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1.0 INTRODUCTION 

This report presents the results of a reverse 
circulation percussion drill program carried out on 
the Zig Property during the winter of 1991. 

1.1 Location, Access, and Topocrra~hy 

The Zig Property is located 150 kilometres northeast 
of Vancouver and 34 kilometres south of Merritt in 
south-central British Columbia (Figure 1). The claims 
are situated within National Topographic System area 
92H/15E and are centred at approximately 4g050'N 
latitude and 120°35'W longitude. 

Access to the claims is by road from Merritt. The 
claims are crossed by a network of forestry and 
secondary gravel roads, and numerous abandoned 
logging trails. The surface rights covering 
approximately 40% of claims are held by private 
owners. 

Relief within the property is about 365 metres 
from Otter Creek (975 m) to the high ground (1340m) 
along the southern boundary of the claims. The 
property covers grassland and open deciduous forest, 
with local thickets of dense scrub. The area is being 
selectively logged, and is used as rangeland. 

There are several ponds and lakes that may be used 
as a source of water for drilling. 

1.2 Property Definition and History 

Prompted by renewed interest in the potential for 
copper-gold porphyry systems and the result of the 
Mt. Milligan discovery, George Vernon identified the 
opportunities presented by open ground within the 
Aspen Grove Camp. The Zig Property and adjoining 
ground, was staked by MineQuest Exploration 
,Associates Ltd. in conjunction with Mr. Vernon during 
1989 and 1990. 

-MineQuest Exploration Associates Ltd. 
J 
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Alth ouqh th e Aspen Grove camp has been explored since 
the turn of the century, the only reported work on 
the Zig Property dates from the early 1970's (Minfile 
References, Appendix I). During 1973, Noranda 
Exploration Co. Ltd. carried out an airborne 
magnetometry survey, followed by geological mapping 
and a ground VLF-EM survey. Cominco Ltd. staked 
claims in 1978 and performed a limited amount of IP 
and magnetometry surveys in conjunction with 
geological mapping, trenching, and a small soil 
sampling program. During 1979 Cominco extended the 
soil coverage and the magnetometry survey, and 
carried out a six hole percussion drill program. Of 
six holes collared, only two penetrated bedrock, both 
intersecting altered diorite. One hole returned 105 
feet grading 0.14% Cu. In 1985 Vanco Explorations 
Ltd. carried out soil sampling and some 
reconnaissance geological mapping on a number of 
grids located on ground now covered by the ZIG 
Claims. Geochemical gold values associated with 
copper were reported in rocks. Work in 1987 by 
Laramide Resources Ltd. consisted of soil and rock 
geochemistry on the claims and to the south. The 
copper-gold association in rocks was confirmed. 

During 1990 MineQuest Exploration Associates Ltd. 
carried out a program of line cutting and 56.15 
kilometres of Induced Polarization survey. In 
addition, a limited amount of prospecting and rock 
chip sampling was completed. 

-MineQuest Exploration Associates Ltd. 
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1.3 Claim Status 

The claims listed below are in good standing as of 
March 31, 1991, and are held by MineQuest Exploration 
Associates Ltd. under the terms of an option 
agreement between Rayrock Yellowknife Resources Inc., 
MineQuest, and George W. Vernon. 

Claim 
Name 

ZIG 1 
ZIG 2 
ZIG 3 
ZIG 4 
ZIG 5 
ZIG 6 
ZIG Fr. 
ZUL 1 
ZUL 2 
ZUL 3 

Record 
Number 

2244 
2242 
2243 
2255 
2256 
2389 
2458 
2249 
2250 
2378 

Units 

20 
20 
20 
20 
12 
10 
1 
12 
12 

4 

Due Date Before 
Submission of 
this Report 

Aug 12, 1992 
Aug 13, 1992 
Aug 12, 1992 
Sept. 8, 1992 
Sept. 23, 1992 
May 24, 1991 
Sept. 22. 1991 
Aug. 18, 1992 
Aug. 17, 1992 
Feb. 15, 1993 

1.4 Summary of Work - Current Proqram 

Work carried out in this exploration program, which 
took place from January 15 to February 18, 1991, 
consisted of access road and drill site preparation, 
and 651 m (2135 ft) of reverse circulation percussion 
drilling in nine holes. A total of 155 samples of 
drill cuttings were collected. 

Drill sites and access roads were prepared by M. 
Steiner and A. Wardell, under the supervision of G. 
Vernon. A.W. Gourlay logged the chips and G. Vernon 
sampled the drill cuttings. The program was under 
the direction of A.W. Gourlay. 



Page 4 

2 . 0  GEOLOGY 

2.1 Resional Geoloav 

Figure 3 illustrates the local setting of the Zig 
Property, as mapped by Preto (1979). The claims fall 
within the Nicola Group of upper Triassic volcanic, 
sedimentary, and intrusive rocks. The Nicola Group 
and equivalents extend from the British Columbia - 
Washington border north, through the Quesnel Belt, to 
the British Columbia - Yukon border. 

The Nicola Group consists of calc-alkaline to 
alkaline volcanic rocks and related sediments, and 
coeval alkaline intrusives. In the Aspen Grove area 
the distribution of the Nicola Group rocks is 
controlled by north-northwest trending faults; the 
Allison Fault to the west and the Kentucky - Alleyne 
Fault on the east. Preto (1979) defined a Western 
Belt composed of calc-alkaline flows and tuffs, a 
Central belt dominated by alkaline to calc-alkaline 
volcanics and intrusives with minor sedimentary 
rocks, and an Eastern Belt consisting of sediments, 
tuffs, and alkaline flows. 

The majority of mineral occurrences are found in 
the Central Belt. While copper sulphides are found 
throughout the lithologies of the Central Belt, the 
occurrences of greatest potential are closely related 
to intrusives and breccias. Preto (1979) and 
Osatenko (1979) defined several diorite, diorite 
breccia, and monzonite bodies within the boundaries 
of the Zig Property. 

2.2 Property Geoloqy 

The claims lie within the Central 
calc-alkaline volcanic rocks and 

Belt of alkaline to 
intrusive 

equivalents. Previous work has defined diorite 
intrusives in the northern portion of the claims, and 
an area containing diorite, diorite breccia, and 
monzonite in the south-central part of the property. 

No mapping has been completed on the property. The 
.drilling intersected fine grained dacite flows, 
diorite, and basaltic andesite. Overburden reaches 
depths of at least 41 metres. 
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3.0 REVERSE CIRCULATION PERCUSSION DRILLING 

3.1 Drillinu and Samplina Procedure 

Nine reverse circulation percussion drill holes, 
totalling 650.72 metres, were drilled using a track 
mounted drill system designed, owned, and operated by 
Northspan Explorations Ltd. of Westbank, B.C. 
Drilling was done on twelve hour, one shift per day 
basis. Drill hole locations are shown on Figure 4 
and the specifications for - 
below. 

AGR 91-01 

AGR 91-02 

AGR 91-03 

AGR 91-04 

AGR 91-05 

AGR 91-06 

Not 
Numbered 

AGR 91-07 

AGR 91-08 

AGR 91-09 

DEPTH 
(m) 

68.58 

36.59 

60.95 

67.05 

60.95 

70.10 

27.43 
27.43 

91.43 

70.10 

70.10 

The.drilling was completed 
17th, 1991. 

the drill holes are listed 

TARGET 

VI 

VI 

I 

VI I 

VI I 

VII 

I1 
I1 

IV 

IV 

IV 

between 

GRID N 

3575 

3610 

7200 

3175 

3165 

3230 

6725 
6725 

4393 

4396 

4392 

February 

GRID E 

4th and 

L M i n e Q u e s t  Exploration Associates Ltd. 
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Each 3.05 metre (10 foot) interval of bedrock was 
sampled. All samples were split using a Jones 
triple-tier riffle splitter, down to approximately 5 
kg, 1/8 of original size. Each split sample was 
collected in doubled plastic bags that were sealed 
individually with plastic cable ties. All bagged 
samples were placed in plastic buckets that were 
sealed and shipped to Acme Analytical Laboratories 
Ltd. of Vancouver B.C. Duplicate check samples were 
collected from the reject side of the splitting 
process and shipped to Eco-Tech Laboratories Ltd. of 
Kamloops B.C. 

From the reject portion of each sample, chips greater 
than 6mm were sieved and collected for logging. The 
chips were cleaned with water and examined through 
hand lens and binocular microscope. Gross lithology, 
obvious alteration, and sulphide content were noted. 
Approximately 500 grams of chips were retained from 
each sample. 

-MlneQuest Exploration Associates Ltd. 

- 
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3.2 Results 

Hole AGR 91-01 (Figure 5) 

The first two holes were designed to test 
Target VI, chargeability and resistivity 
anomalies defined by both time and phase 
domain surveys. 

Hole AGR 91-01 encountered dacite flows 
beneath 41.15 m of overburden. The dacite 
is fine grained with subhedral white 
feldspar phenocrysts up to 1 mm size and 
anhedral grey quartz phenocrysts that range 
up to 2 mrn size. Sulphide content varies 
from a trace to less than 1%. 

Copper and gold values reached highs of 40 
ppm and 4 ppb respectively, in the 
monzonite. 

Hole AGR 91-02 

The second hole was drilled 97 metres east 
of Hole 91-01 to test the eastern margin of 
Target VI. Two attempts, both thwarted by 
clay, were made to reach bedrock; the first 
was abandoned at 9.14 m, the second at 
27.43 m. 

Hole AGR 91-03 

The third hole tested a sinuous 
chargeability and metal factor feature at 
Target I. 60.95 m of overburden were cut 
from top to bottom of the hole. A wet clay 
section between 35.05 and 49.36 m may have 
produced the IP response. 

Holes 91-04, 05, and 06 were drilled at 
Target VII, an area mapped as diorite, 
diorite breccia, and monzonite by previous 
workers. Coincident chargeability and 
resistivity had been defined by time and 
phase domain surveys. 

-Minecluest Exploration Associates Ltd. 
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Hole AGR 91-04 (Figure 6) 

The fourth hole, on the east side of the 
geophysical feature, cut 5.5 m of 
overburden before entering bedrock. From 
5.5 to 21.33 m the hole encountered a 
maroon lahar or breccia containing 
fragments of monzonite. At 21.33 m the 
hole cut basaltic andesite tuffs to the 
bottom of the hole at 67.05 m. The tuffs 
are very fine grained, grey-green to maroon 
colour and are interbedded. Pyrite is 
ubiquitous, averaging 2% throughout the 
hole. 

85 ppm copper and 19 ppb gold were the 
maximum values returned. 

Hole AGR 91-05 (Figure 7) 

Beneath 4.0 m of overburden Hole 91-05 
intersected maroon lahar or breccia to 24.4 
m. Interbedded maroon and grey tuffs are 
found from 24.4 to 60.96 m, the end of the 
hole. The tuffs are very fine grained, 
locally contain up to 40% pale green 
feldspar phenocrysts, and carry up to 3% 
disseminated very fine grained pyrite. 

Copper reached a high of 134 ppm and gold 
returned a best value of 15 ppb. 

Hole AGR 91-06 (Figure 8) 

The westernmost hole drilled at Target VII 
cut diorite from top to bottom, below 7.92 
m of overburden. The diorite is fine to 
very fine grained and contains up to 20% 
mafic minerals, probably hornblende, that 
have been altered to chlorite. Textures 
are indistinct at the top of the hole but 
become increasingly distinct with depth as 
the chlorite alteration decreases. 

Copper and gold values are at background 
levels, with maximums of 266 ppm and 12 ppb 
respectively. 

- MineQuest Exploration Associates Ltd. 



HOLE : AGR 91-04 
Location : 3175 N, 5975 E 
Inclination : - 90 
Depth : 67.05 rn 

Sample Au Cu 
Number (ppb) (ppm) 

LEGEND 

PLEISTOCENE and RECENT 

Overburden 

Vesicular Olivine Basalt 

AGE UNCERTAIN 

Consolidated gravel or poorly 
consolidated pebble conglomerate 

UPPER TRIASSIC 

Nicola Group 

Fine grained basaltic andesite 

a Fine grained dacite flows 

L a h a r  

Fine grained diorite 

Note : 
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Complete results tabulated in Appendix 
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HOLE : AGR 91-05 
Location : ,3165 N, 5900 E 
Inclination : - 90 
Depth 

B 

LEGEND 
PLEISTOCENE and RECENT 

Overburden 

Vesicular Olivine Basalt 

AGE UNCERTAIN 

Consolidated grovel or poorly 
consolidated pebble conglomerate 

UPPER TRIASSIC 

Nicolo Group 

Fine grained bosoltic ondesite 

Fine grained dacite flows 

Loho r  

1'.'.1 Fine groined diorite 

Note : 
Al l  sample numbers prefixed 'AGR ' 
Complete results tabulated in Appendix .UI 
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HOLE: AGR 91-06 
Location : 3230N, 5793 E 
Inclination : -90 
Depth : 70.10 rn 

Sample 
Number 
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Vesicular Olivine Basalt 

AGE UNCERTAIN 

Consolidated gravel or poorly 
consolidated pebble conglomerate 
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Nicola Group 

Fine grained basaltic andesite 

a Fine grained dacite flows 

Lahar 

1'.'.1 Fine grained diorite 

Note : 
All sample numbers prefixed 'AGR' 
Complete results tabulated in Appendix 
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Target 11, a metal factor anomaly defined by the 
phase domain survey at 68+00 E on Line 6800 N, could 
not be drilled from the existing drill site. Two 
attempts were made to reach the target but both holes 
were abandoned at 27.43 m depth when pea gravel began 
to bind the drill rods. 

The last three holes were drilled on Target IV, a 
series of IP features defined by the detailed phase 
domain survey. All three holes intersected the same 
stratigraphic sequence of overburden, basalt, 
consolidated gravel, and fine grained tuffs. 

Hole AGR 91-07 (Figure 9) 

In the seventh hole 3.96 m of overburden 
covered fine grained, vesicular, slightly 
magnetic basalt which continued to a depth 
of 28.04 m. The basalt rests unconformably 
on consolidated gravels, which extend from 
28.04 to 50.90 m. The sravels overlie, 
again unconformably, a light purple, very 
fine grained tuff, which continues to the 
bottom of the hole at 91.44 m. 

The highest copper value of the drill 
program was returned in this hole, 679 ppm, 
from the tuff, in an interval where 
malachite and azurite stained chips were 
noted. The single elevated gold value, 43 
ppb, was returned from the consolidated 
gravel. 

Hole AGR 91-08 (Figure 10) 

Hole 91-08 intersected the same sequence as 
hole 91-07: overburden to 5.49 m, basalt to 
31.70 m depth, consolidated gravel to 48.77 
m depth, and fine grained maroon tuff to 
the bottom of the hole at 70.10 m. 

Copper is at background levels, reaching a 
maximum of 71 ppm in two consecutive 
intervals. Gold reaches a high of 1290 
ppb, from a sample in the consolidated 
gravel. 



HOLE:  AGR 91-07 
Location : 4393  N, 6586E 
Inclination : - 90 
Depth : 91.43 rn 

Somple Au Cu 
Number ( p p b )  (ppm)  
91168 40 

LEGEND 

PLEISTOCENE and RECENT 

Overburden 

Vesicular Olivine Basalt 

AGE UNCERTAIN 

Consolidated gravel or poorly 
consolidated pebble conglomerate 

UPPER TRIASSIC 

Nicola Group 

Fine grained basaltic andesite 

a Fine grained dacite flows 

Lahar  

Fine grained diorite 

Note : 
All sample numbers prefixed 'AGR ' 
Complete results tabulated in Appendix 

SCALE 1 :  250 
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HOLE : AGR 91 - 08 
Location : 4396 N, 6500 E 
Inclination : - 90 
Depth : 70.10 m 

S a m p l e  Au  C u  
Number  ( P P ~ )  ( P P ~ I  

LEGEND 
PLEISTOCENE and RECENT 

Overburden 

Vesicular Olivine Basalt 

AGE UNCERTAIN 

Consolidated grovel or poorly 
consolidated pebble conglomemte 

UPPER TRIASSIC 

Nicola Group 

Fine gmined bosaltic andesite 

Fine prkned dacite flows 

Lahor 

I'...I Fine grained diorite 

N o t e  : 
A l l  sample numbers  p re f i xed  'AGR'  
Comp le te  resul ts t a b u l a t e d  in Appendix  IU 

SCALE 1 : 2 5 0  
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Hole AGR 91-09 (Figure 11) 

The last hole cut 5.49 m of overburden, 
followed by basalt to 26.21 m depth, 
consolidated gravel to 29.26 m depth, 
maroon tuff to 48.77 m depth, and fine 
grained diorite to the end of the hole at 
70.10 m. 

Copper values ranged from 15 to 56 ppm, and 
gold reached a high of 120 ppb in the 
basalt from 12.19 to 15.24 m, and 110 ppb 
in the tuff between 36.57 and 39.62 m. 

3.3 Thin Sections 

One representative sample was selected from each hole 
for thin section and petrographic description. The 
fine grained nature of the rocks made field 
classification and alteration difficult to determine. 
The thin section descriptions confirmed the rock 
types and provided a more detailed description of 
alteration. Complete petrographic reports are found 
in Appendix IV. 

- MineQuest Exploration Associates Ltd. 
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4.0 DISCUSSION 

The Zig Property covers alkaline to calc-alkaline 
volcanic rocks and intrusive equivalents of the 
Triassic Nicola Group. The Nicola Group and its 
equivalents have proven to be prospective for copper- 
gold alkaline porphyry systems, from Copper Mountain 
near the British Columbia - Washington border, to the 
Mt. Milligan deposit northwest of Prince George. 
Features common to these copper-gold porphyry 
deposits are: magnetic highs associated with diorite 
intrusives, multi-phase intrusions ranging in 
composition from diorite to monzonite, breccia 
bodies, pyrite and magnetite halos, and K-spar 
alteration. 

Portions of the property have been the focus of 
several exploration programs since 1973. Previous 
workers have defined Nicola Group volcanic rocks 
intruded by diorite, diorite breccia, and monzonite, 
a single IP anomaly, and performed a limited amount 
of drilling. Government aeromagnetic surveys have 
outlined several magnetic highs, suggesting that the 
intrusive rocks may be more widespread than 
previously recognized. At no time has the entire 
property been evaluated as a complete package. 

Induced Polarization surveys completed during 1990, 
which covered most of the property, outlined several 
broad chargeability and resistivity anomalies. Some 
of these features are in excess of 1000 m wide, and 
remain open. The seven drill holes that reached 
bedrock tested restricted portions of three of the 
anomalies. The drilling confirmed the presence of 
widespread disseminated pyrite but did not return any 
copper or gold values of economic significance. 
Drilling has established the presence of fine-grained 
dacite flows, dioritic to basaltic andesite, and 
diorite intrusive. 

- MineQuest Exploration Associates Ltd. 
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Although the 1991 drilling did not return any 
elevated copper or gold values, four areas of copper 
values at surface (beneath one of which Cominco 
obtained a significant drill intersection) were not 
tested during this phase of drilling. The northeast 
quadrant of the Zig Property remains an attractive 
target for an alkaline copper-gold porphyry deposit. 

- MineQuest Exploration Associates Ltd. 

.- 
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CONCLUSIONS 

The Zig Property is underlain by volcanic and 
intrusive rocks of the Triassic Nicola Group. 
Lithologies encountered during this phase of 
drilling are dacite flows, fine grained diorite, 
and fine grained basaltic andesite. 

The drilling has tested four induced 
polarization anomalies. Nine drill holes were 
completed, of which seven reached bedrock. 

One geophysical feature is caused by a clay 
layer, the other three are due to disseminated 
pyrite found in all rock types. 

Copper values in drill cuttings are at 
background levels. The maximum value returned 
was 679 ppm, from an interval of maroon basaltic 
andesite, where malachite and azurite stained 
chips were noted. 

Gold values reached a high of 51 ppb from an 
andesitic basalt that has undergone moderate 
propylitic-phyllic alteration. A single value 
of 120 ppb was returned from the vesicular 
basalt. One sample from the consolidated gravel 
produced a high of 1290 ppb, probably the result 
of placer gold. 

Much of the rest of the property including the 
entire northeast quadrant, including sites of 
known copper mineralization, remains untested. 

- MineQuest Exploration Associates Ltd. 
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RECOMMENDATIONS 

The property should be geologically mapped, 
prospected and sampled at a scale of 1:10,000 or 
1:5,000. 

Attention should be paid to areas of anomalous 
copper in rocks reported from the limited amount 
of prospecting completed. In particular, the 
following areas should examined: 

- the area (Figure 4, Site A) near the 
north boundary of the Zig 3 claim 
where five chip samples, over 
approximately 25 metres (from old 
trenches), returned an average of 0.3% 
copper. This area was not covered by 
the induced polarization survey. 

- old trenches (Figure 4, Site B), where 
one sample returned 2.6% copper. 

- a new road cut between lines 6000 N 
and 6400 N where three grab samples 
returned an average of 0.23% copper 
(Figure 4, Site C). 

- trenches with significant values and 
Cominco drill hole that returned 0.14% 
Cu over 105 feet (Figure 4, Site D). 

All old workings drill holes etc. should be 
accurately located. 

above program would cost approximately $35,000 
take about three weeks to complete. 

- MineQuest Explorat ion Associates Ltd. 
d 
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APPENDIX I 

Minfile References 

The following mineral occurrences are reported on the Zig 
Property : 

Minfile Number: 092HNE091 

Name(s) : Daisy 
Gail 
Aspen Grove Camp 

Commodities Present: 
Cu 

Capsule Geological Comment: 
Claims underlain by tuffs, agglomerate, and 
green andesite of the Nicola Group. Narrow 
bands of grey-green agglomerate contain 
chalcocite, native copper, and malachite 
concentrated in and around the fragments. Some 
fractures in the other rock types are coated 
with malachite. 

Bibliography: 1. BCDM MMAR 1901-1179, 1913-222, 
1915-224, 1917-233, 1919-189, 
1920-168, 1928-222, 1929-245 

2. BCDM GEM 1971-287, 1972-135, 
1973-156 

3. BCDM Ass. Rpt. 175, 4495, 7165, 
7724 

4. BCDM Expl. in B.C. 1978-E151, 
1979-155 

5. GSC Map 888A, 889A 
6. BCDM Ass. Rpt. 11273 



APPENDIX I - MINFILE REFERENCES (Continued) 

Minfile Number: 092HNE130 

Name(s) : Boss 132 

Commodities Present: 
Cu 

Capsule Geological Comment: 
Claims underlain by tuffs, agglomerates, and 
andesite of the Nicola Group. Narrow bands of 
grey-green agglomerate contain chalcocite, 
native copper and malachite, concentrated in 
and around fragments. 

Bibliography: 1. BCDM GEM 1972-135, 1973-156 
2. BCDM Expl. in B.C. 1978-El51 
3. BCDM Ass. Rpt. 4495, 7165, 7724 
4. BCDM Expl in B.C. 1979-155 

Minfile Number: 092HNE151 

Name(s) : Boss 78, 80 
Thalia 

Commodities Present: 
Cu 

Capsule Geological Comment: 
Showing occurs in the central belt of the Nicola 
Group in grey to green augite-plagioclase 
andesite porphyry which has been extensively 
brecciated. 

Bibliography: 1. BCDM GEM 1972-135, 1973-156 
2. BCDM Expl. in B.C. 1978-El51 
3. BCDM Ass. Rpt. 4495, 7165, 7724 
4. BCDM Prel. Map #15 
5. BCDM Expl. in B.C. 1979-155 

-MineQuest Exploration Associates Ltd. 

-- 
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Laboratory Methods 

-MineQuest Exploration Associates Ltd. * 



APPENDIX I1 

LABORATORY METHODS 

The drill cuttings were shipped to Acme Analytical 
Laboratories Ltd. of Vancouver B.C. The samples were 
crushed to less than 3/16 inch size, from which a 200 
gram split was pulverized to 98% minus 100 mesh. A 
0.500 gram sample was digested for one hour at 950 in 
3:1:2 HCL:HN02,H20. Determinations were made with an 
inductively coupled plasma technique. It must be 
noted that for several of the elements reported the 
extraction is only partial. Gold content was 
determined by fire assay extraction followed by 
atomic absorption analysis. 

Duplicate samples were shipped to Eco-Tech 
Laboratories Ltd. in Kamloops, B.C. for preparation 
and analyses. Samples were dried, crushed to minus 
10 mesh and then a 250 gram split was pulverized to 
minus 140 mesh. For gold determinations fire assay 
was used to concentrate the sample and the bead 
concentrate was then digested in hot aqua regia for 
one hour and analysed by atomic absorption. The 
other elements were determined using the ICP 
technique after digestion in an aqua regia solution 
(3:1:2 HCL:HNO4:,2O) 

-MineQuest Exploration Associates Ltd. 
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- AQIE AN&YTICAL LABORATORIES LTD. 852 E. BASTINGS ST. VANCOWER B.C. V6A lR6 PHONE(604)253-3158 FJU(604)253-1716 

AGR 91101 
AGR 91102 
AGR 91103 
AGR 91104 
AGR 91105 

AGR 91106 
AGR 91107 
AGR 91106 
&R 91lW ' 

lAGR 91110 

AGR 91111 
AGR 91112 
ACR 91113 
AGR 91114 
AGR 91115 

AGR 91116 
AGR 91117 
AGR 91118 
AGR 91119 
AGR 91120 

ACR 91121 
AGR 91122 
AGR 91123 
AGR 91124 
AGR 91125 

AGR 91126 
AGR 91 127  
AGR 91128 
AGR 91129 
AGR 91130 

AGR 91131 
AGR 91132 
AGR 91133 
AGR 91134 
AGR 91135 

STANDARO C/AU-R L 

GEOCHEMICAL ANALYSIS CERTIFICATE 

yinecruest Exvloration PROJECT ZIG File # 91-0377 Page 1 
5 0 0  - 164 Water  St., V a n c o w e r  BC V6B 185 

1CP - -500 GRAM W L E  I S  DIGESTED UITN 3ML 3 - 1 - 2  HCL-HN03-HZ0 AT 95 DEG. C FOR ONE mXIR AND I S  DILUTED TO 10  ML U lTH WATER. 
THIS LEACH I S  PARTIAL FOR W FE SR U P LA CR ffi BA T I  B U AND LIMITED FOR I A  K AND AL AU DETECTION L I M I T  BY ICP I S  3 PPM. - SAMPLE TYPE: M T l I G  AIP ANALYSIS BY ACID LEACHIM FROl 1 0  01 SAMPLE. f l  

DATE RECEIVED8 FEE 13  1991 DATE REPORT MMLEDl f& SIGNED BY. . . . . . . . . . . O.TOYE, C.L"G, '.WAIL; CERTIFIED 8.C. ASSAYERS '- "7 



AGR 91137 
AGR 91 138 
AGR 91139 
AGR 91140 
AGR 91141 

AGR 91142 
AGR 91143 
AGR 91144 
AGR 91 145 
AGR 91146 

AGP 01 147 
A1 ,148 
AGk 91149 
AGR 91150 
AGR 91151 

AGR 91152 
AGR 91153 
AGR 91154 
AGR 91155 
AGR 91156 

AGR 91 157 
AGR 91 158 
AGR 91159 
AGR 91160 
AGR 91161 

AGR 91162 
AGR 91163 
AGR 91164 
AGR 91 165 
AFC 91 166 

Minequest Exploration PROJECT Z I G  FILE # 91-0377 Page 2 



A m  .ANAL? LABORATORIES LTD 8 5 2  E .  BASTINGS S T .  VAN' 'NER B.C. V6A 1R6 PHONE(604) 2 5 - ~ U ( 6 0 4 '  - 5 3 - 1 7 1 6  

GEOCHEMICAL A h d Y S I S  CERTIFICATE 

M i ~ e C i U e s t  Emloration File # 91-0435 Page 1 
500 - 164 W a t e r  St., Vnncwvcr Be V68 185 

AGR 91168 
AGR 91169 
AGR 91170 
AGR 91171 
AGR 91172 

AGR 91 173 
AGR 91174 
AGR 91175 
AGR 91 176 
AGR 91 177 

AGR 91170 
AGR 91179 
AGR 91180 
ACR 91181 
AGR 91182 

AGR 91183 
AGR 91184 
AGR 91185 
AGR 91186 
AGR 91187 

AGR 91188 
AGR 91189 
AGR 91190 
AGR 91191 
AGR 91192 

AGR 91193 
AGR 91194 
AGR 91195 

,I AGR911W 
AGR 91197 

AGR 91198 
AGR 91199 
AGR 91200 
AGR 91201 
AGR 91202 

AGR 91203 1 71 12 67 .l 16 15 593 3.81 6 5 ND 1 58 -4 2 2 92 .80 .I16 8 28 1.21 74 .17 2 1.64 -09 .17 1 1 17 
STANDARD C / N - R  19 57 30 131 7.1 72 32 1059 3.90 41 18 7 39 52 18.5 15 21 55 .48 .OW 39 58 -87 183 .09 36 1.85 .06 .15 11 490 - 

I C P  - .500 GRAM W L E  I S  DIGESTED WITH Y I L  3-1-2 UCL-HNOS-HZ0 AT 95 DEG. C FOR ONE mXlR AND I S  DILUTED TO 10 ML WITH WATER. 
THIS L U C U  I S  PARTIAL FOR M I  FE SR U P L A  CR MG BA T I  B W AND LIMITED FOR NA K AND A NJ DETECTIOW L I M I T  BY I C P  I S  3 PPM. - U L E  TYPE: M t i n g  W ANALYSlS BY ACID LEACHIAA FROM 10 GM SAMPLE. /) 7 

DATE RECEIVED: FEE 20 1991 DATE REPORT MAILED: I B .D.TOYE, C.LEONG, J-WANG; CERTIFIED L C .  ASSAYERS 



ninequest Exploration FILE # 91-0435 Page 2 

AOR 91204 
AGR 91205 
AGR 91206 
AGR 91207 
AGR 91208 

AGR 91209 
AGR 91210 
AGR 91211 
AGR 91212 
AGR 91213 

AGR 91214 
AGR 91215 
AGR 91216 
AGR 91217 
AGR 91218 

AGR 91219 
AGR 91220 
AGR 91221 
AGR 91222 
AGR 91223 

AGR 91224 
AGR 91225 
AGR 91226 
AGR 91227 
AGR 91226 

AGR 91229 
AGR 91230 
AGR 91231 
AGR 91232 
AGR 91233 

AGR 91234 
AGR 91235 
AGR 91U6 



ECO-TECH LABORATORIES LTD. MINEQUEST EXPLORATION ASSOCIATES LTD. ETK 91 - 91 

19 IUW 111PLIS llllclrllo FOlUiPI 10, 1911 
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91 - 1 ICP 91 901 
91 - 2 AGR 91 901 
91 - 3 161 91 1O 
91 - 4 1GP 91 904 
11 - 5 ICK 91 905 
91 - 6 IGI 91 916 
91 - 1 1611 91 907 
91 - 8 1CP 91 901 
91 - 9 IGl 91 909 
91 -10 ICP 91 918 
91 -11 1Gn $1 911 
91 -11 AGR 91 911 
91 -13 1611 91 911 
91 -14 IGP 91 911 
91 -15 IGR 91 915 
91 -16 AGE 91 916 
91 -11 IGP 91 917 
91 -18 AGR 91 918 
91 -19 IGI 91 919 
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PROPERTY: TI& MINEQUEST EXPLORATION ASSOCIATES LTD. 

- 

NTS: . i l k ( / r ~  & Ul'U ST-. + ' i ps  iclql 

q COMPLETED: 5 F& 1q41 
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GRID E: 3 t : 5- 5 DEPTH AZIK DIP DEPTH AZM DL' 
SECTION: ELEX CORE RECOVERY: 
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I PROPERTY: 

DRILL XDG - CORE 

CLAN NAME 2 U L  2 
mAmN - GRID NAME: 
GRID N: 3175b' GRID E: f l 7 5 G  
SECTION: ELm 
.AZM LENGTH: 220' 
DIP: - 40 a CASING LEFI?: 
CORE SIZE 

1 CORE STORAGE: I I I I I ( LAB REPORT NOS.: 91 -63 1 ? , ER 91 41 I 
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MINEQUEST EXPLORATION ASSOCIATES LTD. 

AZIM: L U N  ' 
, DIP: - q0" CASING LEFT?: 
CORE SIZE 

DRILL M G  - CORE 

SURVEY 
DEPTH AZDL DIP DEPTH AZIK DIP 

HOLE No. 
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1 MINEQUEST EXPLORATION ASSOCIATES LTD. DRILL LOG - CORE I 



MINEQUEST EXPl ,ORATION ASSOCIATES LTD. DRILL LOG - CORE ( HOLE No. /bLq~-& IFAGE N o . 3  1 
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MINEQUEST EXPLORATION ASSOCIATES LTD. 
PROPERTY: 216 
CLAIM BWCK CODE [.a L Dm LX)G - COW 
NTS:92H IS F IITM: 
c m  N m  2 0 ~ 2  

,LIlCATION - GRID NAME: 
GRID N: 43-r\l GRn, E b s E -  
SECT10 N: ELEX 
AZM LENGTH: %' 
.DE? -40 CASING LEFT?: 15/6 
CORE SIZE 
corn STORAGE: 





MINEQUEST EXPLORATION ASSOCIATES LTD. DRILL LOG - CORE HOLE NO. a 9 -a? [PAGE NO. 3 
ASSAYS 

DESCRIPTION 





PROPERTY: 
MINEQUEST EXPLORATION ASSOCIATES 

216 
CLAIM B U C K  CODE: I A&R I DRILL I B G  - CORE 

sfcno N: EW. 
AZIM: LENGIII: 3%' 
DIP: -70 CASING LEFT?: hh 
CORE SEE 
CORE STORAGE: 

LTD. 

D R U G  CO.: X ) & T H ~ ~ ~ J  W W M  L:D 
S T ~ D :  16 m 1-1 
COMPLETED. Ib FEB (Wl 
PURPOSE: 



I MINEQUEST EXPLORATION ASSOCIATES LTD. DRILL LOG - CORE. I HOLE NO. A& 3  PAGE NO. 2 I 
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ASSAYS 
DESCRIPTION 



PROPERTY: 
MINEQUEST EXPLORATION ASSOCIATES 

-.- 
CLAW B W C K  CODE ( A &  L 

s *  DRILL LOG - CORE 
h3:93HI L UTM: 
CLAIM NAME zi& 1 
WCATION - GRID NAME: SURVEY 
GRID N: %nIJ GRID E: lofl3f. 
SECTION: EXEX 
AZIM: LENGTH: ZV\' 
DIP: -90 CASING LEFI?: &'o 
CORE SIZE 
CORE STORAGE: 

-- 

PURPOSE: 

DATE LOGGED: 17.w )441 
ASSAYED BY: &'m f LAM LTD 20 -Fc-m?, 
LAB REPORT NOS.: ; 2 1 - 0 + %  ' q/-ql 
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TMTURE ALTER'N, 
MINERmZATION. GUPH m. SAK ASSAYS DESCRIPTION 
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APPENDIX V 

Polished Sections Descriptions 

- MineQuest Exploration Associates Ltd. 



PETROEiRAPt.4 I C REPORT ON SEVEN SAMPLES OF DRILL CUTTINGS FROM 
FINE-GRAINED NICOLA VOLCANIC R U C K S  

Repcwt f o r :  
Andrew Gour 1  a i  s I n v o i  c e  a t t a c h e d  
M i  n e f i u e s t  Expl  ar a t  i a n  Assoc i a t  es L t  d m  P. 0. # 60987 
5 t h  F l o o r ,  I d 4  Water Street  
Vanccuver  , 8. C. 
VGB 1PS. IVlarch 1 0 ,  1391. 

4 1 108: PLAG I 0CLASE-E I  OT I  TE PORPHYR I T  I  C DAC I  TE .'?FLOW 
F i n e  (1-5 rnrn:) c h i p s  s f  w h i t e  ar l i g h t  g r e y  " s a l t  a n d  

p e p p e r  " ' t e x t u r e d ,  v e r y  f r e s h  v c ~ l c a n i c  o r  h i  y h - l e v e l  
i n t r u s i v e  r o c k  c h a r a c t e r i z e d  b y  b l a c k  e u h e d r a l  n e e d l e s  a n d  
b o c ~ k s  1=1f b i c ~ t  i te .  The  r a c k  is n o t  m a g n e t i c  a n d  d o e s  rmt  
r e a c t  t o  c o l d  d i l u t e  HC:1; e x o t i c  p e b b l e s  are  commcln. I n  
p o l  i s h e d  t h i n  s e c t  i o n ,  t h e  modal m i  n e r  a l  clgy i s a s  f  011 ows: 

P l a g i o c l a s e  C1:lligoclase p h e n o c r y s t s l  2 [:I % 
B i o t i t e  ( p h e n o c r y s t s : )  1 (2 X 
Q u a r t z  ( p h e n c ~ c r y s t  f r a g m e n t s )  1 (3 % 
Pla.trix ( p l a g i o c l a s e ,  b i o t i t e ,  ' ? c h l l x i t e ,  ? q u a r t z : )  60% 
Opaque ( m a g n e t i t e ,  r a r e  p y r i t e : )  .:: 1 % 

T h i s  is a f i n e - g r a i n e d  v c ~ l c a n i c  r o c k  composed o f  
e u h e d r a l  p l a g i u c l  ase a n d  hicut i t e  c r y s t a l s  set i n  a v i r t u a l  l y  
u n d e c i p h e r a b l e  f i n e  m a t r i x  t h a t  is prlztbatnly rrmde up mf 
s i m i  1 ar m i n e r a l  s. 

P l a g i u c l a s e  p h e n o c r y s t s  are  up t o  2 mm l u n g  and show 
compl e x  usjc i 11 a t c w y  ccmpos i  t i lmal z o n i  ng t h a t  g e n e r  a1 1 y  d o e s  
n o t  v a r y  much i n  An c o n t e n t ,  frclm ablrut  Anac. C c c w e d  t o  Arkc, 
( r i m s : ) ,  b a s e d  on  e x t i n c t i o n  a n g l e s  o f  +3 t u  --10 d e g r e e s  f o r  
X'YK)l. T h i s  is cl l igoclar . ;e ;  h o w e v e r ,  cme c r y s t a l  s t ~ c ~ w s  a n  
e x t i n c t i c ~ r r  a n g l e  I:I~ ~"(:)1(:)=22 d e g r e e s ,  ~ ~ ~ ~ * - ~ ) ~ ) l = ~ ~ ~ ~  ,J d e g r e e s ,  
s u g g e s t i n g  mcwe c a l c i c  a n d e s i n e ,  B e l i e f  o f  t h e  
p l a y i o c l a s e  is t h e  same as t h a t  1:1f q u a r . t z .  

B ~ o t i t e  p h e n 0 c r y s t ~ 3  a r e  u p  t o  1  mm l o n g ,  w i t h  d e e p  
b1acC::ish brawn p l e l r ~ c t ~ r c ~ i s m .  G!uartz is d i  f  f i c u l t  t o  
d i s t  i n g u i  sh f rom p l  agiscl. ase, h u t  a few g r a i  r19 h a v e  u n i  a x i  a 1  
p o s i t i v e  c h a r a c  t er ; t h e s e  a r e  somewhat r o u n d e d  t o  b r o k e n  
p h e n o c  r y s t  s 111 f  a b o u t  0. 25 rnm d i amet e r  . 

T h e  matrix c o n s i s t s  1z1f p l a g i c ~ ~ l c l a s t ;  m i c r e l i t e s  a n d  t i n y  
b i l a t i t e  c r y s t a l s  up  tcl ((:).05 t o  (3.1 n m  Ilrmg, set i n  
u n i d e n t  i f  i a b l e  v e r y  f  i n e - - g r a i n e d  m a t e v  i a1 t h a t  a v e r a g e s  25 
m i c v ~ n s  i n  d i a n t e t e r  . ?'he 1 a t t e r  may cc ,ns i  st clf s l 2 m e  

c h l ~ z l r i t e  a n d  p r o b a b l y  some q u a r t z ,  p o s s i b l y  w i t h  some 
d e v i  t r  i f  i e d  g l a s s .  ) : ' ; - feldspar may a1 s o  b e  p r e s e n t ; ,  b u t  i s  
too .f i n e - q r a i  ned .to i d e n t i  f y ;  s t a i n i n g  m i g h t  r e s o l v e  t ;hi  s. 

T h e  cornposi t i o n  o f  t ; h i s  r o c k  a p p e a r s  i n t e r m e d i a t e ,  i n  
t t ~ e . d a ~ : : i t e  c l a s s .  I t s  f i n e  t e x t u r e  s u g g e s t s  an e x t r u s i v e  
f  1 o w .  T r a c e s  o f  o p a q u e  a r e  p r e s e n t  as s u b h e d r  a 1  f r a c t u r e d  
g r a i n s  up t u  0.2 mrrr a c r o s s ;  t h e y  a r e  p r c h a b l y  m a g n e t i t e .  
Rare 10-15 m i c r ~ x l  s u b h e d v a l  g r a i n s  o f  p y r i t e  are assc l l z ia ted  
w i t h  t h e  c lx ides .  
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T h i s  s a m p l e  c s r r s i s t s  c1.f 0.5 cm d i a m e t e r  c h i p s  elf g r e y ,  

brown w e a t h e r i n g  f i n e - g r a i n e d  v o l c a n i c  rc~lzk. Ttie r c ~ k  is 
nut m a g n e t i c  arid d ~ z e s  n s t  r e a c t  t o  c o l d  d i l u t e  HC1. I n  
pul . ic; t~ed t h i n  s e c t i o n ,  t h e  m i n e r a l u g y  is a p p r l = ~ x i m a t e l y :  

P l a g i o c l a s e  ( a l b i t e - t = t l i g c l c l a s e )  55% 
Cl i n c t p y r o x e n e  Ce?augi te ,  p a r t l y  c t i l w i  t e  a 1  t e r e d : )  15% 
Opaque C hemat; i t e l  5% 
S e r i c i t e  ( : a f t e r  p l a g i a c l a s e )  5% 
A p a t i t e  3% 
Car bctnat e (.?do1 clmi t e > 2% 

M a t r i x  C p l a y i o c l a s e ,  p y u c ~ x e n e ,  3 c t i l a r i t e V  g l a s s : )  15% 

T h i s  is a v e ~ - y  much mcwe cuctwded p c ~ r p t i y r i t i c  r ~ x k  t h a n  
91 108, c o n s i s t i n g  o f  a b u n d a n t  p l a g i ~ x l a s e  and  lesser 
p y r o x e n e  p t i e n c ~ c r y s t s  i n  a v e r y  f i ne--gr ai  n e d  i n d e t e r m i n a t e  
m a t r i x .  Ttie l a c k  1=1f b i o t i t e  a n d  q u a r t z  p h e r i c l c r y s t s  
i n d i c a t e s  a c o n s i d e r a b l y  m o r e  i n t e r m e d i a t e  tcl b a s i c  r l x k .  

P l  a g i o c  l a se  f w m s  e u t i e d r a l  t CI s u b h e d r  a 1  p t i e n e c r y s t  s up 
to 1 mrn d i a m e t e r .  They d o  n o t  d i s p l a y  t h e  s t r c m g  
o s c i l l a t c w y  z c m i n g  s e e n  i n  31168, p r o b a b l y  clue t o  i n c i p i e r i t  
a 1  t e r a t  icm. Ttie p r e s e n t  compc~s i  t i o n  seems t o  b e  a b o u t  
a l b i t e - - . o l i g c ~ c l a s e  CAnio"-ra:) b a s e d  on  e x t i n c t i o n  a n g l e s  elf 
a b c ~ u t  12 d e g r e e s  for  X.'W:)l a n d  up t c ~  1 3  d e g r e e s  f o r  Y"C)lO. 
T h e r e  is n o  q u a r t z  t t = ~  c m n p a r e  ttie r e f r a c t i v e  i n d e x  to, b u t  
t h e  m i l d  a l te ra t i lm t o  f i n e  f l a k e s  o f  s e r i c i t e  a n d  r a r e l y  
c a r  bclnat e, p l u s  t h e  1 clss  o f  c ~ z m p c ~ s i  t i  lmal zcmi ng , s u g g e s t s  
t h i s  c c l m p c ~ s i t i c ~ n  is  d u e  ts a l t e r a t i c o n  o f  a n  c ~ r i g i n a l l y  m l z l r e  

c a l c i c  p l  a g i c ~ c l a s e  (a1 so s u g g e s t e d  by t h e  p resE .nce  clf 
p y r u x e n e l .  I n  p l  a c e s ,  c a v b c ~ n a t e  f cwms a n h e d l - a l  q r  a i  ns up tcl 
0.5 mm d i a m e t e r  i n  m a s s e s  u p  tct s e v e r a l  mrn a c r s s s .  T h i s  may 
b e  d c ~ l o m i t e ,  or. c a l c i t e  ( i f  ttie c h i p s  t e s t e d  w i t h  a c i d  d i d  
n n t  c c m t a i  n a n y  c a r b o n a t e )  . 

M a f i c  phenocvys- t ; s  a r e  e u h e d r a l  arid up t c . 1  0.5 mm i n  
d i a m e t e r .  Some a r e  c l e a r ,  ar v e r y  p a l e  g r e e r - l i s h ,  and  
el emgat  e w i  t t i  e x t  i n c t  i cm arigl  e a b o u t  40  degv  ees, s u g g e s t  i rig 
a c l  in l r~pyroxer ie  s u c h  a9 a u g i  te. O t h e r  E; are o c t a g o n a l  i n  
o u t l i n e ,  w i t h  f r a c t u r i n g  arid a l t e r a t i u n  tct a brc~wn a m o r p h o u s  
phase ~=lr t o  y e 1  l clw-green f  i n e l  y  f  i b rac t s  ?c ti1 or i t e IZW 

s e r p e n t  1 n e  s u g g e s t  i ng  01 i v i  ne r a t  h e r  t ban p y r o x e n e ,  b u t  
~ z ~ t h e r  g r a i r r s  w i t h  t h i s  a l t e r a t i o n  a r e  i d e n t i f i a b l e  as 
c 1 i riclpyroxene. CJri b a l  a n c  e, I b e 1  i e v e  t h e r e  i s t=~nl y  p y r c ~ x e n e  
i r i  t h i s  r ~ x k .  

A c c e s s c w i e s  i n c l u d e  c l=(arse  p r i s m a t i c  g r a i n s  c ~ f  a p a t i t e  
u p  t l:l 0. 1  mm 1 cmg. Upaques  a r e  m a i  n l  y  tiernat i t e ,  a s  r m m d e d  
t o  s u b h e d u a l  g r a i n s  up t a  (3. 3 r r m  i n  d i a m e t e r  t h a t  may 
r e p r e s e n t  m a r t i t i z e d  f lxrner  m a g n e t i t e  c r y s t a l s .  E x t r e m e l y  
f i n e  Cmicvcln-sized:) hernat i . t e  g r . a i r . 1 ~  i r i  t h e  m a t y i  x i m p a r t  a 
r e d d i s h - p u r p l e  c a s t  t o  t h e  v c ~ l : : .  

The  cc1rnpccxLtxion o f  t h i s  s p e c i m e n  is a b o u t  t h a t  1:4f a n  
a u g i t e  b a s a l t  or p u s s i  b l y  b a s a l t i c  a n d e s i t e ,  d e p e n d i n g  fizm 
ttie or i q i r ~ a l  cmnp~rtsi t ictn o f  t h e  p l a g i ~ : ~ c l a s e .  n i r l o r  
a l t e r a t i o n  tcl s e r i c i t e ,  c a r b o n a t e  a n d  tiematite Elas ~:~lccurrecl.  
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F ' i r ~ e l y  p s r p h y r i t i r , ,  p u r p l e  a n d  g r e e n  v o l c a n i c  r o c k  
c h i p s  t ; ~  3 cm i n  d i a m e t e r  , scunewhat w e a t h e r e d .  The c h i p s  
a r e  norr-magnetic b u t  w h i t e  v e i n s  i n  them r e a c k  t o  c o l d  
d i l u t e  HC1. I n  p o l i s h e d  t h i n  s e c t i o n ,  t h e  reek f r a g m e n t s  i n  
t h i s  s p e c i m e n  are  s a n e w h a t  h e t e r c t l  i t h i  c , r a n g i n g  f rom f  i n e l  y  
p c w p h y r i t i c ,  s t r o n g l y  h e m a t i t e - s t a i n e d  ( p u r p l e )  p r o b a b l e  
b a s a l t 5  l i k e  31112, tc.1 c l e a r ,  c o a r s e ,  v a r i a b l y  c a l c i t e  
a1 t e r e d  p l  a g i o c  lase r o c k s .  The m i n e r a l u g y  is a p p r o x i m a t e l y  
as f a 1  lclws: 
F i  rle hemat  i t i  c b a s a l  t-2 Cclarse  p l a q i c c l a _ ~ e  d i s r i t e s  
P l a g i c ~ c l a s e  C a l t e r e d )  50% P l a g i o c l a s e  C a l b i t i c )  65% 
Opaque (hemat  i t e l  20% C a r b o n a t e  Ccal  c i t e3 15% 
Q u a r t  z t 3 s e c  ond a r  y  :) P" L C h l o r i t e  5% 
Epi  d a t e  5% Opaque ( hemat  i t e - -gc~e t  t.) i t e) 5% 
S e r i c i t e  5% Cl ay- - se r  i c i t e E Y -  L 
C h l o r i t e  5% ' 7 A c t i n o l i t ; e  5% 
M a t r i x  C u n i d e n t i  f i e d l  5% A p a t i t e  .:: 1  % 
' ? A c t i n c l l i t e  5% 

P l  a g i  QC 1 ase i n  t tiese r CK 1::s f r,w mc3 s u b l i e d r  a1 t e u h e d r  a1 
c r y s t a l s  u p  t o  1 . 5  mm l o n g .  The  c r y s t a l s  lack:: c o m p o s i t i o n a l  
z o n i n g ,  a n d  a r e  m i l d l y  a l t e r e d  t c ~  c l a y - s e r i c i t e ,  epidc:l te ,  
a n d  c a l c i t e .  T h e s e  f e a t u r e s  s u g g e s t  t h a t  t h e  c o m p s s i  t i o n  a s  
s e e n  now o f  a b o u t  a1 b i  .t e--01 i gclc 1  ase (An L,>-lzs, b a s e d  s n  
e x t i n c t i o n  a n g l e s  Y"O1C) n f  a b u u t  10 d e g r e e s : )  is n o t  p r i m a r y  
b u t  i n s t e a d  due t o  a 1  t e r a t  i on.  The  cwi g i r ~ a l  ~zclmpc~si t i o n  w a s  
p r o b a b l y  rnore c a l c  i c .  E p i d c ~ t e  fcwrns small rltundecl g r a i n s  up 
t o  (:).(:)5 mm d i a m e t e r  i n  the p l a g i o c l a s e .  C a l c i t e  f o r m s  
a n t ~ e d r a l  f i n e  tcl c o a r s e  cup t o  (3.7 mm:) g r a i n s  t h a t  may 
r e p l a c e  t h e  whtz~le 111f a c h i p ,  

T h e r e  a r e  rm r e c o g n i z a b l e  rna f ic  p h e n s c r y s t s  i n  t h e s e  
racks; a few p a t c h e s  o f  f i n e - g r a i n e d  f l a k y  g r e e n  ' ? c h l o r i t e  
i n  b o t h  r o c k  t y p e s  may r e p r e s e n t  t h e i r  flztrmer p r e s e n c e .  The 
m a t  r i x  i 5 p r  i r ~ c  i p a l  1 y  o p a q u e  i n  b ~ l t  h  r o c  C i  t y p e s ,  m a i  n l  y  
c o a r s e  s u b t ~ e d r a l  I-.lemaatite g r a i n s  up ~ I Z I  (3.5 rnnr a c r o s s  b u t  
i n c l u d i n g  e a r t h y ,  f i n e l y  d i v i d e d  h e m a k i t e .  I n  p l a c e s  t t ~ r e  
i s s~=(rne s e c  ~= ,ndar  y--1 ook i ng q u a r t  z ma k i ng up t h e  mat r  i x  a s  
f i n e  c h a l  c e d u n i  c  g r a i  n up .t #:I 0. (15 mrn d i  arnetev. F i n e  n e e d l e s  
o f  a s e c l m d a r y  m i n e r a l ,  t e n t a t i v e l y  i d e n t i f i e d  a s  
a c t i n o l i t e ,  f a r m  f e l t e d  masses r e p l a c i n g  p l a g i o c l a s e  i n  some 
c h i p s .  Euhecl ra l  c r y s t a l s  1z8f b r ~ = ~ w n i s h  a p a t i t e  up t u  0.05 mm 
l o n g  a r e  f o u n d  i n  t h e  d i o r i t i c  c h i p s .  

A l t h o u g h  t h e r e  is a c l e a r  t e x t u r a l  d i f f e r e n c e  b e t w e e n  
t h e  t w o  r o c k  t y p e s  c ~ u t  1 i ned  abcwu, t h e y  a p p e a r  tcl b e  
c o m p o s i t i c m a l l y  r e l a t e d  a n d  a r e  a l s c l  s imi lar  t o  91112.  The 
f i n e r ,  h e m a t i t i c  c h i p s  p r c b a b l y  r e p r e s e n t  b a s a l % i c  f l o w  
r o c  1 . : : ~  1 i ke 91 1 1 2  Cal t hocrgti c  1 j. n c ~ p y r o x e n e  c a n  not h e  
i d e n t i f i e d  i n  t h e m ) ,  w h e r e a s  t h e  ~ ~ ~ a r s m ~  c h i ~ 5  11111z11:: l ike a 
h igh- - l eve l .  i n t r u s i v e  I:I~ p r p & a b l e  d i c w i t i c  csmpcls i t ic ln .  
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F i n e  p u r p l i s h  v c ~ l c a n i c  o r  tiigter--level i n t r u s i v e  rolzl:: 

The  rlxl.:: c h i p s  making u p  t h i s  s a m p l e  a r e  o f  t w o  r n a i r i  
t y p e s :  p l a g i l z ~ c l a s e - r i c h  ? f i n e  c l i o r i t e s  a s  d e s c r i b e d  i n  
'3 1. 133 ,  and  q~.rartz--.c.alrb~=~r~a.t;e ? v e i  r i s ,  b u t  g r  a d a t  i clnal exarnpl es 
e x i s t ,  s u g g e s t i n g  t h a t  ttie v e i n s  a r e  d e v e l o p e d  i n  a n d  by 
a l t e r a t i c l r i  o f  ttie d i o r i t e .  

P l a y  i s c l  ase fcwmc; s u b t i e d r a l  tl:l e u t i e d r a l  c r y s t  a 1  s up t o  
2 mm l c ~ n q  t h a t  a r e  r:r~:~wtAed k c q e . t h e r ,  w i t h  v e r y  l i t t l e  1::1r n o  
m a t  r i x b e t w e e n .  Tire g r a i .  n s  a r e  mucier a t  el y  t o  i n  p l  a c e s  
s t r o n g l y  a l t e r e d  t c ~  s e r i c i t e ,  c a r b o n a t e ,  a n d  q u a r t z .  
T w i n n i n g  e x t  i n c t  i on a n g l e s  i r l d i c a t e  a n  a 1  b i  t i I: cclmpclsi t i cln, 
b u t  t h i s  is n o t  l i k e l y  t e  be t w i g i r i a l ;  t h e y  p r l s b a b l y  w e r e  
more c a l c i c .  S e r i c i - t ; r  forms f i n e  s u b h e c l r a l  f l a k e s  up t o  
0.05 mm l o n g ;  ~ z a r b o r i a t e  f o r m s  a n t i e d r a l  g r a i n s  a n d  a g g r e g a t e s  
LIP ' ~ C I  (3. 3 mm a c r o s s .  

Iq insr  m a f i c  m i n e r a l s  o r i g i n a l l y  p r e s e n t  i n t e r s t i t i a l  t o  
t h e  p l a g i o c l a s e  h a v e  beer.) r e p l a c e d  by a m i x t u r e  o f  c t i l c f i r i t e  
t h a t  h a s  m l x l e r a t e  g r e e n  p l e o c t i r s i  s m  arrd c a r b c m a t e .  I t  flzwms 
r a d i a % i n g  a g g r c ~ g a t e s  LIP - t o  0.5 mm aCrclsr3, C I ~  O m 0 5  m m  f l a k e s ,  
Minor e p i d s t e  a s  sscrbtiedral a g g r e g a t e s  LIP tcl 0 . 2  rrrm acrrlzlss, 
s e r  i c i t e a n d  c lpaques  a re  ac;sc~c i a t  e d  w i  .k t i  t h e s e  p a t  lz h e s .  The 
o p a q u e 5  i r lc  1  u d e  tiemat i t e a5 e u h e d r  a1 f  1 akes t o  sub t i edr  a1 
l a t h s  LIP t o  (3.1 nrm l c ~ n g ,  mixed i n  p l a c e s  w i t h  leuclzlxerie. 
Ttie h e m a t i t e  flzlrms e x s o l  sc~t i cm 1 attis i n  what  p r o b a b l  y  
o r i g i n a l l y  were m a g n e t i t e - . - i l m e r ~ i t e  i n - t e r g r o w t t i s  up t o  0.3 mm 
a c r c ~ s c , .  A P e w  remnants ;  o f  i s o t r l z l p i c  m a g n e t i t e  a r e  f o u n d  a t  
c o r e s  o f  t h e s e   grain!^. T h e r e  i s  n o  5 ~ ~ 1  .l.'i.de p r e s e n t  i n  t h i s  
u.lzlcC:, i n  s p i t e  o f  t h e  v e i n i n g .  l . .a rge  e u h e d r a l  a p a t i t e  
c r y 5 ; t a l s  a r e  up t l : ~  (0.4 rrm l o n g .  

H i g h l y  a l t e r e d  (?ve ined : )  r o c k  is comp~z~secl c:lf eut iec l ra l  
l a t h - s h a p e d  g r a i r i s  o f  seconclau.y q u a r t z  up %I::I I mrrl l cmg,  
c e m e n t e d  by s u b h e d r a l  c a l c i t e  up t o  0.5 mm i n  d i a m e t e r .  

Ttie h o s t  r o c k  i n  t h i s  s a m p l e  a p p e a r s  tcl h a v e  1:tr i g i r i a l  l y  
b e e n  a t i g h t l y  i n t e r l o c k i n g  a g g r e g a t e  o f  e u t i e d v a l  
p l a g i c l z l a s e  w i t h  m i n w  i n t e r s t i t i a l  n la f i c  ancl Fe--Ti c tx ide  
mater ia l ,  more  l ike  a f i n e  d i c w i t i c  s i l l  t h a n  a n  e x t r u s i v e  
v o l c a n i c .  M ~ x l e v a t e  p r o p y l i t i c  a l t e r a t i o n  is n o t  a c c o m p a n i e d  
by s u l f i d e  m i n e r a l . i z a t i o n .  



'3 ---- 1 188: FINE PLAGI O~~~ASE-?PYROXENE F-'OF?PI-lYF: I T I C: ANDES1 TE *?FLOW 
C?,LTEF:ED To SEF: I: C I TE-CCILOR I  TE-I-{EMAT I  TE 

P u r p l e  f i n e - g r a i n e d  vcl lcani r ,  rock::, r i sn--magnet ic .  W h i t e  
v e i n s  r e a c t  t n  c o l d  d i l u t e  HC1; mirlcsr arnc~urrts ~rlf b l a c k i s h  
?c h a 1  c o c  i t e  arid s ~ r r  r lzundi rig g r e e n  3 m a l  a c  h i  t e r io ted  i n  ttie 
b a g  o f  d r i l l  c u t t i n g s .  I n  p o l i s t ~ e d  t h i n  s e c . t i c m ,  ttie 
m i n e r a l  clgy cnf t h e  dwni r iant  Y I X  I:: t y p e  Cthe  ctt tier s a re  h i  g h l  y  
r u s t  - s t a i n e d  a n d  are p r s b a b l  y e:/;l::at i c p e b b l e s  t h a t ;  h a v e  
f a l l e n  i n t i 1  t h e  t i cde l  i s  clsrnpused o f :  

F l a g i c l c l a s e  C a l b i t i z e d  p t i e n o c r y s t s : )  50% 
B h l c l r i t e  (:after m a f i c s : )  10% 
Opaques  Chemat i t e l  1 (3 X 
C l a y - s e r i c i t e  ( : a f t e r  p l a g i c l c l a s e : )  1  0% 
3 Q u a r  t z Csecondar  y:) 3% 
A p a t i t e  2% 
M a t r i x  ( : f i n e  p l a g i c l c l a s e ,  c t i l c w i t e ,  c~paqcres:) 15% 

T h i s  is s i m i l a r  t u  3 1 1 1 2  a n d  same c h i p s  i n  91133: a 
f i n e l y  p o r p h y r i t i c ,  t i e m a t  i te--st a i n e d  v a l c a n i c  r o c k  composed 
o f  p l a g i c d a s e  a n d  minor  m a f i c  r e l i c t  p t i e n c ~ c r y s t s  set i n  a 
f i n e  matrix o f  t h e  same m i n e r a l s ,  w i t h  s c a t t e r e d  
m i c r s p t ~ e n c ~ c r y s t s  o f  o p a q u e  a f t e r  flarnrer Fe--Ti o x i d e s .  

P l  a g i o c  1 ase f o r m s  s u b h e d r  a1 t o  e u h e d r  a 1  c r y s t a l .  s u p  t o  
0.7 mm l o n g  t h a t  a r e  s t r x ~ r i g l y  c l z ~ n v e r t e d  tcl ari a l b i t i c  
c s m p s s i  t i can a c c o m p a n y i n g  m i  1 d tcl mlxler a t  e ~;er  i c i t i  z a t  i on.  
The  p l a g i o c l a s e  p r o b a b l y  w a s  c w i g i n a l l y  m o r e  c a l c i c .  
P a t c h e s  c ~ f  a v e r y  f i n e - g r a i n e d  ? c l a y  m i n e r a l  and 
r e c o g n i z a b l e  ser ir- i te  Cmuscc~vi te : )  a s  s u b h e d r . a l  f l a k e s  up t o  
0.025 mm i n  d i a m e t e r  r e p l a c e  up t o  30% mf i n d i v i d u a l  
p l a g i c ~ c l a s e  g r a i n s .  A w e a k l y  s e r i a t e  t e x t u r e  is fclrmed b y  
p r c q r e s s i v e l y  s m a l l e r .  c r y s t a l s  down t o  micrlz~l  i t e s  i n  t h e  
m a t r i x .  

F w m e r  m a f i c  c r y s t a l 5  a r e  r e p r e s e n t e d  b y  areas o f  
c h l  car i t e  a n d  ser i c i t e  w i  t ti s u b t i e d r  a 1  el m g a t  ed ~ x r t  1 i n e s  
s u g g e s t i v e  o f  ' ?pyroxene  c r y s t a l s .  T h e s e  areas a r e  u p  t o  1 
mm a c r c e i s ,  f l x m e d  o f  s=l.~lsri.l;r as ssubtiedral  f l a k e s  up t111 (:).(:)S 
mm i r i  d i  amet elP . 

T h e  m a t  r i :< i s n o t  d e c  i p h e r  a b l  e, b e i n g  t os f i n e - g r  a i  ned  
f o r  o p t i c a l  d e t e r m i n a t i c m ,  b u t  is p r c k m b l y  m a i n l y  
p l a g i s c l a s e  m i c r c ~ l i t e s ,  w i t t i  i n t e r s t i t i a l  c t i l c w i t e ,  c l a y ,  
a n d  p o s s i b l y  minor  s e c o n d a r y  q u a r t z .  

O p a q u e s  a re  s u b t i e d v a l  t o  r o u n d e d  a g g r e g a t e s  up tcl 0 . 2 5  
mm i n  d i a m e t e r ,  cclinposed grlf f i n e  tiematite g r a i n s  s f  25-50 
m i c r s n  s i z e .  O c c a ~ i s n a l  eut iec l ra l  1 a t t i - s h a p e d  tiemat; i t e  up tcl 
0.3 mm l o n g  is a l s o  f o u n d ,  a n d  f i n e  e a r t h y  h e m a t i t e  is 
p r e s e n t  i n  t h e  m a t r i x  o f  t h e  r ~ c k .  NCI s u l f i d e  is p r e s e n t ;  
ttie c o p p e r  c ~ x i d e  r n i r r e r a l s  s e e n  i n  hand  specirnerl  a r e  riot s e e n  
i n  t h i n  s e c t i o n .  

. I n  summary, t h i s  is a p l a g i o c J . a s e - p l z ' s s i b l y  p y r s x e r i e  
p o r  p h y r  i t i c f  i n e  vcll c arr i c r clc I::, p r  lzlbab 1  y  111 f  about a n d e s i  t i c 
Cclr b a s a l t i c  a n d e s i t e )  csrnpcfilsition. It; tias urrdergcwe m i l d  
p r o p y l i t i c  a l t e r a t i o n  tlzg s e r i c i t e ,  c t i l c w i t e  arid tiematite. 



9 1 2  12: FINE F'LAG I  OCLASE--'?FYRClXEI\IE POEPHYR I  T I  C, F'OSS I  BLY 
ANDESIEC: VOLCA_NC F L ~ ~ W  ALTERED TO SERICITE-CHLORITE-CALCITE 

F i n e  p u r p l e  v c l l c a n i c s  w i t h  g r e e n  c h l c ~ r i t i c  and  w h i t e  
c a l c i t e  v e i n s  ( r e a c t i o n  tcl c o l d  d i l u t e  H C l L  The  r o c k  is 
n o t  magnet  i c  . I n  p o l  i s h e d  t h i n  s e c t  i o n ,  t h e  modal 
m i n e r a l c q y  is a p p r o x i m a t e l y :  

C l a y - s e r i c i t e  ( a f t e r  p l a g i c ~ c l a s e )  45% 
Chl cw i t e 15% 
P l a g i c ~ c l a s e  S a l b i t i z e d  r e l i c t  p h e n c ~ c r y s t s : )  1 (1) % 
C a r b e m a t e  C c a l c i  t e )  1 0% 
Opaque ( h e m a t i t e : )  1 0% 
Q u a r t z  C s e c  o n d a r  y  :) 5% 
A p a t i t e  .-). a L  
I l m e n i  te ,  l e u e c ~ x e n e  2% 

Most ctf t h e  c h i p s  i n  t h i s  s a m p l e  a r e  cclrnposed elf r e l i c t  
p l a g i c ~ c l a s e  l a t h s  up t o  2 nun l o n g  set i n  a v a r i a b l y  
c h l c ~ r i t i z e d  a n d  s e r i c i t i z e d  m a t r i x ,  w i t h  s c a t t e r e d  h e m a t i t e  
pseudmcwphs a f t e r  '?magnet; i t e m  Some c h i  p 5  a re  a1 mclst 
e n t i  re1 y  cc~mposed o f  s e c o n d a r y  q u a r t z  a n d  c a r b o n a t e ,  
p r e s u m a b l y  Prclm v e i n s  i n  t h e  a l t e r e d  h o s t  r o c k ,  

F'l a g i o c l  ase is main1 y  pseudsmcwphed b y  f i n e  c l a y -  
s e r i c i t e  as  s u b h e d r a l  f l a k e s  up tcl 0.(325 mm l o n g .  I n  
p l a c e s ,  h o w e v e r ,  i t  h a s  b e e n  c c l n v e r t e d  t o  a l b i t e  iY2W10 = 17 
d e g r e e s : )  . 

I n  p l a c e s  t h e r e  a re  c c t a g o n a l  o u t l i n e s  o f  f o r m e r  m a f i c  
c r y s t a l s  up t o  2 mm a c r c ~ s s ,  s u g g e s t i v e  o f  p y r o x e n e  c r y s t a l s .  
They a r e  now cef imple te ly  p s e u d o m o r p h r d  by f i n e  c t i l l : ~  i t e  2 
c 1 a y - s e r  i c i  t e a n d  s o m e  c a l c i t e ,  s e c c ~ n d a r y  q u a r  t s and  o p a q u e s  
C h e m a t i t e  m a i n l y : ) .  The  c h l o r i t e  h a s  o n l y  p a l e  g r e e n  
p leoc twc l i sm,  i m p l y i n g  lclw F e  c c l n t e n t .  

Accesscl ry  m i n e r  a 1  5 i nc 1 u d e  e u h e d r a l  plr i smat i c  a p a t  i t e  
up t m  0.25 mm l o n g  a n d  s u b h e d r a l  h e m a t i t e  up t o  0.3 mm 
a c r o s s .  La th -1  i C::e exs l s l  u t  i cln i n t e r  gvc~wt  11s s u g g e s t  t h e y  a r e  
p r o b a b l y  a f t e r  f l x m e r  m i c l - c ~ p t ~ e n ~ r y t  o f  Fe--Ti ~mide.;.  No 
s u l f i d e s  are  p r e s e n t  i n  s p i t e  s f  t h e  v e i n i n g  a n d  s t r o n g  
a l t e r a t i c m .  

The matrix is s t r c w g l y  a l t e r e d  t o  f i n e  (lC)-20 micvlrm 
d i a m e t e r : )  s e r i c i t e ,  c a r b o n a t e ,  c h l c w i t e  a n d  t~emati te ,  w i t h  
p o s s i b l e  m i n w  q u a r t z  i n  p l a c e s .  V e i n s  a r e  a r e a s  c ~ f  
i n t e n s e ,  c c t a r s e r - g r a i n e d  c a r b o n a t e  ( c a l c i t e : )  and  q u a r t z  up 
t o  0 . 5  mm a c r o s s ,  or else f i n e - g r a i n e d  a g g r e g a t e s  elf t h e  
same m i  n e r  a1 5 .  

I n  summary, t h i s  is a l s c l  a f i n e  p c ~ v p t i y r i t i c  b a s a l t  I:I~ 

a n d e s i  t i  c b a s a l  t t h a t  h a s  u n d e r  g o n e  mclder a t  e t CI s t r o n g  
p r c l p y l i t i c - p h y l l i c  a l t e r a t i o n  t o  s e r i c i t e ,  c a r b o n a t e ,  q u a r t z  
and 1 esser c 11 1  or i t e--tiemat i t e. 



'3 1230: PLAGI  OCLASE--?PYROXENE PORPHYE I T  I C, POSS I ELE A N D E S  I T I C  
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More c c l a r s e l y  p w p t r y r i t i c  p u r p l e  v c d c a n i c  f l o w  r c c k  
c h a r a c t e r i z e d  b y  w h i t e  p l a g i o c l a s e  p t ~ e n s c r y s t s  to 1 mm. 
T h i n  g r e e n  a n d  w t r i t e  C c h l w i t e  a n d  c a l c i t e : )  v e i n s  c u t  t h e  
r c c k ,  which  r e a c t  tcl c o l d  d i l u t e  HC1. T h e  r c ~ k  is n o t  
magnet  i c  . I n  p o l  i s h e d  t h i  n  s e c t  i o n ,  t h e  modal m i  n e r  a 1  c q y  i s 
a p p r o x i m a t e l y  a s  f o l  lclws: 

P l a g i c d a s e  C a l b i t i z e d : )  30% 
S e r i c i t e  (mus;csvi te : )  3 (1) % 
C a r b o n a t e  C c a l c i  t e )  -2 c) % 
Opaque ( h e m a t i t e : )  1 O X  
C h l o r i t e  e=- .JL 
Q u a r t z  ( s e c o n d a r y ? )  3% . 
A p a t i t e  C . .2L 

A s  i n  o t h e r  s a m p l e s  1=1f k t r i s  s u i t e ,  t h i s  rclci:: c c l n s i s t s  
p r  i m a r  j. 1 y  o f  r e 1  i z t p l  agiclc 1  ase and 1 esser m a - f  i c  p h e n s c r y s t  s 
set in a r e l a t i v e l y  minclv arnclurrt o f  f i n e  m a % r i x .  B o t h  
m a t u  i x and  p h e n c l c r y s t s  a r e  a1 t e r e d  i n  t h i s  spelz i men. 

S u b h e d r a l  t o  e u h e d r a l  p l a g i l x l a s e  p h e n c c r y s t s  are  up t o  
1 mm l o n g  a n d  a r e  e i t h e r  c l e a r  C a l b i t i z e d :  Y + - O l Q  = 1G 
d e g r  ees, Z " 0 0 1  = 1  O degu eees, Ana- A 1) or ar e pseudclmer p ired 
b y  f i n e  f l a k e s  a f  s e r i c i t e  a n d  c a r b c m a t e  C25--5(1) m i c r l m  
d i a m e t e r  I .  

Former  m a  f  i c si t es a re  r e c  t a n g u l  alp i n  cut 1 i n e  a n d  up t 
0.75 nrm 1 ong .  They a r e  now compl etel  y pseudl:msrphed by 
m u s c c w i t e  a s  s u b h e d r a l  f l a k e s  up t o  0.3 mm l o n g ,  c a r b e f i n a t e  
a s  a n t r e d r a l  g r a i n s  up t l z ~  0.2 mm l o n g ,  a n d  f i n e  c ~ p a q u e s  t h a t  
i n c l u d e  hen la t i  t e  and  p o s s i b l y  mirror ? r u t  i le .  The c o a r s e  
i n t e v  1 e a v i  ng o f  m u s c o v i t e   suggest^ t h e  p o s s i b l e  f o r m e r  
p r e s e n c e  o f  b i o t i t e ,  b u t  i n  v i e w  elf t h e  c h a r a c t e r  elf t h e  
~t h e r  pseudomcw p h s  ( o c  t a g c ~ n a l  u u t  1 i nes)  s u g g e s t  i ng p y r o x e n e ,  
i t  is n o t  l i k e l y .  A p a t i t e  c r y s t a l s  a r e  s u b h e d r a l  a n d  up t o  
0.3 mm l o n g ;  t h e y  a r e  c h a r a c t e r i s t i c a l l y  s t a i n e d  b r i g h t  r e d  
b y  f i n e  hemat  i t e  d u s t .  

O p a q u e s  a re  m a i n l y  s i u b h e d r a l  m i  c r o p h e n c c r y s t s  ~rlf 
h e m a t i t e  u p  .I.;lr~ 0.3 mm a c r c l s s  t h a t  clrlr~t a i n  re1 i c t  exsic11 ut i a n  
l a t h  t e x t u r e s  i n d i c a t i v e  o f  fcwmeu m a g n e t i t d i  l m e n i t e  
i n t e r g r c ~ w t h s .  T h e r e  i s a1 ss f i n e  eaut try 11ema.t i %e p r e s e n t  i n  
t h e  m a t r i x  o f  t h e  rctck,  a s  5--10 micrcm s i z e d  p a r t i c l e s .  
T h e r e  a re  n o  5161 f i d e s .  

T h e  matrix is h e a v i l y  a l t e r e d  t o  f i n e  s e r i c i t e  a n d  
c a u b c ~ n a t e ;  i n  p l a c e s  t h e r e  is a l so  a p p r e c i a b l e  c t r l w i t e ,  a s  
f i n e  a n t r e d r a l  f l a k e s  up t o  15 m i c r o n s  i n  d i a m e t e r .  T h e  
c h l o r  i t e  is rnagrlesi a n  ( n o  p l  e o c  trucli 5 m  s r  ar rc~malous  
b i r e f r  i rlgerlce:) . T h e r e  may b e  m i r r o r  q u a r t z  (.;ec~mclary:). 

T h i s  r o c k  a p p e a r s  t o  b e  s i m j .  1 ar ts clttreu p l a g i c l c l a s e - -  
r cpyr.uxene p a r p h y r  i t  i c  v o l c a n i c  ?f luw r o c k s  i n  t h i s  s u i t e ,  
p a s s b i  l y  a n d e s i  t i c  or basial  t i c  a n d e s i  t e  i n  c o m p a s i  t i o n .  I t  
h a s  unde l rgone  s i g n i  f i c a n t  p t ~ y l l  i c  a l t e r a t i o n  C s e r i c i t e - -  
c a r b o n a t e  -(- ctr1~:~uite-trernatite:), b u t  t h e y e  is n o  s u l f i d e  
m i n e r a l i z a t i c m .  
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STATEMENT OF QUALIFICATIONS 

I, Andrew W. Gourlay, hereby certify that: 

1. I am presently employed by MineQuest Exploration 
Associates Ltd. as Senior Geologist. 

2. I am a graduate of the University of British 
Columbia (B.Sc. Hons., 1977, in geology). 

3. I am a Professional Geologist in good standing 
with the Association of Professional Engineers, 
Geologists and Geophysicists of Alberta, and a 
Fellow of the Geological Association of Canada. 

4. I have practised my profession as geologist for 
13 years. 

The information used in this report is based 
reports, maps, and data lists on file at 
MineQuest Exploration Associates Ltd. and 
personal familiarity with t 

Signed 

Dated at V 
1st day of Ap 





APPPENDIX VII 
Cost Statement 

For The Period February 1 to March 31, 1991 

Fees 
R.V. Longe 2.50 hrs. @ $ 96.00 
A.W. ~ou;lav 52.75 hrs. @ $ 7'5.00 
A.W. ~ourlaG 14.50 days @ $450.00 
G. Vernon 30.75 hrs. @ $ 43.00 
G. Vernon 15.00 days @ $260.00 
J.A. Turner .25 hrs. @ $ 64.00 

Temporary Staff 
C. Donders 35.25 hrs. @ $ 36.00 
M. Steiner 6.00 days @ $180.00 
A. Wardwell 6.00 days @ $180.00 

GST on Fees 

Disbursements 
Analysis 
Bulldozing 
Courier 
Drilling 
Equipment Rental 
Food and Accommodation 
Freight 
Fuels and Lubricants 
Groceries 
Legal 
Rental Vehicles 
Reprographics 
Storage 
Supplies 
Taxi/Busfare/Parking 
Telecommunications 
GST on Disbursements 

Total Disbursements 
10% on Disbursements 
GST on 10% 

MineQuest In-House Charaes 
Photocopies 

L M i n e Q u e s t  Exploration Associates Ltd. 
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M i n e r a l  T e n u r e  Act 

Sec t ions  25, 26 & 27 

STATEMENT O F  W O R K  - C A S H  PAYMENT 

I 
Ind icate t ype  of t i t le  ..  M i n e r a l  

(Mlnoral or Placar) 
7 

I Mining D iv i s ion  
N i c o l a  

DOCUMENT No 
OFTICE USE ONLY 

I rlECOnOlNG STAMP I 
1, G e o r g e  V e r n o n  Agen, for MinfQuest Exploration A s s o c i a t e s  Ltd. 

(Nama) (NamW)  
5 0 0  - 2 2 0  C a m b i e  S t r e e t  5 0 0  - 2 2 0  C a m b i e  S t r e e t  

(Address) (Addross) 
V a n c o u v e r ,  B . C .  V a n c o u v e r ,  B . C .  

( 6 0 4 )  6 6 9 - 2 2 5 1  V 6 B  1 B 5  ( 6 0 4 )  6 6 9 - 2 2 5 1  V 6 B  1 B 5  
(Telephone) (Telrphono) 

Val id  subs is t i ng  FMC No.  3 0 4 9 9 3  & Val id s u b s i s t ~ n g  F M C  N o  3 0 8 0 7 4  :7;2&7 
FMC C o d e  F M C  C o d e  M I N E X A  

STATE THAT (NOTE: I f  only p a y i n g  c a s h  in l i eu ,  turn t o  r e v e r s e  a n d  c o m p l e t e  c o l u m n s  G to J a n d  Q t o  T.) 

1. I h a v e  done ,  o r  c a u s e d  t o  be done, w o r k  on t h e  ZIG 1 Z I G  ZUL 

Clalm(s)  

P e c o r d  No(s). 2 2 4 2 ,  2 2 5 5 ,  2 2 4 9  

W o r k  was done f r o m  January 1 , 19 9 1  , lo M a r c h  3 1  , 19 g1 ; 
* 

and w a s  done in compliance with Section 5 0  of t h e  M i n e r a l  Tenure Act and 

Sec t ion  19(3) o f  t h e  R e g u l a t i o n  YES N O  

I I h e r e b y  reques t  tha t  t h e  c l a i m s  l is ted in Column G on this S ta tement  of W o r k  b e  G r o u p e d  and I con f i rm that  1 
all claims l is ted a re  c o n t i g u o u s  Y E S  

NO U 
FEE - $10.00 

TYPE OF WORK 

PHYSICAL: Work such as trenches, open culs, adils, pits, shalls, reclamation, and conslruclion of roads and lraiis. Delails as required 
under seclion 13 ol the Regulalions, including the mop and cosl slalemenl, musl be given on lhis slalemenl. , 

PROSPECTING: Delails as required under seclion 9 ol the Reguiaiions must be subrnilled in a lechnical reporl. Prospecling work can 
only be claimed once by the same owner of ll ie ground, and only during the lirsl three years ol ownership. 

GEOLOGICAL. GEOPHYSICAL. GEOCHEMICAL, DRILLING: Details must be submitted in a technical reporl conlorrning to sections 5 
lhrough 8 (as appropriate) of lhe Regulalions. 

PORTABLE ASSESSMENT CREDIT (PAC) WITHDRAWAL: A maximum of 30% ol \he approved value of geological, geophysical, geoch'emical 
andlor drilling work on lhis slalemenl may be willidrawn lrorn the owner's or operalor's PAC account and added lo the 
work value on this slalemenl. 

TYPE OF WORK 

(Specily Physical (include delails), Prospecting, Geological, elc) 

operator (provided Address500-30 S o u d a n  Ave.  
the financing)? Ransler amount in Box r lo reverse side 01 form 

?bron.to, O n t .  Phone and cornplcle as reqrrircd 

TOTALS 

I I 

VALUE OF WORK 

A + 

PAC WITHDRAWAL - Maximum 30% of Value in Box C Only 

'GeolOgicai 
elc. Physical 

B + 

'Prospecling 

E -t E 

%42,500 = 

F $ 4 2 , 5 0 0  

D$ 42,500 

from account(s) of TOTAL 

Who was the Name 
R a y r o c k  Y e l l o w k n i f e  R e s o u r c e s  Inc. 



Cash Payment 
APPUCPJIOE( OF WORX CXH31T 

C M f N 0 1 P 
APPLIED m 

NRV 
a c s  

R e a d -  Fees zE EXPIRT DATE 
CREm 

Y W F S  FiEwMw 

I .................................................. .................. ....._... . 

................ ......................... . .  .2.. 3m.. .Zy08~94 . .  ........... 
2 ........................ , 300 . .  ...................... .08/.09/194... ........... 

2 ........................... ............ 

.................... . .  .2 -180.. .......... 

.......... 

N E W  
rn DATE 

ZIG 2 1 2242 1 20 . . . . . . . . . . . . . . . . . . .  ,. ........................... 
7JG 4 2255 / 20 ....................................... . . . . .  

j ~nrfect to and vesl back to Iha Pmvlnca 



Province of British Columbia 
Ministry of Energy, Mines and Petroleum Resources 

MINERAL RESOURCES DIVISION - TITLES BRANCH 

Mineral Tenure Act 
sections 25, 26 & 27 

STATEMENT OF WORK - CASH PAYMENT 

M i n e r a l  Indicate type of title . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(Mlneral or Placer) 

DOCUMENT No. 
OFFICE USE ONLY 

N i c o l a  Mining Division RECORDING STAMP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G e o r g e  Ve rnon  M i n o e s t  Exploration Associates LM. 
1 , ................. .. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Agent lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

500 - 220 ~a'NmPrie S t r e e t  500 - 2 2 d N y # b i e  S t r e e t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(Mdrsrr) (Addr ss) 
~ a n c o u v e r  , B. C .  

> 
Vancouve r ,  6 .  c,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' ( 6 0 4 )  669-2251 V6B 1B5 ( 6 0 4 )  669-2251 V6B 1B5 ............................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
, l-r*l.phoru) (Talephona) 
Valid subsisting FMC No. .................... 304993 ... /27& Valid subsisting FMC No. . . . . . . . . . . . . . . . . . . . . . . . .  308074 (7fd937 

. . . . . . . . . . . . .  FMC Code . . . . . . . . . . . . . .  ~ ~ 6 6 d . ? 3 7 , 0 . 6  FMC Code . . . . . . . . . . . . . . . . . . . . . .  MINEXA: 

STATE THAT (NOTE: If only paylng cash In lieu, turn to reverse and complete columns G to J and Q to T.) 

. . . . .  1. I have done, or caused to be done, work on the ??*.G. l.!. Z * G .  3. 
: Claim(s) . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2244,  2243 
Record No@). ............. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , , . ,  . . . .  

J a n u a r y  1 9 1  March 3 1  9 1  1 . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Work was done from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 19 , lo , 19 ; 

and was done in compliance with Section 50 of the Mineral Tenure Act and 

Sbction 19(3) of ihe Regulation YES NO 

I hereby request that the claims listed in Column G on this Statement of Work be Grouped and I confirm th'at 

all claims listed are contiguous YES 
NO 

FEE - $10.00 
I J 

I 

TYPE OF WORK 

I PHYSICAL: Work such as trenches, open cuts, adits, pits, shafts, reclamation, and construction of roads and trails. Details as required 
under section 13 of the Regulations, Including the map and cost statement, must be given on this statement. , . . 

I PROSPECTING: Details as required under section 9 of the Regulations must be submilled In a technical report. Prospecting work can I 

only be claimed once by the same owner of the ground, and only during the first three years of ownership. I GEOLOGICAL. GEOPHYSICAL. GEOCHEMICAL. DRILLING: Details must be submilled in a technical report conforming to sectioy 5 
through 8 (as appropriate) of the Regulations. I 

I TYPE OF WORK 1 VALUE OF WORK 

POATABLE ASSESSMENT CREDIT (PAC) WITHDRAWAL: A maximum of 30% of the approved value of geological, geophysical, geochemical 
andlor drilling work on this statement may be withdrawn from lhe owner's or operator's PAC account and added to the 
work value on this statement. 

' 

I I I 

TOTALS IA + (B + Ic$ 42,509 

(Specify Physical (include details), Prospecting. Geological, etc.) 

PAC WITHDRAWAL - Maximum 30% of Value in Box C Only 

from account(s) of 

Physical I 'Prospecting 1 'Geological 
elc. 

I I 

I Who was the Name Rayrock Yellowknife Resources Inc. 

owator (provided 500-30 Soudan Ave. 
the financing)? Transfer amounl in Box F to reverse side of form mmtol Phone: (416) 489-0022 and complete as required. 



F 11 I WISH TO APPLY $ 1 9 1 4 0 0  OF THE 
TOTAL VALUE FROM BOX F AS FOLLOWS: 

I NOTICE TO GROUP No. RECORDED I 

CLAIM IDENTIFICATION 

G ! H I l l  J 

CLAIM NAME No. OF CURRENT 
(one claimllease per line) / I UNITS IXPIW M 

.................................................................................... 
JZIG 1 2244 a 12/08/9 ...................................................................... 

ZIG 3 2243 20 W O W 9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ZIG 5 2256 12  23/09/9 ..................................................................................... 

ZIG Fr. 2458 ........................................................... 

Columns G thm h P Inclusive MUST BE COMPLETED befwr work credlts can be gnnted to claims. Col- 
umns G thmugh?lnd Q through T inclusive MUST BE COMPLETED before s cash payment or rental pay- 
ment can be credlted. Columns not applicable need not be compWed. 

-- 

value of work tobe cred~ted to ponable assessment credi (PAC) accountp). 
[May only be credtted from the approved value of Box C not applied to clams I 

Name I Amount I 
Name of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ayrock Yellufaknife Resources Inc. 11,550 - 1 . .  
owne~loperator 

. . . . . . . . .  . . . . . . . . . . . .  2. .MineQUe~f. %%ation   associate^ W. 11,559 

cash , Payment - 

I. the undersigned Free Miner, hereby acknowledge and understand that it is an offence to knowingly make a false 
statement or provide false information under the Mineral Tenure Act. I funher acknowledge and undernand that 
if the statements made. or information given, in this Slatement of Work - Cash Payment are found to be false 
and the exploration and development has not been perfwmed, as alleged in this Statement of Work - Cash Pay- 
ment, then the work reported on this Satemenl will ba cancelled and the subject mineral claim(s) may as a result. 
forfeit to and ves back to the Province: 



Province of British Columbia 
Ministry of Energy, Mines and Petroleum Resources 

MINERAL RESOURCES DIVISION - TITLES BRANCH 

DOCUMENT No. 
OFFICE USE ONLY 

Mineral Tenure Act 
SECllON 28 

NOTICE TO GROUP 

M i n e r a l  INDICATE TYPE OF TITLE .................... .. .............................................................................................. 
(Mineral or Placer)' 

/SCB-BLCOBDEP. N.cEIvED ! 
,.,., .... q!. ....... $..!@ 

VANCOUVER, B.C. 4w 
RECORDING STAMP 

,- .- G e o r g e  ............................................................................................... V e r n o n  MineQuest Exploration Associates Ltd. 
............................................................................... ..................... I, .. Agent for 

(Name) (Name) 

........ ..... 5 0 0 - 2 2 0 C a m b i e  S t r e e t  ................................... 5 . . a  2 . 2 . Q a a a a . C a ~ i i e  ..... S. t r  e.et .......................................................................................................... 
(Address) (Address) 

V a n c o u v e r ,  B.C. V a n c o u v e r ,  B.C.  
....................................................................................................................................... 

( 6 0 4 )  6 6 9 - 2 2 5 1  V6B 1 B 5  .... (.6..8.4.) ....... 6.6.9..-.2.2.5.J, . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
(Telephone) (Postal Code) 

Valid subsisting FMC No. ............ 3..0.8.I!7.4 ......4.4................,.,,,,.. 

\ l € kdCd  FMC Code ........................................................................................... FMC Code 

....... request that the following mineral titles be grouped under group name 5I.G ..,. EAST ,,,., 1.99.1.-L.,., .......................... 

. . . . .  N i c o l a  Mlnmg D~vlslon ............................................................................... 9 2  H / 1 5 ~  ................................................................................................. Map No. 

............................................. : ................................................... 
(Signature of Applicant) 

Name of Claim 

'NOTE: Mineral claim(s) and lease(s) cannot be 
grouped with placer claims and leases 

Title Number 

MTL 1 14 REV 88/07 
W- 1426 



Province of British Columbia 
Ministry o f  Energy, Mines and P e t r o l e u m  Resources 

MINERAL RESOURCES DIVISION - TITLES BRANCH 

Mineral Tenure Act 
SECTION 28 

NOTICE TO GROUP 

Mineral  INDICATE TYPE OF TITLE ........................................................................................................... 
(Mineral or Placer)' 

DOCUMENT No. 
OFFICE USE ONLY 

SUB-RECO2DER 
RECEIVED 1 MAY 2 4 1991 4 

M. . # pF%G&&$..@3.. 
VANCOUvif:, B.C. 

RECORDING STAMP I 
G e o r g e  V e r n o n  I , .......................................................................................................................... A g e n t  f o r  ......................................... MineQuest Ekploration A s s o c i a t e s  Ltd. 
5 0 0  - 2 2 0  '!!%%hie S t r e e t  Cambie  S t ree t  

........................................................................................................................................ 
(Address) 

V a n c o u v e r ,  B.C. 
... .............................................................................................................................. 

( 6 0 4 )  6 6 9 - 2 2 5 1  V6B 1B5 ( 6 0 4 )  6 6 9 - 2 2 5 1  ............................................................................................................... ................................................................. ......................................................... V6B 1B5  (.( 
(Telephone) (Postal Code) (Telephone) (Postal Code) 

3 0 4 9 9 3  V a l i d  s u b s i s t i n g  FMC No. ............................................................ Va l i d  subsisting FMC No. ........... .3.!?.8.0074 ............................... 

MINEXA FMC Code . . V E  RA?. 6.d ............................................. FMC C o d e  ........................................................................................................ 

..... ..... r e q u e s t  t h a t  t h e  f o l l o w i n g  mineral t i t l es  be grouped under group name ......... GIG WES? 19.9,1.-.1 .......................... 

. . . . .  Nicola Mlnlng Dlv~s~on ................................................................................ 

Name of Clalm No' Of Title Number Units 

ZIG 2  2 0  2 2 4 2  

ZIG 4  20  2 2 5 5  

Z I G  6  1 0  2389  

ZUL 1 1 2  2 2 4 9  
2328pc/ 

ZUL 3  0 4  2558 

'NOTE: Mineral claim(s) and lease(s) cannot be 
grouped with placer claims and leases 

9 2  H / 1 5 ~  Map No. .......................................................................................................... 

Name of Claim Eitf Title Number 

MTL 114 REV 8W7 
W-1426 






