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1.0 SUMMARY 

The Pacific Eastern claim group consists of 59 crown granted 
mineral claims and 27 crown granted fractional mineral claims under 
option to Normine Resources Ltd. from Urbanwest Development Corp. of 
Vancouver, B.C. 

The Pacific Eastern property is located 160 kilometres north of 
Vancouver approximately 5.45 kilometres southeast of the townsite of 
Bralorne. Access is by pavement and good gravel roads 112 kilometres 
northwest from Lillooet and 5.45 kilometers of rough gravel road to 
the west end of the claims. The claims extend southwesterly up 
Cadwallader Creek and cover the south slope of the creek for 8 
kilometres from Extension to Chism Creek. ghe claims are located in 
theoLillooet Mining Divison at Latitude 50 45' North and Longitude 
122 45' West. (See Figure 1 and 2 . )  

The elevation of the claim group is from 1,200 t o  1,500 metres 
and topographically is an area of steep relief with tree covered 
slopes with various creeks draining south into Cadwallader Creek. 
The main area of interest on the Pioneer Extension showing lies 
along the valley bottom and is covered with up to 75 metres of 
glacial till which has made surface exploration difficult. 

The Pacific Eastern property adjoins the Pioneer Mine 
immediately to the east. The main workings are located on the 
Pioneer Extension No. 1-2 mineral claims approximately 1,000 metres 
east of the Pioneer No. 1 and No. 2 shafts. 

The Bralorne-Pioneer Mines vein system was the largest gold 
producer in British Columbia and ranks 9th in Canadian gold 
production. Production from the Bralorne-Pioneer Mines in the period 
1900-1971 was 4.15 million ounces gold and .95 million ounces silver 
from 7.9 million tons of ore averaging .53 oz/ton gold recovered 
(after dilution and milling). The Bralorne mine closed in 1971 due 
to declining reserves, escalating costs and a pegged price of gold 
at $35/ounce. E and B Exploration (now Mascot Gold) optioned the 
property in 1979 and have delineated 930,000 tons of 0.25 oz/ton 
gold in all tonnage categories. Their reseiv2s are primarly in old 
working areas and a new 150,000 ton body of .45 oz/ton gold in the 
upper levels of the 51 B Footwall vein. In addition Levon-Veronex 
Resources on the Congress and BRX properties (on the north end of 
the Bralorne structure) has announced indicated reserves of 670,000 
tons of .25 oz/ton gold (160,000 ounces gold.) 

Mineralization consists of free gold and 1-3% pyrite-arseno- 
pyrite in sheared quartz veins 3-20 feet wide averaging 4-6 feet. 
Principal production came from four large veins, the 77, 51, 27 and 
Main Vein from ore shoots with strike lengths of 1,000-1,500 metres 
and dip lengths of 1,500-2,000 metres. The great persistance of 
these veins to depth is due to the c l o s e  association with the 
Cadwallader fault a deep seated crustal structure. The veins strike 
tangentically to the Cadwallader fault within a lens shaped body of 



greenstone, diorite, soda granite, and greenstone which sustain 
brittle fractures. Extensive quar t z -ca rbona te -b io t i t e  alteration 
envelopes surround the veins indicating a large hydrothermal system 
which has further enhanced the brittle nature of the host rocks. The 
ribbon texture of the veins indicates many periods of open space 
filling which took place over an extended time period accompanied by 
recurrent small movements along the vein shears. 

During 1935-1937 (Pacific Eastern Gold Mines Ltd.) and 1944- 
1947 (Quebec Cartier Mining Company) completed underground mining 
work and explored the Pioneer greenstone anticline from the 520 
cross  cut outward along the 1959 drift for approximately 800 metres. 
The most significant vein discovered was located near the 520 
crosscut. It was explored on via the 690 west drift, the west drift 
and a connecting winze, See Figure A .  Significant assays of greater 
than . 2  oz/ton were realized over extended sections and a grade of 
greater than .5 oz/ton was taken on the 690 west drift. Diamond 
drilling in 1985 (P85-02) to test the vein at depth interested two 
veins. One 1.0 to 1.5 metres wide with a wide carbonate altered 
envelope. The veins contained disseminated pyrite-pyrrhotite, and 
rare arsenopyrite and trace to 0.08 oz/ton gold. P85-03 drilled 250 
metres to the east of P85-02, intersected 2 quartz stringer zones 
containing disseminated sphalerite, chalcopyrite, pyrite and galena 
with trace gold. 

The revised (1986) geology of the Pacific Eastern property is 
shown in plan maps Figures 5 and 8 and in cross sections Figures 9 
and 10. Two deep diamond drill holes P86-04 and P86-05 were drilled 
by Normine Resources Ltd during 1986. DDH P86-04 was targeted to 
test the favourable geological environment of the North Pioneer 
Greenstone anticline adjacent to Bralorne Intrusives and the 
Cadwallader fault below the western end of the 1595 drift and DDH 
1945 No. 13. Two significant auriferous veins were intersected in 
DDH No. 13; one vein 1.0 metres wide with 0.1 oz/ton and a second 
one 1.5 metres wide with "free gold" - no assays. DDH P86-05 was 
targeted to test the Pioneer greenstone formation 550 metres east of 
the end of the 1595 drift. With this significant step out, a "new 
mineralized regime" was sought eastward along the favourable 
greenstone/diorite host rocks. 

No significant quartz veining was interested in P86-04. The 
geological section was down dropped significantly with the Pioneer 
greenstone being intersected 150 metres deeper than expected. An 
"Empire type" fault was postulated to account for the downward 
displacement and an apparent 70 metre right lateral strike slip 
movement . 

P86-05 intersected "significant looking" ribbon banded quartz 
veins within a large mass of diorite/quartz diorite as well as zones 
of strong ankerite-calcite alteration with smeared sulphides on 
fracture plans; all of which contained only background t o  weakly 
anomalous arsenic and very weak anomalous to background gold values. 



1.1 CONCLUSIONS 

1. The following criteria appear to be significant factors in 
the formation of Bralorne/Pioneer type Gold Quartz Vein 
Deposits: 

a) Close proximity to the Cadwallader fault. The 
presence of ultramafic rocks suggest a deep plumbing 
system capable of taping gold sources related to 
upper mantle degassing or lower crustal 
granulitization (Colvine et al, 1984). 

b) Host Rocks. Bralorne Intrusives, diorite, quartz 
diorite, soda granite and Pioneer greenstone. These 
rocks are competent enough to sustain brittle 
fracture therefore condusive to vein development. 

c) Presence of Albite Dyking. Albite dykes appear to be 
precussor to gold quartz veins striking and dipping 
similar to Au-veins at Bralorne and Pioneer. Although 
the Au mineralization could be of upper mantle or 
lower crustal in origin a geothermal heat pump is 
necessary to distribute the Au bearing hydrothermal 
solution. A deep seated intrusive related to the 
albite dykes is envisaged as that heat pump. The 
diorite/soda granite appears to be "old" geologically 
(245 my, K-AY) to have been possible mineralizers. 
(C. Leitch personnel communication). 

d) Hydrothermal alteration in particular carbonization 
of wall rock appears to be closely associated with 
productive veins at Bralorne and Pioneer mines. 

2. The 1986 diamond drill program (DDH P86-04 and DDH 86-05) 
confirmed that the favourable geological environment of 
Bralorne Intrusives and Pioneer greenstones with banded 
quartz veins enveloped by carbonate alteration extends 
eastward from known underground workings, however, only 
trace amounts of gold were encountered in the veins. 

DDH 86-04 failed to intersect significant quartz veining, 
although it intersected two zones of strong carbonate 
alteration within fault/shear zones. A "Empire type" fault 
was postulated to account for the down drop in the section 
by 150 metres and approximately 70 metres of right lateral 
strike slip movement. 

DDH 86-05 intersected a thick section (218 metres) of 
diorite/quartz diorite similar to the Bralorne mine area 
which has intruded the Pioneer greenstone anticline and is 
cut by several encouraging Bralorne t y p e  ribbon banded 
quartz veins; the veins, however, contained only weak 
arsenic and gold geochemical values. 



3 .  Two target areas have been defined by the 1985-1986 diamond 
drill programs. 

Target 1 

Hole P86-05 intersected an unexpected thick section (218 
metres) of diorite/quartz diorite which has intruded the 
Pioneer greenstone anticline. The diorite from 384 - 602 
metres is extensively veined with many quartz veins with 
carbonate halos and disseminated pyrite. Although only weak 
gold is present, the intensity of alteration and similarity 
of the banded veins to the Bralorne veins indicate that 
this area may be on the fringe of another gold mineralizing 
structure with a possible gold source to the east. 

The results of a limited soil geochemical survey located 
east of P86-05 show a weak arsenic-antimony anomaly located 
at L115+ OOE; 97+00E (90 ppm A s  and 1.6 ppm Sb). This weak 
anomaly lies above the point recently drilled by P86-05, 
but because the sampled media was glacial till, anomalous 
values are related to transported material, which is 
possibly further to the east. 

Target 2 

A s  drilling has progressed eastward from the Pioneer Mine 
and the 520 crosscut the late hydrothermal "gold 
mineralizing" event that produced the high grade Main and 
27 veins appears to weaken eastward with 86-04 failing 
intersect significant alteration or veining. 

The western portion of the Pacific Eastern property appears 
to be still within the Pioneer gold mineralized regime as 
significant gold values are contained within a vein located 
just east of the 520 cross cut. The vein was explored via 
underground work on the 690 west drift, west drift and 
connecting winze with some significant results of greater 
than . 2  oz/ton cver 15 metres on the west drift and a grade 
of greater than 5.0 oz/ton on the 690 west drift, see 
Figure A .  

P-85-02 was drilled underneath the above auriferous vein 
and intersected, at depth, two quartz veins 1.0-1.5 metres 
thick with an 80 metre wide carbonate alteration envelope. 
The veins are mainly massive quartz with quartz stringers 
and contain minor disseminated pyrite-pyrrhotite, trace 
arsenopyrite and assayed trace to 0.08 oz/ton gold. It is 
possible that P85-02 pierced a "mineralized low" with more 
highly mineralized surrounding material. To appreciate the 
fact that mineralized lows do exist within a productive 
v e i n  a n d  t h a t  more than one d r i l l  ho le  is required t o  
evaluate an area of suspected potential, refer to Figure B 
Longitudinal Section of Main Vein showing stoped areas. 



1 . 2  

The target would seem to be within the area of P85-02. 
Further drilling is needed to test this zone. 

RECOMMENDAT IONS 

1. Diamond drilling is recommended to the east of DDH 85-05 
which intersected a thick section of favourable diorite/ 
quartz diorite host rock with banded quartz veins. Before 
drilling, the grid should be established over the area and 
geological, soil geochemical and VLF and magnetometer 
surveys should be conducted to better target the holes. 

2.  Further diamond drilling in the area between the Pioneer 
claim boundary and the 520 crosscut and below the 6 9 0  west 
drift (where assays of greater than 0.2 oz/ton are noted 
and also a grab of greater than 5 oz/ton) is justified in 
light of a perusal of Figure B, where many mineralized lows 
are found within a productive vein.) More specifically two 
holes are recommended 100-150 metres on each side of 
P85-02. See Figure 8 for hole locations. 



2.0 INTRODUCTION 

The Pacific Eastern claim group consists of 59 crown granted 
mineral claims and 27 crown granted fractional mineral claims under 
option to Normine Resources Ltd. from Urbanwest Development Corp. of 
Vancouver, B.C. 

Exploration work during 1986 covered the Gold Fields Deep No. 
2A.M.C. (L5663) Mix Fr.M.C. (L5663), Justrite M.C. (L5565 C.G.), 
Undershot No. 3 M.C. (L5578) and Docrite M.C. (L5566 C.G.) claims. 
The work was done during the period July to October and included 
1445.7 metres of diamond drilling in two deep holes and minor soil 
geochemical sampling. 

The purpose of the exploration drilling program was to test for 
gold fissure veins similar to those mined at Bralorne and Pioneer 
Mines within the geologically favourable Pioneer greenstone and 
Bralorne intrusives near the Cadwallader fault system. 

This report describes the results of this season’s program and 
makes recommendations for further exploration work. 

2.1 LOCATION AND ACCESS 

The Pacific Eastern property is located 160 kilometres north of 
Vancouver approximately 5.45 kilometres southeast of the townsite of 
Bralorne. Access is by pavement and good gravel roads 112 kilometres 
northwest from Lillooet and 5.45 kilometres of rough gravel road to 
the west end of the claims. The claims extend southwesterly up 
Cadwallader Creek and cover the south slope of the creek for 8 
kilometres from Extension to Chism Creek. T&e claims are located in 
theoLillooet Mining Division at Latitude 50 45’ North and Longitude 
122 4 5 ’  West. (See Figure 1 and 2). 

2 .2  PHYSIOGRAPHY 

The elevation of the claim group is from 1,200 to 1,500 metres 
and topoyraphically is an area of steep relief with tree covered 
slopes with various creeks draining south into Callwallader Creek. 
The main area of interest on the Pioneer Extension showing lies 
along the valley bottom and is covered with up to 75 metres of 
glacial till which has made surface exploration difficult. 

2.3 CLAIMS 

The Pacific Eastern property consists of 59 Crown Granted 
mineral claims and 27 fractions covering 2,958 acres. The mineral 
land taxes amount to $747.50 per year and are to this date in good 
standing. 

The following list gives the legal description of each c la im 
and its folio number, Figure 3 outlines the claim group and its 
relationship to the adjoining Bralorne-Pioneer ground. 
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31950 

31909 

31909 
32131 
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TABLE I 

LIST OF CLAIMS 

Lot No. 

5659 
5658 
6169 
6174 
6170 
6167 
5652 

5651 
5569 
5565 
5566 
5567 
5663 

5551 
5590 
5589 
5584 
5586 
5587 
5585 
5583 
5578 
5577 
5576 
5575 

5554 
5572 
5574 
5552 
5568 

5560 

5559 
5570 

5557 
5558 
5556 
5553 
5555 

Claim Kamloops L.R.O. 
Description C. of T. 

Besance 68605F 
Mac Fraction 68606F 
Diorite 68619F 
Jackson Fraction 68593F 
Augite 68596F 
Last Fraction 68597F 
Six Eight 68391F 

Foursix Fraction 68855F 
Twofour Fraction 68856F 
Just r ite 66354F 
Docrite 66355F 
Jackrite 66356F 
Pioneer 68615F 

Hoover Fraction 67671F 
Plutus No, 8 68390F 
Plutus No. 7 68843F 
Plutus No. 2 68839F 
Plutus No. 4 68841F 
Plutus No. 5 68607F 
Plutus No. 3 68608F 
Plutus No. 1 68609F 
Undershot No. 3 68610F 
Undershot No. 2 68611F 
Undershot No. 1 68612F 
Full M e a s u r e  68613F 

Jef fersori 67669F 
Adams Fraction 67666F 
Overdraft Fraction 
Roosevelt 67672F 
Pioneer 68614F 

Pioneer 66353F 

Bess 61693F 
Pioneer 61693F 

Lincoln 68618F 
Bryan 68617F 
Cleveland 67667F 
Garfield 67670F 
Washington 67668F 

Fraction 

Extension No. 2 

Fraction 

Extension No. 1 

Ex tension 

Extension No. 3 

BEMA 
Iiidu\trirz l . fd.  
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Pioneer 6 8 6 1 6 F  
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East 6 8 5 9 8 F  
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Zenith 6 8 5 9 4 F  
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Extension Fraction 

EPU No. 3 6 8 8 4 8 ~  
F r  ac t ion 
Dan Tucker No. 3 6 8 8 4 7 F  
Don Fraction 6 8 8 4 0 F  
Hyatt Fraction 6 8 8 3 8 F  
Bess 6 1 6 9 3 F  
Pioneer 6 1 6 9 3 F  

McKinley 6 0 5 8 7 F  
EPU No. 2 6 8 4 0 3 F  
EPU No. 5 6 8 4 0 4 F  
Rex 6 8 4 0 5 F  
EPU No. 6 6 8 4 0 6 F  
EPU No. 7 6 8 4 0 7 F  
Undershot 6 8 6 0 3 F  

Mix Fraction 6 8 6 0 2 F  
Odd Fraction 6 8 6 0 1 F  
EPU 6 8 6 0 0 F  
EPU No. 1 6 8 5 9 9 F  
Dan Tucker No. 6 6 8 3 9 7 F  
Dan Tucker No. 8 6 8 3 9 9 F  
Dan Tucker 6 8 4 0 0 F  

C l o s e  F r a c t i o n  68401F 
Close A Fraction 6 8 4 0 2 F  
Dan Tucker No. 4 6 8 3 9 5 F  
Dan Tucker No. 5 6 8 3 9 6 F  
Chism Fraction 6 8 8 4 6 F  
Extra Fraction 6 8 8 5 1 F  
PEG No. 1 6 8 8 5 2 F  

PEG Fraction 6 8 8 5 3 F  
Gold Field Deep 6 8 8 5 4 F  

Skull 6 8 3 9 2 F  
Cross Bones 6 8 3 9 3 F  
Dan Tucker No. 2 6 8 3 9 4 F  
Plutus Fraction 6 8 8 4 4 F  
Dan Tucker No. 1 6 8 8 4 5 F  

Extension No. 3 

Fraction 

Fraction 

Fraction 

No. 2 A  

BEMA 



2.4 HISTORY 

In 1863 placer gold was discovered on the Bridge River. Lode 
gold showings were discovered in 1897  and the Cadwallader Creek 
showings were staked but until 1 9 2 8  very little development was 
done. In spite of favourable reports by Alan M. Batemau and other 
engineers, it wasn't until Mr. David Sloan instigated production of 
the Pioneer Mine that the potential of the mineralized zones was 
realized. 

Production from the Bralorne-Pioneer Mines from 1 9 0 0  to 1 9 7 1  
was 4,154,119 ounces gold and 950,510 ounces silver from 7,950,931 
tonnes, averaging 0.530 oz/ton gold recovered gold. Reserves in 1973  
were reported at over 600,000 tons averaging 0.25 to 0.30 ounces 
gold per ton. Recent reserves announced by E & B Exploration Inc. 
are 930,000 tons of 0.26 oz/ton gold above the 26 foot level. 

On the Pacific Eastern property, the Pacific Eastern Gold Mines 
Ltd. was incorporated in 1929  to acquire and develop the Pioneer 
Extension group of claims adjoining Pioneer Gold Mines to the 
southeast. Subsequently this company and its successors, the Pioneer 
Extension Gold Mines Ltd. and the Pacific Eastern Gold Ltd., 
acquired the President, Plutus and Dan Tucker groups of claims which 
lie between the Extension Creek and Chism Creek along the south side 
of Cadwallader Creek. 

Surface work and diamond drilling was done at widely scattered 
locations on the claims during the 1 9 3 0 ' s ,  but the underground work 
has been concentrated on the Pioneer Extension group. Most of that 
work done at two periods in the history of the property. The first 
period was between 1935  and 1937,  when the present shaft was sunk 
and much of the crosscutting and drifting was done. An indication of 
the amount of work done during that period is given by the British 
Columbia Minister of Mines Report for 1936 which states that the 
main crosscut was 945 meters from the shaft, 775 meters of 
exploratory drifting had been done, a winze had been sunk 70 meters 
to the 210 metre level and drifting done on this level. 

A company plan dated December 3, 1937  indicates that by the end 
of 1937  the 520 crosscut had been driven to its present face and the 
short drifts near the face had been driven. Also by that time, the 
1595  East drift had been extended to the South Crosscut and from 
this crosscut, the East and West Drifts, No. 2 East and No. 3 East 
drifts had been driven and from the bottom of the winze, the 690 
level had been driven to its present east and west faces. The sample 
plans referred to above indicate that thirteen short drillholes had 
been drilled by that time. Drilling and underground drifting failed 
to locate any economic ore shoots work, although, an interesting 
mineralized vein was outlined on the 690 west drift and the 
connecting winze. Assays of greater than .2  oz/ton and up to 1.5 
oz/ton were noted on the west drift and a grab of greater than 5 
oz/ton was collected on the 690 west drift. Exploration work, 
however, was suspended in 1937 by Pacific Eastern Gold Mines Ltd. 

- 7 -  
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elliptical in shape and has been mapped over a strike length of 8 
kilometers. The stock widens to 1200 metres at the Bralorne mine and 
narrows at both ends to irregular dyke like bodies. At the eastern 
portion of the Pioneer mine and western portion of the Pacific 
Eastern property the intrusives form a narrow dyke like body 10 
meters wide at surface gradually widening to 100 to 150 meters wide 
at a depth of 1500 metres. 

Recent mapping by Leitch (1985) indicates a more highly complex 
relationship of diorite and soda granite with numerous dyke like 
bodies in the main intrusive at Bralorne. 

Two prime fault or shear sets are present: 

(1) Cadwallader and Fergusson faults which are major strike 
slip faults with large vertical horizontal displacements. They 
strike northwesterly and are roughly conformable to bedding. 
The faults are serpentinized and contain serpentinized 
ultrabasic fault slices indicating a deep crusted association. 

(2) The second shear set is bounded by the major strike slip 
shear zones, and appears to be a conjugate set to major 
movement on the Cadwallader and Fergusson faults. The majority 
of the vein fissures strike north easterly and dip north, 
tangential to the Cadwallader fault, with several exceptions 
(27 vein and 85 vein) which strike north and dip west. Where 
this set of vein fault fissures passes through more competant 
brittle quartz diorites, soda granite and massive greenstones, 
dilatent zones are formed which are the focus for the 
auriferous quartz veins. Gold bearing veins have been injected 
along these dilatent fissure zones over an extended period 
accompanied by repeated minor movement t o  form characteristic 
banded vein fissures. The major gold fissure vein deposits in 
the Bralorne gold camp have been mined over strike lengths of 
in excess of 1,000 to 1,200 meters and dip lengths of 1,500 to 
2 , 0 0 0  meters. 

The vein material consists of milky white qilartz and calcite 
with 1 to 3% fine grained sulphides and finely disseminated free 
gold. The most conspicuous feature of the veins is a ribboning 
parallel with the vein walls. The quartz ribbons range from 1 to 10 
centmeters and are separated by thin septus of sericite schist 
(altered greenstone). The schist septa consists primarily of 
sericite with fine disseminations of sheared pyrite, arsenopyrite 
with lessor amounts of sphalerite, galena and chalcopyrite and fine 
to coarse disseminated native gold. The ribbon features are 
indicative of repeated open space filling of the vein. 

Vein alteration as noted in the available literature (Stevenson 
(19531, Joubin (19481, Cairnes (1937)) is described as weak to 
intensive carbonate - biotite forming envelopes from a few to many 
feet around the veins. Recent mapping in 1985 by Craig Leitch (Ph.d 
in process on Bralorne Gold Camp at UBC) and G. Nordin have outlined 
large hydrothermal alteration zones connected with the quartz gold 
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In 1 9 4 4  the Pacific Eastern property was acquired by Quebec 
Cartier Mines Ltd. (a Noranda subsidiary) the geology was re- 
evaluated and in 1 9 4 5  three surface diamond drillholes - S-11, s - 1 2 ,  
S-13 tested the eastward extension of favourable geology and gold 
veins in the 1 5 9 5  drift along the Pioneer greenstone anticline. 
Diamond drill hole S-13 cut a section of greenstone and Bralorne 
diorite 7 6 2  metres t o  the southeast from the Pacific Eastern adit 
and two gold veins were intersected at 2 3 0  meters within a 15 meter 
wide brecciated, quartz-carbonate altered zone with disseminated 
sulphides. One of the veins has a core width of 1 meter assaying 0.1 
ounces gold per ton and the other 1.5 meters wide contained free 
gold, no assays are available for this section. 

In 1 9 4 6 ,  the old workings were cleaned out preparatory to 
extending the 1 5 9 5  Drift in an easterly direction to explore ground 
in the vicinity of the intersections in drillhole S-13 of free gold 
in two quartz veins. About 610 meters of surface and underground 
diamond drilling were also done during the year. 

In 1 9 4 7  this drifting was continued, several crosscuts were 
driven from the main drift to prospect short quartz veins outlined; 
and twenty-two underground diamond-drill holes were drilled. The 
mine was closed that summer because "On August 18, 1 9 4 7  an explosion 
of methane gas on the 520 level resulted in the death of three men. 
Shortly after this the mine was abandoned, the equipment removed, 
and the mine allowed to flood." B.C. Minister of Mines Report, 1 9 4 7 ,  
p. 1 3 4 .  No further recorded work has been done on the property until 
recently. 

Noranda Mines Ltd. held the claims during the period 1 9 4 7  to 
1 9 7 3  through its subsidiary Quebec Cartier Mines Ltd. In 1 9 7 3  
Noranda transferred the property to Mr. Richard J. Barclay for 
payment to back taxes. Mr. Barclay held the claims during the period 
1 9 7 3  to 1 9 7 4  at which time he sold them to JTM Enterprises Ltd. and 
BRH Investments of Vancouver. In May, 1 9 8 3  Normine Resources Ltd. 
optioned the claims from J.T.M. Enterprises Ltd. and B.R.H. 
Investments. JTM Enterprises Ltd. and BRH Investments sold their 
interests to Urbanwest Development of Vancouver shortly after the 
option. 

Normine Resources Ltd. contracted Bema Industries Ltd. to 
conduct a preliminary geological survey and data compilation of the 
Pacific Eastern property in June, 1983. A five day field program was 
conducted on the Pioneer Extension and Dan Tucker portions of the 
Pacific Eastern property. A comprehensive data search was made of 
British Columbia government records and data supplied by Dr. J.S. 
Stevenson. A report was compiled from this information in August, 
1983. 

Normine Resources Ltd. negotiated a joint venture agreement to 
explore the Pacific Eastern Property in June 1985 with Canada 
Tungsten Mining Corporation Ltd. A diamond drill program on the 
Pioneer Extension No, 2 Claim was initiated to test favourable 
geology below underground workings ( 1 5 9 5  drift) by a series of deep 
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holes. Only two holes were completed due to the loss of hole No. 
P85-01 and the higher than expected cost. P85-02 intersected two 
quartz veins 1 to 1.5 metres in width within a carbonate-biotite 
alteration envelope. The veins were mainly massive quartz containing 
disseminated pyrite-pyrrhotite and trace arsenopyrite and assayed 
trace to 0.08 oz/ton gold. P85-03 intersected two quartz stringer 
zones containing disseminated sphalerite, chalcopyrite, pyrite and 
galena with trace of gold within intensely sheared carbonate altered 
zones. A series of quartz dacite porphyry dykes containing 
disseminated pyrite and arsenopyrite were intersected from 500 to 
700 metres in P85-02 and P85-03. These dykes are considered to be 
intramineral intrusives and closely associated with and precussor to 
mineralization. 

2.5 PRESENT WORK 

Canada Tungsten Mining Corporation Ltd. did not wish to 
participate with further exploration of the property and dissolved 
the joint venture agreement in March 1986. 

Normine Resources Ltd. continued exploration work during the 
1986 season with the assistance of flow-through funding (First 
Exploration Fund (1986) Partnership and the B.C. Ministry of Energy, 
Mines and Petroleum Resources Fame Grant. 

The 1986 exploration program consisted predominately of diamond 
drilling with minor grid establishment and a limited soil 
geochemical survey. 

The work is summarized below. 

2.5.1. Diamond Drillinq Program (also see Section 5.0) 

a) Diamond drilling (coring) 
2 diamond drill holes, HQ and NQ P86-04 
and P86-05 1445.7 m 

b) Diamond Drill Hole Survey 
Sperry Sun Magnetic Single Shot Instrument 86-04; 86-05 

c )  Core Logging 
Detailed logging of P86-04 and P86-05 at a 
scale of 1 : 2 0 0  1445.7 m 

d) Rock Geochemistry 
Analyzed for Au, Ag, Sb and As 
Analyzed for Cut Nil Co & Cr 
Analyzed for Pd and Pt 

e) Road and Drill Pad Construction 
Utilizing a D-6 caterpillar 

130 samples 
8 samples 
2 samples 

2 drill pads 
1.3 km of 
drill road 
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2.5.2. Grid Establishment 

a) Set up co-ordinate system with origin, 
100+00N, 100+00E, at western boundary of 
claims at S.P.4 

b) Extend baseline 100+00N via cut line and 
sight picketing from 107+00E t o  109+73 
(to Cadwallader Creek) 273 m 

c) Tight chained baseline from lOO+OOE to 
109+73 and set co-ordinate tagged 
pickets 973 m 

d) Set up satellite compass and flagged grid, 
origin near Crazy Creek, with control being 
Tie line 96+00N. Lines 115+00E, 117+00E, 
119+00E, 121+00 extended from 95+00N to 
98+00N 1.8 km 

2 .5 .3 .  Soil Geochemistry 
also see Section 6.0 

1.2 km 
52 samples 
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4.0 REGIONAL GEOLOGY 

The Bralorne-Pioneer gold camp lies in a fault lens of 
eugeosynclinal oceanic rocks termed the Bridge River Group by Tipper 
(1981). It lies on the eastern flank of the coast plutonic belt 
which is sutured between the Wrangellia terrain on the west and 
Stikinia on the east. 

The lithological units within the Bridge River group have been 
identified as being Permian, Upper Triassic and Jurassic in age. 
With the oldest rocks being ribbon cherts and argillite of the 
Permian age Fergusson group, overlain, conformably by argillites of 
the Noel group, andesitic volcanics of the Pioneer formation and 
calcareous argillaceous sediments of the Hurley formation all of 
Upper Traissic age. The rocks are intruded by the Bralorne 
Intrusives and Coast Range plutonics. The age dates of both 
intrusives in the area of Jurassic-Cretaceous. The Bralorne 
Intrusives hybrid contacts with the greenstones are indications by 
Leitch (1985) that they may be as old as the Triassic Pioneer 
greenstones. The intrusives mapped in the Bridge River area by 
Stevenson (1958) and Cairnes (1937) from oldest to youngest are, 
serpentinized President ultramatic, Bralorne diorite, soda granite 
and albitite (quartz-plagioclase porphyry dykes. 

4.1 DISTRICT GEOLOGY 

The geology of the Bralorne-Pioneer-Pacific Eastern properties 
is shown in Figures 4, 5, 7 and 8 and Vertical cross sections 6, 9 
and 10. 

Laminated chert-argillites and basalts of Permian age Ferguson 
group are overlain conformably by argillaceous sediments of the Noel 
formation, andesitic volcanics of the Pioneer formation and 
calcareous argillaceous sediments of the Hurley formation all of 
Upper Traissic age. 

These rocks have been tightly folded into two northwest-west 
trending upright anticlines and synclines which have a shallow 
plunge to the east between the Pioneer and Pacific Eastern ground. 
The anticlines are occupied by the Pioneer greenstones and the 
synclines by Noel and Hurley sediments. The northern anticline is 
cut along its south boundary by the serpentinized Cagwallader shear 
zone which is up to 60 meters wide and dips 70-75 to the south 
west. The Permian age Fergusson group rocks lie on the north 
boundary of the area and have been thrust over the Upper Triassic 
assembleageo along the serpentinized Fergusson thrust fault which 
dips 70-75 northeast and defines the northern boundary of gold 
mineralization in the Bralorne-Pioneer mine area. The Bralorne 
intrusives, intermediate composition, augite quartz diorite and soda 
granite have been intruded along the southwest limb of the Northern 
Greenstone Anticline along the north margin of the Cadwallader fault 
and serpentine. At the Bralorne mine and western portion of the 
Pioneer mine they have intruded the core of the anticline and 
comprise the host rock of gold mineralization. The granitic stock is 
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vein mineralization. Sheared, brecciated zones 10 to 70 meters wide 
with intense carbonate-sericite-biotite alteration and 1 to 4% 
disseminated sulphides (pyrite-pyrrhotite and minor sphalerite 
arsenopyrite, galena and chalcopyrite) have been developed around 
the veins. These alteration zones in the mafic volcanic rocks have 
resulted in increasing the competancy of the greenstones and have 
promoted brittle failure dilatent zones ideal for the deposition of 
the gold bearing quartz fissure viens. 

Similar large scale alteration zones in mafic rocks are 
described in Precambrian gold deposits at Timmins, Red Lake and 
Larder Lake by Colvine et a1 (1985). The alteration zones are char- 
acterized by widespread carbonate alteration with local ore scale 
alteration characterized by ferroan carbonate with quartz, mus- 
covite, biotite and disseminated sulphides (pyrite-pyrrhotite 
arsenopyrite). 

BEMA - 15 - 
Industries Lld. 

and 



4 . 2  STRATIGRAPHY 

A detailed description of the major rock formations in the 
Bridge River gold camp is given as follows and is taken from a 
detailed study by J .S .  Stevenson (1953) and data from the 1983, 1985 
and 1986 Pacific Eastern Exploration programs and thin section 
studies by A .  Littlejohn. 

Fergusson Group 

The oldest rocks in the area are those of the Fergusson group 
which are consi.dered to be of Permian age and correlated with the 
Cache Creek group. They comprise rocks of a deep water 
eugeosynclinal sequence of rhythmically banded chert, graphitic 
siliceous argillite and bedded breccias and conglomerate with lessor 
basic volcanic flows. 

These rocks underlie the northern portion of the Pacific 
Eastern property and are in fault contact along the Fergusson thrust 
fault, with the younger formations. 

The proportion of volcanic rocks increases to the north and 
west of the claim boundary and these rocks have undergone high grade 
thermal metamorphism to lower amphibolite facies near the Bendor 
intrusive. In P86-05 basaltic flows comprise 25% the section 
intersected compared with only 3% in P86-04. 

In the drill holes P85-02 and P85-03 the cherty argillite 
sequence has been brecciated and altered to biotite adjacent to 
several fine grained quartz diorite dykes related to the Cretaceous 
age Bendor intrusive. Brown biotization of volcanics, cherts and 
siliceous argillites in P86-04 and P86-05 is thought to be the 
result of contact metamorphism. 

Noel Formation 

The Noel formation consists of a sedimentary sequence which 
overlies the Fergusson group in the lower valley of the Noel Creek 
to the south west of Bralorne. It has not been seen by the writer 
and is described by Stevenson (1953) as consisting principally of a 
black highly fissile argillite with interbedded flaggy sandstone 
with no limey component. It is conformable with the Fergusson group 
rocks and with the overlying Pioneer formation volcanic formation. 

Pioneer Formation 

This is the predominate volcanic sequence in the Bralorne mine 
map area and is the principle host of auriferous gold shear vein 
mineralization at the Pioneer mine. The volcanics have been 
regionally metamorphased to green schist facies consisting of 
chlorite, epidote and plagioclase and are generally referred to as 
Pioneer greenstone. 
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It occurs as a narrow belt on both sides of the Cadwallader 
Creek where it is folded into two tight, upright anticlines. These 
belts extend through the entire Pacific Eastern property in an east- 
west direction then swing northwesterly and northerly through the 
Pioneer and Bralorne property where the north anticline has been 
intruded by the Bralorne intrusives. 

The Pioneer greenstone is generally a dark green, fine grained 
massive amygdaloidal andesite with lessor porphyritic sections. It 
is a thick monotonous sequence without any distinct mappable units 
except for occasional brecciated flow units (aquagene-breccia- 
personnel communication, Neil Church, B.C. Department of Mines.) A 
sequence of basic sericite-chlorite altered porphyritic andesite 
dykes were noted in the lower section of hole P85-03 probably 
feeders to the flow sequence. In both holes P85-02 and P85-03 the 
lower sections of the greenstones have been more extensively altered 
to light green actinolite nearer to the Bralorne intrusives probably 
due to the contact metamorphism. The internal structure of the 
greenstones is difficult to determine due to the lack of marker 
units and the regional green schist metamorphism. F. Joubin noted 
that at the Pioneer Mine a repetitive sequence of 1-2 meter 
amygdaloidal flows could be mapped and 'way up' determined by the 
tear drop shape of the amydaloids. 

The thickness of the greenstones is estimated to vary from 300 
to 1000 meters with folding making an accurate estimation difficult. 

Contacts between the Pioneer greenstone and Noel formation in 
the area are faulted with serpentine present. The Pioneer formation 
underlies the Hurley formation and the contact is seen to be sharp 
and conformable in holes P85-02 and P85-03 with strong biotite - 
alteration. In Hole P86-04 an altered thin rhyolite dyke separates 
Hurley and Pioneer Formations. 

Hydrothermal alteration in the Pioneer greenstones is closely 
associated with shearing and brecciation and consists of 
chlorite-carbonate-sericite-biotite. In the highly sheared rocks 
chlorite replaces much of the plagioclase. The dominate alteration 
mineral is carbonate which occurs as prevasive disseminations and 
veins, stringers and cross cutting replacement with biotite patches 
along weak chloritic shears. Shearing and carbonization occured at 
the same time with later carbonate alteration after the shearing. 
Carbonate alteration is associated with quartz veinlets, sericite 
and 1 - 3 %  disseminated sulphides (predominately pyrite and 
pyrrhotite, with lessor sphalerite, arsenopyrite, chalcopyrite and 
galena) immediately adjacent t o  the principal auriferous quartz 
veins at the Pioneer mine. This particular alteration association is 
thought to be a very important point in the exploration for other 
auriferous quartz veins within the large hydrothermal alteration 
zones. 
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On the Pacific Eastern property a series of strongly sheared 
carbonate alteration zones were cut in drill holes P85-02, P85-03 
and No. S-13 (1945), extending over an indicated strike length of 
800 meters. The alteration zones which are from 5 to 80 meters wide 
were cut principally bebween depth of 230 to 550 meters and are 
interpreted to dip 50-75 to the north. 

The alteration zones in holes P86-02 and P85-03 consist of 
carbonate-biotite surrounding two 1.0-1.5 metre wide weakly 
auriferous veins in hole P85-02 and several quartz flooded zones 
with disseminated sphalerite-chalcopyrite and galena in hole P85-03. 
In hole No. S-13 the alteration consists of carbonate and quartz 
with disseminated sulphides surrounding two 1.0-1.5 metre wide 
strongly auriferous quartz veins, markedly similar to the alteration 
sequence at the Pioneer Mine around the Main and H.W. vein. 

In hole P86-04 an ankeritic-carbonate altered shear zone 
(628.3-629.3m) epidote-biotite-hematite zones (731-734m) and a 
strongly carbonitized fault zone (763.1-765.3m) all are 
unmineralized with respect to gold. 

Only a short section of andesite was intersected in P86-05 (60 
m) where it is strongly faulted carbonitized and intruded by 
diorite/quartz diorite dyking. All altered zones are unmineralized 
with respect to gold. 

Hurley 

The Hurley formation rocks comprise the youngest layered rocks 
in the area and conformably overlie the Pioneer greenstone and are 
crosscut by the Bralorne granitic intrusives. The Hurley formation 
consists primarily of calcareous argillites and grey argillaceous 
limestones and lessor lenses of conglomerate and sandstones. These 
rocks as compared to the Noel and Fergusson formations are 
distinctly limey. The argillite consists of 1-2 meter alternating 
layers of black calcareous argillite and clastic limestone. The 
laminated argillites according to Stevenson (1958) consist of 
alternating layers of angular quartz and plagioclase with 
microscopic lenticles of calcite between layers. Both argillites and 
limestones are cut by veinlets of coarse calcite. They are present 
within two continuous synclines along the north and southern margins 
of the Pacific Eastern, Pioneer and Bralorne properties and form the 
northern limit of economic mineralization on a l l  properties. These 
sediments are fissile and relatively incompetent and do not provide 
a good host for the auriferous quartz fissure veins which extend 
north and easterly from the Cadwallader fault. A relatively thick 
section of Hurley sediments (80m) was intersected in P86-04 where as 
the 520 level plan geology shows the Hurley pinching out at this 
point. Either rapid thinning or faulting is the probable cause of 
t h i s  anomaly. 
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Bralorne Intrusives 

Two granitic intrusives have been identified as making up the 
Bralorne intrusives: 

(1) Soda Granite 
(2) Diorite, Quartz Diorite, Augite Quartz Diorite 

Since the first discoveries of gold vein mineralization in 1895 
these intrusives have been closely tied spacially and genetically to 
gold mineralization by the principle geologists to study the camp. 
Particular importance has been given to the occurence of soda 
granite by the later geologists Joubin and Stevenson. 

These rocks underlie a narrow mainly continuous belt extending 
west-north westerly from the Pacific Eastern property 8 kilometers 
through the Pioneer-Bralorne properties then northerly past the BRX 
property to the Wayside property. There are two principal areas 
where the outcrops are continuous (1) a long narrow dykelike body 
followed underground at the Pacific Eastern property and eastern 
Pioneer mine property which widens to in excess of 1200 meters on 
the western Pioneer property and Bralorne property (2) on the BRX 
property past the Arizona working to the Wayside mine. Outside of 
these areas the intrusives form small masses and tongues. An 
unusually large mass of diorite/quartz diorite was intersected in 
P86-05, approximately 218 metres thick. The augite quartz diorite 
and soda granite are similar mineralogically, differing in the 
presence or absence of hornblende and abundance of quartz. Contacts 
between the two are mainly sharp with a contact between larger 
intrusive bodies being marked by 10 to 200 meter wide contact zone 
where an almost gneissic texture is developed due to alternating 1-5 
meter layers of leucocratic soda granite and augite diorite. The 
soda granite would appear to be somewhat later leucocratic 
differentiate of the quartz diorite and its intrusive to be more 
forceful with less plastic assimilation of the greenstone and augite 
diorite. 

Diorite, Quartz Diorite, Augite Quartz Diorite 

Diorite is the more abundant of the Bralorne intrusives and 
forms the underlying host rocks at the Bralorne mine. It is 
generally a greyish green, medium grained, equigranular rock 
consisting of plagioclase, quartz and hornblende. As described by 
Stevenson (1958) and seen on outcrop at the Bralorne, the rock is 
cut by a network of minute 1-5 cm wide vienlets of epidote, 
clinozoisite and quartz-carbonate. Hornblende is seen to contain 
residual grains of pyroxene. The plagioclase tend to gather in knots 
which give the diorite a marked blotchy appearance. Coarse granited 
hornblendite rich masses with indefinate boundaries occur within the 
diorite and are probably formed by assimilation of the greenstone 
which it has intruded. Littlejohn described diorites from P85-02 and 
P85-03 as augite quartz diorites and from P86-05 as diorites and or 
quartz diorites. The mafics hornblende or augite was altered to 
actinolite in P86-05. 
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Craig Leitch (1985) has described alteration near the 
auriferous veins at Bralorne as a sequence, inward toward the vein, 
of (1) chlorite (after hornblende) (2) bleached carbonate (replacing 
plagioclase, hornblende and chloride) and ( 3 )  quartz-mariposite- 
sericite-sulphides immediately surrounding the veins near the larger 
veins, Bralorne "51" and " 7 7 " .  The carbonate alteration sequence 
extends outward from the vein 30 to 100 meters, with the quartz- 
sericite-sulphide assembleage generally being within 1-3 meters of 
the auriferous quartz vein. 

Soda Granite 

Soda Granite is present as small masses within the BRX property 
and the Western Bralorne property, and as a large lens like mass 
extending from the easterly portion of the Bralorne mine through the 
Pioneer property then narrowing to a dykelike mass accompanied by 
augite diorite on the eastern portion of the Pioneer mine and the 
Pacific Eastern property. 

The rock as described in thin section by Stevenson (1953) and 
Littlejohn (1985) is a light grey-buff, medium grained granitic rock 
consisting of an intergrowth of sodic plagioclase (an 1 and quartz 
with an absence of mafic minerals. The lack of potissic felspar 
would more properly classify it as a leucocratic sodic quartz 
diorite. 

A 26 m section of soda granite was intersected in P85-02. No 
typical soda granite intersected in the 1986 drilling. A medium 
grained coarse grained diorite was cut by a quartz diorite near the 
bottom of the hole. This quartz diorite was thought to be related to 
the soda granite but thin section work by Littlejohn indicates an 
abundance of actinolite and a possibility of the quartz being of a 
secondary nature. 

The soda granite intrudes all phases of the diorite and 
greenstone and sediments. Its contact with the Pioneer greenstone 
and Hurley-Noel sediments is sharp. Contacts with the augite diorite 
are generally sharp with a contact zone of 30-200 metres marked by 
dykes of soda granite into diorite giving a migamtitic appearance. 

It is extensively brecciated and altered to carbonate, quartz, 
sericite, biotite and epidote with disseminated sulphides adjacent 
to the auriferous quartz veins. 

The emplacemnt of the quartz diorite and soda granite 
(leucocratic quartz diorite) is structurally controlled by the 
Cadwallader fault zone which forms it southern contact on the 
Bralorne, Pioneer and Pacific Eastern Properties. 

Albitite (aplite)-Quartz-Feldspar Porphyry Dykes 

Light coloured albitite (aplite), quartz-feldsapr porphyry 
dykes are common in the soda granite, augite quartz diorite and 
greenstones and they are thought to be late silicious differentiates 
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of the soda granite and to be intramineral age, closely tied 
spacially and genetically to the principal gold areas. Mapping by 
Craig Leitch at Bralorne indicates the frequence and width of these 
dykes increases near the main productive area, around the Empire 
fault. 

In most cases they have been intensely altered to carbonate- 
sericite and quartz and contain disseminated pyrite, pyrrhotite and 
arsenopyrite and contain low gold values up to 0.09 oz/ton gold. 
Albitite (aplite) dykes are seen paralleling the major 51 and 77 
veins at Bralorne and the 27 vein at Pioneer. 

The dykes are thought to have been emplaced along the vein 
fissure zones as late differentiates of the soda granite and have 
acted as favourable competent brittle hosts in some cases for the 
gold veins. 

On the Pacific Eastern property a large aplite dyke is present 
along the north margin of the south greenstone anticline. It is 
15-50 meters wide and has been highly altered to carbonate- sericite 
and contains minor disseminated pyrite-pyrrhotite. An andesite 
breccia unit adjacent to the dyke has been similarly altered for 50 
meters along the dyke selvage. The aplite dyke dips steeply 
northerly and is projected to merge with the Bralorne Intrusives at 
an elevation of 600 metres. 

Another albite dyke was mapped on surface, at the Pacific 
Eastern property, along the south contact of the south greenstone 
anticline over a strike length of 800 meters. It is carbonate 
altered and contains sparse, fine grained disseminated sulphides 
with gold values of trace to 0.09 oz/ton gold. This same dyke was 
noted in Hole 1948 No. 5 drilled from the south end of the 520 
crosscut adit. A representative sample of this dyke by F. Joubin 
(personnel communication) assayed 0.09 oz/ton gold. 

The presence of albitite d y k e s  on the north and south contacts 
of the South Greenstone Anticline indicate a favourable geological 
environment for gold vein mineralization with or adjacent to these 
dykes below the Pacific Eastern 520 crosscut level. These targets 
should only be tested from underground should shallower 
mineralization in the North Greenstone Anticline be outlined. 

A series of quartz-feldspar dacite porphyry dykes were 
intersected within the lower section of holes P85-02 and P85-03 near 
the Bralorne Intrusives. Similar dykes are seen in the Bralorne and 
Pioneer mines and on the BRX property to the north of Bralorne and 
are considered a siliceous phase of the albitite dykes. They are 
light green to grey with conspicuous quartz eyes and feldspar 
crystals in a siliceous microscopic groundmass and contain 
disseminated pyrite and minor arsenopyrite. They are relatively 
unaltered and from core axes contacts appear to be nearly vertical 
subparallel to the Bralorne Intrusives. 
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Hornblende Porphyry Dykes 

Late stage hornblende porphyry dykes are noted in P85-02, 
P85-03, P86-04 and P86-05. These dykes are grey brown in colour and 
contain 20% lath like black-brown hornblende phenocrysts (1 mmx5 mm) 
that display a weak trachytic texture and are set in a moderately 
hard greyish groundmass. Hornblende Porphyry dykes are thought to be 
post 86 my in age (personnel communication with C. Leitch) and are 
thought to be post Au mineralizaton being rarely cut by veining. 

Serpentinite 

Serpentinite and partially serpentinized ultrabasic rocks in 
the map area are located along major fault zones specifically the 
Fergusson fault and Cadwallader fault. Large masses are also present 
on the south margin of the map area along the south margin of the 
southern greenstone anticline and are also probably structurally 
controlled. 

The ultrabasics have been extensively serpentinized and altered 
in the Bralorne-Pioneer-Pacific Eastern map areas but to the south 
and northwest of the area they have been mapped as varying from 
dunite to pyroxenite. They are considered to be alpine ultramafics 
and to have been emplaced along major subcrustal faults with 
repeated movements. The principal area of study on the map area are 
serpentinite emplacements along the Cadwallader fault where the 
serpentinite forms the southern boundary of gold fissure veins at 
Bralorne and Pioneer mines. 

On the Pacific Eastern property serpentinite is well exposed in 
underground workings and on surface along the Fergusson and 
Cadwallader faults. It consists of dark to light green sheared 
antigorite to more massive bastite to lattice like structure. Talc 
forms irregular blotches throughout and is the principal mineral 
with kaolinite-montmorillonite within the Fergusson fault zone. At 
the base of Plutus creek the serpentinite along the Fergusson f a u l t  
has been altered to a silica-carbonate-mariposite rock due to 
extensive hydrothermal alteration. This alteration has been noted 
over extensive areas on the lower valley of the Hurley River arid to 
the north of the map area and does not appear to be related to gold 
mineralization. At the Bralorne and Pioneer mine the serpentinite is 
altered to talc with mariposite at the contact with the principal 
gold veins with no extensive quartz-carbonate development. 
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5.0 DIAMOND DRILLING 

Introduction 

The diamond drilling was done by Tonto Drilling B.C. Ltd. of 
Burnaby, B.C. During the period July 19 to September 23, 1986 two 
HQ-NQ diamond drill holes, P86-04(823m) and P86-05(623m) were 
drilled for a total of 1446 metres. 

A longyear " 4 4 "  drill was utilized for the targeted deep holes. 
Problems encountered during P86-04 were mainly mechanical with the 
breakdown of four transmissions and two longyear gears. These 
breakdowns appear to be attributed to the fact that a John Deere 
motor (150 h.p.1 instead of the usual Jimmy Diesel (90 h.p.1 was 
being used. Because of the extreme power of the John Deere motor and 
the very hard nature of Fergusson cherts and siliceous argillites, 
continual jarring of the transmission appears to have broken gear 
teeth. 

No problems were encountered with drilling the overburden in 
sharp contrast to what was expected due to the difficulties encount- 
ered during the 1985 drilling. P86-04 and P86-05 encountered mostly 
sand and gravel and few boulders. Tungsten carbide button bits were 
used with a precautionary note, not to drill more than 100' per bit. 

As per the 1985 drilling, the HQ rod was targeted to be set 
just below the squeezing faulted serpentinite. Because the section 
was faulted down approximately 150 metres in P86-04, drilling below 
the serpentinite was almost unatainable with HQ.. The HQ was finally 
set at 514.5m after stopping at 435.9m, then proceeding with NQ 
until having difficulty with the extreme squeezing nature of the 
faulted serpentinite at 502 t o  508m. P86-04 was finally abandoned at 
823m because of a large squeezing fault within Pioneer andesite. 

No drilling difficulties were encountered with P86-05. Antici- 
pating the o f f s e t  in the section from P86-04, the location of P86-05 
was moved to the south to compensate, thus diminishing the section 
of Fergusson cherts to be drilled. 

In accordance with environmental guidelines, a large mud 
catchment sump was excavated at each drill site to prevent the mud- 
rock cutting slurry from flowing into Cadwallader Creek. These sumps 
were pumped out approximately every two to three days (or as needed) 
and dumped well away from Cadwallader Creek. A 3" diaphram pump and 
two 750 gallon tanks mounted on a five ton flat-bed truck were 
utilized for this purpose, 

All diamond drill core was systematically logged and measured 
for percent recovery. All core boxes were labelled with box number 
and metrages on dynatape. All veins or altered rock was split and 
geochemically analyzed/assayed. In the sampling of a typical vein, 
the vein material was split out from the altered wall rock. Usually 
a one meter sample of wall rock was sampled outward from the vein. 
When serpentinite was sampled a 1.5 sample was procurred. 
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The split core was placed in plastic bags and shipped to Chemex 
Labs, Vancouver for either Au-Ag-As-Sb (vein or altered rock) or Cu- 
Ni-Co-Cr (PtPd) for analyses. The samples were crushed and 
pulverized to -100 mesh. The precious metals included Aut Ag, Pt, Pd 
were analyzed utilizing fire assay of preconcentrate followed by AA. 
The remaining elements were analyzed via standard AA. techniques. 

All core (1985 and 1986) is stored at the Bralorne (Mascot) 
millsite where it is stacked and covered with tarps. 

aw 

Logging all drill core was done by the author. The descriptive 
geologic logs and assay data are given in Appendix 11. 

P86-04 was designed to test geologically favourable Pioneer 
greenstone below the 1595 drift underground workings and below 1948 
DDH-13 where two significant quartz veins were intersected, one 
reporting free gold and the other 0.1 oz/ton Au over 1.0 meters. 

DIAMOND DRILL HOLE P86-04 

lllil 

mi 

SPECIFICATIONS' 

DATE STARTED: 

The drilling results from P86-04 were dissappointingly negative 
with rock units being intersected significantly deeper than antici- 
pated and intersected little or no significant veining and moderate 
carbonate alteration. The section of Fergusson cherts, chert breccia 
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COORDINATES: approx. 100+38N, 109+74E 
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and siliceous argillite was thicker than expected and the 
Serpentinite was not intersected until 442.6m, 150 metres deeper 
than anticipated, which made progression with the HQ extremely 
difficult at that depth. Because the units appear to be 
significantly displaced on section (See section 109+70E, Fig. 9 and 
Geology of 520 level Fig. 8) an "Empire type" fault was introduced 
to explain this offset. As portrayed on section and plan, the fault 
shows approximately 80 metres of right lateral strike slip movement 
and approximately 150 metres of downward movement. 

A system of rhyolite porphyry, feldspar porphyry and hornblende 
porphyry dykes .were intersected above the serpentinite and have 
intruded a large zone of weakness associated with the Fergusson 
thrust. 

An unexpectedly thick section of limey argillite with thin 
limestone interbeds was intersected below the serpentinite. These 
Hurley Fm sediments do not appear on the geology of the 1595 drift 
and might or might not have been (Stevenson's log very hard to 
interpret) intersected in DDH 1945-13. A very thick section of 
Pioneer greenstone (234m) was intersected indicating that the center 
of the anticline was penetrated. Drilling was continuing on the 
southern limb of the anticline when the hole was terminated. A 
moderately thick diorite dyke or dioritized andesite section from 
805 to 819m indicates that the diorite intrusive was relatively 
near. 

A summary of pertinent geological data is given below in Table 
I1 and also see geologic logs in Appendix 11. 

DDH P86-04 
GEOCHEMISTRY, ALTERATION & MINERALIZATION 

A total of 34 split core samples from DDH P86-04 were 
geochemically analyzed for Au Ag A s  and Sb and six samples of the 
serpentinite were analyzed for Cu, Ni, Co and Cr. Three of the 
serpentinite samples were resubmitted for Pt Pd analyses. 

The geochemical results for all samples submitted from P86-04 
returned background values for all elements analyzed. A discussion 
of results is given below. This data is also compiled in Table 111. 

a) A few 1.5 metre samples were selected within the Fergusson 
cherts, chert breccias and siliceous argillites (134.6m - 172.6m) to 
check anamalously high percentages of disseminated PO (to 5%) for 
gold. All results show background values for Au, Ag A s  and Sb. 

b) TWO carbonate veined pyrrhotite rich ( 3  to 15%) basaltic 
flows or dykes (211.6 to 222.5m) were analyzed, again only 
background values f o r  Au, Ag, As, Sb a re  noted. 
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c) A quartz sericite vein and associated quartz-anhydrite 
stockwork zone was analyzed (312.6 to 314.4) returning very 
geochemically low values for Au, Ag, As and Sb. 

d) Small quartz-carbonate veins with minor amounts of 
pyrrhotite-chalcopyrite cut rhyolite porphyry and feldspar 
hornblende porphyry dykes at 405.7 to 419.6 metres. Analysis of the 
veins and altered sections of the dykes contained only background 
values for A u ,  Ag, As and Sb. 

e) An altered rhyolite dyke which appears to mark the Hurley- 
Pioneer contact at 586.8 to 588.6 m is geochemically low in Au, Ag 
As and Sb. 

f) An interesting pervasively altered (ankerite-carbonate) 
shear zone (628.3 to 629.3m) with an underlying weak carbonate- 
quartz-cpy+/- stockwork zone cuts the Pioneer andesite flow 
breccias. Analysis of these zones gave negative results. 

g) Analyses of zones of epidote-biotite and epidote-biotite- 
hematite alteration (731.2 to 734.4m) and a strong carbonate altered 
fault zone (763.1 to 765.3m) contain only background values for the 
elements (Au, Ag, Sb and Ag). 

h) A rhyolite dyke located near the bottom of hole showed a 
slight increase in arsenic and antimony values (10 ppm and 1 ppm 
respectively, but only background values for Au and Ag. 

i) A total of six 1.5 metre samples of serpentinite were 
analyzed for Cu, Ni, Co and Cu. Value ranges for the elements are Cr 
1300-1200 ppm; Ni 685-1350 ppm, Co 46-62 ppm and Cu 6-81 ppm which 
are background values for a typical ultramafic (Hawkes-Webb 1962 - 
Cr 2000 ppm, Cu 80 ppm, Co 200 ppm and Ni 1200 ppm). Three of the 
above samples were resubmitted for Pt and Pd analysis and returned 
below detection limit values; less than 50 ppb and less than 10 ppb 
respectively. 

BEMA - 26 - 
Industries Ltd. 



TABLE I1 

DDH 86-04 GEOLOGIC SUMMARY 

(metres) 

0 - 82.3 Overburden sand and gravel. 

82.3 - 404.2 Intermixed - ribbon chert, chert, siliceous argillite 
and chert breccia. 
Argillite - graphic slips and moderate to strongly 
faulted in sections with ubiquitous PO throughout 
average 1% but up to 3.4%. 

82 - 215.8 Andesitic dykes with up to 14% dissem and frac. 

220.5 - 222.3 

312.6 - 314.4 

404.8 - 432.1 

432.1 - 441.3 
441.3 - 442.6 
442.6 - 508.1 
508.1 - 587.2 

587.2 - 588.6 

588.6 - 823.0 

coating PO. 

Andesitic dykes moderate to strong carb. veins. 

Quartz-ser vein (2cm) with silicification and with ' 

anhydrite stockwork throughout zone. Some slips with 
smeared pyrite-trace cpy. 

Dykes - Rhyolite porphyry, feldspar hornblende 
Porphyry (vein at 1331.8' 1 .  Upper fault zone 441.1- 
442.9; Lower fault 501.0 - 521.1. 
Hornblende porphyry dyke. 

Calcareous graphitic argillite (Hurely Fm) 

Serpentinite 

Hurley Fm-limey argillite and grey argillaceous 
1 i m e s t o n e  

Rhyolite-dyke 

Pioneer Greenstone - andesite flow, flow breccia 
628.3 - 630.0 Altered shear zone with ankerite and carbonate 

632.5 - 637.3 Moderate carbonate stockwork 

alteration 
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SAMPLE 
NO. 

30501 

30502 
30503 

30504 
30505 
30506 
30507 

30508 

30509 
30510 
30511 
30512 

30513 

30520 
30521 

30522 

30523 

30524 
30525 
30526 
30527 

30528 
30529 

30530 

TABLE I11 
PACIFIC EASTERN GEOCHEMISTRY RESULTS P86-04 

HOLE METERAGE 
NO. 

86-04 134.6 - 136.0 

n 

N 

n 

n 

n 

n 

n 

n 

n 

n 

n 

W 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

1 6 8 . 1  - 169.6 
169.6 - 1 7 1 . 1  

1 7 1 . 1  - 172.6  
211.6 - 213.7 
213.7 - 214.7 
214.7 - 216.7 

220.5 - 222.5 

As - 

1 

2 
4 

2 
1 
1 
3 

1 

312.6 - 312.62 1 
312.62 - 313.4 1 
313.4 - 313.8 2 
313.8 - 314.4 1 

405.7 - 405.92 2 

405.92 - 406.8 1 
406.8 - 407.95 1 

417.3 - 418.4 6 

418.4 - 418.5 1 

418.5 - 419.6 1 
419.6 - 419.64 1 
587.4 - 588.6 1 
586.8 - 587.4  1 

628.3 - 628.6 3 
628.6 - 628.64 1 

628.64 - 629.3  1 

PPM 
Sb - 

0.2 

0.8 
0 .6  

0.6 
0 .2  
0 . 1  
0 . 1  

0.2 

0 . 1  
0 . 1  
0.2 
0 .1  

0 . 1  

0 . 3  
0 . 1  

0 . 1  

0 . 1  

0 . 2  
0 . 1  
0 .2  
0 . 1  

0 . 1  
0 . 1  

0 . 1  

Q A u  GEOLOGY 
oz/ ton 

0.03 

0.02 
0 .03  

0 .01  
0.03 
0 .03  
0.04 

0.06 

L.01 
0 . 0 1  
0 . 0 1  
L.01 

L . 0 1  

PPM 

0 . 1  
0 . 1  

0 . 1  

0 . 1  

0 . 1  
0 . 1  
0 .1  
0 . 1  

0.1 
0 . 1  

0 . 1  

*L.002 

n 

n 

n 

n 

n 

n 

n 

n 

N 

N 

W 

n 

PPB 

L5 
L5 

L 5  

L 5  

L5 
L5 
L5 
L5 

L5 
L5 

L5 

mod. compentent silic 
arg. str. carb stkwk w/ 
1-2% dissem Po 

silic arg. w/ 1st frag 

Basaltic flow or dyke 1- 
3% dissem PO, tr cpy. 
wk brn bio alter'n 
(metamorphic) 

PO 2-3% 

Basalt flow or dyke as 
per above w/ 15% PO 

2 cm qtz-ser-carb vn w/ 
alter'n zone of qtz- 
anhyd stkwk to 313.4 
minor carb, spotty ser w/ 
some py smears. Po to C% 
w/ graphite. 

Carb-ser vn w/ traces Mo 

Rhyolite porphyry dyke 
below above vn w/ mod-str 
carb+/-ser vning +/- PO 
vning, traces Mo 

Altered Feldsp Hornblende 
Porphy (F.H.P.) 
10 cm qtz-carb vn within 
(F.H.P. 1 
Vned & altered F.H.P. 
Qtz-carb vn w/ po-cpy-ser 
Altered 
Rhyolite dyke at Hurley- 
Pioneer contact, carb 
(ankerite) 
Altered shear zone-gougey 
w/ clay-carbonate altered 
w/ ankerite-calcite 
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TABLE 111, CONTINUED 
PACIFIC EASTERN GEOCHEMISTRY RESULTS P86-04 

eMPLE HOLE METERAGE 
No. 

30531 
30532 
30533 
30534 
30535 
30536 
30537 

30538 

30539 

30540 

30514 
30515 
30516 
30517 
30518 
30519 

NO. 
n 

a 
629.3 - 631.0 
636.3 - 636.5 

0 731.2 - 732.2 
a 732.2 - 733.2 
a 733.2 - 733.23 

733.23 - 734.3 
763.1. - 764.1 

n 764.1 - 764.3 
n 764.3 - 765.3 
n 788.2 - 788.6 

ll 

n 

86-04 450 - 451.5 
n 460 - 461.5 
n 470 - 471.5 
n 480 - 481.5 
n 490 - 491.5 
n 499 - 500.5 

PPM 
As - 

3 
1 
1 
1 
1 
1 
1 

1 

1 

10 

cu 

18 
6 
6 
11 
8 
81 

- 

Sb - 

0.1 
0.1 
0.2 
0.2 
0 . 4  
0.3 
0.1 

0.1 

0.1 

1 . 0  

Q Au GEOLOGY 
oz/ t’ijTT 

0.1 
0.1 
0 . 1  
0.1 
0.1 
0.1 
0.1 

0.1 

0.1 

0.1 

PPM 
Ni - co - 
1180 55 
800 48 
920 52 
1350 6 2  
1250 60 
685 46 

*L5 
L5 
L5 
L5 
L5 
L5 
L5 

L5 

L5 

L5 

Carb-qtz stkwk minor cpy 
20 cm qtz vn (bull qtz) 
Ep-bio altered, str fr 
andesite flow bx 
Carb-lt grn ser vn 
Ep-bio-hem. altered zone 
Str carb altered andesite 
flow bx 
Str carb altered fault 
zone 
Str carb altered zone 
below fault zone 
Rhyolite dyke - carb 
altered * 

PPB 
Pd - P+ 

1700 L50 L10 
1500 
1600 L50 L10 
1300 L50 L10 
1700 
1600 

- cr - 
Serpentinite 

* Note: L(1ess than) 
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SPECIFICATIONS: 

DATE STARTED: 

DIAMOND DRILL HOLE 86-05 

September 6, 1986 

DATE FINISHED: September 23, 1986 

AVERAGE DRILLING RATE: 34.6m/day or 113 ft/day 

TOTAL DEPTH: 622.7 m 

BEARING/DIP (COLLAR) 0 204’ Azimuth, -60.5 

CORE SIZE Reduce HQ to NQ at 378.9 m 

CO-ORDINATES: Approx. 98+68N, 115+21E 

COLLAR ELEVATION approx. 1262.5 m 

SPERRY SUN TESTS Meterage 

110 
208 
389.5 
510.5 
617 

-61’ 
-60625 
-56 

-52 
-54: 

Azimuth 

205.5: 
206*5 
210 
214. 80 
275.5 

PURPOSE 

Because of the disappointing results of P86-04, it was thought 
that a relatively large step out to the east (550m) might put us in 
new “Au-mineralized regime“. The hole was targeted to intersect the 
favourable greenstone unit at between 200 and 300 metres depth. 

GEOLOGY P86-05 

A geologic summary of P86-05 is given in Table IV. The various 
formations were intersected as per expected down the hole taking 
into account the southerly offset attributed to a northwest trending 
“Empire type” fault located between P86-04 and DDH 1945 No. 13 
(surface trace). 

The Fergusson Formation in this area contains a dramatic 
increase in percentage of basaltic volcanics, 25% by volume versus 
3% further to the west). The basalts are generally dark grey green 
massive units with minor pillow like structures, porphyritic 
sections and amygdaloidal units. A conspicuous medium green coloured 
chloritized conglomerate underlies a substantial thickness of basalt 
from 130.4 to 155.4 m. The conglomerate is composed mainly of 
rounded to subrounded fine grained volcanic fragments up to 5 cm in 
diameter with the odd limestone clast to 10 cm in diameter. 
Conglomerates within the Fergusson Fm have not been noted previously 
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to the west of this drill hole. Cherts, chert breccias and siliceous 
argillites intersected are similar to units intersected in P86-04 
and the 1985 drilling. Brown biotization of the Fergusson unit, as a 
whole, appears to be the result of contact metamorphism (Bendor 
Intrusives) rather than hydrothermal alteration. Percentages of 
disseminated pyrrhotite through the section was much less than was 
observed in P86-04, usually trace to 1%. 

Serpentinite/serpentinite breccia was intersected from 232.8 t o  
363.9 m showing typical strongly faulted talcose contacts. A late 
stage Hornblende Porphyry dyke (post 86 my - personal communication 
with C. Leitch) intrudes the upper sheared and brecciated serpentin- 
ite contact. These hornblende porphyry dykes typically contain 20% 
black-brown hornblende phenocrysts displaying a weak trachytic 
texture and are generally unmineralized. 

A much thinner than expected section of Pioneer greenstone was 
intersected from 300.9 to 363.9 m. The unit is strongly faulted, 
carbonitized and intruded by silicified-epoditized diorite-quartz 
diorite dykes/rhyolite dykes. Silicification of the dykes appears to 
be related to epidotization, quartz occuring as shapeless subrounded 
aggregates intergrown with the plagioclase (A.L. Littlejohn, M.Sc.1 
Also see thin section Report 1986, A.L. Littlejohn, M.Sc., Appendix 
I for thin sections descriptions of 16 samples from 85-05. 

The above dyking is probably related to a large mass of diorite 
and lesser quartz diorite which was intersected from 384.2 - 602.6m. 
The diorite and quartz diorite are extensively veined with many 
quartz veins displaying pervasive carbonate halos with disseminated 
pyrite. Mineralization alteration and geochemistry of these veins 
will be discussed in the following section. Serpentinite 
intersected at 602.7m and the hole terminated at 622.7m. 
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TABLE IV 
DDH 86-05 GEOLOGIC SUMMARY 

(meters) 
0-29.6 Overburden 

29.6-225.2 Fergusson Fm 

29.6-130.5 Interbedded basalt and chert, chert breccia 
argillaceous breccia and siliceous argillite. 

78.2-80.5 Quartz vein, minor siliceous argillite 

130.4-155.4 Conglomerate 

155.4-225.2 Chert, bedded breccia, black siliceous 
argillite, minor basalt 

225.1-227.0 Serpentinite 

227.0-232.8 Hornblende Porphyry Dyke 

232.8-300.9 Serpentinite 

300.9-363.9 Andesite-basalt volcanics cut by rhyolite and quartz 
porphyry dykes. 
Zone is altered and faulted from 321.0-363.9. 
Strong alteration of ankerite from 358.2-363.9 of a 
quartz porphyry dyke w/ smeared sulphide on 
fractures. 

363.9-364.5 Faulted black graphitic and calcareous argillite 
(Hurley Fm)? 

dioritized andesite. 
364 .5 -384 .2  Q u a r t z  d i o r i t e  a n d  q u a r t z  p o r p h y r y  d y k e s  and 

384.2-557.8 Diorite-cut by numerous quartz-carbonate veins and 
veinlets. Some of the veins intersected are given 
below: 

386.4-387.1 Quartz-minor carb with chl-ser py. sepia 

391.2-391.35 Qtz-carb-sheared, py on upper contact 

418.7-418.8 Carb vein at 30' with bands of pyrite 
approximately 5% 

423.0-423.5 Brecciated quartz vein with carb. cement, traces 
pyrite on fr and It green ser. 

It green ser. 
436.9-437.15 Calcite vein with minor quartz and blotches of 

BEMA 
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TABLE IV, Continued 
DDH 86-05 GEOLOGIC SUMMARY 

458.7-458.9 9cm of sheared quartz frag and 9 cm of quartz 
with light green stringers of ankerite and 
dolomite. 

462.0-462.4 Quartz vein, upper contact ribboned (6 cm) with 
no pyrite on ribbon sepia. Py is very weak 
dissem throughout rest. 

465.5-465.6 Banded carb-quartz .25% pyrite vein banded lower 

467.6-470.8 Ankerite-dol-carb veining with brecciation. 

carb upper section quartz rich. 

495.8-496.1 Sheared carb quartz veins wk banding w/ chl 
sepia. 

515.2-515.4 Sheared quartz vein with traces pyrite. 

518.92-519.0 8 cm white carb vn (calcite) with dissem PO +%. 

557.8-561.4 Quartz diorite 

561.4-563.4 Diorite 

563.4-566.8 Quartz diorite 

566.8-571.5 Diorite 

571.5-579.4 Quartz diorite 

579.4-592.2 Dyke (Relative to above quartz diorite?) qtz & 
actinolite. 

582.9-584.9 Bleached altered zone 

584.9-585.35 Strong ankerite altered rock with 5 mm qtz-py 
smears 

592.2-593.1 Rhyolite Dyke. Mod altered becoming vein breccia. 

592.15-592.2 Upper contact, clay altered w/ fine tourmaline 
needles. 

592.2-592.55 Altered rhyolite mod ankerite, carb vns. 

592.55-592.8 Vn breccia with black siliceous frags & w/fine 
sulphides and strong ankerite alteration. 

592.8-593.1 Altered Rock, weaker ankerite alteration. 
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GEOCHEMISTRY, MINERALIZATION AND ALTERATION - P86-05 
A total of 96 core samples from P86-05 were geochemically 

analyzed for Au, Ag, As and Sb. Two samples from the lower 
serpentinite were analyzed for Cu, Ni, Co and Cr. All these results 

tabulated in Table V. A discussion of the more important veins 
alteration zones are given below: 

A large 2.3 thick massive bull quartz vein was intersected 
between 78.2-80.5 rn within Fergusson chert and siliceous 
argillite. Geochemical results showed background values for Au 
and Ag with slightly above background values for As and Sb (Ag 
less than 0.1 to 0.06 oz/ton, Au less than .002 oz/ton, As 5-10 
ppm and Sb 0.6-2.8ppm). 

A zone of strongly faulted and carbonitized andesite has been 
intruded by silicified and epidotized quartz porphyry dykes; 
quartz diorite/diorite dykes. The section as a whole is low in 
elements analyzed (Au, Ag, Sb and As). The quartz porphyry 
intersected from 329.8 - 334.2 is weakly anomalous in antimony 
with values from 0.8 to 6.6 ppm Sb. The remainder of the 
section has the following response As (1-2ppm), Sb (.1-1.9 
ppm), Ag (.1-.6 ppm and Au less than.5 ppb). 

A strongly altered dyke of probable diorite composite 
(originally) has been strongly sheared and altered by carbonate 
(ankerite-calcite) to the extent that the textures are 
obscurred. Fine pyrite occurs with carbonate veinlets and as 
"smears" on fractures. The altered dyke is weakly anomalous in 
arsenic (4-36 ppm Ag) and gold (to 25 ppm Au) and with only 
background values in Sb ( .5-1 . O  ppm) and Ag ( .1 ppm) . 
A very interesting quartz vein (with minor carbonate) was 
intersected from 386.4-387.1m. This vein looks  similar to some 
of the vein material that has been observed at Bralorne and 
Pioneer Mines. The vein is weakly banded with chlorite-sericite 
on sepia and contains pyrite grains, The upper contact exhibits 
a definite .2 m zone of ankerite-sericite alteration with 
granitic textures in the diorite obscurred to 1 meter outward 
and pervasive carbonate alteration to 384.2 m as well as dis- 
seminated pyrite to 0.5%. The lower contact exhibits strongly 
pervasive carbonate with sericite to 388.7 m and weakly 
pervasive carbonate and .5% pyrite to 391.2 m. The geochemical 
response from this vein was disappointingly low yielding the 
following results (9-32 ppm A s  - weakly anomalous), Sb (.4-1.2 
ppm), Ag (.l ppm) and Au (less than 5-25 ppb) - 1 sample, the 
ankerite halo was very weakly anomalous in Au. 

A 15 cm quartz-carbonate vein intersected from 391.2 - 391.35 m 
is sheared and contains minor pyrite crystals on the upper con- 
tact. This vein exhibits strong pervasive carbonate alteration 
to 391.7 m and contains moderately anomalous geochemical values 
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in gold ( 2 2 5  ppb), although only background values for Ag (.1 
ppm), As ( 2  ppm) and Sb (.1 ppm). Of all rock geochemistry done 
in 1986 drilling this small vein yields the highest Au content. 

A small 5 cm carbonate vein with bands of pyrite (5%) at 418.7 
m was moderately anomalous in As ( 2 6 0  ppm) and slightly 
anomalous in Sb (2.6 ppm), Ag ( . 3  ppm) and Au (45 ppm). 

The remainder of the diorite from 420-515 meters is well veined 
with small quartz-carbonate veins typical of diorite at 
Bralorne mine, some containing disseminated pyrite to 0.3% but 
all containing geochemical background values for Au, Ag, As & 
Sb. 

Two small veins, 15 cm and 18 em located lower in the hole at 
515.25 and 518.92 metres are geochemically weakly anomalous in 
arsenic with values of 90 and 200 ppm respectively. The lower 
vein contains a slightly above background value in Au (20 ppm) 
but Sb and Ag are only background values. 

Two very interesting ankeritically altered zones exhibiting 
brecciation with fragments of silica and dark fine sulphides 
located at 582-586 meters and 491-594 meters exhibited only 
background values for Au, Ag As and Sb. 

Two samples of serpentinite procurred from the bottom of the 
hole were analyzed for Cu, Ni, Co and Cr. They contained only 
background values indicative of an ultramafic rock. 
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SAMPLE 
NO. 

30541 
30542 
30543 

30681 
30682 
30683 
30684 

30685 
30686 
30687 
30688 

30689 

30690 
30691 
30692 

30693 
30694 
30695 
30696 
30697 
30698 
30699 
30700 

30651 
30652 
30653 
30654 
30655 
30656 

30657 
30658 
30659 
30660 

HOLE 
NO. 

86-05 
0 

W 

W 

It 

W 

W 

W 

W 

W 

0 

W 

W 

W 

W 

n 

W 

n 

W 

n 

W 

W 

W 

W 

n 

W 

W 

W 

W 

U 

U 

W 

W 

TABLE V 
PACIFIC EASTERN GEOCHEMISTRY RESULTS P86-05 

MET ERAG E 

78.2  - 78.8 
78.8 - 79.4 
79.4 - 8 0 . 5  

329.2 - 329.5 
329.8 - 331.3  
331.3 - 332.8 
332 .8  - 334.2 

334 .2  - 335.8 
335 .8  - 336.5 
336.5 - 337.2 
337.2 - 339.0 

340.4 - 341.9 

341.9 - 343.4 
343.4 - 345.4 
345.4 - 346.4 

346.4 - 347.9 
347.9 - 349.4 
349.4 - 351.1  
3 5 1 . 1  - 352.6 
352.6 - 3 5 4 . 1  
354 .1  - 355.6 
355.6 - 357.1  
357 .1  - 358.2 

358.2 - 360.3 
360.3 - 361.8 
361.8 - 363.2  
363.2 - 363.6 
363.6 - 363.9 
385.2 - 385.5  

385.2 - 386.2  
386.2 - 386.4 
386.4 - 387.1  
387.1 - 3 8 8 . 1  

PPM 
As - 

1 0  
1 5  
5 

2 
2 
2 
1 

2 
2 
2 
1 

1 

1 
1 
1 

2 
1 
1 
1 
1 
1 
1 
1 

6 
10  
4 
1 5  
36 
1 7  

32 
23 
1 0  
9 

Sb - 

0.6 
2.8 
0 . 8  

0 . 2  
1 . 0  
6 .6  
0 .8  

0 . 2  
0 . 2  
0.2 
0 .3  

0 .2  

0 . 2  
0 . 2  
0.2 

0.6 
0 . 1  
0 .2  
0 . 2  
0 . 2  
1 . 9  
0 . 3  
0 . 2  

0.7 
0 . 5  
0 . 8  
1 . 0  
0 .9  
0 . 5  

1.1 
1 . 2  
0.4 
0 .4  

Au 
oz/ton 

GEOLOGY 

0 .01  
0.07 
L. 0 1  

PPM 

0 . 1  
0 . 2  
0.2 
0.2 

0 .2  
0.2 
0.2 
0 . 2  

0 . 1  

0 .2  
0 . 3  
0 . 2  

0 . 3  
0 . 4  
0 . 4  
0 .4  
0 . 3  
0 .2  
0 .6  
0 .3  

0 . 1  
0.1 
0 . 1  
0.1 
0 . 1  
0 . 1  

0 . 1  
0 . 1  
0 . 1  
0 . 1  

*L.002 Large bull qtz vn 
L. .002 within gry cht & 
L. 002 arg. 

PPB 

L5 
L5 
L5 
L5 

L5 
L5 
L5 
L5 

L5 

L5 
L5 
L5 

L5 
L5 
L5 
L5 
L5 
L5 
L5 
L5 

25 
L 5  
L5 
1 5  
1 0  
L5 

25 
1 0  
L5 
L5 

Str silicfd zone/rhyolite 
Qtz porphyry w/ str ep- 
chl alter'n possibly 
silicified dio str 
faulted 
Alter'd andesite-faulted 
Qtz porphyry-ep altered 
Altered andesite-carb-ep 
Rhyolite/silic'fd dio 
(TS) 
Rhyolite/silic'fd dio 
( T S )  
Alterd andesite-perv carb 

Rhyolite/silic'fd dio, py 
f %  
Alter'd andesite, str 
faulted w/ perv carb ". W 

Andesite more competent 
wker carb alter'n 

W W W 

W 

Alter'd dyke dio or qtz 
porphyry w/ v str ank- 
calc alter'n, py smears 
becoming vein like at 
approx. 362-363.9 
Alter'd dyke (albite?) 
ep-carb 
Ank-ser halo 
Vein-qtz-carb, banded w/ 
chl-ser sepia wk py carb 
alter'd dio w/dissem py 
25% 
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SAMPLE HOLE 
NO. 

03743 
03744 
03745 

03746 
03706 

03738 
03707 
03708 

03739 

03709 
03710 

03711 
03712 

03713 
03740 
03741 
03742 
03717 
03718 

03719 
03714 
03715 
03716 

03720 

03721 
03722 
03723 

03724 
03725 

03726 

NO. 

n 

n 

n 
n 

n 

n 

N 

N 

n 

U 

N 

n 

n 

n 

n 

N 

U 

I 

n 

W 

n 

n 

TABLE V CONTINUED 
PACIFIC EASTERN GEOCHEMISTRY RESULTS P86-05 

PPM 
As METERAGE - 

494.45 - 495.45 1 
495.45 - 495.8 1 
495.8 - 496.1 2 

496.1 - 497.1 1 
514.18 - 515.18 3 
515.18 - 515.25 9 
515.25 - 515.4 90 
515.4 - 515.6 2 

515.6 - 516.6 60 

517.3 - 518.3 3 
518.3 - 518.5 1 

518.5 - 518.92 2 
518.92 - 519.0 200 

519.0 - 520.0 3 
540.55 - 541.55 1 
541.55 - 541.8 2 
541.8 - 542.8 2 
556.3 - 557.3 1 
557.3 - 557.5 2 

557.5 - 558.1 3 
565.2 - 566.2 2 
566.2 - 566.4 3 
566.4 - 567.4 2 

580.8 - 581.78 2 

581.78 - 582.0 3 
582.0 - 582.9 2 
582.9 - 583.9 2 

583.9 - 584.85 9 
584.85 - 585.35 14 

585.35 - 586.4 2 

Sb - 

0.2 
0.2 
0.2 

0.4 
0.4 

0.2 
0.4 
0.1 

0.1 

4.2 
0.5 

1 .o 
0.3 

0.4 
0.1 
0.2 
0.1 
0.2 
0.2 

0.4 
0.3 
0.8 
0.4 

0.2 

0.3 
0.2 
0.2 

0.2 
0.2 

0.1 

3 Au 
oz/toii 

0.1 
0.1 
0.1 

0.1 
0.2 

0.2 
0.6 
0.5 

0.1 

0.3 
0.4 

0.2 
0 . 3  

0.3 
0.1 
0.1 
0.1 
0.2 
0.2 

0.1 
0.2 
0.1 
0.2 

0.1 

0.2 
0.1 
0.1 

0.1 
0.1 

0.1 

*L5 
L5 
L5 

L5 
L5 

L5 
L5 
L5 

L5 

L5 
L5 

L5 
20 d 

L5 
L5 
L5 
L5 
L5 
L5 

L5 
L5 
L5 
L5 

L5 

L5 
L5 
L5 

L5 
L5 

L5 

GEOLOGY 

Dio w/ carb stkwk 

Vein sheared carb-qtz vn 
wkly banded w/ chlo  sepia 
Dio 
Dio w/ textures obscurred 
perv carb 

Vein-qtz unsheared, tr py 
Dio w/ text obscurred f-g 
perv carh 
Dio str chl text starting 
to come back 
Dio c-g wk chl 
veins-series of 2 ,  3 & 5 
cm calc vns some bio 
alteration 
Dio 
Vein 8 cm wht carb, 
dissem PO +% 
Dio-dk f-g chl altered 
Dio w/ carb qtz ep vns 
Vein-Ep w/wk carb 
Dio c-g w/calc/dol vns 
dio 
Veins-bands of 2cm qtz 
calc vns 
Dio 
Quartz dio 
Veins 2 carb vns 
Dio cut by anhydrite vns, 
pervasive ep alter'n 
Quartz diorite w/ f-g 
mottled qtz and 
actinolite 
Veins-carb vning-3cm vns 
Dio c-g 
Bleached altered zone w/ 
qtz-fsp - clay ser 
fr's w ankerite 
Str ankerite approaching 
vein material w/ qtz-py 
smears 
Fine grn's rock-mottled 
text qtz w/ actinolite 
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SAMPLE 
NO. 

30665 
30666 
30667 

30661 

30662 

30663 

30664 

30668 
30669 

30670 
30671 

30672 
30673 

30674 

30675 

30676 
30677 
30678 

30679 

30680 

03701 
03702 

03703 

03737 
03704 
03705 

HOLE 
NO. 
I) 

N 

N 

N 

N 

N 

N 

n 

N 

N 

11 

N 

N 

n 

(I 

86-05 
N 

I 

N 

N 

N 

N 

N 

86-05 
II 

N 

TABLE V CONTINUED 
PACIFIC EASTERN GEOCHEMISTRY RESULTS P86-05 

As METERAGE - 

390.2 - 391.2 3 
391.2 - 391.35 2 
391.35 - 392.4 2 

417.7 - 418.7 5 

418.7 - 418.75 260 

418.75 - 419.0 48 

419.0 - 420.0 6 

422.0 - 423.0 3 
423.0 - 423.45 2 

423.5 - 424.5 2 
435.9 - 436.9 4 

436.9 - 437.15 4 
437.15 - 438.2 6 

457.7 - 458.7 6 

458.7 - 458.9 6 

458.9 - 459.9 3 
461.0 - 462.0 1 
462.0 - 462.42 11 

462.42 - 463.42 3 

459.9 - 461.0 

464.5 - 465.5 
465.5 - 465.6 

465.6 - 465.7 

465.7 - 466.7 
467.6 - 4 6 9 . 1  
469.1 - 470.8 

PPM 
Sb - 

0.3  
0 . 1  
0 .8  

0 . 2  

2 .6  

1.4 

0.4 

0 .4  
0 . 1  

0 .9  
0.1 

0.3  
0 . 2  

0 . 4  

0.6 

0 . 4  
0 . 3  
0 . 2  

0 . 3  

0 . 2  

4 .0  
1 . 6  

1 . 5  

0 . 2  
0 . 8  
0 . 5  

0.1 
0 . 1  
0.1 

0 .1  

0 . 3  

0.1 

0.1 

0.1 
0.1 

0.1 
0.1 

0.1 
0 . 1  

0 . 3  

0 . 1  

0 . 1  
0 . 1  
0.1 

0.1 

0.1 

1.1 
0.3  

0 .4  

0.1 
0.4 
0 . 3  

*L5 4 
225 
L5 

1 0  

45 - 

L5 

30 

L5 
5 *  

L5 
L5 

L 5  
20 

L5 

L5 

L5 
L5 
L5 

L5 

L 5  

L5 
L5 

L5 

L5 
L5 
L5  

GEOLOGY 
7 

Carb alter'd halo in dio 
Vein-qtz-carb shr'd w/ 
minor py 
Wk perv carb alter'd dio 
Carb vned dio w/ 25% 
dissem py 
Vein-carb w/ bands of 
PY 5% 
Ankerite altered dio, 
minor py 
Dio w/ 5% dissem py wk 
carb 
Dio-wk-str perv carb 
Qtz-vn bx w/ carb cement 
tr py & It grn ser 
Dio str perv carb - fault 
Dio wk perv carb 
anhydrite 
Vein-calc minor qtz, ser 
Dio wk carb alter'n .3% 
PY 
Dio shr'd . 3% dissem py 
perv carb. 
Sheared vein w/ qtz frag 
py blebs, It grn 
stringers ep? 
Dio, shr'd dissem py . 3% 
Dio, perv carb alter'n 
Vein-qtz upper contact 
ribboned py weakly dissem 
Sil.iceous rock-silicified 
dio? 
Dio f-g w/ wk perv c a r b  

Dio M-C-grn 
Vein-bnded qtz-carb, 
shr'd contact, lower carb 
section, upper qtz, .25% 
dissem py 
Dio-f-g dk altered zone 
below vn 
Dio wkly altered 
Vein Bx-ank-dol-carb 
vning & brecciation w/ 
dissem py 
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TABLE V CONTINUED 
PACIFIC EASTERN GEOCHEMISTRY RESULTS P86-05 

PPM PPB 
A s S b M g  GEOLOGY HOLE METERAGE - SAMPLE 

n 

W 

591.1 - 592.15 
592.15 - 592.2 

2 0.1 0.1 *L5 
6 0.4 0.1 20 

Specks of cpy 
Clay altered contact zone 
w/ tourmalive needles? 
Rhyolite-altered zone w/ 
carb/ankerite 
Vein Bx-str ankerite 
alter'n w/ frag of silica 
and black sulphide 
Altered rx weak ankerite 
Spotty wk perv ankerite 
alteration of 
qtz-actinolite 
Rock 
Faulted sheared rock 
Serpentinite 

03727 
03728 

592.2 - 592.55 4 0.1 0.1 L5 03729 W 

3 0.2 0.3 L5 03730 W 592.55 - 592.8 

1 0.1 0.1 L5 
2 0.1 0.1 L5 

03731 
03732 

n 

W 
592.8 - 593.8 
593.8 - 594.8 

W 

W 

594.8 - 595.8 
602.4 - 603.4 

2 0.1 0.1 L5 
3 0.2 0.1 15 

03733 
03734 

PPB PPM 
- Au - cu - Ni - co - Cr - Sb A s %  

86-05 612.0 - 613.5 L5 39 286 51 1500 .2 5 0.1 

n 22 287 43 1200 .1 3 0.1 621.2 - 622.7 L5 
Serpentinite 

Serpentinite 

03735 

03736' 

than) 

I - BEMA 
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6.0 SOIL GEOCHEMISTRY 

Introduction 

A limited soil geochemical survey was conducted over an area to 
the south east of DDH P86-05 after the completion of the coring part 
of the diamond drill program. A total of 2.5 man days were spent 
September 30-October 1 completing a small grid and procurring soil 
samples. The survey was designed to cover the projected subcropping 
of the favourable Pioneer greenstone/diorite units for approximately 
600 metres east of the DDH P86-05 surface trace. 

Tie line 96+00N (bearing 114.5' Azimuth) was used as control 
for the survey. The tie line was located on the topographic map by 
surveying it to a fork in Crazy Creek,. Lines 115+00E, 117+00E, 119+ 
OOE and 121+00E were compassed (24.5 Azimuth) chained and flagged 
from 95+00N to 98+00N. Stations were placed at 25 metre intervals 
along the crosslines and 50 metre intervals along tie line 96+00N. 
Stations were marked using small aluminum tags and blue and red 
flagging. 

A total of 52 samples were collected from glacial till material 
located just below a conspicuous white ash horizon. Samples were 
placed in Kraft paper bags and sent to Chemex Labs for analyses. 
Samples were dried, sieved through a -35 mesh screen, crushed to -80 
mesh and analyzed for gold, silver, arsenic and antimony. 

Atomic Absorption (AA) techniques were employed in the final 
analysis of the above elements, but each element was subjected to 
different preparatory work. Gold is firstly extracted via fire assay 
then measured using AA where as silver is extracted via a 
combination of perchloric and nitric acids then the pregnate 
solution is diluted with distilled water and finally analyzed via 
AA. Arsenic is extracted from the sample by hydration and antimony 
is organically extracted before the solutions are subjected to AA. 

Results 

No formal threshold/background/anomalous populations were 
calculated as so few samples (52) precludes a meaningful statistical 
analysis. 

The results for gold, silver, arsenic and antimony are plotted 
on Soil Geochemistry Map Figure 11. 

Samples analyzed f o r  gold contained less than detection limit 
(less than 5 ppb) and up to 10 ppb Au. Analyses of 5-10 ppb Au are 
not considered to be geochemically significant. 

Values for silver range from 0.1 to 0.5 ppm Ag. A value of 0.5 
ppm is possibly slightly above background. Two samples contain 0.5  
ppm Ag and are located at 115+00E, 96+75N and L117+00E 95+75N. 
Arsenic values range from 1 ppm to 90 ppm. A weak arsenic anomaly is 

BEMA - 31 - 
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located on L115iOOE from 9 6 i 7 5  t o  9 7 i 2 5  where 3 values (90,  53 and 
5 1  ppm Ag) appear t o  be well above a rough background value of up t o  
approx. 25 ppm As. 

Antimony values range from 0.1-1.6 ppm Sb. A similar weak 
antimony anomaly is located concident with the above arsenic 
anomaly. Values range from 1.0-1.6 ppm with a rough background of 
0.4 ppm Sb. 

- 32 - 
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These are t~iorougt i ly  a l t e r e d  vo lcan ic  rocks of a n d e s i t i c  ~ o t , ~ p o s i t i o t i  
o r ig iuc i l ly  . I n  b o t h  rocks  t h e  t e x t u r e  arid iilinerzlbgy has Lecn alibiost 
c c m y l e t e l y  obscured by t h e  pervas ive  a l t e r a t i o n .  3ii5.3 i ~ a s  porpi iyr iLic .  T h e  
a l t e r a t i o o n  i s  a l u o s r  coi:iplete rej)laceiiient of p l ag ioc la se  by an  i n t i m t e  
in t e rg rowth  of calci te  and b i o t i t e  ,.~rich soi.rt3 chloriLe. ‘i‘iiere ].lay imve Seen 
s i l i c i f i c a t i o n  prior to t h i s  ( ? ? I .  34’3.3 itas been a l t e r e o  i a i t i i  an i n t i m a t e  
l s ix ture  of calci te  and c h l o r i t e .  

md 

9 

Tiiese sar;rples are a l l  diorites/quartz-diorites (”soda g r a n i t e ” )  which have 
been dej:orilied ami a l t e r e d  i n  v a r i o u s  ways. The  t y p i c a l  ( u n a l t e r e d )  d i o r i t e  
corisisLs of a illediuu g ra ined  , more or  less equigranular  i n t e rg rowth  oi 
p l a g i o c l a s e  l a t h s  and aggrega te s  of q u a r t z ;  t h e  aiitount of quar tz  i s  h ighly  
v a r i a b l e .  i l a f i c  u i inera ls  such as hornblende uay  have been  prtlsc’nt ( I ~ O W  

a c t i n o l i t e ) .  iiowever, t h e r e  i s  stroiih evidence i n  t h i n  s e c t i o n  t h a t  much of ~ 

the q u a r t z  hzs been added;  t h i s  is  p a r t i c u l a r l y  ev ident  i n  the  san,ples f r o u  

plaeioclase g r a i n s  , forrldnl; c l u s t e r s  of very iixie g r a i n s ,  wlrh il sull-grapfiic 
i e x t u r e  and grading  i n t o  tile q u a r t z  agsi-e;;atcs; i n  t l i J t i y  bi i icclous sai,iples 
there i s  a pictchigoric of q u a r t z  aiiiOI.!;St tile plagioclase s u G L e s t i n g  ( juar tz  
” l l o o d i n g ” .  The  s i l i c i l i c a t i o n  nay have :itlcn a l a t e  iiiagkiatic e i f e c t  , 
resul t iny,  in Lradatiolial  changes f roi.3 d i o r i t e  t o  quarEz  d i o r i t e .  Associated 
cij’i.:cs or i i y i e - - l i k e  b o u i c s  uiij, )lave for;.&ti at this ti;& ( e & .  3 ~ ~ 4 . ~ ~ ~ i 4 , ,  whicll is 
a i . eucoc r s t i c  ( . ;uar tz -d ior i te  in w h i c h  the cjuarls itlay have been , ) r i imry;  i t  i s  
itiucti filler grained tl ian tile typi .ca1 d i o r i t e ) .  

d 

Id 

m lower do,dn the d r i l l  hole. Tlic q u a r t z  occurs  i n  pccikes withi.u tlie 

1 
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k t i n o l i t e  i s  t h e  doiiiinant mafic r i i ne ra l  and occur s  i n ’ v a r i a b l e  amounts in 
i*Lost c t i  tiie samples.  It L‘ornls a c i c u l a r  g r a i n s  occur ing  iu s p l a y s  wi th in  t h e  
i ’ lag ioc lase  and sotie of t h e  q u a r t z  i n  those  saiiiples w i t h  a r e l a t i v e l y  s n d l  
amount. As t h e  ariiount i n c r e a s e s  the f i n e  g r a i n s  c o a l e s c e  i n t o  broad ragged 
b laded  g r a i n s  which r e 2 l a c e  tnuch G L  t h e  p l ag ioc la se .  A c t i n o l i t e  developrrient 
a2pears t o  be a r e g i o n a l  metauiorptiic/alteration e f f e c t  and i t  is n o t  clear i f  
i t  i s  der ived  f r o u  hornblende o r  t h e  components have been added. 

Epidote (and c l i n o z o i s i t e )  i s  t h e  main a l t e r a t i o n ,  a p a r t  from trie q u a r t z  
a m  a c t i n o l i t e .  It occur:< i n  v e i n s  and ve in - l ike  pa t ches  and i s  u s u a l l y  
i n t e r ~ r o w n  w i t h  a b ~ d l  auount of qua r t z .  It- pervasively r e p l a c e s  p l a g i o c l a s e  
i n  iltariy saruples and has been added t o  aoi:ie a c t i n o l i t e  aggrega te s .  Sulphide  
iki i r ieral izat ion l..ay Lc a s s o c i a t e d  w i t h  L h i s  , alt1iou;;i-1 soue i s  a s s o c i a t e d  w i t h  
ca r borla t e .  

After ttie a d d i t i o n  OF‘ e p i d o t e  tiiere b t a s  aif ejiisoiie of s t r o n g  deformation 
by crusiiini; niid shea r ing .  Lpidote at;dregates are  o i t e i i  f ractureci hnd 
t r e w l i t e  g r a i n s  i ~ a y  lie b e n t .  Quiirtz i s  tiir,iily s t r a i n e d  and i n  p a r t  
L r c x y s t d l i s e d .  P l a s i o c l a s e  tievelops pa tches  i n  srttich smll  doiaairis of f i n e  
, rauulated ana r e c r y s t a l l i s e d  fe ldspar  have fortied; i n  so~jie Sai:iples (e&. 
599. ;,:I) tiie p l a g i o c l a s e  i s  thoroughly r e c r y s t a l l i s e d  arid o n l y  “&osts”  of tlte 
ori , i i iai  l a t h s  reiuain. A network of f i n e  f r a c t u r e s  has  developed and these  
iisve been f i l l e d  wi th  ca lc i te  (and soiile dolol;iite, a n k e r i t e ) .  T h i s  i s  
a s s o c i a t e d  w i  tti c h l o r i t e  which pe rvas ive ly  r e p l a c e s  p l a g i o c l a s e  and the  
ainphibole. S e r i c i t e  i s  a s s o c i a t e d  w i t h  tile ca rbona te  i n  less uiafic rocks .  A 
few saiilples c o n t a i n  f i n e  v e i n l e t s  w i th  z e o l i t e s  and p r e h n i t e .  Carbonate 
a l t c r a t i o r i  (and a s s o c i a t e d  u i inera ls )  i s  var iab le  i n  i n t e i i s i t y  and niay be 
douinaiit i n  h i t l i l y  sheared  rocks  (eg. 3 6 2 . 3 ,  a l e u c o c r a t i c  d i o r i t e  *with no 
q u a r t z ;  perhaps a dyke). Those satilples r e l a t i v e l y  r i c h  i n  a c t i n o l i t e  tend not 
co i~ l ivc  i8tuc1i ca rbona te .  

’These sohplcs arc diorites w h i c h  have been so s t r o n g l y  deformed and  
alter‘eii that  Liic ori&iaf  t e x t u r e  arid GAneralogy has  been t o t a l l y  obscured. 
335.5 anu 377 arc essei i t ia l ly  ep idote-quar tz  rocks ,  formed by pe rvas ive  
replacement wi thout  s t r o n g  d e f o r m t i o n .  385.4 i s  f r a c t u r e d  s i t h  developnlent 
u i  c a l c i t e  i n  the f r a c t u r e  systeiiL. 

Y A .  L. L i t t l e j o h n ,  1 i .S~ .  
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T h i s  bilihjiic rlab a t'iiie srsi:ied vo lcan ic  rock of a n d e s i t i c  coi;lpositiou and 
con ta in ing  a few phenocrysts  of unknown ~ d r i e c a l ( s ) .  .It ll&b beeri i i i t ense ly  a m  
pervas ive ly  a l t e r e d  s o  that  only  va;;ue o u t l i n e s  01 t h e  o r i g i n a l  sroundiiiass 
p l a z i o c l a s e  lati is  reiiiain. The b u l k  of the rock c o n s i s t s  of an  i i i t i i i iate 
intergroGti i  of c a l c i t e ,  b i o t i t e  and c h l o r i t e .  There wab apparent ly  boi:,e 
s i l i c i f i c a t i o n  p r i o r  t o  the carbonate  a l t e r a t i o n .  )All of the  phenocrysts  art! 
p a r t l y  o r  coii,pletely xeplaced by carbonate ;  those  tliat a r e  p a r t l y  reij laced 
co i i ta in  ~ U ~ K L Z ,  wii ic l i  i t s e l f  appears t o  be a rcplacenierit. Vague pa tches  and 
ve in- l ike  concen t r a t ions  of f i n e  q u a r t z  are p resen t  alim~ist the  a l t e r e d  
p l a g i o c l a s e  ant1 have a l s o  heen a l t e r e d  theinselves w i t  1 1  c h l o r i t e .  iiirierals 
are  : 

r -- , c a l c i t e  3 / ro  

biu t i t  e 2 u 
c h l o r i t e  1 4  
q u a r t z  2 
i , iadioclase 1 
Fe-li oxities L,inor 
A- s i,a r t r a c e  

,,%. r t ~ e  or iL i i i a l  rock appa ren t ly  c o n s i s t e d  oi a I ~ ~ S S  of Line i) la&xlase l a ths  
u p  t o  U . ~ I A L ,  i n  l eng th .  Ihenoc rys t s  are tabul;r t o  ovoid  in siiape arid vary in 
s i z e  iroi,I u .5  to 2.01LiiI and Lade up about  lG>:, of t h e  rock.  Pervasive 
s i l i c i f i c a t i o n  has  appareuLly occured a d  the q u a r i z  f orcis roiiilciei! grains 
about  ij.Ci5Lirii i n  size. The pilefiocrjrsts c o n s i s t  of an  a;:gregate of subrounded 
g r a i n s  0.05 t o  0 .2 i tdn  s i ze .  I n t e n s e  c a r b o n a t e - b i o t i t e  a l t e r a t i o n  has 
r e s u l t e d  In repiaceiiienL of t h e  g l a g i o c l a s e  (arid q u a r t z )  by an i i i r i i i a t e  
i n t e rb rowth  of v e x y  f i n e  c a l c i t e  and b i o t i t e .  i ; e l ic t  ,jla$oclase and q u a r t z  
tias been i n c i l i i e n t l y  c h l o r i t i s e d  s o  t h a t  on ly  vague o u t i i n e s  of tire o r i i ; i r d  
lariis reii;aiii i n  i n d i s t i n c t  yatci ies  a long w i t i i  f i n e  graiiis aiii! c lusters  of 
i)arLly cli lori t ised q u a r t z .  tfost of the the pnenocrysts  cor is is t  of a n  
abgzegate o i  sitbrountled c a l c i t e  g r a i n s  about 0.2iiii;i in s i z e ;  sofile iirive ii 

network of f i n e  c h l o r i t e  betwen t h e  c a l c i t e  g ra ins .  S c i a l l  pa tches  of calci te  
an2  ct i ic j r i te  a l s o  occur  wi th in  t h e  ;;rcjundrsass and these a r e  of tcr ,  surromdec!  
by a c i i f iuse  zoiie of b i u L i t e .  S i i i a l l  ::atc:ies of a c h l o r i t e - b i o t i t e  i : , ix ture  
also occur .  C a l c i t e  d s o  occurs  i n  a f i m ,  i n d i s t i u c L  network of t i : in  
veir i ie ts ,  a s s o c i a t e d  i Y i t i i  i n c i ; J i n e t  1:-spar i n  t he  at f jaccnt  rock. Cxtrei.iel.y 
f i n e  Pe - i ' i  oxii:e:, a r e  ci~ssci~inaLec, tlirouj;hout, soi.,etinif:s be i rLg concent ra ted  
i n  t t i i r i  s t r e a k s  2nd wi i i sye .  
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'ihis bal,~ple wa5 a ciediuir, ; ,rained d i o r i t i c  i n t r u s i v e  which ritay have been 
si l i c i f i e a  i n  a s s o c i a t i o n  k i t h  a patchy network of ep ido te  developncnt.  
S u b s e h u e i ~ t  to t h i s  t h e r e  h a s  been deforiiiation a s soc ia t ed  w i t h  the developnent 
of 3 c l o s e l y  spaced ~ I C L N U L K  of c h l o r i t e  and c a l c i t e .  l l i n e r a l s  a r e :  

piiu&icJciase 
q u a r t z  
e i d o i e 
c h l o r i t e  
c a l c i t e  
oa pq U e 
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ijefori:,,iition I ~ A S  pioduced  a c l o s e l y  spaced, f i n e  netuork of in te rconnec ted  
f r a c t u r e s  wlicih have been f i l l e d  i i i t l i  c a l c i t e ,  a s s o c i a t e d  w i t h  c h l o r i t e  
tieveioiolJtent. Y t i e  q u a r t z  has been s t r o n g l y  deformed with the product ion of 
s t r u n g  u ~ ~ i u l o s e  e x t i n c t i o n  and deve lop len t  of pa tches  of f i n e  r e c r y s t a l l i s e d  
quartz .  I 'hinriZiih i n  the piagioc lac  i s  o f t e n  bent and t i iere a r e  a l s o  t h i n  
z o m s  of f i n e  trai1\l:r<Lion iitlci r e c r y s t a l l i s a t i o n .  The f r a c t u r e  system tias been 
filiccl w i t i i  t'iiie ca l c i c t t ,  a l o n g  wi.tii v e r y  f i n e  c h l o r i t e  i n  IJ laces .  :luch of 
the c J ~ l ~ ~ r j : . t c  is iiici;jicnL.iy alt.eLi.ug Lj~e p l a g i o c l a s e ,  p a r t i c u l a r l y  where f i n e  
Lra i idd t io i i  11;s wcurcci . 'Iiij 11 s txeaks  occur w i t n i n  p l ag ioc la se  or  ad jacen t  t o  
ttie c a l c i t e  Crr;ctuie 1 : i L l i i i ~ ~ .  Itie a g ~ r e g a t e s  of cpi.dote appear cruslleri a n d  a 
l i ne  intergrai~til ai: L I ~ C \ . U L ' S  ui e x t r e ~ d y  f i n e  c h l o r i t e  has formed w i c h i n  tlieiii. 
'i'here are aibo s~i,iill r a u i a t i n t ;  a c i c u l a r  s p l a y s  of very f ine  c h l o r i t e  around 
the ep ido te  aiid L . d i t l l i i i  t h e  plasiociase and qua r t z .  These are  p r o t a b a l y  
repiticet tc~it::, cjf- G C  t i r io l i  t e .  .:>OC;IC of the o;/a;,ue 2;rains have beeu fracture(- :  s r ~ d  
tne:,e iiiive : d s u  teen f i i l e c l  w i t i i  c a l c i t e  and/or  c f d o r i t e .  
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luis sample i s  d itiediurii trainee! d i o r i t i c  rock whictr has apparent ly  becu 
s i l i c i f i e c i  and rhen defrouetl so t h a t  a f i ne ,  c l o s e l y  spaced netwclrk of 
; r ; ic tures  has developed , a s s u c i a t e d  k i t h  c a l c i t e  v e i n l e t s  and w i t h  pervasive 
s e r i c i t e - c h l o r i t e  a l t e r a t i o n  i n  tile p l ag ioc la se .  l i i n e r a l s  are: 
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T h i s  sample was a f i n e  gra ined  vo lcan ic  rock of a r l t i es i t ic  coiiLposition 
o r i t ; i n a l l y  c o n s i s t i n g  of an i n t i u a t e  in t e rg rowth  of p l a g i o c l a s e  and 
a c t i n o l i t e .  There is a f i n e ,  f a i r l y  c l o s e l y  spaced network of c a l c i t e  
v e i n e l t s  c u t t i n g  through t h e  rock. The a c t i n o l i t e  (and p l a g i o c l a s e )  iias 
a l t e r e d  t o  c h l o r i t e .  Plinerals are : 

c t i l o r i  t e  7 U% 
calci te  15 
,dacioclase 15 
i:e-i'i 0:tiUes r.iino r 
I u a  r t z t r a c e  

... i r ~ e  o r i g i n a i  rock cons i s t ed  of an aggrega te  of bqiiat subiiedral  t o  
s!id,eiess p1a;ioclase graiiis 0.1 t o  0 . 3 ~  i n  s i z e .  Crowtied wii i i in  this am1 
i n t i i l , h i e l y  in te rgrown L d i t l - 1  i t  t h e r e  were sua11 s p l a y s  of v e r y  f i n e  a c i c u l a r  
ac t i n o i i t e / t r e i ; l o l i t e  grains whicil  fOrixit3d (luring the regional greensch i s t  
i . ie~a~iiorpiiis~i ( o r  a l t e r a t i o n ) .  'llie f i n e  s p l a y s  have been replaceti by c i i l o r i t e  
and  tile r e l i c t  p l a g i o c l a s e  grains are a l s o  inc ip i i ie  t i y  c h l o r i t i c .  The 
c n i o - r i t i s a t i u n  is r e l a t e d  t o  t h e  developxuent of a c l o s e l y  spaced, p a r t l y  
in te rconnec ted  network of ca lc i te  ve i r i le t s .  Tnese vary  111 ididtri  f ~-0i ;~ 0.85 Lo 
i l . 5~1 .  2 O u i c  of  t h e  wider ones liave been cjffset by tkliuer ones. Ilxtrei;iely f i n e  
calc-i t e  i s  rlisseuiiiiated throughtout tile f i n e  c h l o r i t e / p l a ~ i o c i a s e  
in te rgrowth .  Lxtreitiely f i n e  Ye-Ti oxides  are a l so  d isseminated  ttu-oul-;tiout ~ 

o l t e n  coalesc in t ;  i n t o  ragged aggrega te s  and c lus t e r s  up t o  0 .1 i : i i~ i  i n  s i z e .  
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This  sample was a iiiediuci gra ined  d i o r i t i c  i n t r u s i v e  c o n s i s t i n g  n ia in ly  of 
an aggrega te  of p l a e i o i c l a s c  la ths .  It  has  been s t r o n z l y  sheared so t h a t  the 
p lag ioc la se  has been g ranu la t ed  and r e c r y s t a l l i s e d  and there i s  a very 
c l o s e l y  syced network of v e i n s  and s t r i n g e r s  tirough t h e  rock and around the 
f i n e  granula ted  & r a i n s .  There appears  co be two carbonates .  Calc i te  foriiis 
clear g r a i n s  wi th  ixioderate t o  high r e l i e f ;  a n k e r i t e  f o r m  f i r i e r  dark brown 
0 vra i i i s  with very high r e l i e f .  ?'he occur  together w i t h  the  a n k e r i t e  tendiu:; t o  
be a t  the edges of the l a r g e r  v e i n s  &ad foriiiing iiiost of the v e i n l e t s  and 
s t r i n g e r s .  i t i n e r a l s  a re  : 

p lag ioc la se  52;; 
carbonate  2 ;3 
c h l o r i t e  10  
opt jue  t r a c e  

P1a;ioclase forcicd subl iedral  &rains 1 t o  3 m  i n  s i z e .  Only a Fed r e l i c t s  
of t hese  occur  and i:Iucii of the rock consists of an inrerArowth of deforriictl, 
granu la t ed  a n d  recrystal l ised,  stiai)eless i n t e r l o c k i n h  i i l ag ioc lase  of v e r y  
v a r i a b l e  g r s i n  s i z e  f r m  0 .d5  LO 6 . 5 i i i L i .  Lnciist i i ict ,  s t r e a k y  ;~aiclirs of norr 
o r  less e q u a l  g r a i n  s i z e  occur  i n  ,,laces. Tile r e l i c t  L a t i i s  have u o m i n s  of 
f i n e l y  r e c r y s t a l l i s e d  hiaterial wi th in  tl.iel;i. Cxtrei.iely Line c i i i o r i t e  i s  
intir : lately interGrown w i t h  the  f i n e  r e c r y s t a l l i s e d  pla , ioclase and occurs 
I n c i p i e n t l y  i n  ttie less  granula ted  g r a i n s .  

The network of carbonate  forms v e i n s  aid s t r i n s e r s  U.05 t o  2.Oclru i n  width.  
Tlic ididest (doii i i iantiy c a i c i t e )  tend LO occur  iii a systebl  subyariillei t o  t h e  
shea r ing  and clay have hiore o r  less htiar? i iargius .  T h e  f i n e  strin:;ers 
(clouinnntly a n k e r i t e )  have developed i n  a very c l o s e l y  spaced ne tdork  around 
tiie f ine  g ranu la t ed  p l ag ioc la se  sild triroul;ii the deforiiietf larger g r a i n s  arid 
hiive r a t h e r  d i f f u s e  Liargins. Lx t r e se ly  f h e  opaques occur  w i t h i n  some of tiie 
carbonate  v e i n l e t s .  C l u s t e r s  of cub ic  opaques (probabaly i ' y r i t e )  a b o u t  U.lm 
in s i z e  occur  i n  t h e  p l a g i o c l a s e  c l o s e  t o  v e i n l e t s .  
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T h i s  is a i'iiie :;railteil m s s i v e  , greenisli-Lrey coloured rock c o n s i s t i n g  
Larzely of i?n atbiedate o f  Line  e p i d o t e  g r a i n s ,  intergrown with s o m  quaL'tz. 
I t  llas been  b t ronz ly  i r ac t i i r ed  b i t h  the  developnent of: a fine, c lose ly  spaced 
f r a c t u r e  sys te i ; i  i i l leci  b ; i t i t  c a l c i t e  , a s s o c i a t e d  w i t h  c h l o r i t e .  i l i n e r a l s  are:  

Lpidote  f o m s  3 l i a s b i v e  aggrc,aLcs , , r isclatic grains u p  t o  1Giiil i n  s i z e  arid 
s ~ ~ a l l e s  rouiiued t;r&ilis i r i i i ch h a v e  a l l  t een  s i rong ly  f r a c t u r e d  w i t t i  the  
tievelopsiclit of il v e r y  Line cl .osely spacet; LCriictiire tictivorX. Shapeless  q u a r t z  
g r a i n s  and &;;rehates L i p  tu 0 .  j t u i l ,  in s i z e  occur betveen t n e  e p i d o t e  g r a i n s  
wtiicii iiave ;;rowii x i L t i i n  tile c ju i i r~z ;  t i i i n  ve in - l ike  concen t r a t ion  o i  q u a r t z  
also occur.  

C I /  I i r e  f r a c c u r e  systei.1 lias been p a r t l y  filled w i t h  c a l c i t e  anti t i l l s  is  
a s s o c i a t e d  i d i t t i  c t i ~ v r l  t e .  ' : e r j  f:ine c a l c i t e  has developed along f r a c t u r e s  up 
t o  0.2i:Liii wide and itas !.:I ftuseti  i n t o  t h e  ad j o i n i n g  rock alonl; t h e  very  f i n e  
f r a c t u r e  network. A t  iritersections t h e r e  a r e  sometiriles shapeless aggrega te s  
up t o  11;~i.i i n  s i z e ,  cons is t in ; ,  01 subrounded g r a i n s  about  0.210ci i n  s i z e .  T h e  
quar  LZ t r a i n s  and aggzegates  between the ep ido te  gsains have been i a r g e l y  
replaced by c a l c i t e ,  a s s o c i a t e d  w i t h  c h l o r i t e .  T i h e  larGer quar tz  g r a i n s  and 
agsregatcs are of t e n  cludjdeti wi t t i  i n c i p i e n t  c h l o r i t e  f l a k e s  , grading  i n t o  
small pitcike5, u i t i i  o r  withoui  c a l c i t e .  :Iost ul' t i l e  quar t z  &rains and 
aggrega tes  Liere l e s s  ttilin i 1 . 2 ~ 1  in s i z e  a d  triese I I L ~ V ~  been all been 
cohiplctely re,ilacei; by calcite o r  c h l o r i t e .  k'ine ragged opaque & r a i n s  occur  
aloiLL Liie edge& of ~ t , e  caicite fr;lcture f i i l i i i g s  ail4 1.n sitiall e1on;;ated 
clusters i I i  L ~ L C  c i l l u r i  t i c  patciics. i;iiie L'e-""' ~i o x i d e s  are probabaly d u d t i a n t  
L i l t  F e - s d p l i d e s  i.I&y hiso be p ~ e s e ~ i ~ .  
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T i i i s  .is a f i n e  t o  uiedium grai i ied,  olive-tree11 co loured  iuassive rock 
consis t i ink l a r g e l y  of a n  aggregate of e p i d o t e  g r a i n s  w i t h  siiiall grains anci 
a6rLegatcs of q u a r t z  tetweeii tile ei ' iaote .  I t  has been q u i t e  s t rongly  
f r a c t u r e d  w i t h  the  develoyeixcnt of a f i n e  neti+ork ttirousil the epidote .  A 
siiiall a w u n t  of ca lc i t e ,  a s s o c i a t e d  dit.i-1 c h l o r i t e ,  has fori;ied wi th in  ttle 

LracLtixe iwtbrork auc! replaces s o w  of tile qua r t z .  i-liiwrals are: 

1 
1 
I l l i I i c i r  

trace 

Lp.i(ioLe forliis prisr,liltic L r a i n s  1 t o  2uun i n  l e n g t h  occurin;; i n  at;t;reg;ates 
w i i i c h  L r a d e  i r i i o  aggregates c o n s i s t i n g  of subrouildec! graius 0 .  hiili i n  s i z e .  
f;uban;;ular q u a r t z  grains o i o s t l y  l e s s  than  ( i . 2 t m  i n  s i z e  a re  s c a t t e r e d  be twee i i  
t h e  e p i d o t e  %;rains tiirou,;iiout and soiiietiires occur  i n  si.iall a,:C;res:ates of 
rouiiciec! g a i n s  abouL d.5iiaii1 in s i z e  w i t h i n  which m a l l  e p i d o t e s  are ljreseiit. 
l i i d i s t l nc t :  veii.i-liLc conceiltratiori of q u a r t z  a l s o  occur .  

iluch of t h e  f r a c t u r i n g  appea r s  LO have Sii . iply ,gauulated SOtiie  of t h e  
e p i d o t e  ILut t h e r e  i s  a w i d e l y  spaced r~etworh of d ihcont inuous  f r a c t u r e  
f i l l i n g s  b d i t h  c a l c i t e .  L x t r e t w l y  f i n e  ca lc i te  and c h l o r i t e  foriii an 
i n t e r b r a l i u l a r  iil:i around s o w  oT t h e  h r a u u i a w d  ep ido te s .  P a r t s  of ~ t ' i t :  

cjuarti; ~1:ainh aliLi aggreAates  a r e  replaces w i t h  ca lc i te ,  soL.!etiiues w i t h  
i i icipient c i d o r i t e .  S r i ape le s s  t u  iiiioiuor2hic sphene g r a i n s  ui' t o  li. l i ! i l t i  i n  
s i z e  iiavt? lori .~ed aloii;, ttte i n t e r ~ r a n u l a r / i r a c t u ~ e  ne twurk w i t h  c a l c i t e ,  
miietiiL,ej; il; siiiaii clubters of Line graills. 

Subctibic L O  anhedral opihquc g r ~ i ~ . i i ~  about  U . 2 w  i n  s i z e  are intxrt;rown k i t h  
t h e  e p i d o t e  gr&ins,  smetii:ies i n  siiiall a ,~reda t .es  conLainiag Cine e p i d o t e  
ir iciubioils.  'i'ney could be p y r i t e  o r  py r r i i o t i t e .  
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This  is a t h o r u u ~ h l y  alLerec! rock w i t h  a w t i e r a t e l y  developed f o l i a t i o n  
which i s  due t o  t h e  conccn t r a t ion  of e longated ,  d i f f u s e  zones of  carbonate  
arid c h l o r i t e  witt i iu a iiiass of c o a r s e  s e r i c i t e .  I t  is probabaly a h ighly  
sheared d i o r i t e  i n  w h i c h  t h e  p l a e i o c l a s e  has a l t e r e d  t o  se r ic i te  and been 
rep laced  by carbonate  anti q u a r t z .  T h e  ca rbona te  tias q u i t e  hiell  r e l i e f  and a a 
i i g n t  brownish co lou r  suggesting t h a t  i t  is d o l o u i t i c ,  b u t  reacts v igourous ly  
and ciuicttly t o  d i l u t e  I I C l ,  sugi;esting caicite. I i i ne ra l s  are: 

s c r i c i t e  59% 
carbonate  36 
c l i l o r i  te <> 
Ul'aque trace 

> 

Zericite forbis a C O L i i J a C t  Liiass dell forlied ;lakes 0.1 t o  (i.31ilru i n  s i z e .  
' inere i s  a weak teudency t o  be al iLi ied aioI1;; the f o l i a t i o n  but  ttiis i s  not  
ve ry  i i e l l  developed. Carbonate furi:iS slkapeless Lra ins  i).G5 t o  b. liiil:~ i n  s i z e  
occuriul;  iu r a g ~ e d ,  e londated ai;L;reL,ates up LO 1Itibi i n  s i z e  irhich are p a r t l y  
connected t o  one ano the r  and cuuceii trateti  i n  a c l o s e l y  spaced,  s u b p a r a l l e l  
system of d i f f u s e  Z O ~ C ' S  which have been ~ujierii,ijlosed upox1 t h e  s e r i c i t e .  I n  
s e v e r a l  of t;hese tile carbonate  i s  u ixcd  i r . i t i l  f i n e  c h l o r i t e ,  being 
concent ra ted  in t h i n ,  s inuous ,  c iongated p';tciies s e r v e r a i  ndliirrieters i n  
1eni;th alonG tfte f o l i 6 t i o n .  It- i s  c o l o u r l e b s ,  sugges t ing  a h i g h  Pig con ten t  
( a s s o c i a t e d  wi th  dololl t i t ic ca l c i t e  ? )  . A few cub ic  opaque grains (p robaba ly  
p y r i t e )  are s c a t t e r e d  tiiroughout tile rock. Tlicse are 0.1 t o  0 . 3 ~ ~  i n  s i z e .  
F i n e r  ragged opaques occur  in 5i;lali. c lus te rs  w i t h i n  tne ca rbona te  aLgregates .  
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L t t i p  b;l..l,le i;as a ntediulii &ra ined ,  Tilore or  less  equigranular  i n t r u s i v e  
curisist in;;  o r i l ; i n a l l y  of an a s s r e g a t e  of plagioclase ariti I rOrubknde(  2 1 ) .  
i'J L e r a t i o i i /  
plaGioclase.  Veinii i ;  aiid pervasive a l t e r a t i o n  by ep ido te  hnd q u a r t z ,  
a s s o c i a t e d  w i t h  c i i l o r i t e  has  occured a f te r  the devclopient  of a c t i n o l i t e .  
Tilere are  a l s o  t h i n  v e i n l e t s  containing, pre:tnite and ca lc i t e  , or  a z e o l i t e .  
i iiiicrLl5 a r e  : 

t a ~ i o  r i > h i s iii I ia s 1) rod w e d  a c t i no 1 i t e xi-t i c h 1 la s rc3m w i t h i n  the  

ac t i r io i i  t e  
plri , , iociase 
e pido L c 
c1; lor l tc  
quar tz  
o*>L[ibe 
z e o l i t e  (stilbite ? )  
cu1s;te 
pr e m i  t e  
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This sanlple was a ucdiuiii t o  coarse g a i n e d ,  uore o r  l e s s  equigrronular 
d i o r i t i c  rock c o n s i s t i n s  iiiainly of an i n t e rg rowth  of p l a g i o c l a s e  aiiri sone 
( luar tz .  It has  been nioderately defortled so t h a t  the p l a g i o c l a s e  (and q u a r t z )  
i s  s t r a i n e d  and is r e c r y s t a l l i s i n s  t o  aggrega te s  of very  f i n e  grains.  The 
ciuartz occur s  i n  a p a r t l  y i i i terconnected p a t c h m r k  arhongst t he  p la i , ioc lase  
and i s  a l s o  p resen t  w i t h i n  t h e  deformed la ths ,  s u ~ g c s t i ~ i ~  that iiluC11 of i t  tins 
forllled by pervas ive  s i l i c i f i c a t i o n  p r i o r  t o  the deforniriiation. Clusters of 
f i n e  a c t i n o l i t e  are  srowing i n  the  p laLioc lase .  ?'here i s  n i d e l y  spaced, 
~t i ;~i i l~: l l le l  ~jrsteiil of ve in- l ike  patciies of c l i n o z o i s i t e  , a s s o c i a t e d  i v i t h  f i n e  
clilor-Lte arid a z e o l i t e  i n  f r a c t u r e s .  Glider v e i n s  of c l i n o z o i s i t e  c u t  a c r o s s  
t f l i s .  t i i i iecals are:  

Plh,ioclhse fortiis broaii euheciral t o  su t i l ed ra l  lattts u o s t l y  2 t o  4 1 d i i  i n  
s i z e  u , i ich occur  in ii p t c i l y  iiitergrowt;ii w i t t i  subrounciec: q u a r t z  g r a i u s  0.5 L C J  

2. jii,ill i r i  ~ i z e ,  t emi ing  t o  occur i n  aggregates , t e o  o r  t h r e e  itiillimterti i n  
s i z e ,  w i l i c h  i,,ay be , ) a r t l y  i n t e rconnec ted  s o  t h a t  tiiere i s  a patciiuork. 
t . ' e i ~ ~ l ~ n t i o r t  iias r e s u l t e d  i n  tlie d e v e l o y ~ ~ ~ e n t  ~f s t r o n z  uniiulose e x t i n c t i o n  i n  
tiic c i u i i K t Z  anti r e c r y s t a . l i i s a r i o n  t o  . line hriiiiis i t 1  sl.~zi.L d w a i n s  so t h a t  t l iey 
iiavc in t c r locKing  su ru red  i i iar~ins and tile ai;i;iet;ates 111iIjr be very v a r i a b l e  i n  
&rain b ize .  'The p l a g i o c l a s e  i s  a i b o  recryst .all isi i ig,  i n  srilall cir large douiains 
LU ai ,Gretatcs  of rounded to  sliapcless i n t e r l o c k i n g  g r a i n s  less thiin U. U~IXI:~ rin 
s ie t -  , boi;~etir,,cs c l o s e l y  intergrowii w i t t i  f i x e  quartz. 2atcllcs of undulose 
e x ; i n c t i o n  a l s o  ocafr. i.ounded t o  Labular a p a t i t e  g r a i n s  u p  t o  0.2iiUii i n  s i z e  
occur  i n  c l u s t e r s  w i t h i n  t h e  p l a g i o c l a s e  o r  between p l a g i o c l a s e  and qua r t z .  . 



Y 

3 

ul 

Y 



Y 

Y 

rsl 

Y 

ul 

ul 

Y 

1 

JI 

md 

w 

Y 

3 

3 

J 

Y 

rrJ 

T h i s  a;(Lilj le  i s  a t l i ~ ~ c o u , ; t i l y  a l t e r e d  rock ( d i o r i t e )  wtiicii tiab Leer1 sheared 
s o  that the re  i s  3 va2,ue foliation. L t  corisists 1arL;ely of f i n e  ep ido te  
( c l i n o z o i s i t e  ? >  wiiicri tias pervas ive ly  replaced p l ag ioc la se  and a c t i n o l i t e ,  
s t ~ e a i i y  r e m a n t s  of wliicii rei;raiIl i n  t i ~ e  uass of l i n e  e, l idote.  The mass of 
e i ~ i d o t e  blades i n t o  veiii-.like patciies whece i t  i s  intergrown with q u a r t z .  A 
s u b p a r a l l e l  systetii of ca lc i te -pre i i r i i t e  ve ins  and patches has developed a z t e r  
t h e  pervas ive  ep ido te  d l te ra  t loi i .  'i'nc pervas ive  ep ido te  a l t e r a t i o n  i s  very 

interdrown i 4 i t i i  qua r t z  a r e  c o l o u r i e s s  a m i  iiave stro;iG altoidnluus bi ref  ringerice 
co lou r s  arid a r e  , > r o I ~ ~ b a l y  c i i n o z o i s i L e .  f i i ne ra l s  art: 

1. : c l i r t y "  a i d  f i n e  grrair-icd, c r y p t o c r y s t a l l i n e ,  but, Liiose i;rains 

e 1 J i  d 0 t e 
quar t z  15 
a c t i n o l i t e  15 
i J r e h i  t e  7 
c a i c i  t e 3 

<)o:: 

Tiic b u l k  of the rock c o n s i s t s  of a ~ 1 ~ : ~ s  of alLiost c r y p t o c r y s t a l l i n e  
ep ido te .  Sca t t e red  w i t r i i n  this ace ra;,cci, subidioizrorptiic g r a i n s  of 
a c t i i i o l i t c  wh ich  are  l e s s  than o.3i:l:.I in s i z e .  I n  places the re  a r e  s t r e a k y  
iiatcties two o r  Lilree i . i i l l i i cwters  iu s i z e  ctj i isist lng uf  ra;.;g,ed bladed 1;rains 
up t o  1.5;,1~1 i n  s i z e .  ;iarsins a r e  i n c i i s t i n c t .  The i:iass of f i n e  e p i d o t e  grades 
i n t o  v e l n - l i w  yatci ics ,  which i!iay be a few riiilliiieter:, wide, c o n s i s t i n g  of 
rounded t o  yrisl;iat.ic c l i n u z o i s i t e  grains 0.1 t o  C).4lt~iii i n  s i 2 2  wi i ich  are  
in te rs rown w i f i i  subrounded qua r t z  grafjiis 6.1 t o  0.  .31:1ii, i i t  s i z e .  Sitapeless 
obl ; regates  c i i  coarsex ) ; r a i n s  so;iietii,ies occur ~ / i t i i i i i  r i le  i..a55 o i  l ine  e p i d o t e .  
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This  silliiple is  a Liiui-ougtiIy ctlrered rock ( d i u r i L e )  vitticJi t i a ~  t een  stteared 
so that t h e r e  i s  a vai;uc € o l i a t i o n .  It c o n s i s t s  1arl;eI-y of filie e p i d o t e  
( c l i n o z o i s i L e  ? )  which has pervas ive ly  rey lacd  i ' lagioclase and a c t i i i o l i c c ,  
s t r e a k y  reiiinants of w i l i c i t  rei,iain in the tllass uf .Line e:;Jidote. 'lite crass of 
epidote  Grades i n t o  vei i t - l ike patdies where i t  i s  iuteri ;rvim w i t n  rlu;lrtz. A. 
s u b p a r a l l e l  s y s t e i i ~  uf  c a l c i t e - p r e h n i t e  vei i is  ami ;,atciies has develoiied a f t e r  
the pervas ive  epidoi;e Lilteratioil .  Tile pervas ive  elJ ic lute  a l t e r a t i o n  i s  very 

inter,;xown wi th  q u a r t z  are  c o l o u r l e s s  anti llave sLrong aiioLi1aioub Liref ringerice 
colours aud a re  p r o b a b a l y  c l i i i o z o i s i t c .  ifirierals are: 

1. , u i r t y "  ailrl f i n e  g ra ined ,  a i i . l u s t  c r y p i o c r y s t a l l i n e ,  but tilose 2,rairis 

e 1' id v t 
q u a r t z  15 
a c t i n o l i t e  15 
1.r-etmite 7 
c a l c i t e  3 

002 

T h e  bulk  of tile rock c o n s i s t s  of a LGSS of ali,iost c r y p t o c r y s t a l l i n e  
ep idvte .  Scattereti w i t i k i r i  t J ~ i s  are ra[;:,ed, : iubidioi: lorpii ic g r a i n s  of 
a c t i n o l i t e  which  are l e s s  ti-1211 0 . 2 ~ ~ ~  i u  size. Ln illaces ti-ere are  streaky 
pa tches  two o r  tiirce i:iilli;.ie t e r s  i i ;  s i z e  cot:sistLri~ of ra2;ged blai ied ;;rains 
up t o  1 .5i\rt i i  i n  s i z e .  liartin:, ;;re iiiclistiact. Yite i . i i isb u f  f i n e  e p i d o t e  grc;:!es 
i n t o  veln-liKc patciies, which i:iiiy Sc a few i ~ i i l l l i i e t ~ r > ~  i.:ide, c o n s i s t i n g  of 
rounded t o  p r i s m t i c  c l i n u z o i s i t e  t;raius 0.1 t o  3 .  ~ I ! L I  i n  s i z e  w i i i c h  are 
i n t e r s r o w  w i t i i  subrounded q u a r t z  g ra ins  G.  1 t o  O . h t '  iu s i z e .  Sliapeless 
a&t,rcgates oi' c o a r s e r  g r a i n s  soaet i i l tes  occur  w i t i - i i r i  the i.aabS o i  f irie ep ido te .  
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This  i s  a oicdiuiii t o  fiile g ra ined ,  uore  o r  l e s s  equ ig ranu la r ,  l e u c o c r a t i c  
i n t r u s i v e  consistin;:  of an i n t e r t r o w t h  of p l a g i o c l a s e  arid q u a r t z .  A c l o s e l y  
bpaced uetwork. of f i n e  a n k e r i t e  v e i n l e t s  c u t s  throuLi1 the rock. Lt has been 
weakly deformed. f l i ne ra l s  are: 

p i a g i o c l a s e  75% 
q u a r t z  17 
a n k e r i  t e  6 (niinor ca l c i t e  ? >  
c h l o r i t e  n ino r  
opaque trace 
se r i c i t c  trace 

P l a a i o c l a s e  f o m s  euliedral  t o  subhedra l  l a t h s  m s t l y  0.5 t o  1. UcU,i i n  s i z e  
w i t h  a few u p  t o  2iiini. Quartz f o n t s  rounded t o  an:teclral i n t e r l o c k i n g  & r a i n s  
0.1 t o  U.5'11iiiin s i z e  occiirin;: i n  subrounded a s g r e g a t e s  about  1w,i i n  s i z c ,  
i n t c rg rovn  wi th  t h e  p l a g i o c l a s e  latiis throuyiiout . 

i;cak defomiat ion 11as r e s u l t e d  i n  the developljierit o f  'rf fe+r t t i in  zones of 
r a n u l a  t i u 11 a n d  re c r y s t a 1 i i ba t i o n  i ii I: k i  e 11 iag i oc ihs e arid c; uii r t z ; pia  g i oc l a  se 

twinnini; i s  S G i i i e t i l l i e S  Lent. CarSonate v e i n l e t s  i l ios t ly  l e s s  than  O.2ra1 i a  
widt i i  tisve e x p l o i t e d  these arid iiave a l s o  f o x i d  a f irie c r i a s -c ross ing  network 
tilrou;,h tile less defori:red p a r t s .  'I'he aiikcritc f o r i l s  v e r y  f ine  grains i n  ttie 
v e i n l e c s  and a l s o  c l u s t e r s  of rdlgeci g r a i n s  around tric v e i n l e t s  within the 
a d j a c e n t  p l a g i o c l a s e  ; extreiuely f i n e  g r a i n s  are disseuiina ted throughout t h e  
p l aL ioc la se .  Sua11 pa tches  have developed a t  v e i n l e t  i n t e r s e c t i o n s .  A f ekl 

v e i n l e t s  c o n t a i n  a clear carboiiatx wi th  cioderatlejr h igh  r e l i e f  which tilay be 
a n  ea r l i e r  ca lc i te ;  the b r o w  cloudy a n k e r i t e  ( i i lUCi i  higher  r e l i e f )  has 
rep laced  this. Specks u f  se r ic i te  a re  s o w t i m e s  associated w i t h  tlie very triin 
v e i n l e t s .  Aroiind t h e  pa tches  of ca rbona te ,  aiid p a r t l y  in te rgrown w i t h  i t ,  anti 
i i i  sorile o f  tile p l aL ioc la se  w h i c h  has been g ranu la t ed ,  aii jaceii t  t o  a v e i n l e t ,  
tliere i s  sosictiL,es very f i r ie  c h l o r i t e .  IL i s  CoIour less ,  i n d i c a t i n ;  h i g i  : ,IS 
c o n t e n t ,  w1iicf.i fo l lows  froltI the  a s s o c i a t i o n  u i t h  ankerite:. C l u s t e r s  of very  
firie opacjlie (Fe-sulpii ides ? )  g r a i n s  less  than  O . l r j t i i i  i n  s i z e  occur  i u  souie of 
tile , , la ; ; ioclase g r a i n s ,  near  carbonate .  
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T h i s  sai,iple ..~db a iitediuul g ra ined ,  w r e  o r  less equ ig rauu la r  d i o r i t e  
o r i t i n a l l y  c o n s i s t i n &  u a i n l y  of a n  irrterdrow t h  of subhedra l  p l a g i o c l a s e  l a t h s  
a d  hornbleiiue ( ? ? I .  I t  has been Iriuderately siieared bo t h a t  t h e r e  i s  a n  
i n d i s t i n c t  i o l i a t i v n  due,  i u  p a r t ,  t u  developi,ient o f  t h i n  s h e a r  zones where 
t h e  pldgiuclase i s  very  f i n e  gra ined  and +r t l y  replaced by c r y p t o c r y s t a l l i n e  
ep idote .  Ille horuLlende ( ? )  ha:, a l t e r e d  t o  a c t i n o l i t e  and tends  t o  be c rude ly  
aiiLiied a long  t h e  f o l i a t i o n .  x i u o r  ca l c i t e  ve in ing  c u t s  a c r o s s  t h e  f o l i a t i o n .  
i l i ne ra l s  are:  

p l a g i o c l a s e  
a c t i n o L i t c  
q u a r t z  
e p i  tio t e 
ca lc i te  
opaque 
c t i l o r i  te 

57;; 
36 
3 
3 
1 
iiiinor 
trace 

? ia , ioc lase  o r i g i n a l l y  f ori,led broad euhedra l  t o  subhedra l  l a t h s  1 t o  3cili1 
i i l  j i z e .  i.Leur1ant.s o f  ttiese t r a i n s  occur i n  p l a c e s  but  most have been a t  l eas t  
p a r t l y  s e c r y s t a l l i s e d  i n  s i i i s l l  o r  large doiliaills t o  a k g r e t a t e s  of rounded t o  
s h p e l e s s  i u t e r lock i r ig  ; ra ins  about  0. U5a:ui which grade i n t o  areas wriere t h e  
o r i g i n a l  p l a g i o c l a s e  laths have been obscured. ( juar tz  forms subrounded &;rains 
0.1 t o  0.3iniil i n  s i z e  occurint;  i n  s ~ i a l l  aLgrega tes ,  i n t i m t c l y  in te rgrown w i t h  
the  r e c r y s t a l l i s e d  p l a g i o c l a s e  o r  as  v e r y  f i n e  d i scon t inous  v e i n l e t s .  It has 
a p p a r e n t l y  a l l  been in t roduced .  

; , i f fu se  s h e a r s  oiie o r  two u i l l i i l i e t e r s  i n  Nidch c o n s i s t  of ;I streaky i.cass 

of extre1:iely f i n e  g ra ined  p l a g i o c l a s e  wfiicii i s  iwc;eraLtiijr o r  s t r o n g l y  
rep laced  by c r y p t o c r y s t a l l i n e  ep ido te .  K e i i c t  iatils arc s;oi:ietii!ies cloudy L ; i t l i  

i n c i b i e n t  e p i d o t e  and c l u s t e r s  of a f e w  rounded L r a i i i s  l e s s  tnan  0 .Ol i l i n i  i n  
s i z e  ucc t i r  i n  p l aces .  These are  sotilet:iiiies a s s o c i a t e d  N i t 1 1  f i n e  specks anti 
d i f f u s e  patcties of c h l o r i t e .  ' l ' t : ~  epi t iote  and c h l o r i t e  developi,lenc are 
pro'oabaly associateci  H i r l i  ca lc i t e  v e i n i n g  stiicli appears to lie l a t e r  than  ttie 
iwin  de iu r imt ion ,  occur ing  i ; l  v e i n l e t s  uji t o  l i ~ . , i  t i lde  c ~ t t i 1 1 g  a c r o s s  t h e  iuain 
fToliatior1. C r y p t o c r y s t a l l i n e  ei j idote   occur^ d w r e  t lie v e i n l e t s  pinch o u t  i n t o  
Ciiie p l aL ioc ia se .  

A c t i n o l i t e  forus v e r y  t h i n  acicular  t;rains up t o  i r . 3 ~ 1 1  i n  lenz t i l  which are  
..iisscr::iiiatei: t1iroii;;hout k i t t i i n  the de fo r~~ te ; l  a n d  less defamed p lag ioc la se .  
Yiiese coalesce i n t o  aggreza te s  of ragged b ladcd  &railis G I I C  o r  t h o  i l i i  Ll is ie te rs  
111 s i z e ,  i n t e r g r o ~ n  v r i t l - I  p a t c h e s  of f i n e  recrys t i j i  l i s e d  pl; i i , ioclase u r  
rei4rnants of tile o r i g i n a l  l a t h s .  T i i e j  are , m r t l y  i n t e rconnec ted  u i i t i  one 
nriottier through c lus te rs  of t h e  f i l l e r  a c i c u l a r  y , ra ins  ani! ten(:  t o  Le va;.;uely 
alil;iietl Gubapara l le l  t o  t h e  shears , soriieticlcs s l i m i n g  s l i E i i t  ~:ef~or't;i:itioii 
tiiei,iseives. Kagsed opaque g ra ins  ( u i a i i i l y  t,e--'?i cjxi:ics 1 occur  i n  c l u s t e r s  
witi i in t h e  a c t i n o l i t e  aggse~a tes .  

3 
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APPENDIX I1 

DIAMOND DRILL GEOLOGIC LOGS 
P86-04 
P86-05 

BEMA 
Industries I td. 



DATE STARTED: J" I3 13, I98b CLAIM : COLLAR ELEV.: - 1233m GROUND ELEV. :~\a.a 
COORDINATES : ( O O t  N. - loYt'7+ E. DATE F I N I S H E D :  A u3u5+j;161 9 8 6  SCALE : /.'ZOO 

TOTAL DEPTH : 8 2  3 m . LOGGED BY: Gea, I INCLINATION : - 60" BEARING : 2?. 0 7" A Z l M &  

DESCRIPTIVE GEOLOGY 

AVE. CORE 



COLLAR ELEV. : 
COORDINATES : I INCLINATION:  

AA BEMA INDUSTRIES LTD* 

C Ob114 E N T S 

DATE STARTED : 
DATE F I N I S H E D :  

GROUND ELEV. : 
N .  E. 
BEARING : TOTAL DEPTH: 

AVE. CORE 
FEC ' Y/HOLE 

CLAIM: 
SCALE : 
LOGGED BY: 6idbmon 

DESCRIPTIVE GEOLOGY 



d.  
. . - 

I HOLE NO. : 86-04 
COLLAR ELEV. : 
COORDINATES : 
INCLINATION:  

B 
~ L T E R A T  * E; 
I 

8 4  
E 9  u z  
w 3 .  

-6g - 
- 
- 

- 
- 
- 70 . 

- 

L 

- 
- - 
- 86 - - 
- 
- 

GROUND ELEV. : DATE STARTED : 
N .  E .  DATE F I N I S H E D :  
BEARING : TOTAL DEPTH: 

CLAIM: 
SCALE : 
LOGGED BY: 

BEMA INDUSTRIES LTD*  AVE. CORE 
COMMENTS REC’ Y/HOLE 

DESCRIPTIVE GEOLOGY 



L 'E E t I t r L c E E E f E L 

HOLE NO.: b6- O f  
COLLAR ELEV. : 
COORDINATES : 
INCLINATION: 

PAGE NO. : $- OF 28 
CLAIM: 

N .  E .  DATE F I N I S H E D :  SCALE : 
BEARING : TOTAL DEPTH: LOGGED BY: 6.&wmcl/, 

PROJECT: /&/F/C L'AsfgRd 
GROUND ELEV. : DATE STARTED: 

AA BEMA INDUSTRIES LTD- I AVE. CORE - -_  

ZOMIENTS REC'Y/HOLE 

DESCRIPTIVE GEOLOGY 



1 ,!r E I I I B B I E c I t E E E I E E 
PROJECT: f?%/&L Ff i5THd PAGE NO.: 5 OF 2 8  

DATE F I N I S H E D :  
GROUND ELEV. : DATE STARTED: CLAIM : 

SCALE : N. E .  
BEARING : TOTAL DEPTH: LOGGED BY: b . h ' ! O f m o f l  

L AVE. CORE 
BEMA INDUSTRIES LTD* 

1 REC'Y/HOLE I COMMENTS 
DESCRIPTIVE GEOLOGY 



COLLAR ELEV.: 

l,i' 

GROUND ELEV. : DATE STARTED : 
N. E .  DATE F I N I S H E D :  
BEARING : TOTAL DEPTH: 

CLAIM: 
SCALE : 
LOGGED BY: 6 . 1 U R M A .  

I I  A BEMA INDUSTRIES LTD- AVE. CORE 

E l  dl DESCRIPTIVE GEOLOGY 



GROUND ELEV. : DATE STARTED: 
N.  E. DATE F I N I S H E D :  
BEARING : TOTAL DEPTH: 

CLAIM: 
SCALE : 
LOGGED BY: &./t5/?h'&d 

AA BEMA INDUSTRIES LTD* AVE. CORE 
REC ' Y/HOLE COMMENTS 

$t I 

L 

DESCRIPTIVE GEOLOGY 

I 



I t ,  ' e  I t t f k t I @ E E I E E L 
/ 

I COLLAR ELEV. : GROUND ELEV. : DATE STARTED : 
N. E. DATE F I N I S H E D :  
BEARING : TOTAL DEPTH: 

CLAIM: 
SCALE : 
LOGGED BY: 

AA BEMA INDUSTRIES LTD. AVE. CORE 
REC ' Y/HOLE CObl! !ENT S 

D E S C R I P T I V E  GEOLOGY 



COLLAR ELEV.: 
COORDINATES : 
INCLINATION:  

GROUND ELEV. : DATE STARTED: 
N.  E .  DATE F I N I S H E D :  
BEARING : TOTAL DEPTH: 

CLAIM : 

SCALE : 
LOGGED BY: G-MdRHhW 

BEMA INDUSTRIES LTD* AVE. CORE 
REC'Y/HOLE 1 COMMENTS 

DESCRIPTIVE GEOLOGY 



t a I t I E e E E E I E I I E c E s 
* 

HOLE NO. : ' 8 G - o q  
ZOLLAR ELEV. : 
X)ORDINATES : 
INCLINATION : 

GROUND ELEV.: DATE STARTED: 
N. E. DATE F I N I S H E D :  
BEARING : TOTAL DEPTH: 

CLAIM : 
SCALE : 
LOGGED BY: ti H d k f i A / f /  

BEMA INDUSTRIES LTO* AVE. CORE 
REC' Y/HOLE 

AA 
C OM! 1E N T S 

DESCRIPTIVE GEOLOGY 



HOLE NO.: ' 86-04 
COLLAR ELEV.:  

PROJECT: @?c/p/c PAGE NO. : // OF L 8 
GROUND ELEV. : DATE STARTED: 

N .  E.  DATE F I N I S H E D :  
BEARING : TOTAL DEPTH: 

CLAIM : 
SCALE : 
LOGGED BY: Gs /t/Crfrr.MO 

1 1  Ab, BEMA INDUSTRIES LTD*  AVE. CORE 
REC'Y/HOLE I t COMF,lENTS 

DESCRIPTIVE GEOLOGY 



HOLE NO.: ' 86-04 
' t COLLAR ELEV.: GROUND ELEV. : DATE STARTED: 

N. E .  DATE F I N I S H E D :  
BEARING : TOTAL DEPTH: 

I C  

CLAIM : 
SCALE : 
LOGGED BY: G./l/dP?ffA/V 
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STATEMENT OF COSTS 

DRILLING 

Tonto Drilling B.C. Ltd. 1446 m @ $105.51/m 

LABOUR - FIELD 

G. Nordin 
R. Barclay 
N. Carter 
G. Norman 
F. Bethune 

B. Bridgen 
P. Spenser 

J. Norman 

R. Huss 
R. Malone 

TOTAL 

LABOUR - REPORT 
G. Norman 
L. Wilson 
G. Nordin 
R .  Barclay 

TOTAL 

TRUCK RENTAL 

POSITION 

Senior Geologist 
Project Consultant 
Engineer 
Project Geologist 
Truck Driver/Field 

Field Assistant 
Faller 
Chokerman 
Geological 
Assistant 

Tree Pusher 
Faller 

Assistant 

Project Geologist 
Secretary 
Senior Geologist 
Project Consultant 

$152,271.27 

RATE NO. OF 
(per day) -- D A I S  TOTAL 

$300.00 5 $ 1,500.00 
250.00 5 1,250.00 
400.00 4.28 1 , 711.44 
225.00 83.69 18 , 830.25 
19.00/hr 344.5 hr 6 , 545.50 
125 .OO 3.38 422.50 
200.00 4.32 864.00 
175.00 7.94 1,389.50 
15.00/hr 12.50 hr 187.50 

100 .oo 3 
150.00 2 

$225.00 22.6 

300.00 .5 
250.00 .5 

15.00/hr 10 hr 

a) Norman Geological 4x4, 3.0 mo (3 900/mo 
b )  Cana Truck Rental 4x4, 2 days (3 124.14 
c) Red Hawk Rentals 4x4, 2 days (3 118.03 
d) Tilden Rent-a-Car 2x4, 2 days (3 102.92 
e) Tartan Construction Water Truck and Access, 

2.5 mo (3 765.14 

TOTAL 

300.00 
300.00 

$ 33,300.69 

$ 5,085.00 
150.00 
150.00 
125.00 

$ 5,510.00 

$ 2,700.00 
248.28 
236.05 
205.83 

1,912.84 

5,303 .OO 

BEMA 
lirdust ries I.td. 



EQUIPMENT RENTAL 

a) Sperry Sun Survey Instrument-Sperry Sun of Canada 

b) Mud Pumps - Warner Rentals 
c) Chain Saws - P. Spenser 

2.5 mo @ 1741.51/mo $ 4,353.77 

2.5 mo @ 817.00/mo 2,042.49 

10 days @ $20.00 & $15.00/day 192.50 

TOTAL $ 6,588.76 

CATERPILLAR WORK 

Echo Logging Co. 182.23 hrs @ 87.75 hr $ 15,990.76 

SKIDDER WORK 

Mighton Contracting 12.00 hrs @ 52.00 hr 

GEOCHEMICAL ANALYSIS AND ASSAY 

CORE ANALYSIS 

4 
16 
115 
128 
8 
2 

Rush 
3 

Au Assay @ 6.50 per 
Au, A9 Assay 14.50 per 
Au, Ag Geochem @ 8.60 per 
As, Sb Geochem @ 10.30 per 
Co, Ni, Co, Cr Geochem @ 10.90 per 
P+ Pd Geochem @ 8.50 per 
charges on 30 samples extra 11.78 per 
whole rock analysis @ 15.00 per 

sample 
sample 
sample 
sample 
sample 
sample 
sample 
sample 

$ 624.00 

$ 26 .OO 
232.00 
997.60 

1,328.70 
87.20 
17.00 
353.25 
45.00 

$ 3,086.75 

SOIL/S ILT 

53 Au, A g ,  As Sb Geochem @ 17.00 per sample 901.00 
(Note only 1 silt sample) 

TOTAL $ 3,987.75 

EQUIPMENT & SUPPLIES 

Deakin Equipment 
Williams & Mackie 
Grand & Toy 
Neville Crosby 
Sears 
Lillooet Feed Ltd. 
Ancient Mariner 
Longyear Canada Inc. 
Chemex 

$465.64 
77.02 
24.92 

568.70 
277.13 
261.42 
359.52 
44.30 
211.86 

$ 2,320.51 

BEMA 
industries i.rd. 



HOUSE RENTAL 4 mo @ 250/mo 1,000 .oo  

TELEPHONE B.C. Tel 1,636.65 

B.C. HYDRO 1,284.70 

GASOLINE AND HOUSE FUEL 1,350.97 

GROCERIES G. Norman 84 man days @ 16.16/day 1,358.00 

HOTEL AND MEALS 

Expense Accounts: G. Nordin 
R. Barclay 
I. Johnson 

$166.37 
74.25 

409.70 
$ 650.32 

REPRODUCTIONS 

Western Reproducers - to date $762.30 
- estimated, report 250.00 

Zippy Print 15.88 
$ 1,028.18 

TRANSPORTATION/COURIER 

Loomis 
Nickoli Cartage 
Gelco Express 

$341.52 
101.74 
5.10 

$ 448.26 

PETROGRAPHIC WORK 

Vancouver Petrographics $ 881.00 

REPORT REPRODUCTION 

Drafting - Geodrafting Services Ltd. 
43 hours @ 25.00/hour $1,075.00 

Drafting Supplies 130.00 
$ 1,205.00 

NORMINE RESOURCES LTD. MANAGEMENT FEES $ 2,710.82 

GRAND TOTAL $238,594.41 

BEMA 
111 d u s t  r ies I ,rd. 
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STATEMENT OF QUALIFICATION 

I, GEORGE E. NORMAN, the author of the foregoing report hereby 
certify : 

1. 

2 .  

3. 

4. 

5 .  

that I am a self employed Consulting Geologist, operating under 
the name of Norman Geological since 1985, resident at 28 West 
43rd Avenue, Vancouver, B.C.; 

that I have been registered with the Association of 
Professional Engineers Geologist and Geophysicts of Alberta 
since 1975 and am a graduate of the University of Alberta with 
B.Sc. (Honours Geology 1973); 

that I am a registered Fellow with the Geological Association 
of Canada; 

that I have worked for a number of major mining firms as 
exploration geologist, consultant geologist and mine geologist 
in B.C., Yukon and N.W.T. during my fourteen years of practical 
exploration experience. I have been previously been employed by 
the following exploration/consulting firms: Terra Mines Ltd. 
(1984); Fox Geological Consultants Ltd. (1983-1984); Bema 
Industries Ltd. (1980-1983); Utah Mines Ltd. (1976-1980); and 
Kaiser Exploration and Mining Company (1973-1974); 

that the foregoing report is based on the 1986 field 
exploration program, July 18 to October 2, 1986 and a review of 
previous reports. 

DATED the 30th day of December, 1986. 

A&%@ 
GEORGE E. NORMAN, B.SC. 

BEMA 
Industrich Ltd. 
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