAL SAMPLED:
ROCK - OUTCROP | } - SILT [ ) SOIL | ] OTHER

- FLOAT [ V]

ROCK SAMPLE TYPE:
GRAB [ ] CHIP [ ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:
20 cvn X 40 cmn > [0 Can~ D v A U LAR- TDoviDer

ROCK NAME:
Q VA Tz, T2

SAMPLE DESCRIPTION: (If Rock, Include Colour Texture, Rock Forming Minerals, Mineralization, and Etc.

WW‘)&\5/67MW-TWQAM&£

DESCRIPTION BY:
¢ .A.

Other
ANALYSES: Au Ag As Cu

Geochemical

Assay




24780 — tep

Kypo PROJECT ( /4O ) * ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO. LOCATION: Wyp©D 7 Casim)| DATE COLLECTED:
24779 AND/OR COLLECTOR: SEcomohry RoAD AMopamy
4 ° ' SeeT. 12/97__
2479 80 G4 . OfF Ko CRpex Poad

MATERIAL SAMPLED:
ROCK - OUTCROP [ ] SILT [ ] SOIL [ ] OTHER S upovicrop

— FLOAT [ ]

ROCK SAMPLE TYPE:
GRAB [‘/] CHIP { ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: & Ny
: T2, TE

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock forming Minerals, Mineralization, and Etc.

Madorre O\M/LM’W WkﬂﬂS‘e?W

Chalth 7). foesive . quAM Ao,

DESCRIPTION BY:

G A .

Other

ANALYSES: Au Ag As Cu

Geochemical

Assay




KD PROJECT ( /A4© ) ¢+ ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION: K¥pbop 7 Cumm) DATE COLLECTED:
AND/OR COLLECTOR: Seconnany Poao Noan
247¢ G p sF Kw Ca. R, SEPT. 22/92
MATERIAL SAMPLED:
ROCK — OUTCROP [ ] SILT [ ] SOoIL [ ] OTHER
~ FLOAT [ V]

ROCK SAMPLE TYPE:
GRAB | ] CHIP { ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

DEveas. Pieces ofF Gesshanovs FLo»r i?R«e»bgv Mega Sevpcs

ROCK NAME: Q .
J < 2\ TE

SAMPLE DESCRIPTION: (1f Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

ﬁA*A»;~w~ 4L£-b-"QﬂA~A 25;9L— Ayt aAAaAj:éail hrJtL- S-8 7

i g (ot ?) e 5 Maweindid pditih i

DESCRIPTION BY:

G- A.

Other

ANALYSES: Au Ag As Cu

Geochemical

Assay




24723 e

Ky DD PROJECT ( /4o ) : ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO. LOCATION: Kyop 7 CLR-IM} DATE COLLECTED:
247¢2 AND/OR COLLECTOR: SCcompanrny Rorp NoAmy S
247@3 G .4 OF Ko Chzic Poao EPT 22/92

MATERIAL SAMPLED:
ROCK — OUTCROP [ ] SILT { ]
- FLOAT { ]

SoIL [ ] OTHER SoBovicp,p

ROCK SAMPLE TYPE:
GRAB [ «J cuip | ] CHANNEL

[ 1 (SAMPLE WIDTH

OCCURRENCE SIZE:

ROCK NAME:

Q\)G*(L—Tz, { TE

SAMPLE DESCRIPTION: (1f Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

[ ) 0V4¢JK£AAA;ETV/V;“{L;UoV\ Adoi— o,

.0

7[;’“—4\{

Geochemical

W /‘-«»:\JELS"/OZ {MM\;?‘ /,},,Uﬂsz_;t;
[ v~ -
DESCRIPTION BY:
G .A.
Other
ANALYSES: Au Ag As Cu

Assay




24784 ~ /<€, T.S.

ZA785 -~ ICe
KYDD PROJECT ( /4 © ) @ ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO. LOCATION: k¥ 7 G | DATE COLLECTED:
RAT B4 AND/OR COLLECTOR: SeconvvaAny PoAD Nopm o
€LPT. Z2
AA78 5 G~.A . or Kvypo Cheex Posp
MATERIAL SAMPLED:
ROCK - OUTCROP | ] SILT | ] SOIL [ ] OTHER S v®outapor
~ FLOAT { ]
ROCK SAMPLE TYPE:
GRAB [ ] CHIP { ] CHANNEL [ }J (SAMPLE WIDTH )
OCCURRENCE SIZE:
24784 - Prvieime ARGILLTE o SinTY ArGicere

ROCK NAME: "5 4o 0 o @ uanrziTe

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

247 A - G WEST OF 14'}35 M Wﬂl&w 12»»4
opated Lot - need pho Mo LML oAk M

U

24785 — Nv4-m QAMA J&%& qAa~w4 Ardasart A OfWiM AL%LLA
qAA«Ztlxil Lv«jﬁL <i\5'7 J&Aoilil )

DESCRIPTION BY:

G 4.

ANALYSES: Au Ag As Cu

Other

Geochemical

Assay




v o~ ¢

)
2478 7> /¢ P

Ko PROJECT ( /A4 © ) : ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO. LOCATION: ¥KyYDD 776*4#LDATE COLLECTED:
A478 6 AND/OR COLLECTOR: SEcomopary PoAd Nepmn
3 .22
A47¢7 6 A or Kio Ca. Ro. SeeT /91

MATERIAL SAMPLED:
ROCK - OUTCROP [ ] SILT { | SOIL | ] OTHER SvouTCqrel
- FLOAT [ |

ROCK SAMPLE TYPE:
GRAB [v/] CHLP [ ] CHANNEL | ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME:

Q\JIHLT 2 TE

SAMPLE DESCRIPTION: (1f Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

(’%«:\ﬂ. 5?0 W M/.t;’ /—\—vvvv\- <570
8]
DESCRIPTION BY:
G fy -
Other
ANALYSES: Au Ag As * Cu

Geochemical

Assay




O ———
/ VI S

Kyppd PROJECT ( /40 ) : ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO. LOCATION: I&YDD'7C¢-A—W\, DATE COLLECTED:
AND/OR COLLECTOR: S€ conoany PoAD Neent

24788 A OF K> Ca. PoAo. SELT. 22/9,
MATERIAL SAMPLED: 2
ROCK - OUTCROP | /] X SILT | ] SOIL | ] OTHER <Su®ouTcper®

-~ FLOAT { ]

ROCK SAMPLE TYPE:
GRAB { ] CHIP [ ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: CQ

VT2, e

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

N~/ BAST oF AA786,67. L\Wwvtla Wﬂ*ﬂm j/"w\

MWM207L&MWM</7

Lo paind il o ppndidi oo fodi wefocns Cobuend),

|

DESCRIPTION BY:

oA

ANALYSES:

Geochemical

Other
Au Ag As Cu

Assay




k v PROJECT ( /4 © ) : ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO. LOCATION: v D 7 Cesm DATE COLLECTED:
AND/OR COLLECTOR: Stcouvpey Poap MNeatn
24789 6.0 or K\ CA. PeAD SeeT. 22/5,

MATERIAL SAMPLED:
ROCK — OUTCROP | ] SILT [ ] SOIL [ ) OTHER

— FLOAT [ ]

ROCK SAMPLE TYPE:
GRAB [V/T CHIP [ ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: C.a B o

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

Foon - 3A1~LTJA ,L74v;??4v;auLuv “A~%¥l«43p04; ?;m1/64¢r. Ca~4o-5.

DESCRIPTION BY:

c.A.

Other

ANALYSES: Au Ag As Cu

Geochemical

Assay




~Tr 6 s 1 — v\
//.) ‘

24791 - Cp
Ky o PROJECT ( /4 O ) : ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO. LOCATION: WKvYbop 7 C\uhm, DATE COLLECTED:
24790 AND/OR COLLECTOR: SEcovvaay [Poab Momm
)14:79/ G _A . PF K\DO CAEtcie ROAD SEPT. 22

MATERIAL SAMPLED:

ROCK — OUTCROP [ ] SILT [ 1 SOIL | ] OTHER So®ovrepo R

- FLOAT ]

ROCK SAMPLE TYPE:
GRAB [V/j CHIP | ] CHANNEL [ } (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME:
Ck\lHﬁQfT'iL V' TE

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

V\&Aﬂ-w\ AN ,£Q;~k ~ %A¢L~hw4 BB DA %/UL&Aj:y;:t: 44)Liis 5;72
UO’ -U‘ ¥ 7 .

X y OAAA\ js‘yo kéﬂvvavbt;{, A%?Avo&— ;C; [ A,

DESCRIPTION BY:

G-.A.

Other

ANALYSES: Au Ag As Cu

Geochemical

Assay




/7

cr

247932
Kvypoo PROJECT ( /4O ) ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO. LOCATION: k¥ypo 7’GL4m«, DATE COLLECTED:
A479 2 AND/OR COLLECTOR: MEtrDow OFF SR CONDAa—
. SepevT. 22
Ro. Neams OF  Lkawo O,
24793 C;’/¥~ 1end .
MATERIAL SAMPLED:
ROCK — OUTCROP [ +v7] SILT [ ) SoiL [} OTHER
— FLOAT { ]
ROCK SAMPLE TYPE:
GRAB [V} CH1P ( i CHANNEL [ ] (SAMPLE WIDTH )
OCCURRENCE SIZE:
24792 - ARGLLACEoUs SieT3ToNg
’R()(,K NAME : 24993 — O vBAs 21 1E

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.]

24992 - Dade sn Lo - araind  aemdh - fodb ol A
) ] g O 7 (f’ ] I_ g ] )]
BLAb o 3%, WW?
o - %§}0;4~ﬁ* ?vvv:t%;kl /ur;lﬁ\ 5 7. 7£4~L - a’%v;nAJ

A4793 —

DESCRIPTION BY:

G AL

Au

Other

ANALYSES: Ag As Cu

Geochemical

Assay




Aézzﬁ PROJECT ( )/}%7 ) @ ROCK SAMPLE DESCRIPTION

7777

SAMPLE NO.: TRAVERSE NO. LOCATION;A?WO\CZ*”U' DATE COLLECTED:
AND/OR COLLECTOR: K700 Cecck A3p9

74801 zz e it NP/ 4

MATERIAL SAMPLED:
ROCK — OUTCROP [~ ) SILT [ ] SOIL [ ] OTHER
~ FLOAT [ ]

ROCK SAMPLE TYPE:
GRAB [ )} cHiP {¥ | CHANNEL [ ] (SAMPLE WIDTH e )

OCCURRENCE SIZE:

ROCK NAME: CZZZ;(X§7Zf

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.
’1335/ bock 15 G pute il /24g2.4»7 féézéﬁ J?agégcz_ and /T

(s Ll 07 oL Lxonoed e Ll 2 ol

Lo D MO AP

DESCRIPTION BY://;7ffiiij;;7
g~

ANALYSES: A Ag As Cu

Other

Geochemical

Assay




/;4/ prOJECT (/%2 ) : ROGK SAMPLE DESCRIPTION
7

SAMPLE NO.: TRAVERSE NO. LOCATION: £40, Chasms DATE COLLECTED:

AND/OR COLLECTOR: KV10 C7€?Z ziq
Y4 77 vo0 COCE aod ook Zl/ﬁz

MATERIAL SAMPLED:

ROCK — OUTCROP [ « ] SILT | ) SOIL [ ) OTHER
- FLOAT { )

ROCK SAMPLE TYPE:

GRAB [ ] CHIP [ ~] CHANNEL [ ] (SAMPLE WIDTH ¢y )

OCCURRENCE SIZE:

ROC 1E ¢ ,// .7
OCK NAME /44%549?32af Ci;zwﬁjéhg
SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

o, tock ;s mz/m b dact gay on AD %@c/x d/(o
g (/Zl ‘s AZQQ&nJ/;a, 2

e igZ< Baliliny is /4 ﬁé&céw R yg/ J‘/m/%a//

DESCRIPTION Eg;i;;§?22i;;)/

ANALYSES: Ag As Cu

Other

Geochemical

Assay




# %
/CZ&Z” PROJECT ( / ) : ROCK SAMPLE DESCRIPTION

7

SAMPLE NO.: TRAVERSE NO. LOCATION: A% 20 (/ams DATE COLLECTED:
AND/OR COLLECTOR: -
/f%%§27§/ ?;?( f(%au Cecek for0 gjé;J{Z?QQéZZ?

MATERIAL SAMPLED
ROCK — OUTCROP [ .~} - SILT [ ]} solL [} OTHER
- FLOAT [

ROCK SAMPLE TYPE:
GrRAB [ ] CHIP [~ ] CHANNEL [ '} (SAMPLE WIDTH /ZZZ%L )

OCCURRENCE SIZE:

ROCK NAME: Cj;;;az)éaﬂé’

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

M‘M&—MM/lbmﬁ geauns (T /%

5 lubelo coo i g cary f;m//

=7

DESCRIPTION gﬁ;igi;igiz;;
/4

ANALYSES: Au Ag As Cu

Other

Geochemical

Assay




A?i;ﬂ PROJECT ( '/@267 ) @ ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION: A7y L. 75 DATE COLLECTED:
AND/OR COLLECTOR: .
/g/gys“ /f //Ww ek Tons £ 7 //zz
MATERIAL SAMPLED:
ROCK — OUTCROP [ ¢7] SILT { ] SOIL | } OTHER
- FLOAT [ ]

ROCK SAMPLE TYPE:
GRAB [ ] CHIP (v ) CHANNEL [ ] (SAMPLE WIDTH Y 4. )

OCCURRENCE SI1ZE:

ROCK NAHE: /4ﬁ;%%2%46u(" Cﬁ%Z@cZé;Zéi'

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.}

‘ZZf%ZZGé{/s & AﬂbYC;yf 43&%7»:2&7»7 i QV/' Cﬁ&mor S5.2€ /J‘Czqfaxél/ r//
AR oo smpnity of G Zacé bewry guzu/é gerias ; Ko tos” (= /05) 20

MW@/Q&

DESCRIPTION BY: 4?7//</fii;//

ANALYSES: Au Ag As Cu

Other

Geochemical

Assay




;V
/ﬂ;iyﬁ PROJECT ( /4%27 ) : ROCK SAMPLE DESCRIPTION
7/

SAMPLE NO.: TRAVERSE NO. LOCATION: A2y (ffmps DATE COLLECTED:
AND/OR COLLECTOR:

s IO et B | Sead )07

MATERIAL SAMPLED:
ROCK — OUTCROP [ -] SILT { ] SOIL | )| OTHER
— FLOAT { ]

ROCK SAMPLE TYPE:
GRAB [ | cCHIP [ ~] CHANNEL [ ) (SAMPLE WIDTH 4/ )

OCCURRENCE SIZE:

ROCK NAME:
Gind T
SAMPLE DESCRIPTION: (If Rock, Include Colour. Texture, Rock Forming Minerals, Mineralization, and Etc. )

%///o( S puds a// Colbr L s ¢mm/@77/aé sf

DESCRIPTION BY:

Other
ANALYSES: Ag As Cu

Geochemical

Assay




£

2
PROJECT ( / 40 )

ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATigp: DATE COLLECTED:
AND/OR COLLECTOR: L7200 Clims

24807 77 A Cecet faw Seot 78/ 97
MATERIAL SAMPLED:
ROCK - OUTCROP | <1 SILT | ] SOIL [} OTHER

- FLOAT [ )

ROCK SAMPLE TYPE:
GRAB [ o}t  CHIP [ ] CHANNEL [ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: @4/(7//{,-/?‘

SAMPLE DESCRIPTION: (1f Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.]

% bk s g W AE ook o oo m/p///o/ Lo o
Ami/? dppink %
o clonadid // Lobily A%/#z{ 2 ALY /{mﬁ/ i

7 ///
DEsCRIPT10§/%;iji;Zi:;£?/
/

ANALYSES: u Ag As Cu

Other

Geochemical

Assay




//’

) : ROCK SAMPLE DESCRIPTION

f /

/| /{? /// PROJECT ( /

A /
SAMPLE NO.: TRAVERSE NO. LOCATION: SQ%L [fﬁ;mj DATE COLLECTED:

vy AND/OR COLLECTOR:
/é;?;62§?%2%? ’TZ?:§?§24274174 <n/</0/{522?é;27

MATERIAL SAMPLED: P
ROCK - OUTCRoOP [ L} SILT { ] SOIL | ] OTHER
}

- FLOAT {

ROCK SAMPLE TYPE:
GRAB [ Y~ CHIP [ ] CHANNEL [ | (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: (:i%;gggf;//é ,/Q?%%édyéz'zZZéa/éﬁé’é/i77j
SAJdPLEZl)ES(H(IPT]*)N' (1f Rock, Include Colour, Texture, Rock Forming Mine};ls, Mineralization, and Etc.)
7 Lir_rasivd guashite ootl _eomniid Pafinsr fioliisg

W WO )%, <§Cﬁ4ég 4L égéax% ‘¢'/4/i267/ Gribges Lranalé cﬁzéggéﬁé% &/

DESCRIPTION BY:

Other

ANALYSES: Au Ag As Cu

Geochemical

Assay




A
A?b@ PROJECT ( /%&7 ). @ ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO.’ LOCATION: DATE COLLECTED:
AND/OR COLLECTOR: Star Clams
Z 4807 G Ay Serl /47

MATERIAL SAMPLED:
— FLOAT (]

ROCK SAMPLE TYPE:
GRAB [ -] CHIP ( ] CHANNEL " { ] (SAMPLE WIDTH D)

OCCURRENCE SIZE:
Clugeleiles
74

ROCK NAME:

SAMPLE DESCRIPTION: (1f Rock, Include Cologr, Texture, Rock Forming Minerals, Mineralization, and Etc.j
P s bl _paghir hozon /f:o'm he. ﬁ/a’f/'@f@“ /oxzma/,'a/y. f/ﬂ%ﬂ/c

Vaeve” Aéaﬂ; zﬁzmwﬁug, O G__mMm SC&A{_ AZ2%éQﬂ%ZéZ2_42&%&1&&1-JéLlZééQé_____

obzy bafs wpla_ Omm Gk witl h sobsesimar ikt fodb
/)e?Z Lyleeding Zmm. gsﬁ/ wea/ldf’wga/mg @é{é‘ ﬁ;{/?/az @%&f/) 0/60§.

DESCRIPTION BY;///;Zi;;;%QZjZZ(/
a Other
ANALYSES : Au Ag As Cu

Geochemical

Assay




/{/LV/)D PROJECT ( ¢/,%0 ) : ROCK SAMPLE DESCRIPTION

TRAVERSE NO. LOCATION: ©po M N of DATE COLLECTED:

SAMPLE NO.:
AN OR COLLECTOR: Losp Cocek b . ,.
4%/0 760 Cectk Lonp @ S0i( g0 q /,?/A//é’j
,Z‘M/ADA 6<A/.'o»,/ MﬁZO &/

MATERIAL SAMPLED:
ROCK - ouTCrop | /) SILT | ) solL | ]  OTHER

- FLOAT | )
ROCK SAMPLE TYPE: )
GRAB | ) cuip (1) CHANNEL [ ] (SAMPLE WIDTH [/ Duuf )

|OCCURRENCE S1ZE:

roGK e ’,{%’g//é{@aj e

SAMPLE DESCRIPTION:

Wl st & aQuaZ Quey f/;a Oﬂamaﬂ/ lock _ciTA eL_4WoaéwzéZ§

(1f Rock Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

ﬁé«/}eo f//ﬁ/;ﬂ/ 7’7// Apondand en éadeZ;tﬁgjbnmlégaﬁ

DESCRIPTION BY:

ANALYSES:
Geochemical

Assay

Au

Other




/4ji%zi%7 PROJECT ( /?227) : ROCK SAMPLE DESCRIPTION
[z

SAMPLE NO.: TRAVERSE NO. LOCATLION: Aoy Clams DATE COLLECTED:
AND/OR COLLECTOR: N. ok gD CecCk Rord & 50:/

. 7
/Z//{g// X Zammon Qern location MBZZ CS7C/"7{Z'Z!J/ZZ

MATERIAL SAMPLED:

ROCK - OUTCROP [ ¢ ] SILT { } SOI1L | ] OTHER
- FLOAT { ]
ROCK SAMPLE TYPE: .
GRAB [ ] CH1P [~ ] CHANNEL | ] (SAMPLE WIDTH .. )

OCCURRENCE SIZE:

.. V.,
ROCK NAME: /44%0ZZ§0&%5‘ (ﬁiZaad%%i?
SAMPLE DESCRIPTION: (1f Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.]

A wiedowms (o dack 7278 é%cx? fé;f éUQZ%uZ7/6& U a A%béxégﬁﬁZZZ
@/M’/é?(:o 14//49/4 fﬂi /@mﬂa/@ﬂ(a 621 4/&2,5/{%5& \ﬁm@f

DESCRIPTION BY:

Other

ANALYSES: Au Ag As Cu

Geochemical

Assay




e
f
/%;Qol) progect ( /F0 ) . ROCK SAMPLE DESC

RIPTION

LOCATION: £ 700 (fms

SAMPLE NO.: TRAVERSE NO. - DATE COLLECTED:
AND/OR COLLECTOR:
7 ( j -
Z24E/9 ey &6 /00 KypD Sept 79/92
MATERIAL SAMPLED:
ROCK — OUTCROP [ +] SILT [ ] SOIL | ] OTHER
— FLOAT { ]

——

ROCK SAMPLE TYPE:

GRAB [ ] CHIP [ «T CHANNEL

'l

] (SAMPLE WIDTH S em

OCCURRENCE SIZE:

ROCK NAME: g//f‘/;/ 7 -

SAMPLE DESCRIPTION: (1f Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

2n_gagllpans s AMshne i gricumed oo medium guny

o ot ‘,zéégz(ézzj/.hmwi:4gé§ Axe = /3% fé?z ¢/azméa/ 142%;w1y ;?lgf5%§

A;fé;g, qrovacd é?ua¢a/2 ad < % AnzoﬂlnagézAwa&zZ/ birdle s th (% Sibora

Aaxéafé; o ;z«apiaﬂ’ Sidile .

Geochemical

e
DESCRIPTION BY: //ji7%/<:;Zii£(
Nezs
(/ Other
ANALYSES : Au Ag As Cu

Assay




,(9}4019 PROJECT ( /40 ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION: A/IQQQ JZ DATE COLLECTED:
Z?‘Sﬂ AND/OR COLLECTOR:
/¢ / A ZAeAba & /00" Jeu ’77/?72
MATERIAL SAMPLED:
ROCK — OUTCROP [ ) SILT [ } SOIL | ] OTHER
~ FLOAT (]

ROCK SAMPLE TYPE: .
GRAB | ] CHLP [ ¥ ] CHANNEL [ ] (SAMPLE WIDTH S e )

OCCURRENCE SIZE:

goc& NAME : é?iJééC%éﬁéf -

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

M&M//{(/M T/ﬁf 7/@0 L//aag[/ 4’/27//64@7 4:6‘16/ 73

tutore . R éﬂm Y e =I5 % ///40% 26O Z oaide
= D preclim 4WM/A/anc (o T T opmaamelers /ﬂ%

f( lord

=
DESCRIPTION BY: 77/
2 A
VA
Other
ANALYSES : Au Ag As Cu

Geochemical

Assay




éz EEZ; PROJECT ( //7427 ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION:,{?%OO.Z DATE COLLECTED:
AND/OR COLLECTOR:
T AEG = Gl Sept 29/92
. é?&wﬂbﬂ
MATERIAL SAMPLED:
ROCK - OUTCROP [ +] SILT [ J SOIL | ] OTHER
~ FLOAT ( ]
ROCK SAMPLE TYPE:
GRAB | ]} CHIP [+ ] CHANNEL * { ] (SAMPLE WIDTH 5/b”7 )

OCCURRENCE SI1ZE:

ROCK NAME : /K?’//w’ $ ad O/ZZ/‘/C‘;-.

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

% ook ;5 dark omy G Cofore . Foiu G Mediom g dmires
7 A /7
Cill T T% predim _graoven Brfle. The ok AMir @ ik

DESCRIPTION B¥f~}zf”fiiéziz;/
Q—'y

ANALYSES: Au Ag As Cu

Geochemical

Other

Assay




/4fj;i2227 PROJECT ( //4¢Q7 ). ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATLON: DATE COLLECTED:
AND/OR COLLECTOR:

2IEET | = = YW 2L Gl Sen’ 79/72

MATERIAL SAMPLED:
ROCK — OUTCROP [t} - SILT { ] SOIL | ] OTHER
- FLOAT ( )

ROCK SAMPLE TYPE:
GRAB | ] CHIP [p//] CHANNEL " { ] (SAMPLE WIDTH 5;221, )

OCCURRENCE SIZE:

ROCK NAME: %’7///{6@/5 ﬂzp/zzx

SAMPLE DESCRIPTION: (1f Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)
TR _Llack S W/Zm o inedons ot T 2 5%
el BTl A lokss -V{U/&acfé A2t @ sk
Pl Lot

DESCRIPTION EX;—3?7::EE%i2z:;;//
oF%

Other

ANALYSES: Au Ag As Cu

Geochemical

Assay




/(622357 PROJECT (iZ%;?§Q7 ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO.° LOCATION:

DATE COLLECTED:

T4 816 '\N‘%‘)ggf“‘ N7 Gros™ | Seot 2902

MATERIAL SAMPLED:
ROCK — OUTCROP [ =] SILT | } SOIL [ ] OTHER
—~ FLOAT [ ]

ROCK SAMPLE TYPE:
GRAB [ ] CHIP [ ¢« ] CHANNEL " [ ] (SAMPLE WIDTH /M )

OCCURRENCE SI1ZE:

ROCK NAME: @a@/&ﬂ[&

SAMPLE DESCRIPTION: (1f Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

THe stock 5 Suohite £ich orlh_pory consform hedvlyig

o 2 /=S mm Sca/(; %mozzc‘ brolole ik besls gree

&, ok o Mk ard chile S/ﬁc;"ﬂfv ccla,oea/mna/.ﬁ;ﬁ ;S
cdar paasal (10%) o o cofids ansfi.

Y sz Vegs et _ane &ua/z/z(l //M&d%/&@éé%mw?
are /)W f&/anc b% ?Trn»/gnq /@Z% Ké CMS/% yo:yé/a

T aameline. me coys falt aml@@é@@ﬂ&ﬂm__
T pnihss By T em phockh

DESCRIPTION BY: (/j$ZT~"—:;Téﬁ:;7

ANALYSES: Au Ag As Cu

Other

Geochemical

Assay




/{ﬁ;zuy PROJECT ( /4427 ) : ROCK SAMPLE DESCRIPTION
7

SAMPLE NO.: TRAVERSE NO. LOCATION: /f}%ﬂé)l DATE COLLECTED:

AND/UOR COLLECTOR:

748/9 = Faeona 6773 Jop 7 2992
MATERIAL SAMPLED:
ROCK — OUTCROP [& ] SILT | ] SOIL | ] OTHER

— FLOAT [ )
ROCK SAMPLE TYPE:
- /

GRAB [ ] CHIP [ ] CHANNEL [ ] (SAMPLE WIDTH S L) - )

OCCURRENCE SI1ZE:

ROCK NAME:  “Ffm e For/e,

SAMPLE DESCRIPTION: (If Rock, Include Co]our Texture, Rock Forming Minerals, Mineralization, and Etc.)

’ﬁ//&;oé /S v/ b Sl . aol Haed groy
pulne. T2 gk is Prongly Wm’ i A alimatbnd MW«'/
2554206//A21 ndicatrea cfZi,YﬁLeuﬁz b 622455 ‘on/. /27A7f ArE L.
ﬁ Locke_ ol /m?L“ e Los Mcém,ne/u/ ém% 2 o«'(%

//’/’,,,4,,—,,/67
DESCRIPTION BY: lgz”"j:%iZi;;f%/
(&1

Other

ANALYSES: Au A As Cu

Geochemical

Assay




/ﬁf/égfg PROJECT ( //4ZC7 ). ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. LOCATION:/ﬁizQQZQ 7 DATE COLLECTED:
AND/OR COLLECTOR:
Z%ﬁﬂ? K ZAcAna 22 Sep? 29/72
MATERIAL SAMPLED:
ROCK - OUTCROP [£°]  STLT [ SOIL [} OTHER
- FLOAT { ]

ROCK SAMPLE TYPE: j;Z;:;?
GRAB [ +-T  CHIP { ] CHANNEL [ ] (SAMPLE WIDTH 5222;4;' OC4A§ )

OCCURRENCE SI1ZE:

ROCK NAME: <Z£;:$<§;ék77.

SAMPLE DESCRIPTION: {If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

Mecdsrum [ {ﬁﬁdégzzié%ZQZé&?/ Aé%?ﬂééé%%g 9‘/1%42;906é;ﬂ5 lféi;;édf

DESCRIPTION BY://’j:%;é:::;;77
<5r

Other
ANALYSES: Au Ag As Cu

Geochemical
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SAMPLE NO.: TRAVERSE NO. LOCATION: /(//0/) i DATE COLLECTED:

24Bz | Ao L0207 s | Sewtnfon

MATERIAL SAMPLED:
ROCK — OUTCROP [L—T  SILT | ]} SoIL [ ) OTHER
~ FLOAT ()

ROCK SAMPLE TYPE:
GRAB [ LT ) CHANNEL . [ ] 424%;4§ 3?§i;é

CH1P ( (SAMPLE WIDTH

)

OCCURRENCE SI1ZE:

ROCK NAME: éff Lbro

SAMPLE DESCRIPTION: (if Rock, Include Colour, Texture, Rock Forming Mjmerals, Mineralization, and Etc.)

e biem iy, %m%ﬂaésﬁ,a%/m%i ; e/tém;z,

DESCRIPTION BY: //jiif;;///
é?jy Other
ANALYSES: Au fod As Cu

Geochemical

Assay




/%ﬂ PROJECT ( /%ﬂ )»: ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO. . LOCATlON:'/szégég 7 DATE COLLECTED:
657/Z{2f AND/OR COLLECTOR:
/27%77 T EtunoA oo \5259755727323

MATERIAL SAMPLED:
ROCK — OUTCROP [ 2] SILT | J SOIL | ] OTHER
— FLOAT { |

ROCK SAMPLE TYPE: .
GRAB | | CHIP {z—7  CHANNEL - [ |} (SAMPLE WIDTH )

OCCURRENCE SIZE:

 (anl

ROCK NAME:

SAMPLE DESCRIPTION: (1f Rock, Include Co]oqr, Texture, Rock Forming Minera]s,VMinera]izat1on, and étc.]
& mesluw) 715 /W'yw¢ e & Mmﬁw Lk s K
- ¥ ' ' gy éfi~ a
sefeals /24&@%4;2%%;ﬁ%( )4§;L ‘?jﬂi7 KQK?A{-4{;f’AZ Azﬁkd’ﬁé' Gtttz
(&/] £/zd4§%éaxnn 52/&5&42620

o~
DESCRIPTION BY: /izgngizf?fzizz?7
(=
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ANALYSES: Au g As Cu
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SAMPLE NO.: TRAVERSE N0, . LOCATION: KA pp /7 DATE COLLECTED:
AND/OR COLLECTOR: , 7
294873 éozo Sep? 29/42
Z Zawana
MATERIAL SAMPLED:
ROCK ~ OUTCROP [ +) SILT | ] SOIL | ] OTHER
~ FLOAT { ]

ROCK SAMPLE TYPE:
GRAB | } CHIP L v7]) CHANNEL -[ ] (SAMPLE WIDTH )

OCCURRENCE S1ZE:

ROCK NAME: észz«19/2772///

SAMPLE DESCRIPTION: (1f Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.

A el T dlaek ey VAR e sioms wfamg/ /Q;a(

L,:CV{ Z-5% Mol abcazhmi/ 1§Z§Z%?f'<awwﬁ/ Aﬁﬁmékéﬂ/, Y S%wch?/

B swcloacds mm/;/%/;@( ﬁ//@é/@} &&ﬁp
Applacona. 67 Coalhiad Suetac.

DESCRIPTION BY:
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/{I/Qﬂ PROJECT ( /’%0 ) :© ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVERSE NO.. LOCATION:'A,O 7 DATE COLLECTED:
4 AND/OR COLLECTOR: 7 lj P
2’¢82 X Zocwcon 544s ép /- Z
MATERIAL SAMPLED: _
ROCK — OUTCROP [ +7] SILT [ ) SoIL | ) OTHER
~ FLOAT [ ]

i i

ROCK SAMPLE TYPE: R
GRAB | } CH1P [P//] CHANNEL .{ ] (SAMPLE WIDTH )

OCCURRENCE SI1ZE:

ROCK NAME: (o teite, (/L(q//[«ww)

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

a Moc/ouﬂiZ/ 75/3/20/ ook Qlecy /oﬂe Q/Zafmzc/ lock .
Tltnts _of i 4@@&/ 5?7/,6»40/ M/x/é o moclpdle

MML# @ézfé [le//fe /L'w/

é/c:c/[c

DESCRIPTION BY:

Other
ANALYSES: Au Ag As Cu

‘ Geochemical

Assay
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%?}Céké PROJECT ( //§ZZ7 ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO..:/ TRAVERSE NO. LOCATION:" 2 DATE COLLECTED:
gzs AND/OR COLLECTOR: _ , K/[)[) /
4 T Facaon 5945 Sept 29/92
MATERIAL SAMPLED:
ROCK — OUTCROP | v ] SILT | ] SOIL | } OTHER
~ FLOAT { }

ROCK SAMPLE TYPE:

~

GRAB | } CHIP [V ) CHANNEL _[ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: . 'M(/,;'

SAMPLE DESCRIPTION: (1if Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

4%%/@@/ 7{/@7/(;{ jM &Klé[ 7/1}4;’@/ Q/Z&WM &d 4422

Qﬁ?277
DESCRIPTION BY://iZf/?;;/i;//
(:// Other
ANALYSES: Au Ag As Cu

GeochemicalA
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£400 proJect ( /70 ) . ROCK SAMPLE DESCRIPTION
SAMPLE NO.: TRAVERSE NO.’ LOCATLON: AVoon Clms DATE COLLECTED:
AND/OR COLLECTOR: ~Oz?
79826 7 - > Sent.29/92
. fbwmﬁ'
MATERIAL SAMPLED:
ROCK — OUTCROP [ 7] SILT i j SOIL | ] OTHER
~ FLOAT { J

ROCK SAMPLE TYPE:
GRAB [ ] CHIP (] CHANNEL [ ] (SAMPLE WIDTH 5 emt.

OCCURRENCE SI1ZE:

ROCK NAME:

(ot

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.}

7 siadin li Aok 911y Loie it Lok, il

ﬁ/a/zzé
&

DESCRIPTION BY:

ANALYSES: Au Ag As

Geochemical

Other
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Assay




/szQQ PROJECT ( ”‘//?%7 ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: ‘ TRAVERSE NO. - LOCATION:./QZmO C/iws | DATE COLLECTED:
of 747 AND/OR COLLECTOR: . .

27877 | A A Sozo @707’.,29/?;

MATERIAL SAMPLED:

ROCK - OQUTCROP | P’T/ SILT | } SOLL | ] OTHER
—~ FLOAT [ ]

ROCK SAMPLE TYPE:
GRAB | ] CHIP { ] CHANNEL .[ ] (SAMPLE WIDTH )

OCCURRENCE SIZE:

ROCK NAME: 6324525%9 (;4%;4?<<}zii;2

SAMPLE DESCRIPTION: (If Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)
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DESCRIPTION BY:

Other

ANALYSES: Au Ag As Cu

Geochemical
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/%/2&7 PROJECT (#/4¢27 ) : ROCK SAMPLE DESCRIPTION

SAMPLE NO.: TRAVEKSE NO. LOCATION: Awo0 Clams DATE COLLECTED:
AND/OR COLLECTOR: Rhoie Sor] Gacp focndion
‘p ] 30
X 1828 T Fowade 3E 9506 sepl 30/9z
MATERIAL SAMPLED:
ROCK — OUTCROP [ 7] SILT [ ] SOIL | ) OTHER
- FLOAT { J

ROCK SAMPLE TYPE: _
GRAB [ ] cuip [ +~]) CHANNEL [ ] (SAMPLE WIDTH _ ¥ c¢m )

OCCURRENCE SIZE:

ROCK NAME: /47 : 3
xg; [{Atwns (ﬁ/fé Tone
SAMPLE DESCRIPTION: (1f Rock, Include Colour, Texture, Rock Forming Minerals, Mineralization, and Etc.)

a @wémdéMv/TMm%&%zﬂwﬂwwma//
a/,i‘/( a &////4 Lostor. 7%/60/« /;W/Mfé 14?//04%/ az//f

72 e 521 &ps T dosd oo, /L«/@# /Zmﬂ/z o)
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DESCRIPTION BY:
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PETROGRAPHIC REPORT ON 21 THIN SECTIONS OF LOWER AND MIDDLE
ALDRIDGE SEDIMENTS FROM THE KYDD PROPERTY NEAR CRESTON, B.C.

Report. for: Gordon Allen Oct. 12, 1992
Granges Inc.
2300-885 West Georgia St.

Vancouver, B.C.
V6T 2Z4. Invoice attached

Your reference: letter dated Sept. 23, 1992 (Project 140).

Samples submitted: 24750, 52, 54, 56, 59; 24761, 63, 67; 71,
75, 76, 79; 24782, 84, 86, 88; 24790, 92; 24802, 07, 09.

SUMMARY:
Most of the rocks in this suite are either fine sand-

sized or silt-sized wackes composed of detrital quartz
grains with intersitial feldspar (mainly plagioclase, about
?oligoclase but ranging from ?albite to ?andesine),
muscovite and biotite. They are arbitrarily divided into
fine sand-sized if the quartz grains are over 0.2 mm in
diameter, or silt-sized ("argillite®") if 0.15 mm or less
(24763, 71, 76, 88, 24802 and 09). Four of the samples have
fragmental to vaguely fragmental character (24759, 79, 82 an
92). Two of the samples (24756, 61) that are composed of
micrographic intergrowths of quartz and alkali feldspar
(?oligoclase?) clearly represent biotite granophyres,
probably indicating proximity to a Moyie gabbro sill.

Alteration ranges from nil (24752, 82, 84) to moderate,
with several (24763, 75, and 24807) containing minor garnet.
Several samples (24767, 76, 79, and 84) contain rounded
porphyroblasts of ?K-feldspar * chlorite, possibly after
garnet, although one sample (24788) with abundant K-spar is
unlikely to have formed in this way. The most altered
samples are 24763, 75, 86, 90, and 24807; in these variable
amounts of albite, chlorite, sericite (muscovite) and Fe-
poor epidote or clinozoisite are found, plus minor sphene
and/or garnet. In at least two of these, 24786 and 90 (and
also possibly the others) the albite-chlorite-epidote
alteration could be due to Moyie sills. In 24763, 75 and 807
alteration is stronger and more likely hydrothermal
(especially where associated with sphene, as found in the
albitite zone at Sullivan). Other samples with moderate to
abundant muscovite may represent hydrothermally altered
rocks, but this is difficult to be sure of in regional
biotite-grade metamorphics; only field evidence demonstrates
this at Sullivan. Two samples (24788 and 24809) appear to
contain appreciable ?carbon, similar at least in 809 to
marker horizons found in the Middle Aldridge.

Craig H.B. Leitch, Ph.D, P.Eng.
(604) 9218780 or 666-4902
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24750: MILDLY SERICITE-CHLORITE ALTERED, FINE SAND OR SILT
SIZED WACKE

Light grey-greenish, fine-grained, even-~textured
siltstone or fine sandstone. The rock is not magnetic, and
there is no reaction to cold dilute HCl. In thin section,

the modal mineralogy is:

Quartz (detrital) 70%
Feldspar (mainly plagioclase?) 15%
Mica (muscovite and sericite) 5%
Chlorite/chloritized biotite 5%
Epidote or clinozoisite 3%
Opaque 1%
Tourmaline tr
Zircon (?), sphene tr

The framework of this rock consists of detrital quartz
grains up to 0.5 mm diameter. The borders are somewhat
irregular (sutured) and extinction is mildly undulose,
indicating slight recrystallization. There is no evidence
for quartz overgrowths (silicification).

Feldspar and micas are interstitial to the quartz
grains. Most feldspar grains are sub- to anhedral and range
up to 0.25 mm across; vague twinning and minor alteration to
fine white mica (sericite) suggests most are plagioclase,
although K-feldspar could be present as well. Relief less
than quartz suggests albite or oligoclase, probably less
than An,g. However, this is detrital rather than secondary
(alteration) feldspar.

Muscovite forms eu- to subhedral flakes up to 0.3 mm
diameter, in places replacing plagioclase. Mafic phyllosil-
icates are mainly a mix of brownish green chlorite and
partly chloritized biotite, but ranging in places to pale
green chlorite with anomalous birefringence. Epidote (or
more likely Fe-poor clinozoisite) forms subhedral crystals
up to 0.2 mm across. It is not clear that this is detrital;
it may be a metamorphic product of some mineral that
replaced feldspar.

Opaque grains are up to 0.1 mm across, aggregating to
0.3 mm. There are a few Subhedral grains of sphene to 0.2
mm across, and rare euhedral prisms of brown tourmaline to
0.1 m long. 2Zircon (?) forms euhedral, detrital-looking
crystals up to 100 pm long interstitial to the quartz
grains.

This is a typical quartz wacke ("high rank greywacke"
of Edmunds, 1977) with low-grade alteration characteristic
of such rocks. If K-feldspar is present it would have to be
confirmed by etching and staining. The amount of epidote
present is not high enough and Fe content is too low (no
pleochroism observed) to suspect an alteration zone. No
garnet is present; rare tourmaline is normal in the Aldridge

sediments.

Edmunds, F.R. (1977): The Aldridge Formation, B.C., Canada;
Ph.D thesis, Pennsylvania State University, University Park,

Pennsylvania, 368 p.
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24752: UNALTERED FINE SAND-SIZED WACKE CONTAINING FRESH
PILAGIOCLASE AND MICROCLINE

Grey-green, medium to fine-grained sandstone or wacke,
characterized by 2-3 mm round rusty blotches. Non-magnetic,
no reaction to cold dilute HCl. Modal mineralogy in thin
section is as follows:

Quartz (detrital) 65%
Feldspar: plagioclase, oligoclase-andesine 10%
(detrital) K-feldspar, microcline 3%
Biotite (green) 10%
Muscovite, sericite 10%
Opaque 1%
Zircon (?) tr
Limonite tr
Tourmaline tr

Quartz forms somewhat rounded, subhedral detrital
grains up to 0.3 mm in diameter, set in a matrix of finer
quartz, feldspar, and mica. Quartz grains are relatively
unstrained, and although minor suturing of borders is seen,
there does not seem to have been any significant overgrowths
of secondary quartz (silicification).

Plagioclase is common as rounded subhedral grains with
polysynthetic twinning (extinction angles about 5-8° on 010)
and relief .slightly above to the same as quartz suggesting a
composition about oligoclase-andesine, Anj3g. K-feldspar
forms subhedral grains up to 0.25 mm long that display some
grid twinning, characteristic of microcline. Relief is much
less than quartz.

Micas include biotite, which has a dark green-brown
pleochroism, and muscovite plus finer sericite or white
mica. Biotite flakes are subhedral and up to 0.15 mm
diameter (aggregates rarely to 0.3 mm); muscovite flakes are
more euhedral and up to 0.2 mm diameter.

Opaque grains are sub- to euhedral and up to 0.1 mm
across; their identity is not obvious. Rare euhedral
crystals of ?zircon and greeny-blue tourmaline, up to 85 and
50 um long respectively, are scattered through the rock. '
Minor pleochroic haloes are present in biotite around the
zircon.

This is a very fresh Aldridge sediment, again typical
of Edmund’s (1977) greywacke division. Feldspar, both
plagioclase and K-feldspar, is untouched by alteration
(fresher than 24750), and there is no chlorite, epidote, or
garnet. The rusty blotches of limonite are likely caused by

weathering.
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24754: FINE LAMINATED SILTSTONE, POSSIBLY SERICITE-CHLORITE
ALTERED, CONTAINING MINOR ?DETRITAL TOURMALINE

Finely laminated, buff-coloured, very fine-grained
siltstone that does not react to cold dilute HCl. In thin
section, the rock is composed of:

Quartz 40%
Sericite, muscovite 35%
Green biotite 15%
Chlorite 5%
Opaque 2%
Tourmaline 1%
Limonite 1%
Apatite <1%

Quartz grains in this rock are sub- to anhedral, partly
flattened (length to width about 2:1), and rarely over 0.1
mm long. They show signs of moderate strain (undulose
extinction, sutured grain boundaries).

Micas present include unusually abundant sericite and
coarser euhedral flakes of muscovite up to 80 um long. The
muscovite is generally found oriented perpendicular to the
foliation, unlike the finer white mica, which is found as
subhedral flakes generally less than 50 um in diameter.
Intermixed with the white mica is a green mica that could be
a ferroan, H,O-rich variety; it forms subhedral flakes also
up to about 50 pm in diameter. Chlorite is not common,
forming scattered blastic grains up to about 0.1 mm diameter
with pale green pleochroism and vaguely anomalous
birefringence suggesting a ferroan character.

There is no feldspar evident; it has presumably all
been converted to white mica (sericite) although whether
this is due to hydrothermal alteration is questionable.
There is a pronounced foliation caused by alignment of the
mica flakes and elongation of quartz grains, suggesting some
flattening during metamorphism.

Generally mixed with the green biotite are minute
crystals and aggregates of opagque and semi-opaque material
with rod-like shape, up to a few microns in size. These may
be rutile, but are difficult to separate from limonite of
similar size and distribution. Larger crystals of opaque
are up to 60 um long. Tourmaline is noticeably abundant in
this sample compared to most normal Aldridge sediments,
forming euhedral prisms up to 100 um long oriented both
across and in the foliation like the coarser muscovite. It
is dark green in colour, indicating a fairly Fe-rich
composition; it is not likely to be hydrothermal.

In summary, since all the feldspars are absent, and
sericite is abundant, biotite is green, and chlorite is
present, this could be a mildly altered rock. Such rocks
rich in sericite are present in the Sullivan-North Star
corridor, presumably related to mineraized centers there.
However, this is not certain in this sample unless other
indications of altered rocks can be found nearby. The
finely bedded (undisrupted) nature of the rock in hand
sample argues against it being hydrothermally altered.
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24756: BIOTITE-QUARTZ-PLAGIOCLASE "GRANOPHYRE", MIIDLY
ALTERED TO CHLORITE AND SERICITE

Medium—-grained, black/white salt-and-pepper textured
rock composed mainly of biotite and guartz/feldspar. The
rock is not magnetic and does not react to cold dilute HCI.
Modal mineralogy in thin section is:

Quartz (partly secondary) 35%
Biotite (partly secondary) 30%
Alkali feldspar (Plagioclase) 30%
Sericite (after feldspar) 3%
Chlorite (after biotite) 2%
Sphene (trace rutile?) <1%
Epidote (after feldspar) tr

Quartz forms large {up to 1 mm diameter) subhedral
optically continuous crystals micrographically intergrown
with feldspar in the classic "granophyre" textured defined
by Gunning at Sullivan in the 1940's. The quartz is
strained, showing undulose extinction and deformation
lamellae in places, although the boundaries are not sutured.

Feldspar is present as mainly fine intergrowths with
the guartz, mostly as sub- to anhedral crystals, but in
places there are euhedral crystals up tc 0.5 mm across that
display compositional zoning. Relief close to that of
quartz suggests this feldspar may be as calcic as oligoclase
or andesine, Angp. Most shows mild to moderate alteration
to fine flakes of sericite and rare epidote.

Biotite forms eu- to subhedral flakes up to 1 mm in
diameter, aggregating in places to 2 mm. Pleochroism is
pale yellow to bright red-brown, typical of fresh,
presumably metamorphic, biotite in the Aldridge. In places,
particularly along some fractures, there is minor alteration
to interleaved chlorite and rare muscovite. Chlorite has
deep anomalous blue birefringence and green pleochroism and
is length-slow, indicating an Fe-rich variety.

Accessory sphene, rarely with inclusions of rutile,
forms sub- to euhedral crystals up to 0.15 mm long, mainly
associated with biotite.

This appears to be a typical granophyre, developed in
this case after Aldridge sediment rather than gabbro, but
probably not far from the contact with gabbro. There is
very mild alteration of feldspar to sericite and biotite to
chlorite, but not significant enough to suggest proximity to
hydrothermal activity (this type of chorite-sericite may in
fact prove to be post- East Kootenay metamorphism, even as
young as Cretaceous during Mesozoic deformation).
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24759: FRAGMENTAL QUARTZ-MUSCOVITE-GREEN BIOTITE SILTSTONE
CUT BY PLAGIQCLASE AND RARE QUARTZ VEINLETS

Light brownish grey, fine-grained, vaguely fragmental
and 7foliated siltstone. Fragments are strongly elongated
in the plane of foliation and are up toc 1.5 cm long; they
appear to be more biotite-rich than the matrix. A dark
fracture cuts the rock perpendicular to foliation. In thin
section, the mineralogy is approximately:

Quartz (detrital, recrystallized) 30%
Muscovite, sericite 25%
Green bilotite 15%
Feldspar (plagioclase and K-feldspar) 10%
Opague 3%
Limonite <1%

Quartz grains are an- to subhedral, with polygonal outlines
suggesting metamorphic recrystallization of detrital grains.
Most are less than 0.2 mm in diameter, averaging about 0.1
mm; they show mild undulose extinction.

Interstices between quartz grains are filled by micas
and remnants of feldspars. Feldspars are concentrated in
certain layers up to 0.2 mm thick parallel to foliation,
probably original bedding. -Mica is mostly muscovite
(sericite) as euhedral flakes up to 0.1 mm diameter, but
there is also significant green (hydrous) biotite forming
subhedral books to 0.2 mm diameter. In places some layers
are richer in mica, especially the green biotite. The
biotite is partly interleaved by muscovite, and contains
most of the small (<0.05 mm) grains of opaque in the rock.

Vaguely defined patches of the rock, elongate parallel
to foliation, are also enriched in micas (muscovite or green
biotite). Some of these have clearly defined boundaries
that show they are fragments, mainly of more argillaceous
beds which lithify earliest during diagenesis and are
therefore prone to fragmentation when the sandy beds
liquify. Narrow quartz veinlets cross both fragments and
host but die out in the host. _

The rock is cut by a narrow (0.25 mm thick) veinlet,
the dark fracture seen in hand specimen, that appears to be
composed entirely of feldspar, mainly limonite-stained
plagioclase (identifiable only by rarely observed twinning
and zoning) with relief very close to quartz indicating a
composition close to Anjg-3s5. (I have only one analysis
from regional Aldridge rocks, which is Anjg, although how to
square this with regional greenschist grade in which
plagioclase should all be homogenized to albite, below Any_
g, is hard to explain.) Feldspar in the matrix of the rock
generally has relief a little lower than gquartz (oligoclase)
with some well below probably being K-feldspar.

The fragmental character of this rock is of interest to
exploration (although dewatering pipes unrelated to mineral-
ization are known, e.g. south end of Moylie Lake). Abundance
of muscovite and green biotite is higher than usual, and
veinlets (especially plagioclase) are also not common in
Aldridge rocks.
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24761: BIQOTITE-QUARTZ-OLIGOCLASE GRANQOPHYRE MIILDLY SERICITE
ALTERED; MINOR CLOTS OF PYRRHOTITE-EPIDOTE-CHILORITE-SPHENE

Dark grey, medium—-grained, biotite-rich granophyre
containing some dark patches with rectangular outlines that
look to be after mafic minerals. The rock is magnetic, and
contains significant disseminated pyrrhotite. In thin
section, the modal mineralogy is:

Quartz (partly secondary) 35%
Plagioclase (oligoclase-andesine) 25%
Biotite 25%
Sericite (after plagioclase) 5%
Epidote or clinozoisite (after plagioclase) 3%
Opaque {?mainly pyrrhotite) 3%
Chlorite 1%
Sphene 1%
Apatite <1%

This rock is much as described for 24756 in terms of
mineralogy, although the texture is a little more typical of
derivation from a gabbrc than a sediment. Quartz forms
subhedral crystals and aggregates up to almost 2 mm across,
with optical continuity and enclosing ragged feldspar
crystals. The intergrowth is micrographic in places. Quartz
is mildly strained (undulose extinction and fractures or
lamellar deformation).

Feldspar crystals. are sub- to anhedral and up to 0.5 mm
long, with relief close to that of quartz and polysynthetic
twinning extinction angles about 6-8 ° suggesting
compositions around Anys_3g (oligoclase). Most show minor
to moderate alteration to fine flakes of sericite and
crystals of {(clino)zoisite. No K-feldspar was observed.

Biotite crystals are subhedral and up to 0.5 mm
diameter, with pleochroism as in 24756. There is no
alteration to chlorite except in the cores of clusters of
pyrrhotite grains (associated with clinozoisite and sphene).
Chlorite has green plecchreoism and anomalous blue
birefringence (?Fe-rich). Rare patches of biotite have
roughly rectangular outlines, possibly suggestive of
replacement of former amphibole crystals. Sphene forms
subhedral crystals up to 0.35 mm long, often associated in
clusters with clusters of biotite and pyrrhotite, plus rare
euehdral apatite crystals up to 0.15 mm long. Pyrrhotite
forms sub-~ to anhedral crystals up to 0.4 mm across.

Biotite in this sample is presumably related to
proximity to a gabbro sill. Although very weak, alteration
in this specimen, especially the "clots" of pyrrhotite-
epidote-chlorite-sphene, is similar in character to that
observed in the Sullivan-North Star corridor (Leitch et al,
1991). However, the sericite-epidote after feldspar is weak
and could be regionally distributed. No garnet was seen.

Leitch, C.H.B., Turner, T.J.W. and H&y, T. (1991): The
district-scale Sullivan-North Star alteration zone, Sullivan
mine area, B.C.: a preliminary petrographic study; in
Current Research, Part B, G.S.C. Paper 91-1E, p. 45-57.
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24763:; SERICITE-CHLORITE-CLINOZOISITE-GARNET ALTERED FINE
FOLIATED SILTSTONE CUT BY AIBITE AND CHLGOGRITE FRACTURES

Light greenish grey, vaguely laminated fine siltsone
crossed by fractures of dark ?biotite and more vaguely
defined white ?albite. Minor limonite staining; non-
magnetic. In thin section, the mineralogy is:

Quartz (detrital, partly recrystallized) 30%
Muscovite, sericite 25%
Biotite (partly chloritized) 15%
Alkali feldspar (Zalbite) 10%
Epidote (?clinozoisite) 10%
Chlorite 5%
Garnet 3%
Opaque, limonite 1-2%
Zircon (?), apatite tr

The bulk of this rock consists of fine guartz with
interstitial sericite and clinzoisite, the latter minerals
possibly after feldspar. Certain portions of the rock are
richer in clinzoisite and garnet.

Quartz forms subhedral, distinctly flattened grains up
to 0.15 mm long, elongated parallel to the foliation which
is crudely defined by concentrations of sericite between the
quartz grains. Most of the biotite is partly chloritized,
but fresh remnants are pleochroic in red-brown to pale
yellow as in the granophyre. Chlorite is pleochroic in
green and has weak anomalous blue interference colours, i.e.
Fe-rich; some biotite is green, possibly intermediate
between fresh bioctite and chlorite. Epidote forms sub- to
euhedral crystals up to 0.1 mm diameter with no detectable
colour, indicating an Fe-poor composition (clinozoisite).
Garnets are eu- to subhedral and very fine, rarely over 0.1
mm in diameter. They appear to be concentrated in certain
layers and absent in others (commonly seen in Aldridge
sediments), and appear to be destroyed in the white
fracture—-controlled "bleached" areas of the rock. These
areas contain increased amounts of very fine, anhedral
alkali feldspar (probably albite: although twinning cannot
be seen, relief is less than guartz but not low enough for
K-feldspar). The Zalbite is similar to the feldspar seen
throughout the rock, but ranges up to 50% of the rock in the
bleached areas compared to 10-20% interstially elsewhere.
Dark fractures in the rock consist mainly of green chlorite-
hydrobiotite, with minor distinctly twinned crystals of
plagioclase (extinction 16° indicates albite).

Apatite forms minute cloudy euhedra up to 50 um in
diameter and ?zircon crystals are euhedral, up to 70 um
long. Opaque grains up to 0.1 mm and limonite staining are
common throughout the rock; they could be in part after
former sulfides. This rock 1s certainly altered; the
presence of abundant epidote and modest garnet, both
indicators of hydrothermal activity at North Star, are of
interest although the garnet should be checked for its Mn
content. Albite and chlorite on fractures are found next to
many sills in the Aldridge as well as near Sullivan.
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24767: FINE QUARTZ-MUSCOVITE-GREEN BIOTITE WACKE WITH MINOR
K-FELDSPAR PATCHES AND ?PSEUDOMORPHS AFTER ?GARNET

Dark grey, fine-grained, even-textured, non-magnetic
wacke characterized by scattered oval light-coloured patches

and minor fractures. In thin section, the modal mineralogy

is:
Quartz (mainly detrital) 35%
Muscovite, sericite 30%
Biotite (green) ' 25%
K-feldspar (microcline) 5%
Plagioclase (?oligoclase-andesine) 3%
Opaque 1%
Limonite <1%
Apatite, ?zircon tr
Tourmaline (?detrital) - rare

This rock consists of a framework of detrital quartz grains
in two size ranges: coarse, up to 0.3 mm, and finer
interstitial, gnerally less than 0.1 mm. Most are slightly
elongate or oval, with long axes subparallel to ?layering.
The grains are moderately strained (undulose extinction);
overgrowths are rarely seen.

The matrix between quartz grains consists largely of
micas, principally muscovite or sericite, and a biotite with
deep brownish green pleochroism. Both muscovite and biotite
flakes are eu- to subhedral and up to 0.15 mm in diameter.

Feldpar is mainly absent in this rock, suggesting that
at least part of the sericite is developed by alteration of
the feldspar. In a few places relict plagioclase can be
seen as ragged crystals up to 0.05 mm across with relief
about the same as quartz suggesting a composition near
oligoclase—andesine. The white patches seen in hand
specimen, on the other hand, consist of lenses of coarser
quartz and minor K-feldspar (microcline, with grid twinning,
up to 0.15 mm diameter). I am not sure of the significance
of K-spar in Aldridge rocks; such lenses could be incipient
pegmatitc "sweats" such as seen in the higher-grade areas
near St. Mary River, but these lenses are also seen near
Sullivan. In one layer of the rock, there are prominent 0.5
mm subhedral porphyroblastic crystals of K-feldspar, with
many inclusions of quartz and mica, that have the shape,
size and distribution of garnets in other rocks I have seen;
they are also located in a more sericitic, finer-grained
layer, characteristic of garnets elsewhere.

Opaque crystals are generally tabular (?implying
ilmenite) and are up to 0.1 mm long. Euhedral apatite and
zircon (?) crystals are up to 65 um long. Rare tourmaline,
probably detrital, is present as euhedral prisms up to 75 um
long with deep brown-green colour (intermediate schorl-
dravite). :

It is difficult to be sure what the significance of
this rock is; it could be marginally muscovite altered, and
there may have been garnet present. It could be, but is not
necessarily, peripheral to a more altered zone.
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24771: MUSCOVITE-BIOTITE RICH, QUARTZ~POCR, FINE WACKE
{("ARGILLITE") CONTAINING ?FELDSPAR AUGEN

Dark grey-brown, very fine-grained, laminated and
foliated wacke, again with some small white spots. The rock
is weakly magnetic; there is no reaction to cold dilute HCI.
Modal mineralogy in thin section is roughly:

Sericite {(muscovite) S0%
Quartz (detrital) 25%
Biotite 20%
Feldspar (?plagioclase) augens 3%
Opaque 2%
Limonite <1%

This rock is unusually rich in mica, principally fine
muscovite or sericite, and lesser biotite. Quartz is
definitely subordinate, suggesting it would fall into the
"Argillite" class of Edmunds (1977). Muscovite is present
both as a fine-~grained (about 50 um) matrix and as rare
larger {to 0.1 mm) euhedral flakes. Both are sub-parallel
to and help to define the foliation in this rock. Biotite
is present as coarser flakes up to 0.2 mm diameter generally
parallel to foliation, with deep blackish-brown to red-brown
pleochroism. Most flakes include some fine opaque grains,
some of which are tabular (?rutile or ilmenite, or perhaps
hematite} and up to 0.05 mm long.

Quartz grains look to have been detrital but are now
strongly flattened, with length to width ratios up to 5:1,
and are up to 0.1 mm long. They show signs of significant
deformation and recrystallization, and are oriented parallel
to foliation.

Parts of the rock are characterized by "augen".of
porphyroblastic quartz and ?feldspar up to 0.5 mm across,
full of inclusions of mica and minor opaques. Although none
show any twinning, the relief of these crystals is slightly
below that of included quartz, suggesting they may be
prlagioclase rather than K-feldspar. Textures suggest syn-
metamorphic/deformation growth of the augen.

This rock is similar to 24767 in many respects
(mineralogy, foliation, texture, feldspar "augen"). Again,
the abundance of muscovite (sericite) is suggestive, but
does not prove, proximity to a zone of hydrothermal
alteration. The way to resolve this guestion is not at
thin-section scale, but to see if all the beds (not just
this 2 cm one) and in fact most of the outcrops in a given
area are similarly enriched in muscovite. This is easy once
the eye is attuned to the muscovite.
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24775: ALBITE-CHLORITE-EPIDOTE-MUSCOVITE-SPHENE-GARNET-—

?SULFIDE ALTERED COARSE QUARTZ-RICH WACKE OR "QUARTZITE"

Light grey to white, medium-grained, apparently quartz-
rich wacke or quartzite, cut by brwon limonitic fractures.
The rock is not magnetic. 1In thin section, the modal
mineralogy is approximately:

Quartz (coarse, mainly detrital) 65%
Feldspar (plagioclase, ?albitic) 15%
Biotite (partly chloritized) 5%
Chlorite 5%
Zoisite and clinozoisite 5%
Muscovite, sericite 3%
Sphene 1%
Garnet 1%
Opaque <1l%

Quartz grains are coarse and an- to subhedral, up to 0.7 mm
diameter. They show mild strain effects, but have a
recrystallized look ({development of polygonal grains)
suggesting alteration when taken in conjunction with the
rest of the mineralogy of the sample.

Interstices between quartz grains are occupied mainly
be feldspar and biotite, both partly to completely altered.
Feldspar forms anhedral to subhedral crystals up to 0.1 mm
across, or aggregates up to 0.2 mm long. The relief is
mainly less than quartz, suggesting albite or albite-
oligoclase; there is no twinning. Most are mildly to partly
replaced by fine flakes of sericite and crystals of epidote.
The rock is crossed by thin (0.1 mm) veins of feldspar which
have relief distinctly lower than quartz, and are more
obviously albite. In envelopes on both sides of these
veins, there appears to be an increase in feldspar (i.e.,
albitization) and biotite is chloritized. One such veinlet
contains fine flakes of chlorite.

Biotite forms subhedral flakes up to 0.15 mm diameter
that have brown pleochroism but are partly interleaved by
pale green chlorite. Muscovite forms similar, but rarer,
euhedral books to 0.35 mm diameter, especially where
associated with opagque grains.

Chlorite forms eu- to subhedral flakes up to 0.1 mm in
diameter, probably after biotite. Pleochroism is light
green, with weak blue anomalous birefringence and length-
slow character indicating significant Fe content. Epidote-
group minerals include both ?zoisite, as eu-to subhedral
crystals up to 0.1 mm diameter, and clinozoisite (with
higher birefringence) as finer sub- to anhedral aggregates
up to 0.05 mm across. Both lack any pleochroism and are
thus probably Fe-poor. In one area of the rock, a large
patch (0.5 cm diameter) consists of garnet, partly altered
to chlorite, in the interstices of quartz grains;
surrounding areas appear to be mainly albitized. Sphene,
garnet and albite appear to be closely related.

Sphene is notable for its abundance in this rock,
forming subhedral to rounded crystals up to 0.1 mm,
aggregating to 0.25 mm across. Opaque grains are sub- to
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euhedral and up to 1 mm diameter; they appear to be
sulfides, partly replaced by limonite. Sphene is notably
abundant in the albitized hangingwall at Sullivan; also, the
association of opagques, possibly sulfides, with coarser
crystals of zoisite and chlorite is typical of altered rocks
in the Sullivan-North Star trend, and suggests that this
rock could have been a gquartz-rich wacke or "quartzite" that
has undergone mild alteration to ?albite, chlorite, epidote,
and sphene. However, note that albitization is common near
gabbro sills in the Aldridge (e.g. near Goat River, Arrow
Creek E. road). Typically, sandy (quartz-rich, coarse) beds
albitize most readily. If the garnet is Mn-rich, it could
possibly indicate proximity to a hydrothermal vent, although
this criteria has yet to be tested regionally in the

Aldridge.
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24776: MUSCOVITE- AND BIOTITE-RICH LAYERED, ?K-FELDSPAR
PORPHYROBLASTIC, FINE WACKE QR "ARGILLITE"

Brown, fine-grained, typically light and dark bedded
biotitic siltstone/wacke. The most biotitic layers have
white (?sericitic) layers adjacent to them. The rock is not
appreciably magnetic. In thin section, the mineralogy is:

Muscovite (sericite) 50%
Biotite 25%
K-feldspar (?), possibly microcline 15%
Quartz (?detrital) 10%
Opaque - 3%
Limonite <1%
Zircon tr

This rock is rich in mica, consisting essentially of fine
muscovite (sericite) defining a weak foliation and
containing varying amounts of biotite and porphyroblastic
7K-feldspar. Muscovite forms sub- to euhedral matted flakes
averaging about 50 um diameter, although in biotitic layers
there are also coarser, euhedral flakes to 0.1 mm across.
Biotite has deep greenish-brown pleochroism, and forms
subhedral flakes to 0.15 mm diameter.

As in several other specimens in this suite (24767,
24771) this rock contains abundant porphyroblastic crystals
that appear to be K-feldspar. The crystals are euhedral to
rounded, with the approximate shape of garnets, and a
distribution (concentrated in certain layers) similar to
that of garnet in rocks I have seen. Unfortunately none of
the porphyroblasts contain identifiable quartz, so it is
difficult to compare the refractive index to quartz.
However, the interference figqure indicates a biaxial mineral
with large negative 2V, appropriate for orthoclase or
microcline, and there is vague grid twinning and zoning
present. -

It is difficult to say how much quartz is present,
since many clear grains are not in contact with the ?K-
feldspar. However, the usual abundant detrital quartz is
essentially absent, implying an unusually argillaceous
protolith or intense muscovite alteration.

Opagques are also unusually common, forming sub- to
euhedral crystals with cubic to rectangqular outlines that
suggest ?pyrite before oxidation to limonite. However, no
sulfide is visible in the hand specimen. Certain layers,
notably those rich in sericite, are rich in these opaques
{(in biotitic layers, opaques are mostly fine ?rutile-
ilmenite or hematite, contained in the biotite).

This is an unusual rock, outside my experience in the
Aldridge particularly if the identification of substantial
K-feldspar is confirmed by subsequent stain testing (which I
recommend for all the offcuts where K-spar is tentatively
identified optically). It is difficult to speculate on the
possible former presence of garnet in this rock, based as it
is on the shapes of the ?K-feldspar porphyroblasts.
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24779: FINE SAND-SIZED WACKE WITH AREAS (?BEDS OR FRAGMENTS)
RICH IN MICA AND K-SPAR OR _CHLORITE PSEUDOMORPHS OF ?GARNET
Grey, but rusty-weathering fine sand or silt sized

wacke containing dark coloured 2-3 mm thick ?fragments
elongated parallel to bedding or ?fracture envelopes. The
rock is also cut by thin light-coloured fractures crossing
bedding. In one of the dark areas there are 1 mm white
patches with the form and distribution characteristic of
garnets. Mineralogy in thin section is as follows:

Quartz (detrital) 35%
Muscovite, sericite 25%
Biotite 20%
Feldspar (mainly plagioclase?) 15%
Opague 3%
?K-feldspar (after Z?garnet) 1%
Limonite ' 1%
Chlorite (?) <1%
Zircon, apatite tr

This specimen consists of the ususal framework of detrital
guartz grains, about 0.1 to 0.4 mm in diameter, and
interstitial feldspar, mica and opaques. Quartz grains are
rounded to anhedral, with some evidence of secondary
overgrowths (?silicification) on the larger grains. They
are clear and relatively unstrained. Feldspar grains are
finer (0.05-0.1 mm) and anhedral, with a few twinned
examples and relief lower than quartz suggesting plagioclase
of about oligoclase-albite composition. Most grains are
lightly flecked by clay-sericite (due to weathering) or
replaced at their margins by micas (probably during
metamorphism), so there is little chance that the feldspar
is secondary albite. Also, it is not distributed around
veins or fractures; it looks original.

Micas include euhedral to subhedral flakes rarely to
0.2 mm of muscovite and 0.05 mm of biotite, the latter with
a brownish green pleochroism. Opaques, commonly subhedral
and up to 0.2 mm across, are abundant in this rock. They
are not obviously sulfide in hand specimen, but a few grains
of limonite in the thin section have the appearance of being
after sulfide (1-2 % is not unknown in the Aldridge). The
usual fine (50 pm) ?zircon and apatite crystals are present.

The dark or unusual layers consist of concentrations of
mica (both muscovite and/or biotite) as well as round
patches up to 0.5 mm across that appear to be composed
mainly of K-feldspar (large negative 2V) with minor mica.
They look to be pseudomorphs after some mineral (as in
24776), such as garnet. This is purely speculation, but the
speculation is reinforced by the occurrence of these
pseudomorphs in the mica-rich areas (seen elsewhere) and the
fact that some are replaced by ?chlorite (iron-stained).

This appears to be a typical fresh, unaltered Aldridge
wacke, but contains more opaque than normal and may contain

?altered relics of garnet.
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24782: FINE SAND-SIZED QUARTZ-MUSCOVITE-BIOTITE-ALBITE WACKE
CONTAINING SMALL_ DARK COARSER SAND-SIZED ?CLASTS

Dark brown-green fine sand or silt-sized wacke
containing scattered 2-3 mm rounded clasts. Very slightly

magnetic in places. 1In thin section, the mineralogy is:
Detrital quartz 45%
Muscovite 25%
Biotite ' 15%
Feldspar (?mainly albitic plagioclase) 13%
Opaque 2%
Limonite <1%
Epidote <1%
Zircon (?) tr

This rock consists of the typical framework of detrital
quartz grains separated by interstitial micas and minor
feldspar. Quartz grains are anhedral and angular, and up to
0.2 mm in diameter. Larger grains show minor overgrowth of
silica; there are also some fine (10-20 um) grains
interstitially, with the micas.

Muscovite forms euhedral flakes of up to 0.5 mm
diameter, although generally they are 0.1 to 0.2 mm across.
Biotite has a deep greenish-brown pleochroism and forms
euhedral flakes to 0.1 mm diameter.

Feldspar appears to be all plagioclase, forming sub- to
anhedral grains up to 0.1 mm across except in the "clasts"
where they are up to 0.2 mm. The grains are clear and
fresh, some with twinning (Y*010=12 ©°) and relief below
quartz that suggests albitic compositions around Anj;g. This
does not however appear to be secondary albite; the textures
are not consistent with hydrothermal alteration.

Opagques form eu- to subhedral crystals up to 0.15 mm
long that may in part be ilmenite (tabular shape). There
are traces of limonite, although none look to be derived
from oxidation of sulphides. Rare patches of fine-grained
?eplidote crystals up to 50 pgm long are seen, as are rare
euhedral zircon (?) crystals to 90 um long.

The rounded "clasts" are composed mainly of coarse
quartz averaging about 0.2 mm, with minor biotite, muscovite
and plagioclase plus rare opaques, all to 0.2 mm diameter.
These may represent fragments of a ceoarser sandstone,

This specimen does not appealr to show any effects of
hydrothermal alteration.
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24784: FINE SAND-SIZED WACKE OF QUARTZ, MUSCOVITE, AND
BIOTITE, WITH ?LAYERS CONTAINING K-SPAR AFTER ?GARNET

Dark grey-brown fine sand-sized wacke containing a 1-2
mm ?layer or fracture envelope of browner material
containing small grains of an orange-brown mineral. There
is no reaction to cold dilute HCl, however, and the rock is
not appreciably magnetic. Mineralogy in thin section is:

Detrital quartz 35%
Muscovite 35%
Biotite 25%
K-feldspar (7?) 3%
Plagioclase (7albitic) 2%
Opaque, limonite <1%

Quartz in this sample is of two distinct size ranges;
mainly less than 0.1 mm, and up to 0.3 mm. The coarser
grains show some secondary overgrowths. Interstices between
quartz grains are filled by muscovite and biotite flakes, of
up to 0.2 and 0.1 mm respectively, although like guartz the
muscovite shows two size ranges. Biotite has very deep
blackish-brown pleochroism. Rarely, minor grains of
plagioclase are seen which look fresh, so although their
composition appears to be albitic (extinction angles up to
15 ° and relief mainly below quartz) it is unlikely to be
secondary albite. 1In fact, there appears to be unusually
little feldspar in this specimen compared to normal Aldridge
sediments, although this could be merely because it is
mainly untwinned. Opaque grains are concentrated in certain
layers, suggesting they are of sedimentary origin; they are
mainly limonite but may include some rutile, and are mainly
found in the biotite. '

The most unusual feature of this specimen is the
presence of what appear to be rounded crystals or aggregates
of ?K-feldspar, similar to those seen in 24776 and 779.
These are ovoid and up to 0.4 mm in diameter; they show no
twinning but some have what looks like perthitic texture,
and relief is less than the minute grains of quartz they
poikilitically include. They have the appearance of being
after porphyroblastic garnets, and occur in mica (muscovite
and/or biotite) rich areas. There are also clots of biotite
up to 0.5 mm across and opaques (mainly limonite
?pseudomorphs after former mafic minerals or ?sulfides, up
to 0.5 mm long) in these layers.

I see little in this rock to suggest proximity to
hydrothermal alteration; the presence of altered
porphyroblastlc K-spar that could possibly be after garnet
is interesting.
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24786: QUARTZ-FELDSPAR {(?ALBITE-QLIGOCLASE) RICH SAND-SIZED
WACKE, ALTERED TO CHLORITE AND MINQR CLINOZQISITE

Light brownish-grey to whitish, altered medium to fine
sand sized wacke. The light purplish-brown areas are
unaltered (biotitic) while the lighter colour is due to
bleaching (typically muscovite-chlorite alteration, commonly
quite late; it is not certain that it is related to

Proterozoic hydrothermal activity). Such alteration is

widespread in the Aldridge. Mineralogy in thin section is:
Quartz (detrital) 50%
Feldspar (?detrital, albite-cligoclase) 15%
Biotite (partly chloritized) 10%
Chlorite 10%
Muscovite 10%
Epidote/clinozoisite 3%
Opaque {some hematite) i%
Limonite <1%
Tourmaline (schorl) E <1%
Zircon tr

This is a quartz-rich sediment, tending towards an impure
quartzite. Quartz grains are rounded to anhedral and up to
0.5 mm in diameter, with overgrowths suggesting mobilization
of silica. Smaller grains about 0.1 mm diameter are mixed
with sub- to anhedral grains of detrital plagioclase of
similar size. Twinning is rare in these, but relief near
that of quartz (slightly below to slightly above) suggests
compositions around albite-oligoclase. Most feldspar grains
show incipient alteration to clay and limonite, making it
easy to estimate their abundance. Although the rock in hand
specimen looks like it could be albitized, the textures in
thin section are not convincing as such; the feldspar looks
detrital rather than secondary, except along the fractures.

Micas are less abundant than normal, and comprise fine
biotite as sub- to euhedral flakes to 0.2 mm diameter that
are partly chloritized, especially along fractures that
coalesce to form irregular bleached areas where chlorite is
common, forming sprays of. subhedral flakes up to 0.2 mm in
diameter. Epidote, or more likely Fe-poor clinozoisite, is
also common as patches up to (.15 mm across.

Scattered opaque grains are up to 0.1 mm diameter; some
are revealed to be hematite where exposed as thin flakes.
There are the usual rare crystals of ?detrital coarse dark
green schorlitic tourmaline, up to 0.1 mm long, scattered in
the rock, and also rare ?zircon crystals to 50 um long.
Minor limonite is found in intergranular sites due to
weathering.

It is not clear whether this rock is hydrothermally
altered or is merely distal to a Moyie sill, causing weak
"bleaching" (chlorite-epidote-albite alteration). Certainly
the rock is not fresh and unaltered.
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24788: K-FELDSPAR AND CARBON {(?) RICH, FINE SAND-STZED WACKE

very dark grey to blackish, fine-grained rock with
irregular blotchy dark mottling. It is not magnetic. 1In
thin section, the mineralogy is:

K-feldspar (7?) 35%
Quartz {(?detrital) 25%
Muscovite 20%
Biotite 15%
Chlorite 2%
Opaque (?mainly carbon) 1%
Epidote (clinozoisite) 1%
Sphene, ?allanite, Zrutile 1%
Apatite <1%

This is an unsual rock, which appears to be composed mainly
of feldspar rather than quartz. I have not seen any 1like
it, or read of them in Edmunds (1977) descriptions. The
feldspar is like that tentatively identified in 24767, 76,
79, and 84, apparently a K-feldspar as rounded to anhedral
crystals up to 0.25 mm across. Most show no twinning, but
have a fuzzy extinction not characteristic of quartz; a few
have traces of "grid" twinning characteristic of microcline.
All appears to have relief substantially less than quartz;
however, I would feel more confident of the identification
if it were confirmed by staining. Most grains are full of
inclusions of mica and quartz, suggesting growth or
recrystallization during metamorphism.

Quartz grains are generally finer than the feldspar,
averaging about 0.1 mm or less; there appear to be layers
richer in quartz alternating with layers richer in feldspar.
Muscovite is abundant, forming euhedral flakes of 0.05-0.1
mm diameter, in places mixed with biotite which is coarser
(up to 0.2 mm diameter). In some places the biotite is
partly altered to chlorite, or interleaved by muscovite.

Alteration minerals include minor epidote (Fe-poor,
probably clinzoisite) as patches of fine-grained anhedral
crystals similar to those seen in 24786.

The dark patches are caused by aggregates of very fine
(micron-sized) opagque, possibly organic carbon. In places
there are also grains of sphene up to 0.1 mm long which fall
along trails and include semi-opague minerals, probably
allanite (rare-earth-bearing epidote) and possibly rutile or
ilmenite. This suite (?carbon, sphene, epidote, allanite)
is found concentrated in the dark bands of marker horizons.
There are also a few grains of apatite and ?zircon to 50 pm
long.
I am not sure of the significance of the feldspar in
this rock - whether or not it is due to alteration is not
clear. Certainly it makes one wonder whether the K-spar
ascribed to being after ?garnet in other samples really is
pseudomorphing that mineral. Apart from this feature, the
other unusual minerals are, as mentioned, more typical of
the marker horizons than altered rocks.
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24790: QUARTZ-RICH BIOTITE-MUSCOVITE FINE SAND-STZED WACKE
CUT BY MINOR BLEACHED (CHLORITE-MUSCOVITE) FRACTURES

Similar to 24788, a light purplish brown (biotitic)
medium to fine sand-sized wacke cut by irregular fracture-
controlled bleaching. In thin section, the mineralogy is:

Quartz (detrital) 55%
Muscovite 20%
Biotite 15%
Feldspar (?secondary, albite and K-spar?) 5%
Chlorite 2%
Hydrobiotite 13
Opagque (including some ?carbon) 1%
Tourmaline (schorl) <1%
?Zircon tr

This sample, in direct contrast to 24788, appears to be
very poor in feldspar. Quartz grains have thin fuzzy
margins where they touch (and in the usual sites for
feldspar), but none can be positively identified; their
sites may be occupied by muscovite and ?secondary silica.
Quartz grains are mainly anhedral and interlocking, up to
0.3 mm diameter; there is some evidence for silica
overgrowth. Along thin veinlets or fractures, which appear
to be mainly composed of secondary quartz, there are some
grains with relief less than quartz (possibly albite,
although there is no good twinning evident to confirm this)
and some with very low relief that may be K-feldspar. Both
appear to be secondary. Some feldspar may be replaced by
muscovite (sericite). :

Muscovite flakes are mainly euhedral and up to 0.3 mm
diameter, while biotite (deep brown pleochroism) are rarely
over 0.1 mm. In places, particularly where there are
"clots" of hydrobiotite and limonite (?after sulfide), the
biotite is altered to a iron chlorite (anomlaous blue
interference colours, green pleochroism). The hydrobiotite
has characteristics intermediate between those of chlorite
and biotite; it forms fine matted aggregates of 20 um
flakes. Although they are minor in this rock, "clots"
(mostly with sulfide) are characteristic of fringe altered
rocks around either hydrothermal systems or Moyie sills.

There are the usual scattered traces of tourmaline as
euhedral brown-green schorlitic crystals to 75 um long, and
possible zircon crystals to 50 pgm. Rare patches of fine
opague material may be carbon similar to that seen in 24788.

The "bleached" fracture envelopes, readily observed in
hand specimen, are difficult to distinguish in thin section.
However, they appear tc be loci of minor feldspar (?mainly
albitic), chlorite after biotite, and sericite after
feldspar. As in other samples, this alteration could
indicate hydrothermal alteration or alteration related a
gabbro sill. In either case, 1t is certainly not intense.
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24792: MUSCOVITE-BIOTITE RICH FINE SAND SIZED WACKE
CONTAINING SERCITIZED PATCHES OR ?CLASTS; NO FELDSPAR
Grey-brown biotitic fine sand or silt-sized wacke cut
by numercus thin discontinuous paler-coloured fractures.
The rock is not magnetic; there is no obvious sulfide, but
there are a few clots of limonite that could be after
sulfide. 1In thin section, the modal mineralogy 1is:

Detrital quartz 35%
Muscovite, sericite 35%
Biotite 25%
Opaque (limonite, unidentified and ?carbon) 2%
?K~-feldspar 1%
Tourmaline (schorl) <1%
Apatite tr
Allanite (7?) tr

This rock consists of a framework of fairly coarse quartz
grains (anhedral, up to 0.3 mm diameter) separated by
abundant micas, especially muscovite (and finer sericite).
There is evidence for minor overgrowth of secondary silica,
but the main Z?alteration feature appears to be the lack of
feldspar, possibly due to sericitization. Muscovite is
present in two forms: coarse euhedral very thin flakes up to
0.3 mm diameter (?possibly detrital) and fine mats of 20-50
pm flakes between the quartz grains. This form of
alteration, as opposed to the fracture-controlled
"bleaching" seen in 24788 and 24790, is more characteristic
of hydrothermal alteration associated with the Sullivan-
North Star trend. Rare rounded grains to 0.2 mm with low
relief, characteristically spotted by ?carbon, may be K-
feldspar.

Biotite forms euhedral to subhedral flakes up to 0.15
mm diameter with red-brown to greeny blackish brown
pleochroism. In places, biotite is almost lacking, although
these areas appear to be as much elongate Zclasts to 1 cm
long as to be fracture envelopes. These areas reinforce the
suggestion that hydrothermal muscovite may be present in
this rock.

Rare euhedral ?detrital tourmaline crystals are up to
0.15 mm long; their deep greenish brown pleochroism suggests
Fe—-rich compositions such as schorl. Apatite crystals are
euhedral and up to 35 um long. Minor allanite shows up as
minute (5-15 um) crystals surrounded by radiation-damage
pleochroic haloes in biotite. Opaques include limonite in
certain larger grains that could be after sulfides as well
as euhedral grains to 0.15 mm across that could be ilmenite

or other Fe-T1i oxides.
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24802: MUSCOVITE-GREEN BIOTITE-MINOR CHLORITE ?ALTERED FINE
SILT-SIZED WACKE; MINOR METAMORPHIC QUARTZ, AND LIMONITE

Dark greenish grey, fine sand or silt-sized wacke with
a phyllitic sheen and minor limonite on foliation surfaces.
There are rare rusty clots to 1 mm diameter and minor thin
white veinlets. Mineralogy in thin section is:

Muscovite (sericite) 35%
Quartz (detrital) 30%

(metamorphic sweats) 5%
Biotite (green) 25%
Chlorite (after biotite) 2%
Opague 2%
Limonite . 1%
Apatite tr

Most of this rock consists of very fine sand-sized (25-
50 um) quartz grains and mica flakes. Alternating layers
are enriched in quartz and mica. In places, between the
layers, there are discontinuous lenses of coarser (up to 0.2
mm) guartz, mica and limonite. The latter quartz is
moderately strained (undulose extinction, sutured grain
boundaries) and also forms "augen" strung out along the
layering/foliation. There is no feldspar evident in this
specimen, possibly due to its complete replacement by fine
muscovite (sericite). _

Biotite forms subhedral books up to 0.1 mm in diameter
that are oriented both perpendicular and parallel to the
foliation, implying metamorphic growthsyn- and post-
deformation. The colour ranges from brown to green,
apparently due to incipient chloritization around the
margins. In some layers it is entirely green, and in others
it has been completely replaced by an Fe chlorite with
anomalous blue interference colours. '

Opaques are common, forming sub- to euhedral crystals
up to 0.1 mm across with a tabular form that suggests
ilmenite. Other very fine (micron-sizd) grains may be
carban. Much of the limonite in this sample is present
along foliation planes and may be transported, but in the
metamorphic sweats some larger grains up to 6.15 mm across
may be in situ and possibly after former sulfides. Rare
euhedral crystals of apatite are up to 35 um long.

In summary, this appears to be what I would class as a
"muscovite-chlorite altered" sediment in the Sullivan area.
However, away from this area it is not possible to be
certain that the muscovite is due to hydrothermal
alteration.
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24807: QUARTZ-RICH FINE SAND-SIZED WACKE, CONTAINING MINOR

GARNET, ALTERED TO ALBITE-CHLORITE-SERICITE-EPIDOTE-SPHENE
White to pale greenish, bleached and altered medium to

fine sand-sized wacke characterized by pale rusty "clots"
and some greenish alteration envelopes on fractures. In
thin section, the mineralogy is:

Quartz (detrital and secondary) 60%
Relict feldspar (Zalbitic, sericitized) 10%
Muscovite, sericite 10%
Epidote (clinozoisite) 10%
Chlorite (after biotite) 5%
Relict biotite 3%
Garnet 1%
?K-feldspar or albite (veinlets) <1%
Sphene _ <1%
Tourmaline (schorl) <1%

This is a quartz-rich, but also distinctly altered rock that
consists of quartz (partly secondary) with interstitial
feldspar (partly altered, partly secondary) and secondary
muscovite, epidote, chlorite and sphene. The rock is
crossed by thin (<0.1 mm) veinlets of feldspar with broad
(up to 1 mm) envelopes of variable alteration.

Quartz forms mainly anhedral detrital grains to 0.25 mm
diameter that appear to be somewhat recrystallized to and
overgrown by secondary silica. In the interstitial feldspar
sites, feldspar ranges from fresh and with low relief in the
veinlets and adjacent material (probably all albite,
although the veinlets could be K-feldspar) to strongly
replaced by epidote, sericite and sphene farther away. Most
feldspar crystals are anhedral and less than 0.1 mm across;
there is no twinning, but low relief suggests it is albitic.

Muscovite forms subhedral flakes up to 0.05 mm diameter
(possibly detrital) as well as fine ragged sericite to 25 um
after feldspar and biotite. Epidote, which is probably
mostly Fe-poor clinozoisite (no pleochroism), forms ragged
secondary masses up to 0.1 mm across composed of fine
anhedral crystals of up to 25 pgm. . Ragged bleached remnants
of pale brown biotite are up to 0.1 mm diameter; most are
pseudomorphed by pale green chlorite with anomalous blue
interfernece colours indicating moderate Fe content. Minor
sphene, as subhedral crystals to 50 pgm long, appear to be
part of the alteration assemblage (as observed in the
albitite zone at Sullivan).

There are scattered, extremely sieve-like garnets up to
2 mm across that include much gquartz, and are partly altered
by chlorite, epidote and muscovite. They are cut by the
feldspar veinlets. These garnets are not visible in the
hand sample, even knowing they are present. Rare tourmaline
crystals are the usual ?detrital deep green schorl to 25 um.

This is a well altered rock containing garnet and
sphene as well as albite, chlorite epidote and sericite, but
the timing of the feldspathic alteration apparently post-
dating the garnet is puzzling (note however that at North
Star, it also puzzling that tourmaline replaces biotite).
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24809: PARTLY CHLORITIZED SIIT-SIZED WACKE WITH ABUNDANT
DARK T.AMINAE RICH IN ZCARBON AND LIMONITE; MINOR TOURMALINE
Very fine-grained, finely laminated sediment with

alternating dark and light layers very much like a marker
horizon; there are small white clots in most layers.
Limonite is common along some layers, apparently spreading
out from bed-parallel fractures. The rock is not magnetic;
mineralogy in thin section is:

Quartz (mainly detrital) 35%
Muscovite, sericite 30%
Biotite 25%
Chlorite 5%
Cpaque (?carbon) 2%
Limonite 2%
Tourmaline (schorl-dravite) 1%

The detrital framework is made up of fine (generally less
than 50 um) quartz as rounded to subangular anhedral grains.
Interstices are filled with micas as subhedral flakes
averaging about 50-75 um for biotite and 25 um for muscovite
{sericite). There does not appear to be any feldspar;
possibly it has been sericitized. Light coloured layers are
rich in sericite, although they contain biotite as well.

The darker layers are composed of the same minerals as
the light layers plus wispy concentrations of very fine
opague grains (?micron~sized carbon particles) oriented sub-
parallel to the foliation. The concentrations of sphene,
epidote and allanite common in these layers in specimens of
the marker horizons appear to be lacking in this sample.

Biotite has dirty green pleochroism and appears to be
partly chloritized, especially near "clots". The "clots"
consist of coarse chlorite (length-slow, anomalous
interference colours, moderately Fe-rich) as sub- to
euhedral crystals up to 0.2 mm long, plus abundant limonite
and some opaque. Some of the opaque (and limonite) may
indicate the presence of minor sulfides. Some clots are
composed mainly of metamorphic sweats of quartz.

Tourmaline is found as ?detrital euhedral pale green
crystals up to 100 gm long, probably of intermediate
dravite—-schorl composition.

This rock is distinct from the others in this suite for
its finely laminations, and abundance of dark layers rich in
?carbon and limonite. There may have been significant
sulfide (now oxidized to limonite) in the clots with
chlorite, and the abundant sericite plus lack of feldspar
suggests possible proximity to hydrothermal alteration. In
spite of the lack of sphene, epidote and allanite, this
sample could represent a marker horizon (the amount of
tourmaline is higher than most Aldridge sediments, but
similar to the content in one marker horizon I have examined
petrographically). The colour of the tourmaline is lighter,
suggesting more Mg-rich composition (usually a vector toward

hydrothermal vents).
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SUMMARY :

The rocks in this suite are all Aldridge sediments that
are generally mica (muscovite and/or biotite) -rich compared
to many Aldridge specimens I have examined. In most cases
this is probably due to an argillaceous, or clay-rich,
original compostion. They may be divided into:

Fragmentals (24667) composed of variably biotite, muscovite
or quartz rich clasts to 2 cm diameter; this sample could be
important in exploration in defining a zone of weakness or
upflow zone.

Fine to medium sand-sized wackes (24678, 80, 85) composed of
detrital quartz to 0.5 mm, with significant plagioclase that
appears to vary from albite to ?andesine in composition, and
could be either primary or secondary, plus abundant sericite
and minor to significant sulfides

Fine sand-sized to gilt-sized wackes (24662, 65, 69, 73;
24818, 22, 24) composed of detrital gquartz of 25 um to 0.1
mm diameter, biotite and muscovite. Some are layered or
laminated (24665, 73; 24814) with alternating quartz-biotite
or muscovite~rich layers; others contain significant
?carbonaceous matter, causing light and dark laminations
(24665, 24824) and 24665 contains significant carbonate.
Several specimens contain enigmatic ?relict amphibole
phenocrysts or clasts with rectangular, euhedral-looking
outlines to several millimeters long (24662, 67, 78) while
others contain chlorite porphyroblasts that could pseudo-
morph some earlier mafic crystal or have grown during
metamorphism (24667, 73, 24814, 16).

Fine sand to silt-sigzed meta-argillites (24814, 16, 28, 31)
composed of scattered biotite, chlorite, guartz or in places
K-feldspar metacrysts in a matrix consisting almost entirely
of fine muscovite.

Alteration (to apparently hydrothermal muscovite) 1is

strongest in samples 24678, 80, and 85. 1In other samples,
the abundant muscovite may not be hydrothermal but due to
original clay-rich compositions. Apparent albitization in
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24669 seemns in thin section to be an unusual epidote-sphene-
calcic plagioclase (andsesine) alteration. K-feldspar is
seen in traces in a number of the samples of this suite
(24662; 24816) and is more abundant in 24678 and 24831,
although what its significance is, is not clear. Most
tourmaline seen is the ubigquituous ?detrital variety, with
relatively Fe-rich composition inferred from its greenish
colour; however, in 24678, it is not only more abundant but
its light colour suggests more dravitic (Mg-rich)
composition, both signs of possible hydrothermal tourmaline.
Hydrobiotite-chlorite alteration along fractures in 24824
and 28 is likely late, possibly even post-metamorphic.

Sulfide mineralization is restricted to 24680 (traces of
pyrite and galena) and 85 (abundant pyrrhotite). The origin
of these sulfides is not clear, but could be stratabound
especially for the pyrrhotite; the pyrite and galena are
strongly interstitial to quartz grains and more reminiscent
of sandstone-type Pb deposits than Sullivan-type. Abundant
limonite in some samples (24824, 28) does not appear to be
after sulfides, but is rather transported, from weathering
of Fe-bearing phases.

Craig H.B. Leitch, Ph.D., P.Eng.

(604) 921-8780 or 666-4902
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24662: BTOTITE PORPHYROBLASTIC, FINE SAND-SIZED WACKE WITH
?AMPHIBOLE RELICTS REPLACED BY BIQTITE-QUARTZ

Dark grey, fine-grained, even-textured sediment marked
by fine dark specks of ?biotite. Occasional 1-2 mm long
dark ?clasts are present. The rock is not magnetic and does
not react to cold dilute HCl. In thin section, the modal
mineralogy is:

Biotite 35%
Muscovite 35%
Quartz (detrital) 25%
Feldspar (?K-feldspar) 2%
Opagque 2%
Sphene 1%

This rock consists of abundant biotite books and scattered
coarse gquartz grains in a fine matrix of muscovite and
quartz. The rare ?clasts actually appear to be relicts,
perhaps of some mafic mineral, that have been replaced by
biotite and minor quartz, or quartz with minor biotite; the
latter are slender needles up to 3.5 mm long. I have seen
these in a few other places in the Aldridge; their origin is
enigmatic, but detrital amphibole is a possibility.

Biotite forms subhedral flakes and books up to 0.15 mm
diameter with deep brown pleochroism. Poikilitic inclusions
of quartz indicate that the biotite is blastic, i.e. grew
during (middle greenschist) metamorphism at around 400°C.

Detrital gquartz grains are up to 0.2 mm dianmeter,
although most are less than 25 um in the matrix of the rock.
The larger gquartz grains are angular to subangular and show
slight overgrowths of secondary silica.

Muscovite forms rare euhedral flakes up te 0.15 mm
diameter as well as the matrix of fine subhedral flakes
averaging about 30-40 um in diameter. The latter is
intimately mixed with fine guartz.

In some layers up to 0.2 mm thick, there are minor
quantities of fine subhedral 25 um grains that have lower
relief than the quartz; cloudiness and vague ?twinning
suggest they may be K-feldspar. Again, the origin of K-
feldspar in the Aldridge is problematic since as detritus it
should not have survived burial; perhaps it is metamorphic.

There are minor amounts of euhedral opagques (Fe-Ti
oxides such as ilmenite and hematite) and subhedral sphene,
both up to 0.1 mm across.

This is a typical biotite-facies metamorphosed Aldridge
fine sand- to silt-sized wacke. Muscovite is more abundant
than normal and plagioclase feldspar appears to be absent,
but I do not have the sense that this is a significantly
altered rock (the biotite is too fresh and there is no
sulfide present).
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24665 :FTINELY LAMINATED QUARTZ-BIOTITE-CARBONATE-CARBONACEOUS
MATTER-SPHENE FINE SAND-SIZED WACKE

Dark grey-brown, finely laminated sediment that reacts
strongly to cold dilute HC1l but is not magnetic. Brown
laminae appear to be mainly carbonate, although the
framework of the rock is still mainly siliceous {cannot

scratch with steel). 1In thin section, modal mineralogy is:

Quartz (?detrital) 35%
Biotite 35%
Carbonate (?mainly calcite) 15%
Muscovite 10%
Opaque (Fe-~Ti oxides, limonite) 3%

(carbonacecus matter) 1%
Sphene <1%
Tourmaline <1%
Zircon tr

This is an unsual sediment, consisting of scattered opagque
grains, euhedral muscovite books, and biotite/opaque "clots"
to 0.5 mm across in a matrix of quartz, biotite, carbonate.
Vaguely defined thin laminae to 0.5 mm thick are relatively
enriched in carbonate and biotite/quartz, respectively; they
are separated by wispy partings richer in carbonaceous
matter and sphene. Quartz forms the matrix of the rock, as
subrounded sub- to anhedral ?detrital grains averaging about
0.1 mm but in places reaching 0.2 mm diameter. Poorly
developed triple junctions between grains indicate a
metamorphic overprint on their shape.

Biotite flakes are subhedral and also average about 0.1
mm diameter; they are pleochroic in light to medium brown.
In the "clots", larger more euhedral flakes, in places
interleaved by muscovite, reach 0.35 mm diameter.

Carbonate forms anhedral grains up to 0.1 mm diameter
loosley concentrated in certain layers. Muscovite is
present as unusual, euhedral coarse crystals up to 0.25 mm
diameter. They are poikilitic, with abundant quartz
inclusions indicating growth during metamorphism.

Opaques are eu- to subhedral and up to 0.3 mm across;
they may be Fe-Ti oxides. Very fine (1-5 um diameter)
grains of carbonaceous matter are commonly found with
concentrations of sphene. This is typical of the dark
laminae in marker horizons in the Aldridge.

Rare ?detrital tourmaline forms euhedral prisms up to
100 um long with light green-brown pleochroism indicating
intermediate schorl-dravite compositions. Rare euhedral
crystals of ?zircon to 65 pum long are found.

This is also an unusual sediment for the Aldridge, with
abundant carbonate and muscovite confined to euhedral
blastic crystals. I have seen a few similar rocks in the
Middle Aldridge; it is somewhat like a marker horizon, but
allanite is notably absent from the carbonaceous matter-
sphene laminations. It does not appear to be hydrothermally
altered, but could represent ?exhalitive activity (the
significance of carbonate horizons is not yet understood,
but keep this sample in mind).
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24667: ?FRAGMENTAIL CONTAINING VARIABLY BIOTITE, MUSCOVITE,
OR QUARTZ-RICH CLASTS, CUT BY A SERICITIC ?FRACTURE ZONE

Fine dark brown to grey sediment with vague ?fragmental
textures, cut by ?veins of lighter-coloured material and
limonitic fractures. The rock scratches easily, but shows
no reaction to cold dilute HC1l; it is slightly magnetic. 1In
thin section, modal mineralogy is:

Muscovite 40%
Biotite 30%
Quartz (?detrital) 20%
Chlorite (porphyroblasts) 5%
Opaques 2%
Limonite 2%
7?5phene _ <1%
?Allanite <1%

There are three major domains in the section: a large,
lighter colour ?clast of 1-2 cm diameter, richer in quartz
than the darker brown host which is richer in micas (biotite
and muscovite), and a ?vein/fracture zone (or flattened or
elongated clast) even more enriched in sericite (muscovite).
Relict crystals up to 0.5 mm long are common in this rock,
replaced by either chlorite or fine quartz-biotite as in 62.

The quartz-rich clast consists of rare angular 0.2 mm
detrital guartz grains, blastic chlorite to 0.3 mm and finer
biotite to 0.17 mm, plus rare muscovite flakds to 0.3 mm in
a matrix of 25-50 um guartz and sericite (7muscovite).
Opagques are euhedral ?ilmenite or other Fe-Ti oxides up to
0.1 mm long, and there are rare subhedral crystals of
?allanite (or other radiactive mineral such as monazite) as
10-15 um crystals surrounded by pleochroic haloes in
biotite. At the margin of the ?clast, two ?relict mafic
crystals up to 1 mm diameter are heavily replaced by biotite
?chlorite and opaque oxides.

The host brownish rock is richer in blastic biotite and
fine sericite in the matrix, with less detrital quartsz.
Chlorite porphyrcblasts are also more common, to 0.4 mm
long; the chlorite is Fe-rich (length-slow, with blue
anomalous birefringence and strong green pleochroism). The
significance of these chlorite crystals in the Aldridge,
which may be up to 3 mm long, has yet to be established.

The rest of the rock consists of a much finer-grained
matrix of mainly sericite with little guartz, containing
blastic chlorite to 0.5 mm long and lesser biotite but
abundant fine (10-25 um) opaques. The ?fracture zone is
about 2 mm thick, and consists of a vuggy central zone of
coarse chlorite, biotite and quartz plus limonite, with an
?envelope enriched in fine sericite.

Fragmentals are always considered important in Aldridge
exploration; although it is not obvious that this rock is
hydrothermally altered, many fragmentals at Sullivan contain
a similar mineralogy.
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24669: QUARTZ-BIOTITE FINE SAND OR SILT-STZED WACKE CUT BY
FRACTURES AND ZONES OF ?ANDESINE-EPIDOTE-SPHENE BLEACHING
Dark grey-brown fine—-grained sediment cut and altered
by whitish areas that are harder than steel, as well as by
limonitic fractures. The darker areas are weakly magnetic,
indicating that the minor sulfides are pyrrhotite; there is
no reaction to cold dilute HCl. Thin section mineralogy is:

Quartz (mainly detrital?) 40%
Plagioclase feldspar (?andesine) 20%
Biotite 20%
Opaques (?mainly limonite) 10%
Epidote (?clinozoisite) 5%
Chlorite 2%
Sphene 2%
?Garnet <1%
Tourmaline (schorl) <1%

The framework of this rock in both brown and white.areas
appears to consist of quartz and relatively abundant
?feldspar grains, both an- to subhedral and up to 0.1 mm in
diameter. The quartz is clear and relatively unstrained,
with some triple junctions developed between grains.
Interstitial grains that are cloudy appear to have relief
higher than the quartz, suggesting a plagioclase feldspar of
fairly calcic composition, perhaps andesine over Anjs. This
identification is tentative however and needs confirmation
by X-ray diffraction or SEM studies, especially since the
?feldspar appears to be more abundant in the bleached areas,
suggesting it may be unusually calcic compared to albite
normally found near Moyie sills and hydrothermal systems.

Biotite forms subhedral deep brown flakes up to 0.1 mm
diameter that are more abundant in the brown portions of the
rock. In bleached areas they appear to be replaced by minor
chlorite and also be epidote. <Chlorite is moderately Fe-
rich, with green pleochroism, birefringence, and length-slow
character; it forms ragged flakes to 50 um diameter,
concentrated in "clots" with epidote and opaques. The
epidote forms subhedral crystals up to 0.1 mm across lacking
pleochroism (likely Fe-poor, clinozoisite) that suggest a
distal position from hydrothermal activity; Fe increases in
epidotes towards the North Star-Sullivan system. An- to
subhedral sphene crystals up to 50 um across are also found
associated with the epidote, suggesting they are secondary;
such concentrations of sphene are seen with albite and other
alteration facies at Sullivan. Opaques are likely
pyrrhotite, as anhedral crystals up to 0.2 mm across. One
or two isotropic 0.2 mm crystals associated with epidote may
be garnets. Tourmaline forms stubby euhedral ?detrital
prisms up to 50 pm long with green colour indicating Fe-rich
composition.

This is a well-altered rock similar in macroscopic
appearance to albitized specimens near Moyie sills, but the
feldspar appears to be unusually calcic. The epidote-
sphene-chlorite-pyrrhotite-?garnet alteration is similar to
that found distally in the North Star corridor.
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24673: LAYERED QUARTZ-BIOTITE AND MUSCOVITE-RICH FINE SAND-
SIZED WACKE WITH COARSE BLASTIC CHLORITE

Laminated dark grey to light grey flne—gralned sediment
with substantial limonite due to oxidation along fractures
and the outside of the rock. Rock is somewhat similar in
appearance to 24669, but is softer than steel, indicating
sericite (muscovite) is abundant rather than feldspar. Non-
magnetic, no reaction to cold dilute HC1l. Mineralogy in
thin section is:

Sericite (muscovite) 45%
Biotite 30%
Quartz (detrital) 20%
Chlorite (porphyroblastic) 3%
Opaque, limonite 2%
Allanite tr
Tourmaline tr

Alternating layers in this rock consist of 7 mm quartz-rich
layers and interbedded biotite-quartz rich and muscovite-
rich laminae. The quartz-rich layers are made of tightly
packed subhedral to anhedral 50-70 um detrital quartz with
interstitial, lesser biotite of similar size and minor
sericite to 35 um diameter. Biotite has medium brown
plecchroism, and often contains minute (5-15 um) grains of a
radioactive mineral, probably allanite. Opaques are tabular
?ilmenite or Fe-Ti oxide crystals up to 0.1 mm long, and
thera are rare green euhedral schorlitic crystals of
tourmaline to 50 gm long.

Micaceous layers range from almost entirely muscovite
with minor biotite to more quartz-biotite rich and similar
to that described above. The muscovite-rich layers are
lighter in hand specimen, and contain common chlorite
porphyroblasts up to 0.75 mm long, as well as rectangular
patches of chlorite, biotite and lesser quartz up to 1.8 mm
long. Chlorite is length-slow, with green pleochroism and
blue anomalous birefringence indicating an Fe-rich
composition. Muscovite of the matrix is about 25-35 pm in
diameter, and is mixed with a little guartz. Opaques are
similar to those described above, and are concentrated in
the biotitic layers.

It is difficult to class this rock as muscovite altered
even though feldspar is absent, since the texture does not
appear affected and sulfides are apparently absent.

However, it may be perpipheral to more altered rocks. The
significance of the chlorite. porphyroblasts is not clear.
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24678: INTENSELY MUSCOVITE ALTERED FINE SAND-STIZED WACKE
WITH K-FELDSPAR CRYSTALS AND TOURMALINE, CUT BY QUARTZ VEINS
Light grey-green altered sediment characterized by
abundant disseminated fine white ?feldspar crystals, and cut
by gquartz-limonite veins to 2 mm thick. The rock is not

appreciably magnetic; mineralogy in thin section is:

Sericite (muscovite) 65%
K-feldspar (porphyrchklasts) 10%
Biotite 10%
Quartz (minor detrital; largely vein) 10%
Opague (mainly limonite) 3%
Hydrobiotite 1%
Tourmaline 1%
Sphene, rutile <1%

This rock consists of small {(generally less than 0.5 mm)
aggregates of feldspar, quartz and biotite/opaques in
varying proportions set in a fine matrix of sericite crossed
by limonitic fractures.

The aggregates are mainly composed of ?K-feldspar
(relief lower than quartz) as subhedral crystals up to 0.25
nm diameter. In places there are minor amounts of other
minerals admixed: quartz, biotite, muscovite, tourmaline,
hydrobiotite and opagques. Biotite forms subhedral ragged
flakes up to 0.1 mm with deep brown pleochroism, in general
mostly partly altered to a yellow-greenish mineral like
chlorite but still with significant birefringence, probably
hydrobiotite. Other alteration products include traces of
sphene and rutile as minute crystals up to 15 gm in size.
Muscovite flakes are euhedral and up to 0.1 mm in diameter;
tourmaline forms slender euhedral needles to 0.1 mm long
with pale yellow-brown colour indicating significant Mg
content (intermediate dravite-schorl). Opaques are
subhedral to anhedral and probably mostly Fe-Ti oxildes,
although some could be sulfides oxidized to limonite.

The matrix is mainly sericite (fine-grained muscovite)
as subhedral matted flakes about 25-50 um in diameter.
There are minor amounts of admixed guartz as subhedral to
anhedral ?detrital grains up to 0.1 mm in diameter, clusters
of minute sphene/rutile to 50 um across, and unusually
common prismatic tourmaline similar to that in the feldspar
aggregates, to 0.1 mm long. Veins consist of coarse
strained anhedral gquartz up to 0.5 mm diameter and lesser
anhedral K-feldspar of similar size, implying the K-spar in
the wallrock could also be due to hydrothermal alteration.
There are minor amounts of fine muscovite, as in the wall
rocks, and limonite that looks to be in situ, i.e. after
sulfides. Transported limonite spreads out into wallrock.

This is a strongly altered rock; original feldspar has
been completely altered to very abundant sericite, biotite
is partly altered to hydrobiotite, and the amount and
composition of tourmaline are suggestive of its being
hydrothermal rather than detrital. Significant quartz
veining and limonite after ?sulfide are associated w1th this
sericitic-tourmaline alteration.
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24680: QUARTZ~?OLIGOCLASE-MUSCOVITE SAND-SIZED WACKE WITH
SIGNTIFICANT, PARTLY OXIDIZED PYRITE AND GALENA

White, strongly bleached sand-sized wacke characterized
by fine specks of ?partly oxidized sulfide and minor
limonite stains on fractures. The rock is not magnetic;
mineralogy in polished thin section is approximately:

Quartz {(detrital?) 55%
Plagioclase (?oligoclase) 25%
Muscovite, sericite 15%
Voids (?after sulfide/limonite) 2%
Pyrite, galena 1%
Ilmenite, rutile 1%
Limonite 1%
Tourmaline tr
Zircon (7?) tr

The framework of the rock consists of detrital gquartz grains
up to 0.5 mm diameter. The grains are mostly anhedral and
angular to subangular, with slight strain shown by undulose
extinction. It is difficult to estimate the gquartz
abundance due to presence of abundant feldspar.

This rock contains significant amounts of feldspar,
mostly plagioclase with an apparently unusually calcic
composition. Most grains are less than 0.3 mm diameter and
subhedral; extinction angles ¥Y~010 range up to 13-15°, and
relief is about the same as or slightly below quartz,
suggesting oligoclase, Anjyg_3g- Some grains are fresh, but
many shlow slight to moderate flecking by fine muscovite
(sericite). It is difficult to know if this is secondary or
detrital feldspar: if secondary, why is it not albitic and
id detrital, why is not more altered by sericite, in a rock
that is indicated to be relatively altered by the bleached
character and sulfide content.

Opaques include fine subhedral crystals of pyrite to
0.1 mm across, aggregates of galena to 0.5 mm, and fine (20
pm) intergrowths of ilmenite and rutile, plus common
limonite. Most sulfides and limonite are associated with
voids where other sulfides or limonite may have been plucked
out during section preparation. Zircon (?) crystals are
euhedral and up to 100 um long; rare tourmaline crystals are
similar in size and euhedral character, with light brown
colour indicating intermediate schorl-dravite composition.
They look detrital, but it is not possible to be sure.

The origins of sulfides in this sample are enigmatic.
It is not common for the sulfides in the Aldridge to be
pyrite rather than pyrrhotite, and galena is only known fron
mineralized areas; this suggests that the sulfides are
assoclated with a hydrothermal system. However, it 1is not
clear that the rock is hydrothermally altered because of the
abundance of plagioclase which is not sericitized and not
albitic. The position of the sulfides, in interstices
between detrital guartz grains, is permissive of a sandstone
hosted type Pb mineralization rather than a Sulivan type
(note that ilmenite is common in such deposits, but in this
sample it may be merely a normal component of the Aldridge).
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24685: MEDIUM SAND-SIZED OUARTZ-?ALBITE-MUSCOVITE-BIOTITE

WACKE CONTAINING SIGNIFICANT TINTERGRANULAR PYRRHOTITE

Fine-grained, dark grey, altered sediment with abundant
non-magnetic sulfide, possibly pyritic. Amount of sulfide
is overestimated by the eye due to its very fine character
and "plating" around silicate grains. Modal mineralogy in
polished thin section is as follows:

Quartz (detrital) 50%
Sericite (muscovite) 20%
Biotite 10%
Plagioclase (7albitic) 10%
Pyrrhotite (oxidized to pyrite/marcasite) 10%
Tourmaline, zircon <1%

This rock is similar to 24680 in its framework of detrital
quartz with interstitial plagioclase and muscovite, but
contains in addition significant intergranular sulfide and
some biotite. Quartz forms angular to subangular corroded-
looking detrital grains up to 0.5 mm across that are set in
a "hash" of finer gquartz, plagioclase, sericite, and
biotite. Plagioclase abunance is difficult to estimate due
to the similarity of its refractive index to quartz, but it
appears to have somewhat negative relief. Extinction angles
range up to Y"010=14° and Z"°001=12°, suggesting Ang. Grains
that are identifiable (twinned) are clear and unaltered,
supporting the albite identification, although there could
have been more fine interstitial feldspar that has been
altered to sericite.

Muscovite forms fine subhedral flakes up to 0.1 mm in
diameter, probably of both detrital and metamorphic origin,
as well as fine ragged flakes that may be due to alteration.
Biotite flakes are generally subhedral and less than 75 um
in diameter, with a pale brown colour suggesting partial
bleaching (alteration to muscovite).

Opaques are found as intergranular films between quartz
grains, concentrated in clots, and as lesser coarse
crystals. Opaques are mainly subhedral grains of pyrrhotite
to 0.5 mm across that are partly oxidized to lamellar
aggregates of secondary pyrite and marcasite. The lamellar
character probably indicates alteration rather than
monoclinic pyrrhotite; the lack of magnetism suggests that
most grains have lost their magnetism (more likely) or were
hexagonal pyrrhotite (less lkely since hexagonal pyrrhotite
is the high-temperature form). No base-metal sulfides were
seen.

Both the greater abundance of sulfide and the texture
and composition of feldspar in this rock suggest it is a
strongly ?Z7albite-muscovite altered wacke. Pyrrhotite is
common in the Aldridge, but concentrations of this order are
enough to be interesting to exploration. Genesis of
sulfides is again enigmatic, since the textures are
suggestive of sulfidization of the rock rather than bedded
sulfides, but hydrothermal and/or metamorphic recrystalliza-
tion could have altered the textures.
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24814: FINE MUSCQVITE-RICH SEDIMENT WITH BIOTITIC LAMINAE
AND RELICT ?CRYSTALS REPLACED BY BIOTITE-QUARTZ AND CHLORITE
Fine-grained, well bedded sediment with light grey
muscovite-rich layers alternating with wispy brown biotitic
laminae. Not appreciably magnetic. Modal mineralogy in

thin section is:

Sericite (muscovite) 65%
Biotite 15%
Quartz (detrital and secondary) 15%
Chlorite 3%
Opague 2%
Sphene, rutile <1%
?K-feldspar <1%
Tourmaline tr
Allanite (7} tr

This rock is similar to 24667 and 73, composed almost
entirely of fine sericite that hosts blastic crystals or
aggregates of biotite, chlorite and quartz-biotite; brown
layers contain more biotite and some quartz.

Sericite in the matrix of the rock forms fine matted
sub- to euhedral flakes about 20-30 pm in diameter, with
minor guantities of similar sized subhedral quartz
intermixed. Rare euhedral flakes of muscovite to 0.3 mm
diameter are also found, commonly at the edges of biotitic
layers. Fine aggregates of sphene and rutile nark the sites
of former Fe-Ti oxides ?destroyed by sericitic alteration.

Biotite forms euhedral blastic crystals tc 0.2 mm
diameter with variable brown to brownish green colour and
distinct zoning from core to rim. Inclusions of guartz and
sericite are common. Cores are generally greenish, with
deep brown rims, suggesting a zonation from Fe-rich cores to
Mg-rich rims; in some crystals the cores consist of a
euehdral crystal of ?limonite with pale reddish brown
colour. There are pleochroic haloes around minute crystals
up to 35 pum long of radioactive minerals such as Zallanite.

Lath-1like to rectangular areas replaced by quartz and
biotite with minor subhedral ?K-feldspar to 0.05 mm and
traces of sericite and opaques, look like relict crystals of
?amphibole up to 1.5 mm long (also seen in 24662 and 78). A
similar mineralogy is seen in the dark layers, which are
composed of ?detrital quartz to 0.35 mm diameter, biotite as
described above, fine sericite, and rare ?K-feldspar and
chlorite grains.

Poikiloblastic chlorite crystals up to 0.4 mm diameter
are found scattered throughout the rock, with random
orientations; blue anomalous birefringence, length-slow
character and distinct green pleochroism indicate an Fe-rich
variety with Fe:Fe+Mg of 0.55-0.6. The usual rare euhedral
crystals of tourmaline are found, up to 70 pm long. Opaques
are mainly ?Fe-Ti oxides as sub- to euhedral crystals less
than 0.1 mm diameter.

As for 24667 and 73, the sericitic nature of this rock
and lack of feldspar suggest alteration, but could -be the
product of metamorphism of a rock of unusual composition.
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24816: FINE, MUSCOVITE~RYCH SEDIMENT WITH BLASTIC BIOTITE
AND CHLORITE, RARE QUARTZ-CARBON RICH LAYERS

Dark, very fine-grained, biotitic sediment with fine
dark specks of biotite; not appreciably magnetic. Cut by
very thin, white fractures but otherwise relatively
homogeneous in texture. Mineralogy in thin section is:

Sericite (muscovite) 55%
Biotite 25%
Quartz (partly secondary) 15%
Chlorite 3%
Opaque (Fe-Ti oxides, carbonaceous matter) 23
Feldspar (?K-feldspar) <1%

This rock is similar to the muscovite-rich portions of
24814: porphyroblastic crystals of biotite and rare chlorite
plus rectangular patches of quartz set in a fine matrix of
sericite.

The matrix consists mainly of fine matted subhedral
flakes of sericite or fine muscovite about 50 pm in
diameter, with rare large euhedral flakes to 0.1 mm across.
There are minor amounts of subhedral 30 um quartz mixed with
the sericite. ‘

Biotite forms subhedral porphyroblastic books up to
0.15 mm diameter that poikilitically enclose fine guartz and
sericite. Colour is an even deep brown, with no zoning like
that seen in 24814. Where in contact with chlorite, there
is little suggestion of the chlorite being secondary.

Chlorite forms similar subhedral porphyroblasts up to
0.25 mm diameter, with distinct green pleochroism, length-
slow and anomalous blue character indicating an Fe~rich
variety.

Rectangular patches of fine-grained quartz, with lesser
biotite, muscovite, and feldspar, apear to be relics of some
former crystal. Their elongate shapes to 0.8 mm long
suggest a ?mafic mineral as precursor. Quartz in the
patches forms fine an- to subhedral grains up to 50 pm in
diameter, in places mixed with minor low-relief ?K-feldspar
of similar or finer size. '

Opaques scattered throuhgout the rock are mostly
tabular euhedral crystals up to 0.1 mm long that could be
ilmenite or other Fe~Ti oxides. One layer in the rock
consists of abundant biotite, quartz and very fine (micron-
sized) opaques that are probably carbonaceous matter.

It is not clear whether this represents a
hydrothermally altered rock ‘or not; as in the preceeding
specimen, it could represent metamorphism of an unusual
original composition (quartz-poor, with more abundant
argillic, or clay, fraction). The lack of sulfide or
altered texture suggests hydrothermal alteration is
unlikely.
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24818: LAMINATED QUARTZ-RICH AND MUSCOVITE-BTOTITE RICH
LAYERS IN A STILT TO FINE SAND-SIZED WACKE

Layered to laminated white to dark grey fine-grained
sediment; dark layers are very slightly magnetic and look to
be somewhat cross-~bedded. In thin section, the mineralogy
is approximately as follows:

Light-coloured Dark-coloured

Quartz {(detrital) 45% Muscovite 45%

Muscovite 35% Biotite 35%

Biotite 15% Quartz 15%

Opaque 5% Sphene, rutile 3%
Opague 2%

The light-coloured layers consist of fine, subhedral sub-
angular quartz grains averaging about 20-25 um in diameter,
intermixed with euhedral flakes of muscovite up to 50 pm
across. Small crystals of poikiloblastic biotite to 0.1 mm
diameter are sprinkled throughout, and there are scattered
tabular crystals of opague to 75 pm long, possibly ilmenite.

Dark-—-coloured layers consist of similar minerals but in
different proportions: guartz is subordinate to the fine
muscovite, but of similar size as in the light-coloured
layers, and biotite crystals are more abundant. Sphene is
also notably abundant in the dark layers, forming small sub-
to euhedral crystals up to 50 gum across, while opagques are
less common than in the light-colourd layers, and generally
more anhedral; they may be magnetite. Thin individual
laminae of biotitic rock to as little as 0.1 mm thick are
found in the lighter-coloured rock, forming ?cross-beds.

Chlorite is absent from this rock, in contrast to the
two preceeding specimens, but it does also contain the
rectangular patches of quartz-biotite or biotite*quartz, up
to 2 mm long, that characterize those specimens. The
biotite-rich ones in particular look very much like relicts
after some mafic mineral such as amphibole. Both varieties
are found parallel to and perpendicular to layering.

It is even more apparent in this specimen that there is
probably a strong control on mineralogy by original
composition, with more clay-rich sedimentary laminae forming
biotite-muscovite rich layers in an otherwise more quartz-
rich, normal Aldridge sediment. Hydrothermal alteration is
not strongly suggested by this specimen.
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24822: MUSCOVITE-BIOTITE RICH SILT OR FINE SAND-STZED WACKE
CUT BY COMMON LIMONITIC FRACTURES

Dark brown to black, fine-grained, even-textured
sediment with suggestion of fine dark biotite. Not
magnetic; cut by thin limonitic fractures. Modal mineralogy
in thin section is approximately:

Sericite {(muscovite) 40%
Biotite 30%
Quartz (detrital) 25%
Opagques {mainly limonite) 2%
Feldspar (?K~feldspar) 2%
Sphene, rutile <1%
Zircon (7?) tr

Layering is not apparent in this specimen; instead, it is
composed of a uniform mix of fine sericite and quartz, as a
matrix hosting abundant porphyroblastic biotite and rare ?7K-
feldspar crystals.

The matrix consists of wispy foliations of subhedral
sericite (fine muscovite) of about 25 pm diameter wrapping
around detrital quartz grains of about 10-30 um diameter.
Biotite crystals within this matrix have pale yellow to deep
brown or blackish pleochroism, are sub- to euhedral, and up
to 0.1 mm in diameter. Some contain minor plates of reddish
hematite and semi-opaque ?rutile as well as opaque
?ilmenite. They show little preferred orientation, and
commonly contain many inclusions of quartz and sericite.

Rare crystals of ?K-feldspar are also up to 0.1 mm in
diameter, and poikilitically enclose fine quartz and micas,
implying metamorphic growth. Chlorite is absent from this
rock. Rare bundles of minute (5-15 pum) semi-opaque crystals
are possibly mixtures of sphene and rutile.

Opaques are not common in this rock except for
transported limonite that is found along fractures and
staining foliation surfaces throughout. Bright red
amorphous limonite is found in the fractures along with a
few crystals of greenish-brown "hydrobiotite" (probe
analyses of similar material show a very Fe-rich phase
intermediate between chlorite and biotite, something like a
chamosite) .

Although this rock contains abundant muscovite and
plagioclase feldspar appears to be absent, it does not
impress me as a particularly altered specimen; the freshness
of the biotite is against it being strongly altered. It
might be distally peripheral to a hydrothermal system, but
compared to rocks like 24678 it is weak.
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24824: FINE SAND-SIZED QUARTZ-MUSCOVITE-BIOTITE-CARBONACEOQUS
MATTER WACKE, ALTERED TO CHLORITE-HYDROBIOTITE

Dark grey to black fine-grained sediment characterized
by fine white specks along ?bedding planes or foliation.
The rock is not magnetic; modal mineralogy in thin section
is approximately:

Quartz (mainly detrital) 40%
Sericite (muscovite) 35%
Biotite 15%
Chlorite, hydrobiotite 3%
Opagque (?carbonacecus matter) 3%
Opaque (?Fe-Ti oxides, limonite) 2%
Epidote (?clinozoisite) 1%
Sphene 1%
Tourmaline <1%

Subhedral books of biotite up to 0.15 mm diameter are
sprinkled through a matrix of fine detrital gquartz and
sericite. There are some irregular lensoid concentrations
of quartz, and a wispy foliation is defined by 0.1 mm thick
layers rich in fine dark ?carbonacecus matter. The rock is
crenulated in places and is cut by thin veinlets of chlorite
or hydrobiotite.

Quartz forms detrital grains locally up to 0.1 mm
diameter but generally less than 50 um. Proportions of
quartz to sericite (fine muscovite) vary from place to
place, but sericite is fairly fine (20-30 um) and
interstitial to the quartz. No feldspar is apparent,
suggesting it has been replaced by sericite.

Biotite is in generally ragged, ratty crystals with
brown to greenish pleochroism due to partial alteration to
chlorite and/or hydrobiotite. Many are also heavily stained
by limonite along cleavages from oxidation. Most opaques
are also limonite, as ragged anhedra up to 0.1 mm long.
Chlorite is generally length-slow, with weak blue anomalous
birefringence indicating moderately high Fe content;
hydrobiotite has character between biotite and chlorite. It
is found both replacing biotite and in veins up to 0.15 mm
thick. Hydrobiotite at Sullivan is very iron-rich (F/M over
0.7), commonly associated with limonite as in this sample,
and appears tec be a very late (7even post-metamorphic)
event.

Laminae rich in ?carbonaceous matter contain abundant
dusty fine specks of up to a few microns in diameter, and
also commonly are enriched in fine sub- to anhedral crystals
of a pale, Fe-poor epidote (?clinozoisite) upto 0.05 mm
across. Subhedral to anhedral clusters of fine sphene
grains of similar size are also associated with these
layers. Rare euhedral prisms of tourmaline are up to 0.1 mm
long and have pale colour of intermediate schorl-dravite.

It is not clear whether a portion of the muscovite in
this specimen is due to hydrothermal alteration; I would
give it lower priority since biotite is not replaced by
muscovite, but instead by hydrobiotite which is possibly not
a Proterozoic alteration.
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24828: FINE SAND-STZED MUSCOVITE-QUARTZ-BIOTITE META-—
ARGILILITE, ALTERED TQO HYDROBIOTITE/CHLORITE AND LIMONITE

Dark grey, fine-grained, even-textured sediment cut by
abundant limonitic fractures, similar to 24824 in appearance
but possibly less carbonaceous and without the fine white
specks of ?sphene and epidote. Not magnetic; mineralogy in
thin section is approximately:

Muscovite 40%
Quartz (detrital) 35%
Biotite 15%
Opaque (Fe-Ti oxides, limonite) 5%
Hydrobiotite, chlorite 3%
Sphene, epidote (7?) 1%
Rutile 1%

Quartz forms highly angular to subangular detrital grains up
tc 0.15 mm long with some overgrowths of secondary silica.
Most grains average around 50 pm and are mixed with or
contain abundant sericite as fine flakes about 50 um in
diameter. Some small knots of coarser quartz are up to 0.3
mm across, and may be metamorphic "sweats"™.

Biotite forms subhedral flakes rarely over 0.1 mm
diameter. They are bright brown in colour and range from
fresh to completely replaced by greenish chlorite or
hydrobiotite, although alteration is in general weaker than
in 24824. Chlorite is length-slow and Fe-rich as in 24824.
Limonite accompanies this alteration of the biotite.

Although similar to 24824, this rock is even richer in
sericite (fine muscovite) and in biotite, with less quartz.
Instead of fine ?carbonaceous matter, its dark colour comes
from abundant fine tabular Fe-Ti oxides such as ?ilmenite up
to 0.05 mm long scattered throughout the rock. Limonite is
abundant, as in 24824, both replacing biotite or associated
with chlorite/hydrobiotite and along fractures and
foliations.

Sphene and or epidote may be present, as aggregates up
to 0.1 mm long of fine subhedral grains to 20 um diameter
that are stained yellow by ?oxidation and difficult to
identify with certainty. There are also fine concentrations
of minute (5-15 um) crystals of Zrutile.

The same comments as for 24824 would also apply to this
sample: it is not clear that the muscovite alteration is
hydrothermal. Even although there does not appear to be any
feldspar, biotite is principally altered to chlorite and
hydrobiotite rather than muscovite. .
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24831: FINE SAND-SIZED MUSCOVITE-BYIOTITE META-ARGILLITE WITH
FINE OQUARTZ AND K-FELDSPAR AUGEN

Dark grey to black,

by fine specks of white mineral and black biotite.

fine-grained sediment characterized
Limonite

along foliations and fractures is weaker than in 24824/28.

The rock is not magnetic;

is roughly as follows:
Muscovite
Biotite
Quartz

K-feldspar (?orthoclase)

Sphene, rutile

Opaque (Fe-Ti oxides)

modal mineralogy in thin section

60%
20%
10%
5%
2%

1%

This specimen consists of sub- to euhedral crystals of
biotite, quartz and feldspar set in a fine matrix of 20-100

pm muscovite.
in that it does not look
subhedral in character).

The guartz is unusual for Aldridge sediments,

detrital (not angular, but more
Also the feldspar is tco euhedral;

both look to be the products of metamorphism, with foliation
in the host micas wrapping around them as if they were

microscopic augen.

Feldspar forms subhedral crystals up to 0.1 mm diameter
with traces of twinning and a small negative 2V of about

?40° suggesting virtually pure orthoclase.
feldspar does not occur with quartz,

Since the
it is almost impossible

to distinguish it from gquartz; abundances given above are

crude estimates only.

Biotite is fresh, subhedral to flattened in the plane
of foliation (implying dynamic metamorphism at this location
after the static burial metamorphism of the Proterczoic).

The crystals are up to O.
greenish-brown to almost
crystals of muscovite to

The rock is rich in
of minute crystals ({5-20
are also small (to 50 um)
ilmenite.
foliation planes.

2 mm in diameter, with very deep

black pleochroism. Rare euhedral

similar size are also found.

small aggregates up to 0.2 mm long

pum) of rutile and ?sphene. There
tabular laths of opaque, possibly

Minor bright red limonite is found along some

This is a very muscovite~rich rock, but once again the
presence of wvery fresh biotite and feldspar (admittedly X-
feldspar rather than plagioclase, which is generally more
susceptible to alteration) argues against this being
strongly hydrothermally altered.
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X-RAY ASSAY LABORATORIES 04-K0V-92 REPORT ----- REF. 13607 PAGE 1

SAMPLE NA20 ¥ MGO ¥ AL203 ¥ SI02 ¥% P20S % K20 % CAO ¥ 1102 ¥ CR203 % MNO ¥ FE203 ¥
VR R R VR WR WR R WR YR R R
24661 2.63 5.19 14.2 51.4 11 54 9.34 1.18 <.01 20 13.0
24674 1.89 5.33 13.5 49.3 12 30 10.5 1.38 <.01 21 14.7
24676 2.44 4.95 12.4 49.7 15 40 8.59 1.76 <.01 24 16.9
24677 1.35 7.70 13.0 50.2 08 60 11.5 .846 .04 19 11.3
24820 2.44 2.68 11.0 52.2 25 .82 6.86 .36 .01 28 19.3
24821 2.47 6.45 13.5 52.0 11 .62 9.24 1.13 <.01 21 13.2
24827 1.40 7.10 13.7 52.1 11 .55 4.09 1.27 .04 23 15.2
24686 1.44 7.98 13.6 51.5 08 .43 11.0 833 .04 19 11.2
24712 1.37 5.98 13.2 51.3 11 .41 8.96 1.28 .01 28 13.9
SAHPLE LoI ¥ SOM %,
WR WR
24661 1.25 99.0
24674 1.30 98.5
24676 1.50 93.0
24677 1.85 98.7
24820 .50 98.7
24821 1.60 100.5
24827 3.65 99.4
24686 1.40 99.7
24712 2.55 99.3



X-kAY‘ ASSAY LABORATORIES 05-HOV-92 REPORT ----- REF. 13607 PAGE 1

SAMPLE RB PPH SR PPH Y PPH ZR PPH NB PPH
XRF XRF XRF XRF IRF

24661 23 171 10 110 . 10
"4674 9 1589 7 91 8
1676 19 189 17 112 3

24677 25 118 <2 72 8
24820 34 96 40 177 14
24821 30 190 4 88 10
24827 30 74 <2 71 8
24686 17 125 3 12 8
24712 20 174 14 93 9




X-RAY ASSAY LABORATORIES 11-HOV-92 REPORT ----- REF. 13606 PAGE 1

SAMPLE AU PPB HA PPM CA ¥, SC PPH  CR PPHM FE ¥ Co PPH KI PPM ZN PPM AS PPM SE PPN
wi HA o4 HA Ha HA HA A LF} NA N
24756 <2 19000 1.7 21.3 200. 4.18 13.0 <50 100 1 <1
24767 <2 10000 7.0 39.5 520. 7.28 36.0 90 170 3 <1
24760 <« 13000 5.5 30.5 150. 7.21 32.0 80 160 2 <1
24761 <« 19000 2.8 22.0 230. 5.05 22.0 <50 120 1 <3
24789 <2 10000 6.6 41.4 190. 7.40 44.0 80 180 5 <t
SAMPLE BR PPH RB PPM SR PPM MO PPH  AG PPM  SB PPM  CS PPM BA PPM LA PPM CE PPM ND PPM
L3 Hi K Hi HA Hi L1 A NA LIY Ki
24756 4.3 80 <100 6 <2 8 3.5 550 14.0 29 14
24757 4.1 30 <100 5 <2 1.9 1.5 100 6.9 15 7
24760 5.4 60 <100 6 <2 9 2.0 410 22.4 45 20
24761 4.0 150 <100 10 <2 5 7.0 630 34.6 69 30
24789 2.2 50 <100 3 <2 1.5 2.6 140 8.6 19 10
SAMPLE SH PPHM EU PPM TB PPM  YB PPH LU PPM HF PPH T4 PPM ¥V PPM IR PPB TH PPH U PPM
Wi NA NA HA HA HA L1} A K4 A HA
24756 2.92 .61 5 2.78 .45 6.2 .8 2 <5 9.8 2.7
24757 1.64 .70 2 1.32 .23 1.6 <.S 5 <5 1.6 4
24760 4.03 97 5 2.83 .45 4.4 .6 4 <5 7.9 2.1
24761 6.20 1.22 8 3.44 .51 6.0 1.3 <1 <5 10.0 2.7
24789 2.11 .65 3 1.75 .28 2.2 .6 <1 <5 2.2 7




*
X-8AY ASSAY LABORATORIES 05-NOV-92 REPORT ----- REF. 13606 PAGE 1

SAHPLE RB PPM SR PPM Y PPM ZR PPM  NB PPM

XRF XRF IRF XRF IRF
24756 65 205 9 219 14
24757 28 129 <2 55 5
24760 49 145 10 136 9
24761 117 169 25 201 11
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"" X-RAY ASSAY LABORATORIES 04-NQV-92 REPORT ----- REF. 13606 PAGE 1
SAMPLE NAZ0 % MGO ¥  &L203 ¥ SI02 %  P205 ¥ K20 % cAO Y TIOZ % CRZ03 % MNO ¥  FE2D3 4
WR wR VR vR wR VR R R R R W
24756 2.78 2.18 13.5 €6.0 .10 2.38 2.84 837 02 .10 6.34
4757 1.31 8.17 13.6 50.5 .06 49 11.2 602 o7 .20 10.9
24760 1.72 4.68 14.3 55.6 07 1.29 8.29 676 02 .22 10.6
24761 2.70 2.10 13.4 65.0 .09 2.52 3.22 798 03 11 7.67
24789 1.39 6.86 i4.0 §2.7 .07 77 10.9 759 02 19 11.5
SAMPLE Lol ¥ SUM ¥,
R 9R
24756 1.38 98.4
24757 2.20 99.3
24760 1.60 991
24761 1.10 98.7
24789 1.40 100.6




.
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X-RAY ASSAY LABORATORIES 04-N0V-92 REPORT

SAMPLE WA20 % MGD % AL203 % SIo2 % P20S % K20 %  CAD % TI0O2 % CR203 % HMHO %
WR WR %R WR R WR WR ¥R R WR
24690 4.28 5.90 12.7 19.1. .24 .23 6.07 2.52 <.01 22
4843 1.85 5.16 12.0 48.5 .28 1.52 6.94 2.87 <.01 24
SAMPLE LOI %  SUM % !
WR wR
24690 2.30 98.4
24843 2.15 98.5

REF. 13605 PAGE 1




APPENDIX IV

CERTIFICATES OF ANALYSIS




SAMPLE# Mn v B Al Na

ppn % ppm % % ppb
24750-X 3 16 33 151 2 220 .81 3 .51 .06 330
24751-X 2 9 18 47 2 234 .98 2 .60 .06 1 5
24752-X 115 10 42 4 151 1.27 2 .71 .04 15
24753-X 3013 16 41 6 306 1.48 2 1.02 .04 110
24754-X 3 3 2 28 8 248 3.09 22.33 .01 110
24755-X 13 2 24°1 5 152 2.26 - 2 1.80 .01 .17 410 1 10
24756-X 2 11 14112 5.1 8 10 672 4.26 16 22,33 .06 1.44 1 115
24758-X 132 5 T 7 305 2.81 :°2 21.42 .03 St 15
24759-X 121 12 S 10 518 3.45 =3 21.65 .02 .83 1 1 5
24761 -X 2 30 7 A 17 669 4.88 2 2.34 .06 1.50 ©1° 110
" 24762-X 110 9 36 .1 14 5 3471.85 2 5 N 11 2 2 12 .14 12 18 .43 37 2 .94 .05 110
24763-X 66 27101 63 .1 8 3 5653.16 6 5 ND 13 2 2 23.30 26 311,02 75 2 1.69 .05 110
RE 24768-X 2 20 13 29 .1 11 3 2661.78 <5 5 ND 11 2 2 13.15 14 20 .34 47 % 2 .83 .07 110
24764-X 319 14 56 .1 11 5 3852.53 .20 5 ND 10 2 2 22 .08 20 47 .53 79 2 1.28 .05 110
24765-X 2 7 5 69 ..1 22 & 417 2.65 2 5 N 17 2 2 11 .18 31 17 .50 71 21.25 .03 110
24766-X 1 20 18 52 .4 7 5 307 5 N 10 2 2 1. 18 .17 38 2 .66 .04 110
24767-X 1 8 5 66 .1 21 7 393 5 N 23 2 2 4. 25 .52 108 2 1.48 .03 15
24768-X 2 18 13 S1 3249 5 N0 1 2 2 13, 20 .34 46 2 .81 .06 15
24769-X 135 6 110 7 297 5 ND 22 2 2 12. 14 .45 88 21.29 .02 15
24770-X 2 21 16 10 6 335 5 ND 16 2 2 17. 32 .50 115 21.39 .03 15
24771-X 1 8 7 12 10 390 5 ND 25 2 2 15. 16 .54 119 2 1.56 .01 1. 15
4772-X 1 37 15 9 4 208 5 N 1 2 2 1. - 14 .24 55 2 .90 .03 15
24773-X 2 9 17 16 5 354 5 N 12 2 2 1. 37 .33 61 2 .96 .03 . 415
24774-X 2 6 16 52 1% 5 309 5 N 12 2 2 1. 18 .28 57 2 .89 .05 .42 10 1S
24775-% 1110 120 172 15 1172 5 N0 U 2 2 14, 16 .14 34 2 .72 .06 .09 1 3 S5
24776-X 118 7 52 8 274 5 ND 26 2 2 19, 25 .54 125 2 1.63 .021.13 21 2 5
24777-X 113 13 41 5 195 5 ND 15 2 2 N 16 .29 72 i 2 .92 .06 .55 21 1 5
24778-X 191 12 62 2 364 5 ND 10 2 2 22 25 .36 52 i 2 .97 .09 .50 1 1S
26779-X 2 17 9 33 i1 4 115 S N 12 2 2 9. 36 .14 82 1 2 .78 .04 .39 1 1S
24780-X 112 10 40 . 5 48 5 ND 12 2 2 7 12 .12 63 2 .72 .06 .27 10315
24781-X 147 9 37 8 286 5 NO 17 2 2 16, 20 41121915 21,21 .04 T3 U1 35
24782-X 2 8 2 42 5 276 5 ND 16 2 2 12. 29 .35 126 A4 2 1.16 .04 .74 1 25
24783-X 2 11 7 18 1113 5 ND 10 2 2 1. 22 .08 42 305 2 .45 .06 .11 1 2 S
24784-X 1 19 25172 8 358 5 N 23 2 2 15. 16 .38 115 ;7. 2 1.52 .01 1.06 ;%1 2 5
24785-X 2 11 70 184 4 211 5 N 9 2 2 12. 39 .12 51 4080 2 .8 .05 .18 i1 1 S
24786-X 116 11 32 .1 12 3 195 5 N 12 6 2 2 9. 15 .17 82,08 2 .88 .04 .34 it 15
24787-X 110 8 331 8 4 21 5 N 12 6 L2 2 7. 9 .27 56 5100 3 .83 .04 .36 i1 1 5
STANDARD C\AU-R | 19 61 38 130 7.2. 72 31 1068 21 7 41 5317.0 14 19 58 . 60 .95 184 .08 34 1.88 .06 .14 10 480 1600

1CP - .500 GRAM SAMPLE 1S DIGESTED WITH 3ML 3-1-2 HCL-HNO3-H20 AT 95 DEG. C FOR ONE HOUR AND IS DILUTED TO 10 ML WITH WATER.
THIS LEACH 1S PARTIAL FOR MN FE SR CA P LA CR MG BA T!I B W AND LIMITED FOR NA K AND AL. AU DETECTION LIMIT BY ICP 1S 3 PPM.
ASSAY RECOMMENDED FOR ROCK AND CORE SAMPLES IF CU PB ZN AS > 1%, AG > 30 PPM & AU > 1000 PPB

- SAMPLE TYPE: P1 TO P2 ROCK P3 SOIL P& SILT AU* ANALYSIS BY ACID LEACH/AA FROM 10 4M SAMPLE.

HG ANALYSIS BY FLAMELESS AA. Samples beginning 'RE’ are duplicate samples. C K\

DATE RECEIVED: SEP 28 1992 DATE REPORT MAILED: @Oé //ez/ SIGNED BY 7. 0~00. 7.D.TOYE, C.LEONG, J.WANG; CERTIFIED B.C. ASSAYERS
/




Granges Inc. PROJECT KYDD 92-1 FILE # 92-~3371 Page 2
AGNE ANALYTICAL ACHE ANALYTICAL

SAMPLE# Mo Cu Pb Co Mn Th £ B Al

ppm ppm ppm ppm  ppm ppm ppm %
24788-X 4 52 58 9 456 3 10 2 1.66
24790-X 115 14 7 361 2. 13 3 1.34
24791-X 1 16 6 4 258 1. 11 2 .80
24792-X 1 17 9 5 2853 16 31.39 .
24793-X 1 17 16 4 256 2 10 . 3119 .
24801-X 116 7 7 463 3. 17 79 41 .'64 31.48 .02 .21 ] 5
24802-X 1 49 8 10 543 4. 18 .91 56 .06 2 1.8 .01 .30 - 110
RE 24806-X 1 3% 19 7299 2. 12 .19 38 .05: 2 .85 .02 .22 1 5
24803-X 306 4 4 159 1 01 3,01 4 .05.01 .01E1 1 10
24804-X 1 28 33 12 244 1. 11 12 22 .04 2 .58 .03 .07 . 1 5
24805-X 1 22 8 7 3823 16 63 48 .09 3 1.41 .02 .32 1 1 5
' 24806-X 1034 21 70299 2. 12 .19 38 .05 2 .84 .02 .22 i 1 10
24807-X 116 139 5 318 1. 10 .32 28 .05 2 .82 .03 .13 1 1 5
24808-X 2 32 20 2 209 2 14 35 57 .01 3 .93 .02 .19 A0 1 5
24809-X 1 26 12 3 2022 13 37 54 .01 3 .97 .01 .19 b 1 5
24810-X 1 19 22 6 310 2. 16 4171 0100 2 1,08 .03 .41 U1 5
24811-X 116 13 2 270 2, 1 .37 S4 .100 2 .87 .03 .18 .1, 3 20
STANDARD C\AU-R | 18 58 39 129 32 1118 3. 40 .94 183 .08 34 1.88 .06 .14 11480 1500

Sample type: ROCK. Samples beginning 'RE’ are duplicate samples.
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ACME ANALYTICAL

N

Granges Inc. PROJECT KYDD 92-1 FILE # 92-3371

ACNE ANALYTICAL

SAMPLE# Mo Cu Pb Mn Th b Bi cr Al Na Ut Hg

ppm ppm ppm ppm ppm pPM_ppm ppm ppm LR prdb  ppb
92M-800E 1 18 23 661 7 2 2 20 . 3.52 .02 2 50
92M-850E 123 31 367 8 2 2 22 . 2.59 .01 130
92M-900E 127 2% 371 11 2 2 2 . 3.11 .01 115
92s-325€ 1 26 18 436 7 2 2 27 . 3.20 .02 . 2 35
925-350E 1 28 15 249 8 2 2 16 . 3.27 .02 2 30
925-375€ 135 21 535 9 2 2 28 . 3.81 .02 125
RE 927-550€ 122 1 72 .20 15 9 356 4 2 2 16 . 1.50 .01 1 5
925-400E 1 23 17262 .3 52 16 516 8 2 2 26 . 3.15 .02 . 125
925-425E 1 21 13107 .1 23 9 197 3 2 2 15 . 1.87 .01 3 5
92S-450E 1 35 15 114 .3 26 12 352 7 2 2 25 . 2.87 .02 21315
927-550E 120 12 69 .2- 1% 8 32 4 2 2 15 . 21.46 .01 .23 =1 2 5
£ 92T-575€ 115 9 73 .1 13 8 360 5 2 2 1% . 21.28 .01 .18 -1 2 5
927-600E 1 47 25181 .4 33 18 639 8 2 2 29 . J18 2 4.13 .02 .30 1 1 35
92T-625€ 18 9 49 .1 10 4 126 2 2 2 12 .28 71 .09 2 1.11 .01 .17 E40 1 15
927-650E 139 21 26b .4 35 19 941 8 3 2 33 .42 348 .18 2 4.51 .02 .32 10 1 35
921-675E 119 15 76 .22 17 9 398 4 2 2 20 .38 89 .10, 2 1.68 .01 .24 i1 2 20
STANDARD C\AU-S | 17 62 39 130 7.5 72 31 1059 7 39 5 19 61 .93 184 .09 34 1.88 .07 .14 11, 52 1500

Sample type: SOIL.

samples beginning 'RE’ are duplicate samples.
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Granges Inc. PROJECT KYDD 92-1 FILE # 92-3371 Page 4

ACHME ANALYTICAL ACHE ANALYTICAL

SAMPLE# Mo Cu Pb 2Zn i Ni Co Mn Fe U Au Th Ssr sb Bi V Ca Mg Ba
PPM ppMm pPM Ppm PRl PpM PPM ppm % PR ppm ppm ppm ppm ppfi: ppm ppm ppm - X % ppm

20 11 617 2.22 5 ND 4 58 2 2 19 .64 .43 104
i 20 11 584 2,13 7 ND 4 56 i 2 2 18 .62 L037%: .41 100

KYDD SILT 1 1 31 25 70
RE KYDD SILT 1 1 30 26 66

Sample type: SILT. Samples beginning ‘RE’ are duplicate samples.




SAMPLE# Mo Cu
ppm_ppm ppm A [
24662-X 1 8 16 6 426 2.60
24663-X 1 13 15 6 398 2.61
26664-X 1 24 2 4 367 3.39
24665-X 6 20 30 4 397 2.60
24666-X 1 13 44 4 483 3,09
24667-X 127 15 4 312 3.67 P2 10
24668-X 125 27 11395 4,10 13 5
24669-X 133 43 5 275 2.82 ND 16 24 211 S
24670-X 113 1 4 289 2.87 ND 15 8 2120 10
26671-X 1 33 23 6 392 4.19 17 14 10
24672-X 136 16 9 379 3.82 6 8 2 315
24673-X 116 15 7 369 4.05 5 N0 27 7 2 310
24675-X 126 1 9 265 2.49 5 N 21 8 2 2 S
24678-X 2 32 10 1 101 2.01 5 ND 24 15 3 4 5
246679-X 125 17 4 303 2.32 5 ND 15 18 2 15
24680-X 1 20 23 35 5 307 5 NbO 13 6 2 .50 .06 5
24681-X 119 8 17 5 174 S ND 17 4 3 .65 .04 5
26682-X 127 12, 54 11 286 5 N 16 7 3 .98 .04 5
24683-X 126 17 52 8 308 5 N0 19 1 3 1.15 .04 5
26684-X 2 27 7 16 10 145 5 N 14 4 3 .70 .03 5
24685-X 139 14 15 13143 5 N 19 7 3 .64 .05 5
24814-X 1 72 33 88 5 302 5 ND 26 4 2 1.91 .02 5
. 24815-X 1 25 33 109 5 403 5 ND 31 17 2 2.31 .02 5
24816-X 124 22 58 5 362 5 ND 25 8 2 2.03 .03 5
24817-X 1 30 15 55 4 310 5 ND 30 8 2 2.05 .02 5
24818-X 16 10 57 8 367 2 1.83 .04 4 5
26819-X 1 6 11 50 10 265 2 1.97 .05 35
RE 24816-X 1 22 19 58" 5 357 2 2.01 .03 2 5
24822-X 119 17 45 3 380 31.80 .03 2 5
26823-X 123 28 91 8 655 2 2,85 .04 35
24824 -X 123 16 1192 31.18 .02 .76 i1 2 5
24825-X 2 28 25 2 257 31.31 .02 .70 | 35
24826-X 15 6 6 205 20" .48 90 4 1,11 .03 .48 2 5
24828-X 13415 2 248 13 .45 118 2 1.21 .05 1.05 105
24829-X 118 17 1265 13 .50 92 31,26 .03 904 2 5
24830-X 5 5 3 : 140 50 .01 M 3 .06 .01 .02:1 3 5
24831-X 113 1 47 6 351 14 .49 149 520i 4 1,57 .01 1,25 ©' i 2 5
STANDARD C/AU-R | 21 61 41 135 7.3 32 1099 62 .91 185 309 35 1.88 .08 .17 10 480 1500

Icp -

THIS LEACH IS PARTIAL FOR MN FE SR CA P LA CR MG BA T! B W AND LIMITED FOR NA K AND AL.

.500 GRAM SAMPLE 1S DIGESTED WITH 3ML 3-1-2 HCL-HNO3-H20 AT 95 DEG. C FOR ONE HOUR AND IS DILUTED TO 10 ML WITH WATER.

AU DETECTION LIMIT BY ICP IS 3 PPN,

ASSAY RECOMMENDED FOR ROCK AND CORE SAMPLES IF CU PB ZN AS > 1%, AG > 30 PPM & AU > 1000 PPB
- SAMPLE TYPE:

P1 ROCK P2 SOIL
Samples beginning 'RE’ are duplicate samples,

DATE P<CEIVED:

oCcT 2 1992

DATE REPORT MAILED:

AU* ANALYSIS BY ACID LEACH/AA FROM 10 GM SAMPLE. Kf‘:\kNALYSIS BY FLAMELESS AA.

Y?T‘q.D.TOYE, C.LEONG, J.WANG; CERTIFIED B.~ ASSAYERS

(ij>¢4f'é;/g-— SIGNED BY(??Z.;.

\




Granges Inc. PROJECT KYDD 92-5 FILE # 92-3481 Page 2
ACME ANALYTICAL ACHE ANALYTICAL

SAMPLE# Mo Cu Pb 2n : Mn Th Bi V AL Na K WAU*  Hg
PPM ppm ppm ppm ppm pm ppm ppm % % % ppm:ppb ppb

30 1000E 1 11 27 145 327 7 2 21 3.12 .05 .10 1 2 35
30 1050€ 119 23 101 214 9 2 26 2.79 .03 .18 1 1 15
30 1150€ 127 45 106 564 4 2 19, 2.18 .03 .24 1 2 30
92E 300E 118 29 125 375 7 2 18 . 2.05 .02.22 1 1 20
92€ 325€ 117 39 105 259 5 2 21 2.11 .01 .20 1 2 20
92€ 350€ 118 28 80 i1 442 4 2 16 . 1,29 .02.30 1 & 5
92€ 375€ 1 7 22106 .3 15 7 501 5 2 19 . 1,86 .03 .11 1 1 20
92E 4OOE 1 31100 221 .6 30 17 1562 6 2 23 . 2.84 .06 .31 1 1 35
RE 92E 300€E 1 16 30 124 .3 24 13 387 8 2 19 . 2.01 .02 .24 =1 1 20
92E 425E 1 16 32 95 .1 16 12 338 5 2 17 . 1,41 ,02.23 =1 1 10
92E 450E 1 13 49150 .1 18 10 444 4 2 22. 32,66 .03 .15 1 1 30

. 92E 47SE 1 34 80 193 143 36 28 727 13 2 29 . 42.87 .03 .35 "1 2 25
92E S00E 127 S5 173 52 35 15 27 11 2 28 . . 12 32.95.02.28 1. 3 20
92E 950E 1 46 57 203 .8 49 36 707 16 2 2 . 22 .48 151 11, 4 2.55 .02 .44 .1 1 20
STANDARD C/AU-S | 19 60 37 134 7.3 75 31 1069 40 20 59 . 60 .93 185 .09 34 1.88 .08 .15 “10. 54 1600

Sample type: SOIL. Samples beginning 'RE’ are duplicate samples.
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APPENDIX V

FACTOR ANALYSIS



EXPLANATION of the ACCOMPANYING TABLES

Summary: the Factor Score Estimate classifies samples in terms of
the Sullivan trace element halo. Those marked with an asterisk
are possible members of a Sillivan-type halo.

Previous work on SEDEX deposits shows them to be surrcunded by a
trace element halo extending radially several kilometres in the
plane of the bedding. The elements comprising the halo, and
their respective weightings have been sought by subjecting large
sets of rock samples from the vicinity of SEDEX deposits to the
statistical technique known as Factor Analysis in R-Mode.

R-Mode Factor Analysis is described by J.C. Davies (‘'Statistics
and Data Analyvsis in Geology', 2nd. ed., John Wiley & Sons, Inc.,
New York, NY, 1986, 646p.). Given, say, 20 or 30 variables, R-
Mode identifies groups that vary together throughout the samples.
It is often justifiable to interpret such blocks of common vari-
ation as independent responses to different geologic processes.

Each group of variables is a FACTOR, and it consists of a set of
coefficients recording the strength of the relationship between
each variable and the conceptual geologic process. One attempts
to interpret the Factor by considering the variables of which it
consists.

One may score each sample in terms of any desired Factor to yield
a Factor Score. As a further application, one may derive a Score
for ANY sample, such as an exploration sample, and judge the ex-
tent to which it displays the effects of the interpreted geologic
process. This requires, however, that the sample to be tested be
analysed for all the oxides and trace elements employed in the
original research -~ at a significant cost. One can produce a
Factor Score Estimate that correlates very strongly with the full
Factor Score much more cheaply from just those variables with
significant weightings in the relevant Factor.

For SEDEX deposits, the identification of the process responsible
for mineralization is fairly easy: it consists of those elements
that are also concentrated in the ore deposit, and the highest
Scores cluster around the deposit in the form of a halo. In the
Aldridge and Prichard Formations, host to the Sullivan deposit,
previous work has shown that Pb, Zn and Hg alone yield a suffic-
ient Factor Score Estimate of the process interpreted as respon-
sible for mineralization.

Factor Score Estimates are standardized to a mean of zero and a
standard deviation of 1, and they have an approximately normal
distribution in most cases: so most lie between plus and minus 3.
The Sullivan-Aldridge test-bed study led to the conclusion that
Factor Score Estimates above zero in exploration sampling can be
considered as POSSIBLE members of a Sullivan-sized halo, while
values above +0.5 indicate PROBABLE membership.




The Factor Score Estimate used here provides a valid rating to
the extent that the tested samples are similar and are treated in
a similar manner to those upon which the original Factor Analysis
was performed. Principally, they should be shales of the Ald-

ridge or Prichard Formations. A comparison of summary statistics
with those from some previous regional surveys shows the type of
variation encountered from place to place. Anomalous responses
have been removed - so “"background” values are being compared.
Mean Standard Deviation

Pb ppm Zn ppm Hg ppb Pb ppm Zn ppm Hg ppb N
Survey A 10.66 55.86 5.74 20.46 27.25 4.12 1785
Survey B 11.42 67.22 5.06 31.61 26.66 0.92 1796
Survey C 16.83 48.92 43.32 20.65 40.72 16.62 1826
Row 32 70.00 54 .58 9.19 127.70 28.53 4.85 31
Kydd 92 18.10 53.26 7.01 ~19.36 28.85 3.563 83
Row+Kydd 32.21 53.62 7.60 71.69 28.64 4.03 114

The Hg difference in Survey C is a difference in laboratories.
The small sample size in the Kydd and Row data may partly explain
differences from the previous, larger surveys. Nevertheless, the
Row Pb appears unusually high.

In the accompanying tables, the Factor Score Estimates are listed
after the sample ID. Those above 0.0 are marked by a single
asterisk; those above +0.5 are indicated with a double asterisk.
The Pb, Zn and Hg values come next, and then the transformed
values employed in the scoring. The raw data are transformed in
an attempt to satisfy some of the assumptions of the statistical
procedure. For Pb and Hg, the transform is loglQO, for Zn it is
log100.

Spurious positive responses are produced in most surveys. In
attempting to distinguish between a spurious response and a mem-
ber of a genuine halo the following principles are helpful:-

1. It is generally impossible to reproduce a spurious response
by check sampling within a metre or two of the original.

2. In the field, genuine responses cluster along a horizon in
the form of a bedded geologic feature. This tendency may
be more significant in identifying a response than the mere
strength of the wvalues.

The most satisfactory lithochemical response is one that
coincides with one obtained by some other means - such as
geophysics, or a good geologic model.

L

In the accompanying tables, most of the responses come from what
appear (from the Sample ID) to be soil or silt samples - for
which I have no absolute rating criterion. If they are rock sam-
ples, both Kydd and Row grids contain moderate, yet significant
lithochemical anomalies in terms of the Sullivan halo.




3.

If these samples are excepted, Kydd 92-1 contains 3 possible tar-
get samples and Row 92-1 contains 4. In the Row file, dependence
on high Pb values in Samples 24796-X, 24798-X and 24842-X may
cause one to suspect minor vein mineralization of the Delaware
type. Otherwise, all 7 responses are of the tenor one might ex-
pect within the Sullivan halo 5km or more from the deposit. In a
smaller deposit, of course, they would be closer to the source of

mineralization.

In spite of this somewhat disheartening assessment, I think the
Kydd results are worth following up if they come from east of the
Spyder Fault - and especially if 2 or more represent the same
stratigraphic package. They could be the first clue to mineral-
ization in that region. I would recommend a small program of
close-spaced sampling to try to establish an ancomalous horizon.

FRE
08.11.92




PROJECT KYDD 92-1: File 92-3371

D~ DD LR

RE

RE

Sample ID Factor Score Fb in Hg Transformed
Estimate ppm ppm ppb Pb Zn He

24750-X 0.265% 33 151 30 1.5185 0.3383 1.4771
24751-X -0.781 18 47 ) 1.2583 0.2233 0.6990
24752-X -0.953 10 42 5 1.0000 0.2104 0.6990
24753-X -0.648 16 41 10 1.2041 0.2076 1.0000
24755-X -1.327 2 24 10 0.3010 0.1399 1.0000
24756-X -0.220 14 112 15 1.1461 0.3116 1.1761
24758-X -0.697 5 52 156 0.6990 0.2345 1.1761
24759-X -0.747 12 67 5 1.0792 0.2615 0.69430
24761-X ~-0.546 7 95 10 0.8451 0.2962 1.0000
24762-X -0.826 9 36 10 0.9542 0.1921 1.0000
24763~-X -0.087 101 63 10 2.0043 0.2551 1.0000
24764-X -0.565 14 56 10 1.1461 0.2426 1.0000
24766-X -0.535 18 52 10 1.2553 0.2345 1.0000
24767-X -0.946 5 66 5 0.6990 0.2600 0.6990
24768-X -1.055 13 28 5 1.1139 0.1605 0.6990
24768-X -0.831 13 29 10 1.1139 0.1651 1.000Q0
24768-X -1.114 6 37 5 0.7782 0.1954 0.6990
24770-X -0.867 16 40 5 1.2041 0.2047 0.6990
24771-X -0.862 -7 68 5 0.8451 0.2630 0.6990
24772-X -0.901 15 38 5 1.1761 0.1986 0.6890
24773-X -0.801 17 46 5 1.2304 (0.2208 0.6990
24774-X -0.771 16 52 5 1.2041 0.2345 0.6990
24775-X 0.046% 126 172 5 2.0792 0.3494 0.699¢0
24776-X -0.954 7 52 5 0.8451 (0.2345 0.69390
24777-X -0.904 13 41 5 1.1139 0.2076 (0.6989C
24778-X -0.774 12 62 5 1.0792 0.2534 0.6990
24779-X -1.069 g 33 5 0.9542 0.1814 0.6990
24780-X -0.639 10 40 15 1.0000 0.2047 1.1761
24781-X -1.024 g 37 5 0.9542 0.1954 0.6990
24782-X -1.309 2 42 5 0.3010 0.2104 0.6990C
24783-X -1.391 7 18 5 0.8451 0.0987 0.6990
24784-X -0.302 25 172 5 1.3979 0.3494 (0.6990
24785-X -0.056 70 184 5 1.8451 0.3550 0.6990
24786-X -1.037 11 32 5 1.0414 0.1776 0.699¢C
24787-X -1.085 8 33 5 0.9031 0.1814 0.6980
24788-X 0.061% 58 76 20 1.7634 0.2743 1.3010
24790-X -0.553 14 58 10 1.1461 0.2464 1.0000
24791-X ~0.894 6 38 10 0.7782 0.1986 1.0000
24792-X -0.749 g 44 10 0.9542 0.2158 1.0000
24793-X -0.677 16 38 10 1.2041 0.1986 1.0000
24801-X -0.877 T 65 5 0.8451 0.2584 0.6990
24802-X -0.649 8 63 10 0.9031 0.2551 1.000G0
24803-X -1.860 4 7 10 0.6021 -0.0731 1.0000
24804-X -0.737 33 37 5 1.5185 (0.1954 0.6990
24805-X -0.853 8 64 5 0.9031 0.2568 0.6990
24806-X -0.495 21 53 10 1.3222 0.2366 1.0000
24806-X -0.726 i8 53 5 1.2788 0.2366 0.6990
24807-X -0.418 139 37 5 2.1430 0.1954 0.6990
24808-X -0.750 20 48 5 1.3010 0.2256 0.6990
24809-X -0.856 12 49 5 1.0782 0.2279 0.6980
24810-X -0.778 22 42 5 1.3424 0.2104 0.6990
24811-X -1.303 13 30 p 1.1139 0.1694 0.3010




"ROJECT KYDD 92-1: File 92-3371 continued

Sample 1D Factor Score Pb Zn Hg Transformed
Estimate ppm ppm ppb Pb Zn Hg
53 92M~-800E 0.419% 23 203 50 1.3617 0.3631 1.6980
54 92M-850E 0.287x 31 172 30 1.4914 0.3494 1.4771
55 92M-900F 0.053x%x 29 166 15 1.4624 0.3464 1.1761
56 925-325E 0.299x% 18 238 35 1.2553 0.3760 1.5441
57 925-350E 0.025x% 15 120 30 1.1761 0.3179 1.4771
58 925-375E 0.275% 21 283 25 1.3222 0.3895 1.3979
59 925-400Fk 0.209x% 17 262 25 1.2304 0.3835 1.3979
60 925-425EK -0.582 13 107 5 1.1139 0.3074 0.6880
61 925-450K -0.200 15 114 15 1.1761 0.3132 1.1761
62 92T-55CQKE -0.738 12 69 5 1.0792 0.2645 0.6890
63 RE 92T-550E -0.690 14 72 5 1.1461 0.2689 0.6990
64 92T-575E -0.783 9 73 5 0.9542 0.2703 0.6990
65 92T~-600K 0.300x%x 25 181 35 1.3979 0.3537 1.5441
66 92T-625K ~0.588 9 49 15 0.9542 0.2279 1.1761
67 92T-650E 0.339x% 21 244 35 1.3222 0.3779 1.5441
68 92T-675E -0.238 15 76 20 1.1761 0.2743 1.3010
69 KYDD SILT 1 0.247x% 25 70 75 1.3979 0.2660 1.8751
70 RE KYDD SILT 1 0.291x 26 66 90 1.4150 0.2600 1.9542




PROJECT KYDD 92-5: File 32-3481

Sample 1ID Factor Score Pb Zn Hg Transformed
Estimate ppm ppm ppb Pb Zn Heg

71 24662-X -0.170 i6 73 25 1.2041 0.2703 1.3979
72 24663-X -0.520 15 61 10 1.1761 0.2517 1.0000
73 24664-X -0.479 24 51 10 1.3802 0.2324 1.0000
74 24665-X -0.321 30 70 10 1.4771 0.2660 1.0000
75 24666-X -0.163 44 88 10 1.6435 0.2388 1.0000
76 24667-X -0.532 15 59 10 1.1761 0.2482 1.0000
77 24668-X ~(0.498 27 83 5 1.4314 0.2831 0.6990
78 24669-X -(0.446 43 71 5 1.6335 0.2675 0.699¢
79 24670-X -0.571 14 55 10 1.1461 0.2406 1.0000
80 24671-X -0.366 23 73 10 1.3617 0.2703 1.0000
81 24672-X -0.311 16 76 15 1.2041 0.2743 1.1761
82 24673-X -0.443 15 77 10 1.1761L 0.2757 1.0000
83 24675-X -0.762 11 68 5 1.0414 0.2630 0.6890
84 24678-X -1.404 10 15 5 1.0000 0.0704 0.6990
85 24679-X -0.810 17 45 5 1.2304 0.2183 0.6990
86 24680-X -0.838 23 35 5 1.3617 0.1887 0.6990
87 24681-X -1.390 8 17 5 0.9031 0.0901 0.6990
88 24682-X -0.821 12 54 5 1.0792 0.2386 0.6990
29 24683-X ~-0.757 17 52 5 1.2304 0.2345 0.6890
90 24684-X -1.450 7 16 5 0.8451 Q0.0807 0.6990
91 24685-X -1.329 14 15 5 1.1461 0.0704 0.6990
92 24814-X -0.436 33 88 5 1.5185 0.2888 0.6990
~3 24815-X ~0.370 33 109 5 1.5185 0.3091 0.6990
N 24816-X -0.662 22 58 5 1.3424 G.2464 0.6980
95 RE 24816-X -0.695 19 58 5 1.2788 0.2464 0.6990
96 24817-X -0.765 15 55 5 1.1761 0.2406 0.69890
97 24818-X -0.843 10 57 5 1.0000 0.2445 0.6990
98 24819-X -0.868 11 50 5 1.0414 0.2302 0.6990
g9 24822-X -(3.810 17 45 5 1.2304 0.2183 0.6990
100 24823-X -0.461 28 a1 5 1.4472 0.2920 0.6990
101 24824-X -0.954 16 32 5 1.2041 0.1776 0.6990
102 24825-X ~-0.693 25 49 5 1.3979 0.2279 0.6990
103 24826-X -1.293 6 24 5 0.7782 0.1399 0.6990
104 24828-X -0.911 15 37 5 1.1761 0.1954 0.6990
105 24829-X -0.894 17 36 5 1.2304° 0.1921 0.6990
106 24830-X -2.040 3 8 5 0.4771 -0.0443 0.6990
107 24831-X -0.837 14 47 5 1.1461 0.2233 0.6990
108 3D 1000E 0.256% 27 145 35 1.4314 0.3347 1.56441
109 3D 1050E -0.141 23 101 15 1.3617 0.3020 1.1761
110 3D 1150E 0.231% 45 106 30 1.6532 0.3065 1.4771
111 92E 300E 0.060% 29 125 20 1.4624 0.3216 1.3010
112 RE 92E 300E 0.065% 36 124 20 1.4771 0.3209 1.3010
113 92E 325K 0.074x% 33 105 20 1.5911 0.3056 1.3010
114 92E 350K -0.502 28 80 5 1.4472 0.2795 0.6990
115 92K 375E -0.050 22 106 20 1.3424 0.3065 1.3010
116 92K 400E 0.659%x% 100 221 35 2.0000 0.3700 1.5441
117 92E 425E -0.209 32 a5 10 1.5051 0.2962 1.0000
118 92E 450K 0.351x% 49 150 30 1.6902 0.3377 1.4771
1 9Q2E 475K .473x% 80 193 25 1.9031 0.3590 1.3979
FIPRY. Q2E 500K 0.293x% 55 173 20 1.7404 0.3499 1.3010
121 92E 950E 0.344% 57 203 20 1.7559 0.3631 1.30140




:

o

e

g

- S

5w 3 Sy

N st

\

M‘% )

:-i;f’
A

1

ke Wiy e—

TN
)

(f%

O

B UL T Gl o P Rt e oy

L A Y T
et e B W e il .

:

Tl

i
b
£

r "’?—H‘"‘ L

s
s
T T :

e a0

.?.

e b i Lok ¥ L | T AL R

L Y i B g Y e 8

SR

ol o o L TG 3 s B R A, ot e 8

i

e

§ 90 e oy 4, it LR et ) it e

e Y e =

1
%

Q

po -rir"_/r"‘ﬂ"\u"\w& L

S S i B S L

BTN Y LRGN
b OMARIC VOLEANIE & LIMISTONE
1 INTERMEDIATE VOLCANIC 7 CLASTIC SEDDMTNT
1 UNDIFFERENTIATED FELSKC I MAFIC INTRUSION
NOLEANIC 9 INTERMEDIATE EXTRUSION
4 pacTE 10 FELARC DNTRUSI0N

ROCE UNIT LETTER QUALIMERS

The frm bt bndacases e type of b, I emimed o dosh shomld ba i b fore
nddsinna] lenare arm wesd

A FINEGRADVED YUFF { <8 Sman K SILTETOND

§ HMEDIUM-CRAINLD TUIF (@ 3me L SANDITONE / WACKE
T} M CONGLOMIRATE

C COARSCGRAINED TUFF (> 1 N CHERT (CHEATY)
& dmam) @ DERRL FLOW

O LAFILLY TUFF {38 S & dam) B DEILOMITIC [ANKERITIC)

€ TUIF BRECCEA {34 4 dm, watiin CaRi
ppead) T TUFFACLOUS LD,

F VOLOANIC BEECCIA ( >6 g alaw WA AT
wpptad] X MHECRAINID

G TLOW ¥ MEOIUMLGR AED

W FLOW FRRCCLA I COARSE CRANLD

1 ARGILLITE

Thet s iarnd wrnd bl bemaan arw opeibarad ool Furtte s o Do dha

» wmypaiondsl 0 masrn

W hedded o wildad il

& waleemmins F pllemad

4 aphanalig | g wearu

® Fiaailiferms + whawrsd

i basaded L

B Erapkisls v phytinie

[ T u bagmaend

| hmenfsls w guane phiyre

1 wrpiilac oo w fekdaper phyne

¥ shboring v guare-Gdeer phyne

1 b ratia § sl phye:

B EagreL banng 3wl Galdapar phyiic

et on prywrieninn )

Addeanal Cualfars:

' - Aam prefn i die Bons rsl nype sadidaies rublie or simmtas
Floal giving an indicaslom of undariylang penlogy.

14 - A lamuy in Lnds et thle p o th

i oty dafirnead_ vogue, i o minor soneiuso.

A oo s e vode wrpersss dhe bases Lihadogy frm
sdfiiimal bnfiwration meh a4 (iegens o fppe, musrslisiisn, e
Rl

L1} = Braccia, Sapeiviad oo U miim rmd Soadnphinn by o pordd,
o - Crirsbaied Ldabumn or bedding
! - A alaady wilhis the code briworn e rock types indecene
CL LT
A S Silin W dede lrbeas Do ek Dppes ndaeles il
by g premers

A oty wiiia the donle beiwren reo Difsalaghes indias o ek
e predatimal or e dide berenon e rew,

MINTRALS
Aw  NATTVE GOLD b LBONITE
Ag MATIVE SILVER mg MAGNETITE
s AZURITE ms MALACHITE
e BORMITE . MANGANESE STAIN
rp CHALCOPYRITE s MOLYRDLNAE
of ELECTRUM rr FYRITE °
w EFDOTE e FYRRNOTIE
tl OALEMNA q QUARTE
o COUTHITE & STIHHITE
by CINABAR # SPHALERITE
bm HEMATITE & TETRAWEDRITE
ALTERATION
O - CHLORFTE % SHdca
% CARBUNATE Ka KAOLINFTE
(ANRLRITIO) Kf K FELDIFAR

S WLAICTIE
Abaresian s npdy

GTraiw

1%k

T Matagn

1 Rarmng

T

FLOW BANDING, 08 PLANE OF FLATTLNING
POLIATION, CLEAYAGE
POLEATHON PARALLEL TO BEDDING
LINIATION (FLUNGE, TREND):

F s fukd avin

[ .—:Elﬂﬁu

M- sl Lo wtan

& - ala brnasds
JoNT
FAULT, SIiCAR

THRUST FAULT

ViN
O QUARTZVEN
Cw CARMINATE VEIN
[ QUARTI-CARMONATE VY
We  CHLORITE VIR
"~ PFYRITE VEIN

¢ GEOLOGICAL CONTACT, BEFINED, INTLRFAETLD

UNCONFORMANLE CONTACT U e aa wppor wad]

POLD AXES:
ARTHORM (WITH PLURGE DIRLCTION]

SYNFOEM [ATTH FLUNGE DRECTINNG
ZONEOF TIGHT FOLDING (4TI FLUNGE
GLACIAL STRIAT DN
LIHEAR TORIGRAPIIC FEATURL
LIMTT OF SURFICIAL FEATURE
RIDGE
VALLEY

MORANT

NARZOW DYKE 02 BED
auUTCRar

OUTCROP SELN BUT ROT VISITED
OV IERLRLES

FOAAH LOCALTY

ALEPHOTO TARGET

MELIPAD (OO0

HELTPAD (O]

FIELD FOTE LOCATION

BOCK SAMPLE LOTATIONS:
HAHD AFICDMES

WAND APFSIMEN « THIN SECTION
Tiar & ralyasa;
BEORDCY, [Grab widess maed, © =i,
o= Channs T
BEOROCK - WIHOLE ROCK, TIIN SRCT 0N
FLOAT
STHEaM SEDMMENT

0L

GEOLOGICAL BRANCH
ASSESSMENT REPORT

Bl /L)

FIG. 6

DRAWN BY: R.ZAWADA. G ALLEN

SEPTEMBER 1862

GRANGES Inc

VANCOUVER, B.C.

GEOLOGY

KYDD PROPERTY

NELSON MINING DIVISION BC
—




b S 4 R N i B e

e T L e S

% SR g ot i e ) ORI 8 it By 3 8 e o R

- A S :;:-:-"-. S A

Bt b 7 o PR v e ¥t ¥ L i S PR

B TR Rl g e e B g e e

| 24790, (14,68, 381, 10, 0.1, 1

F .' 1 ;:_ f - 7 ‘.: 35 ) . iy .
. F 785 (70 :5.; ¢211,5,01. 1)

e

T
oo

H o b it i Sl P TR 4
’ , ;.

- '

&

W Lo ¥ e o A e e S e 3 ot AFE L o bR

P et e N

14762 (9/36,547, 10, @

1506 (21. 53, 299, 10;01. 1)
607 (139, 37:318,5,0.1, 1)

302-(B, 63, 543, 10,

" 246857 (14. 15, 143,5.0.1, 10)
24683417, 52, 308.5, 0.2, 2)
B84 (7. 16308, éi 0.1,3)

O Tt ™1

Lo 9 R a3

2477215, 36,208, 8, 0.1, 1) |
7¥: 6,354, 5,0.1, 1) |

AL B Bt o T e B

g s B8 Ty ] L S L i s

B ] o P e .ﬁ-_,,.qw--__,—-__..._ . o

B FTa T | g Tl W e % oW s PP 2

- T

b e g e

T
4

o
.|
1

L s B B W ey T i

T R, o o] e e W L e S B e

S R oty e, et s T e for NS, Tt b R e, RO ) S

; i i - ‘h-}
T 24816 (22, 58

¥
"

GEOLOGICAL BRANCH
ASSESSMENT REPORT

s B

DRAWN BY: R ZAWADA G ALLEN

GEAEGES l

SEPTEMBER 1892

VANCOUVER, B.C.

e em LIMIT OF SURFICIAL FEATURY
—a—  RIDGC

——— WALLIY

TreTr CLIFE
— | MORARSD

s  NAEROW LYME O E{D

I Y owrcuaar

R OUTCEGR SEAN BUT KT VISITED

v OVEZRUROEN ®

TN LOSa LTy

&

AMEPITO TARGUT

o o

HELLRA S iy

x

([ TP =
FIVED SOTE LOCATION

EOe0F, LAMPLE LOCATRNE
A TRASTY S FLT

Ay AN SPECBAES - TIE SECTHIN
rweg T .A.Ihqu.
. MEDROTK (G stlie stad, €= Chip,
W= Chamm )
e B < WL L KOO TIEH SECTION
TLOAT
o STHEAM SLINM AT

i ELCLR

GEOCHEMICAL ANALYSES SEQUENCE - Pb, Zn, Mn, Hg, Ag, Au

pPm ppm  ppm  ppm  ppm ppb

S,

FIG. 7

SAMPLE LOCATION PLAN SemE 1:10.000

PROJECT No.: 140

N.T.S. No.: 82 F/1

NELSON MINING DIVISION, B.C




