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Diamond d r i  11 i n g  i n  1985 fo l lowed up e a r l i e r  t r ench ing  and 
geochemical surveys done i n  1983.  Two l a r g e  zones of low grade 
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w i t h i n  t h e  f a u l t  zones. The main f a u l t  zone conta ins 0.311 g / t  Au 
w i t h  2.59 g / t  Ag over 30.5 m. The Boundary f a u l t  zone conta ins 6 
i n t e r s e c t i o n s  between 0.7 and 9.7 n wide conta in ing  up t o  0.944 g / t  
Au w i t h  9.34 g / t  Ag. A disseminated-type go ld  deposi t  model i s  
c u r r e n t l y  being app l i ed  t o  t h i s  prospect. 
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1. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

t 

Surnmarv 

zones 

anomal 

Drilling on the J.0.-Saddle Zone has identified two large 

of low grade gold-silver mineralization and one zone of 

ous silver values within steeply dipping, faulted and 

variably altered shales of the Upper and Lower Earn groups. 

Clay alteration, silicification, sericitization, pyritiza- 

tion, bleaching (graphite removal), and graphite remobilization 

has affected the shales and porphyritic monzcnite dykes along the 

fault zones. Quartz-pyrite-calcite ( +  - sideyite, sphalerite, 

galena, chalcopyrite, alunite, melanterite, stibnite, alunogen and 

jarosite) veins are present in the fault zones. Trace amounts of 

realgar, stibnite, alunogen, epsomite, melanterite, alunite, 

jarosite, sphalerite and chalcopyrite occur disseminated in 

altered shales and locally in altered monzonite dykes. 

The main fault zone has been traced on surface for 800 m. 

Maximum width of this zone is 90 m. Four drill holes over a 320 m 

strike length tested this zone between the 1310 and 1530 m ASL 

levels. Anomalous concentrations of coincident Au, Ag, As, Sb, S, 

Cu, Pb and Zn were intersected in all four drill holes. The zone 

averages 0.311 gmT Au and 2.59 gmT Ag over an average true width 

of 30.5 m. Higher grade gold-silver mineralization (maximum 1.54 

gmT Au-9.35 gmT Ag) is present from 1450 m ASL to at least 1310 m 

ASL. 

Soil-talus and rock sampling indicates that the multi- 

element halo overlying this zone extends to at least line 0+75E 

and ends on line 11+00E. 

The Boundary-Western extension fault zone, intersected in 

one drill hole has a true width of greater than 16 m. Six zones 

of anomalous gold-silver values were intersected over true widths 

ranging from 0.7 to 9.7 m with a maximum value of 0.944 gmT Au 

and 9.34 gmT Ag. 



Anomalous As, Sb, Cu, Pb, S, Zn, K 0 and in part CaO 2 
concentrations occur throughout the faulted carbonaceous shales . , 

and silicified konzonite dykes. 

The multi-element soil anomaly associated with this zone 

extends to at least line 2+00E and ends on line 11+00E. Gold 

values in core are higher than the gold values in soil-talus over 

this zone. 

The secondary f a u l t  zone was intersected in three drill 

holes over a 450 m strike length, between elevations 1290 and 1540 

m ASL. The zone contains anomalous 1.0-6.72 gmT silver values 

over true widths of up to 66.5 m. The width and grade of the min- 

eralization in this zone increases with elevation. Anomalous Sb 

values occur throughout the fault zone. Anomalous concentrations 

of As, S, Cu, Pb and Zn occur above the 1400 m level. Significant 

gold (maximum 0.21 gmT) values occur between 1450 and 1460 m ASL. 

The multi-element soil anoamly associated with this zone 

merges with the main fault zone on line 7+00E and ends on line 

3+00E. Anomalous mercury values extend to at least line 0+00. 

Three intervals of anomalous Au, Ag, As, Sb, S, Cu, Pb and 

Zn values occur within faulted, veined and vein cemented breccias 

in altered carbonaceous shales from 29.0 to 54.5 m in drill hole 

B-1-85. This anomaly occurs 90 m grid south of the main fault 

zone, between 1405 and 1425 m ASL. Maximum grade intersected is 

2.24 gmT Au and 5.0 gmT Ag over 0.5 meters. It is not known if 

these values represent a local feature or are part of another zone 

of gold-silver mineralization. 

Petrographic examination of selected samples from the zones 

of gold-silver mineralization indicates that only trace amounts of 

stibnite, realgar, sphalerite, chalcopyrite and alunite-jarosite 

minerals are present. No gold-silver bearing minerals were 

detected. Both syngenetic and hydrothermal pyrite grains occur 

within the altered shales and monzonite dykes. Silicification 

occurs as micro-veins, irregular patches and is replaced by iron 

and calcium bearing carbonate minerals. 



Scanning electron microscopy has failed to detect even trace 

amounts of Au, AgI Hg and As in sphalerite, chalcopyrite, stibnite 

and both syngenetic and hydrothermal pyrite. 

The Can01 zone multi-element soil anomaly contains anomalous 

antimony and mercury values of equal strength and dimensions as 

the Main and Boundary fault zone anomalies. Arsenic, gold and 

silver values are lower in this zone than in the Main and Boundary 

anomalies. The anomaly extends from at least line 0+00 to line 

12+00E and is open on both ends. 

1.2) Comparison of Brick Project to the Carlin Gold Deposit 
, 

A comparison of the known geological and geochemical data 

between a Carlin unoxidized ore body and the J.0.-Saddle Zone on 

the Brick project is presented in Table 1. Other than the 

difference between host rocks the various factors are generally 

comparable. 

On a regional basis the calcareous siltstones which host the 

Carlin deposits contain low concentrations of Pb-Zn-Ag-Ba whereas 

the shales at Brick/Neve are enriched in Ba-Ag-Pb-Zn. This would 

account for the higher Pb-Ag-Zn content in the shales at Brick. 

The low Ba values and increase in Ca content along the Brick/Neve 

fault zones, may be a reflection of Eh-pH conditions of the 

hydrothermal fluids. 

Intense clay alteration, brecciation and bleaching in a 

shale outcrop along the main fault zone on line 1+40E at 4+55N may 

indicate an acid leach-oxidized zone. Anomalous gold-silver 

values occur within this outcrop. The trace element geochemistry 

show a strong depletion of As, Sb, Zn, Cu, Pb and S content in the 

bleached part of this outcrop. This is typical of the change from 

unoxidized to leached oxidized ores at the Carlin gold-deposits. 

Scanning electron microscopy indicates that the As, Hg, Au 

and Ag elements do not occur within optically visible sulphide 

minerals. Considering the high AS, Sb, Hg, Au and Ag geochemical 

values in most samples, it appears that these elements are 



s TABLE 1 

COMPARISON OF CARLIN UNOXIDIZED ORE ZONE TO BRICK PROJECT 

Host Rocks: 

Structure: 

Alteration: 

Size: 

As : - 
Hg : - 
Sb : - 
Cu : - 
Pb : - 
B: - 
Zn : - 
Au : - 

Ag : - 
Ba : - 

NOTE : 

CARLIN 

Devonian Calcareous 
Siltstones and Cretacous 
dykes 

ESE, ENE and N faults 

Pyritization, silicification, 
carbon introduced, calcite 
removed, sericite-illite 
As, Sb, Cu, Pb, Zn, Au, Ag 
minerals 

1700 m long, 200 m wide, 
250 m thick 

GEOCHEMISTRY 

CARLIN 

Average 200-500 pprn 
Average 20-22 pprn 

Average 52 pprn 
Average 25-36 pprn 
Average 26 pprn 
Average 54-84 pprn 
Average 72 pprn 
Individual ore bodies average 
3.0-9.1 gmT, maximum 88 gmT 

Maximum 2.0 gmT 
Average 0.03-0.065%. 
Increases to 0.16% in oxidized 
zones. 

N.A. denotes Not Analyzed For in core 

BRICK 

Devonian Carbonaceous Shales 
and Cretaceous dykes 

ESE and N faults 

Pyritization, silicification 
carbon remobilized, calcite 
introduced, sericite-illite 
As, Sb, Cu, Pb, Zn, Au, Ag 
minerals 

Anomalous Au-Ag values in 
main fault zone 
800 m long, 50 m wide, 
260 m thick 

BRICK 

200 pprn in main fault zone 
N.A. values up to 100 pprn in 
soils 
50 pprn in main fault zone 
Average 50 pprn 
Average 25 pprn 
N.A. Borax reported by XRD 
Average 250 ppm, max. 1.82% 
Average at 0.4 gmT cutoff 
is 0.80 gmT, maximum 2.24 
gmT, soil-talus values maxi- 
mum 5.73 gmT 
Maximum 9.35 gmT 
0.2% in main, secondary 
and boundary fault zones. 
Increases to 0.2-0.6% out- 
side faults and dykes. 

samples. 



occurring in less than 1 micron sized grains disseminated in the 

shale matrix.  his mode of occurrence is typical of Carlin gold- 
, , 

silver deposits: 

The gold values on surface at Brick are extremely variable 

ranging from 1 to 5 GMT gold. This is typical of the ore zones at 

Carlin. 

1.3) Conclusions 

The 1985 exploration program has proven that a Carlin type low 

grade bulk tonnage gold deposit is present on the Brick/Neve 

project. 

Approximately 3.2 million tonnes of mineralized rock contain- 

ing 76,000 ounces of gold equivalent has been outlined by wide 

spaced drilling in the main fault zone. Values of up to 5.62 

GMT gold and 685 GMT silver occur on surface which indicates 

that higher grade mineralization is present within this zone. 

The one hole that partially penetrated the Boundary fault zone 

intersected significant concentrations of gold and silver. 

The potential of this zone should be similar to the Main fault 

zone. 

The S.E.M. and petrographic work shows that the gold-silver, 

arsenic, antimony and mercury minerals occur as extremely fine 

grains in the rock matrix. The extensive core loss in the 

mineralized zones could produce much lower values than 

actually occur within the Main and Boundary fault zones. 

The Can01 zone has a similar size and strength multi-element 

soil anomaly as the Main and Boundary fault zone anomalies. 

This zone which is untested to date occurs in proximity to 

Calcareous sediments. This zone could have either equal or 

greater potential than the Main or Boundary fault zones. 

The upper limit for higher grade gold-silver mineralization is 

the 1500 meter ASL elevation. The lower limit of this zone 

has not been defined. The leached outcrop exposed at 1290 m 

ASL could represent the upper oxidized part of another ore 

zone. 



1.4) General Economic Considerations 

Based on' the distribution of the anomalous gold-silver 

values from surface and drilling data, an estimate of possible 

reserves on the main fault zone has been completed. Grade tonnage 

estimates at three cut off levels are; 

1) 0.7 MT at 1.237 gmT Au-6.13 gmT Ag (at 1.0 gmT Au over 

1.5 m cutoff) 

2) 3.2 MT at 0.74 gmT Au-4.06 gmT Ag (at 0.4 gmT Au over 

1.5 m cutoff) 

3) 16.4 MT at 0.267 gmT Au-2.20 gmT Ag (at 0.1 gmT Au over 

1.5 m cutoff). 

*MT = Million Tonnes 

The absolute numbers are relatively meaningless (i.e. only 

four drill holes in the zone), however the estimates indicate that 

a significant tonnage of low grade Au-Ag mineralization has been 

outlined to date. As well the presence of 2.0 to 5.73 gmT Au 

values in soil-talus indicates higher grade zones are present from 

approximately 1400 to 1500 m ASL, elevations. This explains why 

drill hole B-4-85 contains the highest Au-Ag values to date. 

Table 2 shows operating bulk tonnage gold-silver mines for 

which current production data is available. Most of these low 

grade deposits use heap leach processing and all use open pit 

mining methods. The average Au-Ag grade of the Main zone on the 

 rick project (i.e. 3.2 MT at 0.74 gmT Au-4.06 gmT Ag) is 

approaching the grade of economic Au-Ag deposits, assuming a heap 

leach process. 

Capital investment for a 1.0 million tonne per year heap 

leach operation is estimated at 25 to 30 million dollars (SCdn.) 

and for a conventional mill is 90 to 120 million dollars. Operat- 

ing costs are estimated to range from $8.50 to $12.50/tonne for 

heap leach and from $20 to $30/tonne for a conventional mill. 



TABLE 2 

OPERATING BULK TONNAGE MINES 

T o n n a g e  O p e r a t i n g  C o s t  M i n i n g / M i l l i n g  
Mine  L o c a t i o n  Grade (gmT) (MT U s  $ M e t h o d  

I 
Zor tman /  

L a n d u s k y  
Zaca 
R e l i e f  Canyon 
Montana  T u n n e l  
K i d s t o n  

Galac t ic  
G o r d e x  
Wonder 
P i n a c h o  

M o n t a n a ,  USA 
I I 
1 0 . 7 2  Au, 0 . 7 2  Ag 1 3 9 . 0  

C a l i f o r n i a ,  USA ( 1 . 3 7  Au, 2 2 . 4 6  Ag 1 6 . 3  
Nevada ,  USA 1 1 . 0 9  Au 1 8 . 0  
M o n t a n a ,  USA 1 1 . 6 5  Au 1 4 6 . 1  
Q u e e n s l a n d ,  A u s t .  1 1 . 7 9  Au, 2 .22  Ag ] 44 .4  

C o l o r a d o ,  USA 
I 
1 1 . 5 7  Au 

I 
1 1 4 . 7  

New B r u n s w i c k ,  CAN.] 3.4 Au  1 0 . 9  
Nevada ,  USA 1 0 .69  Au, 4 8 . 0  Ag ( 0 . 6 6  
C a l i f o r n i a ,  U.S.A. 1 1 . 5 0  AU 1 8 .86  

I I 

Open p i t - H e a p  l e a c h  
Open p i t - H e a p  l e a c h  
Open p i t - H e a p  l e a c h  
Open p i t - H e a p  l e a c h  
Open p i t -  

C o n v e n t i o n a l  M i l l  
Open p i t - H e a p  l e a c h  
Open p i t - H e a p  l e a c h  
Open p i t - H e a p  l e a c h  
Open p i t - H e a p  l e a c h  

NOTE: - S o u r c e s  o f  i n f o r m a t i o n  a re  N o r t h e r n  M i n e r  a n d  N o r t h  ~ m e r i c a n  G o l d  
M i n i n g  I n d u s t r y  News. 

- O p e r a t i n g  C o s t  i n  $ US p e r  t o n n e .  



Assuming a 60% gold and 50% silver recovery rate and using 

current gold-silver prices, a heap leach operation would be viable 

if 5.0 millionltonnes of ore grading 4.0 gmT Au and 6.0 gmT Ag are 

proven. If the gold recovery rate can be increased to 75%, then 

5.0 million tonnes of ore grading 3.0 gmT Au and 6.0 gmT Ag would 

be economic. Ten million tonnes of ore grading 4.0 gmT Au and 6.0 

gmT Ag would be necessary to support a conventional mill operation 

assuming a 95% recovery rate for gold and silver. 

1.5) Recommendations 

a) Prior to additional expenditures on the project, column leach 

and bottle roll tests will be completed to determine the 

recovery rates for gold and silver. Total cost of this work 

will be $1,400. 

b) Contingent on the recovery tests, an expenditure of $1.0 

million dollars is warranted to further delineate the grade 

and tonnage of the mineralization within the main and boundary 

fault zones. The 1986 program would consist of approximately 

5000 meters of drilling, surface sampling and metallurgical 

studies. 

c) Based on the results of the 1986 program, a feasibility study 

should be completed to determine the economic viability of the 

project. 

d) If the project proves economically viable, a farmout should be 

considered. 



2. INTRODUCTION 
. , 

f 

2.1) General 

The results and interpretation of the 1985 exploration 

activities, carried out by AGIP Canada Ltd. on the Brick/Neve 

property located. in the MacMillan Pass area, eastern Yukon is 

presented. Exploration consisted of geological mapping, diamond 

drilling and water, soil, rock, drill sludge and core 

geochemistry. The objective was to test a large gold-silver- 

arsenic-antimony-mercury in soil anomaly (J.Q.-Saddle Zone) in an 

area which exhibits lithologies, structural patterns and 

alterations similar to Carlin type disseminated gold mineraliza- 

tion. 

2.2) Location and Access 

The project is located 40 kilometers west of the MacMillan 

Pass airstrip, within the Mayo mining district (Figure 1). Claim 

distribution is shown in Figure 1A. Access to the property is by 

helico~ter. A drill road leading from MacMillan Pass ends 20 

kilometers southeast of the Brick claims. 

The topography and vegetation on the property is typical of 

mountainous terrain. Maximum elevation is 1600 m and tree line is 

at approximately 1350 m A.S.L. 

2.3) Previous Exploration 

Exploration results from 1979 to 1983 are sumnarized in the 

1982 and 1983 "3rick/Neve Exploration Ac%ivitiesn reports. Nork 

over this five year period consisted of; 1) stream, wafer, soil 

and rock geochemistry, 2) gridding, 3 )  overburden drilling, 4) 

VLF-ED1 ground magnetometer, CEM-horizontal shootback geophysical 

surveys, 5) krenching, 6 )  regional and detailed geological 

napping, 7) petrographic and fluid inclusion studies. The project 

was inactive in 1984, 
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2.4 ) Exploration Model 

Carlin type disseminated Au-Ag deposits currently in 

production, vary in grade from 0.72 to 10.1 gmT Au and contain up 

to 50 million tonnes of ore. A schematic model of the salient 

features of this type of deposit is presented in Figure 2. 

Ore host rocks are calcareous-carbonaceous sediments, 

usually calcareous siltstones and shales (reactive sediments). 

The deposits occur within complex fault zones that commonly trend 

east-west. Granitic to dioritic dykes are generally present 

within the area of mineralization. 

Primary alteration which accompanies #deposition of the 

gold-silver mineralization is variable amounts of silicification, 

pyritization, removal of calcite and either introduction or 

remobilization of carbon. 

The primary alteration is overprinted by late stage acid 

leaching. The acid leach zone is characterized by intense 

bleaching, depletion of hydrocarbons and calcite, oxidation of 

sulphide minerals, Alunite-Jarosite and the development of 

jasperoid bodies. 

Gold-silver mineralization can occur in both oxidized and 

unoxidized zones. Within unoxidized ore, strong enrichment of As, 

Hg, Sb, Zn, Mo, S, C, Ba, Cu, Pb, B, Te and T1 occurs. The acid 

leached (oxidized) ore show lower concentrations of the above 

elements. Barium occurs in much higher concentrations in this 

zone than the unoxidized zone. 

Mineralization within the deposit is erratic, such that high 

grade (150 gmT Au) zones can be surrounded by low grade to barren 

rock. The shape of the ore zones are irregular and can be 

horizontally to vertically dipping tabular, ameboid, cone shaped 

or pipe-like bodies. At the Carlin mine, individual ore bodies 

vary from 60-730 m long, 1-40 m wide and up to 45 m thick. The 

ore bodies occur as stacked zones over greater than 250 m vertical 

distance. 



3. GEOLOGY 

. , 

Regional deology 

The MacMilPan Pass area lies on the eastern margin of the 

Selwyn Basin, a site of marine sedimentation from Late Cambrian 

to Triassic time. The basin is underlain by continental crust 

and sedimentary roc'ks derived from the western edge of the craton. 

During Devonian time, uplift of the central part of the basin 

caused the formation of grabens and horsts. One such graben 

underlies the BRICK/NEVE Claims. 

Regional folding and faulting during the Cretaceous period 

caused uplift and east-west shortening of the sedimentary pile. A 

suite of intrusions ranging from small dykes and sills to large 

plutons accompanied this period of deformation. 

3.2) Brick/~eve Claim Geology 

The geology of the claim group is shown in Figures 3 ,  4 and 

5. A description of the units is summarized in Table 3. 

The claims are underlain by open to locally tightly folded 

Ordovician to Permian aged limestones, shales, siltstones, sand- 

stones and conglomerates of the Earn and Road River Groups. The 

chert pebble conglomerate (unit 3) pinches out to the west at line 

5+50E. Cretaceous intrusives of monzonite composition form 

east-west trending sills and dykes. 

Two major east-west trending anticlines and synclines are 

present in the claim group (see cross section on Figure 4) . To 

grid south, silty limestone (unit lc) occupies the hinge of a 

fault bounded anticline. To grid north, carbonaceous-graphitic 

shale (unit 4) occupies the hinge of another fault bounded 

anticline. Upper Earn Group shales (unit 5) occupies the syncline 

between the anticlines. Unit 6 shales occupies the hinge of a 

syncline to grid north. 

Three episodes of faulting have been defined. 



Recent-Pleistocene 

Cretaceous 

Mississippian-Permian 

Devonian-Mississippian 

Devonian-Mississippian 

TABLE 3 

FORMATION DESCRIPTIONS 

Overburden and Talus 

Biotite-Quartz-Feldspar Monzonite 
Dykes to Sills; greenish grey, 
grey to pale yellow, porphyritic, 
medium grained, massive 

Shale, Siltstone, Arenite and Bioclas- 
tic Limestone; grades from shale- 
siltstone to arenite to limestone to 
arenite to shale-siltstone with depth. 

Upper EARN Group 

* Shale; black, platy, weakly carbona- 
ceous, massive to locally laminated. 
0-10% 1-200 cm grey, fine grained, 
massive to reverse graded sandstone 
to siltstone interbeds, in part with 
calcareous matrix 

Lower EARN G~OUD 

Unit 

* Carbonaceous-Graphitic Shales, Carbon- 
aceous Siliceous Shales and Mudstones. 

* Siliceous Carbonaceous Shale; dark 
grey, massive to flaser bedded, 
stratiform pyrite beds common within 
10 m of lower contact with unit 5. 

* Graphitic-Carbonaceous Shale; black, 
massive to locally laminated, in 
part cherty or siliceous. 

* Bleached Shale; grey-green, grey to 
white, in part clay altered and sili- 
cified, locally calcite/siderite 
replaced, equivalent to unit 4a 

* Carbonaceous Shale and Mudstone; 
black platy, laminated with 10-45% 
0.1-10 cm thick, grey mudstone inter- 
beds. 



Ordovician-Devonian 

Chert Pebble Conglomerate and Silty 
Shale; grey-black, chert clasts 5 cm, 
dense cherty-carbonaceous matrix, lower 
section is rusty brown, tan silty shale 
with 1-3% 10 cm thick brown siltstone 
lenses. 

Carbonaceous shale; black, massive to 
laminated, platy, siliceous-cherty 
horizons occur in middle to lower 
'portions of unit. 

Road River Group 

Silty limestone to Marlstone; tan, lc 
black, massive to laminated, micrite 

Mudstone; brown, wispy to flaser bedded lb 

Shale; blue-black, locally cherty, some la 
graptolite horizons. 



The first phase are Syn to post Devonian east-west trending 

sub-vertically dipping normal faults which have a considerable but 

an unknown amount of displacement. Three faults of this type have 

been located. To grid south, two faults form a graben on the 

flanks of an anticline. To grid north is the boundary fault zone. 

These faults cause repetition of underlying lithologies. 

The second episode are post Devonian to pre Cretaceous north 

northeast trending, sub-vertically dipping faults. These faults 

offset the boundary fault and lithologic contacts on the north 

portion of the grid. To grid south, the displacement decreases, 

with little or no offset. These may be pivot type faults. 

The last phase of faulting, represented by the main, second- 

ary and the western extension of the boundary fault zones, is Post 

Cretzceous in age. They are interpreted to be a continuation of 

the boundary fault zone. The faults strike from east southeast to 

southeast and dip sub-vertically. The displacements on these 

faults are unknown. 

4 .  SURFACE WORK 

4.1) Mapping and Prospecting 

4.1.1 General 

A total of 20 man days were spent mapping and prospecting 

on the Brick property, mainly within the J.0.-Saddle Zone. Several 

previously unknown outcrops were located, mapped and sampled 

(Figures 4 and 5). The data given below has not been described in 

previous reports. 

4.1.2 Maminu and Pros~ectinu Results 

The lithologies that underlie the grid area has been 

described in Section 3.2. Sparse quartz veins, quartz veined 



shale and monzonite talus occur between lines 5+75E and 3+50E, 

from 2+30N to 3+50N (Figure 4). These veins contain minor 

clay-limonite, ' rare quartz druse lined vugs and vary from 1 mm to 

50 cm in width. 

A zone of quartz vein float is present from line 5+75E at 

3+00N to line 8+50E at 2+50N, on top of the hill and appears to be 

of local derivation. 

White massive quartz veins occur in the chert pebble conglo- 

merate (unit 3) on line 10+75E at 0+30N and in shales (unit la) on 

line 12+50E at 4+30S. Both veins are from 5 to 30 cm in width and 

were traced for approximately 10 meters along strike. 

Talus of bleached silicified shale (unita4b) with 2 cm wide 

quartz - + stibnite-orpiment veins occurs intermittently for 35 m 

grid north of the pit 81-1 showing (quartz-realgar-stibnite- 

orpiment veined altered monzonite). Bleached silicified shales 

are exposed in outcrop along the ridge from line 5+40E at 2+20N to 

line 6+00E at 2+90N. 

Abundant quartz-calcite-malachite-azurite vein float (5-20 

cm) was discovered on line 13+00E at 3+50S in an area underlain by 

unit lc. Only a few pieces of the vein material contained visible 

copper minerals. The source of the float was not located. 

A previously unreported outcrop of brecciated, altered and 

gouged shale (unit 4 ? )  occurs from line 1+25E at 4+80N to line 

1+45E at 4+55N (Figure 5). The outcrop is obscured by talus but 

is estimated to be greater than 10 meters in true width and 

appears to strike from 100 to 130°. The breccia consists of 

angular to rounded black shale fragments with local monzonite, 

quartz vein and trace sandstone clasts in a sandy clay hematitic 

limonitic matrix. White quartz veins ( 2 cm wide) trending 100 to 

130° cut the breccia. 

The eastern end of the outcrop is completely clay altered 

and leached. The outcrop consists of 10-30% grey black clay 

altered shale clasts in a pale yellow to cream coloured, gouge- 

clay matrix. A dark purple hematite stain is present over half of 

the outcrop. 



Numerous outcrops of strongly fractured, limonite stained 

shale (unit 5) with local gouge zones and slickensides occur in a 
, , 

gully between lines 5+60E and 4+00E from 4+80N to 5+30N. Gouge 

zones are less than 30 cm wide and of limited strike extent. The 

slickensided fractures have both strike slip and dip slip 

components of motion. 

4.2) Rock Geochemistry 

4.2.1 Assav Data 

A total of 24 grab and chip samples were fire assayed for 

gold-silver content (Table 4 and Appendix 1). Figures 4 and 5 

show sample locations. 

Except for samples M-4, 5 and 6-85, all samples of quartz 

vein and quartz veined shales returned background values (less 

than 0.02 gmT Au - 0.44 gmT Ag). 
Only strongly brecciated-gouged shales returned anomalous 

values. The highest assay of 1.26 gmT Au and 1.73 gmT Ag occurs 

in a sample taken from a limonite stained outcrop along the main 

fault zone. Sample M-11-85 taken from the same outcrop, but in 

fractured shales 1 meter away, returned only elevated Au and 

anomalous Ag values. 

Samples taken from the brecciated, bleached and clay altered 

outcrop between lines 1+25E and 1+45E, from 4+80N to 4+55N, 

contain anomalous to elevated (greater than 0.02 gmT Au) gold and 

silver values with maximum values of 0.206 gmT Au and 2.65 gmT Ag. 

A chip sample of a clay gouge zone from the secondary fault 

zone at 4+00E-5+25N returned 6.12 gmT Ag and 0.012 gmT Au over 0.2 

m. 

4.2.2 Whole Rock Analvsis 

Six samples (M-9, 10, 16, 20, 21, 22-85) were analyzed for 

major oxide and trace (As, Bar Cu, Pb, S, Sb, Zn) element content. 

Results are given in Appendix 1. 



TABLE 4 

ROCK SAMPLE ASSAY DATA 

SAMPLE # LOCATION DESCRIPTION 

Grab-subcrop of bleached, s i l i c i f i e d  sha le  
Grab-float of spongy l imonite  s t a ined  clay-shale  
gouge 
Grab-subcrop of quar tz  veined sha le  
Grab-float of vuggy quar tz  vein 
,Grab-outcrop of white massive quar tz  vein 
Grab-float of q u a r t z - t r .  orpiment veined sha le  
Grab-float of quar tz  veined, i ron  s t a ined  sha le  
Grab-float of quar tz  veined, i ron  s t a i n e d  sha le  
Grab-outcrop of s i l i c i f i e d  i ron  s t a ined  sha le  
1 0  cm chip - bleached, s i l i c i f i e d  sha le  outcrop 
Grab-float of spongy clay-shale- l imonite  gouge 
Grab-outcrop of i ron  s t a i n e d  sha le  brecc ia  
Grab-outcrop of i ron  s t a i n e d  f rac tu red  sha le  
Grab-outcrop of quar tz  vein w i t h  sha le  c l a s t s  
Grab-float of q u a r t z - c a l c i t e  vein 
Grab-float of white quar tz  vein 
Grab-outcrop of b recc ia ted ,  c l ay  a l t e r e d  dyke 
Grab-outcrop of i ron  s tained-clay-shale  gouge 
2 0  cm chip-outcrop of i ron  s t a i n e d  clay-shale  
gouge 
2 0  cm chip-outcrop of brown clay-shale  gouge 
50  cm chip-outcrop of f rac tured-brecc ia ted  
sha le  
7 0  cm chip-outcrop of i r o n  s t a i n e d  brecc ia  
Grab-outcrop of purple  clay-shale  gouge 
Grab-outcrop of bleached clay-shale  gouge 



A l l  s amples  c o n t a i n  anomalous c o n c e n t r a t i o n s  of an t imony.  

Most s a m p l e s  c o n t a i n  anomalous  Zn, A s  a n d  Ba. Copper and  l e a d  

v a l u e s  a r e  low 'in a l l  s a m p l e s .  Sample M-9-85 r e t u r n e d  t h e  h i g h e s t  

c o n c e n t r a t i o n  A s ,  Ba, Sb a n d  Zn v a l u e s  (1708  ppm, 1 . 4 % ,  1236 ppm 

a n d  0.49% r e s p e c t i v e l y ) .  

Samples  M-21-85 and  M-22-84 a r e  t a k e n  f rom t h e  same o u t c r o p .  

Excep t  f o r  l a c k  o f  i r o n  s t a i n ,  t h e  s a m p l e s  a r e  i d e n t i c a l .  Wi th in  

t h i s  o u t c r o p  t h e  c o n c e n t r a t i o n  o f  A s  d r o p s  by  a  f a c t o r  o f  2,  Ba by 

a f a c t o r  o f  8 ,  S by a  f a c t o r  of 2.5,  Sb by  a  f a c t o r  o f  2.7 and  

Fe20 j  by a f a c t o r  o f  3  be tween  t h e  i r o n  s t a i n e d  a n d  b l e a c h e d  p a r t s  

o f  t h i s  o u t c r o p .  Copper ,  Pb and  Zn a l s o  show a  c o r r e s p o n d i n g  

d e c r e a s e .  

A l l  of t h e  s amples  have  lower S i 0 2  and  A 1 2 0 3  and  h i g h e r  

Fe203 t h a n  i s  c o n s i d e r e d  normal  f o r  u n i t  4  s h a l e s .  

4 .3 )  S o i l  Geochemis t ry  

A t o t a l  o f  425 s o i l  s amples  w e r e  a n a l y z e d  by B a r r i n g e r  

Magenta o f  C a l g a r y ,  A l b e r t a  f o r  A s ,  Hg a n d  Sb c o n t e n t  (Appendix 

2 ) .  The samples  w e r e  p r e v i o u s l y  a n a l y z e d  f o r  Au a n d  Ag. 

F i g u r e s  6,  7  and  8 show t h e  c o n t o u r e d  s o i l  v a l u e s  and  t h e i r  

r e l a t i o n s h i p  t o  i n t e r p r e t e d  f a u l t  zones .  The 500 ppm A s ,  10 ppm 

Sb and  5 ppm Hg c o n t o u r s  form s t a c k e d  a n o m a l i e s  a l o n g  f o u r  main 

t r e n d s .  

Mercury and  A r s e n i c  v a l u e s  c o i n c i d e  w i t h  t h e  t r a c e  o f  t h e  

main f a u l t  zone.  Antimony d e v i a t e s  s o u t h  o f  t h e  f a u l t  a t  t h e  g r i d  

w e s t  e n d  o f  t h e  anomaly.  The s t r e n g t h  and  w i d t h  o f  t h e  anomaly 

d e c r e a s e s  g r i d  w e s t  o f  l i n e  1+00E and  i s  n o t  p r e s e n t  beyond l i n e  

12+0OE. 

The s e c o n d  t r e n d  o c c u r s  a l o n g  t h e  bounda ry -wes t e rn  e x t e n s i o n  

f a u l t  zone .  S t r o n g l y  anomalous Hg, A s  and  Sb v a l u e s  o c c u r  t o  

a p p r o x i m a t e l y  l i n e  2+00E, where v a l u e s  b e g i n  t o  d e c r e a s e .  The 

anomaly merges  w i t h  t h e  main f a u l t  zone a n o n a l y  on l i n e  7+00E and  

i s  n o t  p r e s e n t  beyond l i n e  12+00E. 

The t h i r d  t r e n d  c o i n c i d e s  w i t h  t h e  s e c o n d a r y  f a u l t  zone .  



Anomalous mercury values merge with the main fault zone 

anomaly on lin6 7+00E and remain open grid west of line 0+00. 
. , 

Antimony and Arsenic values show a similar pattern, but end 

abrubtly at line 3+50E. 

The fourth trend is coincident with the east-west trending 

Cannol zone Au-Ag anomaly in the southern half of the grid. The 

bulk of the anomalous mercury and antimony values occur between 

lines 2+00E to 11+0OE. Arsenic values are much lower than the 

Main and Boundary fault zone anomalies with only one value exceed- 

ing 500 ppm As. 

The anomalous zone remains open along strike grid west of 

line 0+00 and grid east of line 12+00E. 

4.4) Water Geochemistry 

The high As, Hg and Sb levels in both soil and rock samples 

prompted an assessment of drinking water quality on the project 

area. Drinking water pumped from the river west of the claims was 

sampled in June and July, 1985. 

Results from the samples indicates that the water is free of 

heavy metal contaminants (Appendix 3). All values are within 

government acceptable concentration levels. 

5. DRILLING 

5.1) Introduction 

A total of 1257.3 m of drilling was completed in 9 inclined 
f___-- 

drill holes between June 20 and August 15, 1985. The drill 

contract was awarded to Amity Drilling Ltd. of Whitehorse, Yukon. 

The average "all up" cost on a per meter basis is $256.00. ----.--."-.---- ,._. 
All core was logged in detail, photographed, split and fire 

assayed for gold and silver. In areas of lost core, sludge 

samples were collected and assayed where possible. 



Drill hole statistics are given in Table 5. Drill logs are 

annexed in Appendix 4. Drill hole locations are shown in Figure 5 

and geological 'cross sections are presented in Figures 9 through 

13. 

The severe structural disruption of the rocks resulted in 

poor core recovery and abandonment of drill holes B-5, 5A, 6 and 

7. 

Lithology 

Overburden varied from 2.6 to 26.9 m in true thickness in 

the drill holes. Lower Earn group lithologies. (units 4a, 4b, 4c 

and 4d) were intersected in drill holes B-1, 2, 4, 5, 7 and 8-85. 

Upper Earn group lithologies (units 5 and 5a) were intersected in 

drill holes B-2, 3, 4, 6 and 8-85. Contacts between units are 

gradational over less than 5 m intervals. 

The shale units strike east southeast with generally 

vertical dips. Considerable variation in bedding orientatior. 

(0-90° C/A)  occurs in the drill holes. To grid north, the Upper 

Earn group shale unit dips 60 to 80° to the south indicating that 

the sequence is overturned. 

Porphyritic monzonite sills and dykes (unit 7a and 7b, por- 

phyry in the drill logs) vary in thickness from 0.4 to 20 m (true 

width) in drill holes B-1, 4, 5, 6 and 8-85. Contacts between the 

intrusives and the shale are sharp and usually parallel to bed- 

ding. In a few cases, crosscutting relations were observed. Rare 

clasts of shale occur within the monzonite and are confined to 

within 2 m of the intrusive margins. Localized weak silicifica- 

tion occurs at the shale intrusive contact. 

5.3 1 Structure 

Strong fracturing (RQD=O, FR/M lo), quartz micro-veining 

(V/M 5) and faulting occurs in the shales, particularly unit 4c, 

unit 4a and unit 4b. Monzonite intrusives generally show weak to 



TABLE 5 

DRILL HOLE STATISTICS 

DDH - L o c a t i o n  
A n g l e  B e a r i n g  O v e r -  

(Degrees ) B u r d e n  ( m )  E .O.H. ( m )  Remarks  

-45  0 2 1  24.4 1 9 8 . 1  Major f r a c t u r e  
z o n e ,  1 1 6 . 8  - 
174 .0  m d i p p i n g  
70-85 d e g r e e s  S 
124 .3 -128 .5  m 
5 0 %  v e i n  

-45  0 2 1  1 8 . 9  2 0 0 . 3  Major g o u g e  f a u l t  
z o n e  
177 .9 -189 .3  m 
d i p  70  d e g r e e s  S.  

-60 0 2 1  3 1 . 1  1 0 0 . 6  Major f r a c t u r e  
z o n e ,  31 .1 -53 .3  m 
39-41 .5  m ,  60% 
g o u g e .  

-45  0 2 1  3 . 6  2 2 9 . 2  Major f a u l t  z o n e  
153.0-198.7  m 
156 .0 -162 .2 ,  8 5 %  
v e i n .  

-45  0 2 1  3 1 . 1  3 1 . 1  Abandoned 

-45  0 3 1  30 .0  1 2 2 . 5  Abandoned ,  m a j o r  
f a u l t  z o n e .  
1 0 1 . 1 - 1 2 2 . 5  m 
118 .6 -119 .2  m ,  
4 8 %  v e i n  

-45  0 2 1  1 2 . 8  63 .4  Abandoned ,  f a u l t  
z o n e  
41 .8-63 .4  m 

- 4 5  2 0 1  9 . 2  6 1 . 5  Abandoned ,  f a u l t  
z o n e  
30 .0 -61 .6  m 

-45  0 2 1  1 5 . 1  2 5 0 . 6  F a u l t  z o n e  
33 .2 -210 .0  m 
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no fracturing (FR/M 10). Three major fault zones were intersect- 

ed by the drilling. 

The main'fault zone was intersected in four drill holes over 

a 320 m strike length. This fault trends east southeast and has a 

vertical dip. True width of the fault ranges from 60 to 90 m. The 

zone consists of shattered broken core, graphitic shears, clay- 

carbon gouge, carbon-quartz sand, extensive core loss and quartz- 

pyrite-calcite-siderite+trace - sphalerite-chalcopyrite veins. A 

white vuggy quartz vein ranging from 0.3 to 4.3 m in true width 

was intersected in drill holes B-1, 4 and 5-85. This vein occurs 

as a cluster of veins in drill hole B-8-85. 

Clay-carbon gouge zones ranging from 0.L to 10 m thick are 

common within the fault. Core recovery in these zones ranges from 

5 to 30%. 

In drill holes B-5 and 8-85, units 4c and 4a are repeated. 

Elsewhere there is no change in lithology across this fault. 

The secondary fault zone was intersected by drill holes B-2, 

7 and 8-85 over a 450 m strike length and true widths ranging from 

12 to 60 m. The fault strikes southeast, dips steeply to the 

south and appears to coalesce with the main and boundary fault 

zones. Strong to intense fracturing, local graphitic shears, core 

loss, clay-carbon gouge and local thin quartz veins characterize 

the fault zone. Core recovery in this zone ranges from 40 to 80%. 

The boundary-western extension fault zone was intersected in 

drill hole B-6-85. The fault contact between the Lower and Upper 

Earn group (units 4a and 5) appears to have been intersected at 

56.8 m. Strong fracturing, 50% core recovery and clay gouge zones 

characterize this fault. 

The clay gouge intersected in drill hole B-6-85 has the 

unusual property of swelling. This was not encountered in any of 

the other gouge zones. 

5.4) Alteration 

The most prominent alterations are bleaching (removal of 

carbonaceous-graphitic material) and silicification of the shales. 

Clay alteration is more restricted in extent. 



Bleaching occurs either as narrow bands adjacent to frac- 

tures and bedding planes or pervasively over intervals up to 3 

meters. Pervasive weak silicification occurs throughout. Local 

zones of intense silicification also occurs. In fault-gouge zones, 

clay alteration commonly reduces the shale to soft, massive clay. 

Almost all the monzonite intrusives exhibit weak to moderate 

sericitization, clay alteration, limonitization, bleaching and 

rarely silicification. The largest and most intense zone of 

bleached and silicified shale (unit 4b) occurs from L4+00E to 

L7+00E and is spatially related to a swarm of weakly to strongly 

clay altered monzonite intrusives. Within this zone, unaltered 

shales have been observed in contact with the monzonite. These 

shales become bleached and silicified away from the intrusives. 

An increase in fracturing and faulting, both in shales and 

monzonites, appears to be the major control on alteration within 

this zone. 

Intense clay development in gouge zones, local 

silicification and rare bleaching occur in the Main, Boundary and 

Secondary fault zones. Clay zones from 0.1 to 8.4 m in true 

thickness were intersected in all drill holes. These zones are 

thickest in the main and boundary fault zones (Figures 9 to 13). 

Bleaching and weak clay alteration of shales occurs in the 

secondary fault zone from 22.2 to 25.0 m in drill hole B-7-85 and 

from 123.1to 124.2mindrill holeB-8-85. Both zones are sofp, 

friable and bleached to a pale brown colour. Erratic, clay 

alteration is also present from 160.3 to 168.2 m in drill hole 

B-8-85 and from 34.1 to 45.0 m in drill hole B-7-85. 

5.5) Mineralization 

Pyrite, limonite, calcite, siderite and clay are the most 

common minerals on fractures, in veins and as disseminations. 

Pyrite occurs in all lithologies as 1-40% disseminated 

anhedral grains. Thin beds, lenses and ameboid masses up to 30 cm 

thick of massive pyrite occur sporadically in trace ( 1%) amounts 

throughout the shales. These stratiform sulphide layers are most 



common within 5 to 10 m of the Upper Earn group (unit 5) - Lower 
Earn group (4d) contact, in drill holes B-1, 2 and 8-85. 

Pyrite occurs as disseminated grains and in thin veins 

within the monzonite intrusives. 

Pale to golden yellow amorphous crusts of ?orpiment 

(identified later as alunogen) occur sporadically on fractures in 

zones less than 10 meters thick, in drill holes B-2, 3, 4, 5, 6, 7 

and 8-85. Generally, a white to pale emerald green soft trans- 

luscent mineral, identified by XRD as melanterite, is present with 

the yellow crusts. 

Scarlet red, glassy transluscent ?realgar occurs as anhedral 

grains along fractures in shale from 57.4 to 64.7 m in drill hole 

B-6-85. Realgar, with coarse, bladed to fibrous white zeolite 

(identified later as epsomite) crystals occurs within intensely 

clay altered monzonite from 6.7 to 20.5 m in drill hole B-4-85. 

The epsomite crystals occur as fracture fillings in the monzonite. 

The same mineral with black carbonaceous material, coat fractures 

in monzonite from 36.1 to 41.8 m in drill hole B-6-85. 

A silver grey to grey white, soft wispy, acicular to 

crustiform mineral (identified later as melanterite) is present in 

drill hole B-7-85 from 46.6 to 48.7 m and drill hole B-2-85 from 

55.4 to 61.7 m. 

Veins are dominantly white quartz with vugs and variable 

amounts of calcite, siderite, limonite, graphite and euhedral to 

anhedral pyrite. Locally trace amounts of specular hematite, 

galena, sphalerite and chalcopyrite occur as fine, disseminated 

grains. A pale green, soft, amorphous crustiform and vug filling 

mineral (probably melanterite) occurs sporadically within veins in 

drill hole B-5-85. 

5.6) Geochemistry 

5.6.1 General 

A total of 637 core samples and 95 sludge samples were fire 

assayed by Barringer Magneta Ltd. of Calgary, Alberta for gold and 



silver content (Appendix 5). A thirty gram assay tonne was used 

for all samples. Nineteen samples (total of 68 assays) were 
. ,  

re-assayed by four laboratories to check the accuracy of the 

initial results (Table 6, Appendix 5). One hundred and twenty six 

samples taken at 10 meter intervals from the core, were analyzed 

by Maurette Resources Ltd. of Calgary, Alberta for major oxide and 

trace element content (Appendix 6). Seventeen samples were 

analyzed by Saskatchewan Research Council of Saskatoon, 

Saskatchewan for clay mineralogy and mineral identification 

(Appendix 7). Laboratory methodology is given in Appendix 9. 

Five 90 gm tonne assays were done to determine if more gold- 

silver is present than is indicated by the 3Q grn tonne assays. 

This procedure is followed at several disseminated gcld-silver 

deposits (i.e. Golden Sunlight) to provide accurate measurement of 

the gold-silver content. 

All the core was split and sampled at approximately 1.5 rn 

intervals. Sludge samples were collected at 3.0 m intervals from 

all drill holes, except B-1-85 which had no return. In areas of 

lost core, the sludge samples were fire assayed. 

The core sample identification number (i.e. B-1-34) gives 

the drill hole number (i.e. B-1-85) and depth at the top of the 

sample interval (i.e. 34.0 m). To determine sample interval 

length, the next listed sample (or E.0.H) is subtracted from the 

sample of interest (i.e. (B-1-34.5) - (B-1-34.0) = 0.5 m). Sludge 

sample (i.e. B - 1 - S 4 5 )  intervals can be derived in a similar - 
manner. 

5.6.2 Check Assays 

Check assay results are summarized in Table 6. With a few 

exceptions, all gold and silver assays are within 20% of the 

calculated average values for the 30 gm assay samples. The major 

exceptions are samples B-3-86.0, B-1-180.5 and B-1-48.5. 



CHECK ASSAY RESULTS 

SAMPLE Au 
NUMBER g m T  
I 

I O r i g i n a l  
I Value 

W r i n g e r  ( Bondar-Clegg 
Check Assay I Check Assay 

Au %I Au AS 
gm T Y T  gmT g~nT 

I 
2.469 1 4.8 1 2.64 ( 8.8 
0.309 1 1.70 1 0.96 1 2.8 
0 . 1  I 1.0 1 0.62 1 1.0 
0.1 I 1.0 1 0.07 1 2.3 
0 .1  I 1.0 1 0.07 1 5.3 
0.103 1 1.0 1 0.07 1 0.5 
0 .1  I 1.0 1 0.07 1 1.0 
0.96 1 3.43 1 0.96 1 1.9 
0.171 1 4.46 1 0.82 ( 4.7 
1.543 1 5.14 1 1.54 1 5.5 
0.891 1 8.23 1 1.37 1 7.5 
1.20 1 5.83 1 1.16 1 6.0 
0.72 1 7.54 1 0.62 1 1.7 
0.686 ( 10.97 1 0.41 1 6.0 
0.103 1 3.77 1 0.07 1 0.8 

tr 1 7.89 1 0.07 1 2.8 
0.789 ( 3.43 ( 0.82 ( 1.3 
0.617 1 8.57 1 0.68 1 7.0 

tr  1 3.43 1 0.07 1 3.0 
I I I 

- r ing ' I Chemex 
Check Assay I Check Assay 

Average 
of a l l  four 

Standard 
Devia t ion  

E U E :  * Denotes 90 gm as say  sample used ,  r a t h e r  than s t a n d a r d  30 grn a s say  sample. 
90 gm a s says  va lues  are n o t  used  i n  average c a l c u l a t i o n s .  Samples below 
d e t e c t i o n  l i m i t  f o r  t h e  l a b s  are n o t  used  i n  average 



The 90 gm a s s a y  s a m p l e s  are from 20 t o  100% lower  i n  Au and  

have  s i m i l a r  Ag c o n t e n t s  as t h e  a v e r a g e  a s s a y  v a l u e s .  The r e a s o n  

f o r  t h i s  d i s c r e b a n c y  i s  unknown. 

5.6.3 Assay R e s u l t s  

Background v a l u e s  a r e  less t h a n  o r  e q u a l  t o  0.02 gmT Au a n d  

0.44 gmT Ag f o r  s a m p l e s  c o n t a i n i n g  less t h a n  0.10 gmT Au and  1 .0  

gmT Ag. Anomalous v a l u e s  ( g r e a t e r  t h a n  0 . 1  gmT Au and  1.0 gmT Ag) 

a r e  l i s t e d  i n  T a b l e  7 and  w e i g h t e d  a v e r a g e s  u s i n g  a  0.4 gmT Au 

c u t o f f  o v e r  1 . 5  m a r e  g i v e n  i n  T a b l e  8 .  A l l  w e i g h t e d  a v e r a g e s  

w e r e  c a l c u l a t e d  u s i n g  B a r r i n g e r  Magenta o r i g i n a l  Au-Ag v a l u e s .  

Main f a u l t  zone: Anomalous g o l d  and  s i l v e r  v a l u e s  o c c u r  

o v e r  t r u e  w i d t h s  v a r y i n g  f rom 5 .0  t o  46.5 m w i t h i n  an  a r e a  350 m 

l o n g  a n d  220 m deep .  The w e i g h t e d  a v e r a g e  f o r  a l l  anomalous g o l d  

and  s i l v e r  v a l u e s  i s  0 . 3 1  gmT Au and  2.59 gmT Ag o v e r  an  a v e r a g e  

t r u e  w i d t h  o f  30.4 m.  

The anomalous Au-Ag v a l u e s  c o r r e s p o n d  t o  i n t e n s e  f r a c t u r i n g ,  

c l a y  a l t e r e d  f a u l t  gouge a n d  v e i n i n g  w i t h i n  b l a c k  c a r b o n a c e o u s  

s h a l e s  and  s i l i c e o u s  g r a p h i t i c - c a r b o n a c e o u s  s h a l e s  ( u n i t s  4a ,  c 

and  d ) .  The h i g h e r  g o l d - s i l v e r  v a l u e s  g e n e r a l l y  c o r r e l a t e  w i t h  

i n c r e a s e d  s t r u c t u r a l  d i s r u p t i o n ,  l o s t  c o r e  and/or  i n c r e a s e d  

v e i n i n g .  

The  b e s t  i n t e r s e c t i o n  (1 .237 gmT Au - 6.13 gmT Ag) o c c u r s  

f rom 195 .3  t o  207.8 m (69% r e c o v e r y ) )  i n  d r i l l  h o l e  B-4-85, w i t h  

t race- lo%, q u a r t z  a n d  ca lc i t e  rimmed, f i n e  t o  c o a r s e  g r a i n e d  

p y r i t e  c u b e s .  E u h e d r a l  f i n e  t o  c o a r s e  g r a i n e d  p y r i t e  is  u n u s u a l  

a n d  o n l y  o c c u r s  o v e r  t h i s  i n t e r v a l  i n  d r i l l  h o l e  B-4-85. C o a r s e  

p y r i t e  c u b e s  o c c u r  i n  vugs  w i t h i n  q u a r t z  v e i n s  i n  d r i l l  h o l e s  B-1 ,  

4 and  5-85, b u t  d o e s  n o t  c o n t a i n  h i g h  g o l d - s i l v e r  v a l u e s .  The 

r e l a t i o n s h i p  be tween  p y r i t e  and  g o l d  w i l l  b e  d i s c u s s e d  i n  more 

d e t a i l  i n  S e c t i o n  5 . 7 .  

F i g u r e  1 4  shows t h e  r e l a t i o n s h i p  o f  t h e  Au-Ag v a l u e s  t o  
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TABLE 7 

DDH 

I 

ANOMALOUS VALUES ( 0 . 1  g m / t  A u  or 1 . 0  g m / t  A g )  
I 

F r o m  - To 
Core 

Recovery 



m 
DDH From - To 

Core 
Recovery 

1 0 9 %  
7 5 %  
65% 
67% 
4 6 %  
5 1 %  

1 0 0 %  
1 0 0 %  
1 0 0 %  
1 0 0 %  
1 0 0 %  

3 3 %  
1 0 0 %  
1 0 0 %  

7 5 %  

9 1 %  

1 0 0 %  
7 0 %  

1 0 0 %  
8 9 %  

1 0 0 %  
1 0  0  % 

5 8 %  
5 0 %  
62% 
6 7 %  
8 1 %  

1 0 0 %  
1 0 0 %  
1 0 0 %  
1 0 0 %  
1 0 0 %  
1 0 0 %  



TABLE 8 

S I G , N I F I C A N T  GOLD AND S I L V E R  VALUES 
I 

Core 
DDH From - T o  I n t .  R e c o v e r y  A u  gm/t A g  gm/t R e c o v e r y  

NOTE: * denotes weighted average 



elevation along the main fault zone. The anomalous values 

increase in strength towards drill hole B-4-85. Below this, the 

zone bifurcates' into six narrower intersections in drill hole 

B-1-85. A higher grade (greater than 0.4 gmT Au) zone is present 

below 1460 m ASL and extends to at least the 1310 m level in drill 

hole B-1-85. 

Gold silver ratios increase from 1: 19 to 1: 10 (locally 1:2) 

with decreasing elevation. 

Secondary Fault Zone: Drill holes B-2, 7 and 8-85 inter- 

sected anomalous (1.0-6.72 gmT) silver values over true widths of 

14.5 to 66.5 m (Figures 9, 12, 13 and 14) in an,area 450 m long by 

260 m deep. The silver values occur in black carbonaceous shale 

(unit 5) and siliceous carbonaceous-graphitic shales (unit 4c). 

The large "bend" below drill hole B-8-85 in Figure 14 is due 

to the oblique strike of this zone to the plane of the section. 

Both the silver values and thickness of the zone increases 

vertically. 

There is no correlation between increased silver values with 

increased structural disruption or veining. The clay altered- 

bleached shales generally have higher silver values. 

Elevated to anomalous (maximum 0.21 gmT Au) gold values 

occur from 124.2 to 150.0 m (1460 m ASL) in drill hole B-8-85. 

There is no visible difference between shales containing either 

anomalous or background values of gold. 

Boundary-Western Extension Fault Zone: Drill hole B-6-85 

(not shown on Figure 14) intersected six zones of anomalous 

gold-silver values over intervals ranging from 0.7 to 9.7 m true 

widths (Figure 13) in silicified moderately altered monzonite, 

clay altered-fault gouge and shattered weakly carbonaceous shales 

(unit 5). 

Below 40.5 m, the boundary-western extension fault zone 

hosts the highest grade Au-Ag mineralization (maximum 0.944 gmT 



Au, 8.09 gmT Ag) in drill hole B-6-85. Higher gold values coin- 

cide with increased structural disruption. Gold-silver ratios 

vary from 1:20 to 1:lO. 

Silver values (up to 9.34 gmT Ag) only occur in gold bearing 

monzonite porphyries which are silicified and have carbonaceous 

material introduced along fractures. These high values are unusual 

in that no other gold bearing monzonite contains silver values 

greater than 3.0 gmT. This relationship was only observed in this 

drill hole. 

Other Zones: Four zones of anomalous gold-silver values 

were intersected in drill hole B-1-85 (Figure 9 and 14) from 32.0 

to 54.5 m (1400-1420 m ASL) in bleached, silicified, weakly clay 

altered and in part pyritized shales (unit 4b). Moderate to 

locally intense fracturing, quartz-calcite-siderite-pyrite + - 
galena cemented breccias and veins occur in this interval. The 

higher gold values (maximum 2.24 gmT Au, 5.0 gmT Ag) occur within 

the breccias and veins. The extent of this zone is not known at 

this time. 

Thin, (up to 1.5 m wide) zones of anomalous gold-silver 

values occur sporadically within bleached, silicified and faulted 

shales in proximity to the main monzonite dyke swarm. These dykes, 

which also have sporadically anomalous gold silver values show 

moderate to strong alteration, increased structural disruption and 

locally quartz veining. All of these zones appear to have limited 

extent. 

5.6.4 Core Geochemistrv 

All data is annexed in Appendix 7 and contoured values of 

select elements are presented in Figures 15 to 18. 

The Upper Earn Group shales (unit 5) contain 60-70% Si02, 

19-22% A1203 and 2.5-3.0% K20. The Lower Earn Group shales (unit 

4) contain 70-90% Si02, 4-12% A1203 and 0.5-1.5% K20. The CaO, 

Fe2O3 , MgO and in part K20 and A1203 contents vary depending on 

the amount of clay alteration and/or veining in the sample. 
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Altered monzonites commonly show a complete loss of CaO and 

Na 0 and increased S content. 
2 

~ackgrounh trace element content is considered to be less 

than 200 pprn Zn, 25 pprn Pb, 100 pprn Cu, 50 pprn As, 2 pprn Sb and 

1.0% S. Maximum values are 0.13% As, 0.8% Ba, 1.85% Zn, 0.1% Cu, 

344 pprn Sb and 124 pprn Pb. 

Main Fault Zone : A strong correlation exists between 

anomalous Au, Ag, As, Sb, S and Zn values. Copper values are 

generally anomalous. Anomalous concentrations of Pb occur spora- 

dically throughout. Barium exhibits a distinct low in the main 

fault zone. 

The 50 pprn Sb, 200 pprn As, 2% S and 0.2% Ba contours outline 

the anomalous Au-Ag values (Figures 15 to 18). The width of the 

multi-element anomaly decreases below drill hole B-4-85. 

Secondary Fault Zone: Each drill hole that intersected this - 
zone exhibits a different suite of anomalous elements. 

Coincident, anomalous (5 ppm) Sb and Ag values occur in 

drill holes B-2, 7 and 8-85. 

Drill hole B-8-85 exhibits lower concentrations of the same 

elements that characterize the main fault zone. The 50 pprn Sb, 100 

pprn As and 4% S contours correlate with the anomalous gold values 

in this fault. 

Drill hole B-7-85 has anomalous Sb, low (0.2%) Ba and loc- 

ally anomalous As, S and Zn values. 

Drill hole B-2-85 has anomalous Sb, S and very high (0.62- 

0.82%) Ba values. 

Drill holes B-7 and 8-85 have a similar suite of anomalous 

elements and intersected the secondary fault zone from 1540 to 

1450 m ASL. 

Boundary-Western Extension Fault Zone: The boundary fault 

zone (drill hole B-6-85) exhibits anomalous concentrations of Au, 

Ag, As, Sb, S and Zn. The K Z O ,  f4gO and in part CaO concentrations 

are higher than is considered normal for shales. Sulphur is also 



high in both the shales and monzonites. Very high (110-124 ppm) 

Pb values are present in the monzonites. The high Pb, S5, S and 

As values in sflicified monzonites are generally coincident with 

anomalous Au-Ag values. 

Other Zones: The anomalous gold-silver values that occur 

from 29.0 to 54.5 m in drill hole B-1-85 correlate with the same 

suite of anomalous'elements of similar concentrations as the main 

fault zone. 

5.6.5 Clay XRD Studies 

Results are listed in Appendix 7. All samples submitted 

contain 90% combined illite and chlorite with 5% kaolinite. 

Abundant Al, Fe, K and Ca-sulphate minerals (alunogen, melanter- 

ite, epsomite) were identified coating fractures in altered shales 

and monzonite and locally in quartz veins. Trace amounts of 

siderite and dolomite were identified in some samples. 

No sulphide, arsenide or mercury minerals were detected. 

5.7) Petrographic Studies 

A total of 24 samples were submitted to Vancouver Petro- 

graphics Ltd. of Fort Langely, B.C. for petrographic examination 

(Appendix 8) . Two samples (B-1-34.3 and B-4-202) were examined 

for trace element content by Scanning Electron Microscopy. 

The porphyry varies in composition from quartz monzonite to 

quartz diorite. Two samples show strong seritization of feldspars 

and biotite and local alunite-muscovite alteration. 

All shale samples have been weakly to strongly sericitized. 

The shales show variable amounts of patchy cherty silicification, 

pyritization and quartz veining. Graphite is commonly remobilized 

with the quartz veins and totally removed from the bleached 

shales. 

Calcium, iron and magnesium carbonates replace quartz grains 

within the shales. Total replacement of the shale was noted in 



sample B-1-34.3. Associated with the carbonate replacement is 0 to 

trace amounts of'alunite-jarosite, graphite, sericite, stibnite, 
. :  

chalcostibnite,'pyrite, sphalerite, chalcopyrite and realgar. 

Pyrite is present in two types; 1) syngenetic as spherical 

aggregates; 2) hydrothermal as ragged, skeletal and inclusion rich 

euhedral grains. Sphalerite with chalcopyrite inclusions is 

commonly associated with the hydrothermal pyrite. 

The sulphide minerals in samples B-1-34.3 and B-4-202 

scanned for trace elements returned no detectable (less than 0.5 

weight percent of the mineral grain) concentrations of AS, HgI Au 

and Ag, Both the sphalerite and stibnite grains contain copper. 

The syngenetic and hydrothermal pyrite contain only Fe and S. The 

As, Au and Ag content of these samples determined geochemically 

ranges from 885-1247 ppm, 1.54-2.24 gmT and 5.0-9.35 gmT 

respectively. As well only trace amounts of stibnite grains were 

visibly detected. Antimony content in these samples ranges from 

116 to 283 ppm. 

Neither Barite nor other Ba minerals have been optically 

identified in samples containing up to 0.82% Ba. 

The petrographically determined graphite content in the 

shale samples ranges from 5 to 50%. However, the combined total 

of oxide and trace elements contents for the shales ranges from 90 

to 99%. 
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DRILL LOG ABBRXVIATIONS/DEFINITIONS 

str. - 
fr. - 

v. - 
cnt.U/L - 
cl. - 

# - 

F.A. - 
strat. - 
Sh. - 
flt. - 
irreg. - 
diss. - 
ang. - 
G - 
f.g. - 
shp. - 
lam. - 
st.st. - 
congl. - 
S.S. - 
li-thos. - 
acic. - 
x-11s - 

Strike 

Fracture 

Vein 

Contact Upper/Lower 

Cleavage 

Number 

Fold Axis 

Stratiform 

Shearing 

Fault 

Irregular 

Disseminated 

Angular 

Gouge 

Fine Grained 

Sharp 

Laminated 

Siltstone 

Conglomerate 

Sandstone 

Lithology 

Acicular 

cryLtals 

sub. - 
displ. - 

dk. - 

rnded - 
euhed. - 

transp. - 

alt. - 
phenos. - 
C - 
Sid. - 
PY - 

qz/qtz - 
lim. - 
Biot. - 
felds. - 
ser. - 
orp. - 
hen. - 
Gr. - 
bl. - 

sil. - 

Subhedral 

Displacement 

Dark 

Rounded 

Euhedral 

Transparent 

Altered 

Phenocrysts 

Carbon/Carbonaceous 

Siderite 

Pyrite 

Quartz 

Limonite 

Biotite 

Feldspar 

Sericite 

Orpiment 

Hematite 

Graphite 

Bleached 

Silicified 

Rec. - meters of core recovered over interval 
RQD - (Rock Quality Designator) cumulative length in meters of core 

pieces greater than 0.10 m in length over interval 

V/M - Number of veins over the interval divided by total meters of 
interval. 

VT/M - Cumulative thickness in centimeters of vein divided by total 
meters of interval (essentially % vein over interval) 

Fr/M - Number of fractures over the interval di,Vided by total meters 



SUMMARY LOG 

DDH B-1-85 

Lithology 

Overburden 

Porphyry Dyke 

Black Carbonaceous Shale with 10-30% Dark Grey 

Mudstone Interbeds. 

Porphyry Dyke 

Black Carbonaceous Shale with 40% decreasing 

to 5% with depth, dark grey mudstone inter- 

beds. 

Black strongly carbonaceous-graphitic shale 

with less than 5% dark grey mudstone inter- 

beds. 

Dark grey to grey-black weakly carbonaceous 

siliceous shale. 

Grey-black to black weakly to non-carbonaceous 

shale. 

Structure 

All shales bregks parallel bedding (average 45 degrees C/A), cleav- 

age (average 65 degrees C/A) and along fractures (10-80 degrees) at 

10-15 cm intervals. Porphyry dykes are fractured at 10-70 cm 

intervals (30-0 degrees C/A). Limonite, pyrite, calcite and 

locally medium brown to brownish green siderite (?some might be 

smithsonite) coat fractues. Quartz veins with 1-15% pyrite - +, 
0-50% calcite, 0-30% limonite, 0-20% fibrous ragged siderite 

(?smithsonite), 0-3% specular hematite and trace galena? occur at 

10-50 cm intervals. Veins average less than 2 mm thick with a 

maximum thickness of 1.5 m. , , I 



Major Fault/Fracture Zones and Vein 

Alteration 

Fault, 0.2 m lost core. 

Fault. 

Fault, 0.3 m gouge, 1.1 m lost core. 

30% quartz-pyrite veins. 

Fault, 0.20 m gouge. 

Quartz-pyrite-calcite vein. 

Quartz-pyrite-calcite vein. 

Quartz-calcite-pyrite vein. 

Fault, 0.3 m gouge, 0.6 m lost core. 

Fracture-fault zone, loss of 21.9 m core, 

60-40 degress C / A .  

Quartz-calcite vein 

Quartz-calcite vein. 

Fault, 0.1 m gouge, 25% vein. 

Quartz-siderite-pyrite-calcite vein. 

Fault, 10% gouge, 3.5 m lost core. 

Quartz-siderite-pyrite vein. 

Fault, 20% vein, 10% gouge, 11.5 m lost core. 

Loss of 7.3 m core. 

Fault, 1.1 m lost core. 

Fault, 1.1 m lost core. 

Fault, 0.1 m gouge, 1.6 m lost core. 

50% quartz vein. 

Fracture-fault zone, 0.8 m lost core. 

24.4 - 26.5 m Weak sericitization and green clay alteration 

of dyke. 

29.0 - 51.36 m 22% of shale bleached grey-green and strongly 

silicified over less than, 2 m intervals. 

31.0 - 40.4 m 60% of black carbonaceous shale silicified. 

96.15 - 105.7 m Moderate to weak sericitization and green clay 

alteration of dyke. 



Mineralization 

2% of interval contains scattered, 1-160 mm 

stratiform beds of 40-100% anhedral, fine 

grained pyrite. Mudstone beds contain 5-30% 

disseminated pyrite. Black carbonaceous and 

siliceous shales contain 1-10% disseminated 

pyrite. All stratiform and disseminated 

pyrite mineralization is believed to be of 

syngenetic origin. 
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P r o j e c t :  B r i c k  DDH # 8-1-85 L o c a t i o n :  L3+93E 2+97N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  D e p t h  198.1 M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M V / I  Fr/W CIA 

0  18.3 18.3 Overburden 

18.3 24.4 6.1 7a/7b; ? b o u l d e r s  o f  a l t e r e d  r u s t y  3.0 0  
orange p o r p h y r y ,  d i r t  and c l a y  

0 
24.4 29.0 4.6 7a/7b; g rey  t o  g r e e n i s h  g rey ,  moder- 4.5 1.8 0.2 1.5 8 F r .  20-45 

a t e l y  c l a y - s e r i c i t e  a l t e r e d  po rphy ry .  
85-90% F e l d s p a r ,  5-10% B i o t i t e ,  5% 

Q u a r t z ,  t r a c e  py. medium g r a i n e d ,  l i m .  
on fr. 

24.4 29.0 4.6 M i l k y  Q u a r t z  Ve ins  0.4 2  V. 20-60' 

25.8 26.4 0.6 Broken Core 0.6 0  0  0  0  F r .  0-35' 

26.1 26.13 0.03 C l a y  Gouge 0.03 0 0  0  0  ~ n t  50' 

29.0 CNT w i t h  Sha le  45O 

29.0 96.15 67.15 4a/4b; B l a c k  Carbonaceous Sha le  w i t h  62.0 11.8 0.2 2  2  0 
1- lo%, 1-30mm t h i c k  medium g r e y  mud- 
s t o n e  beds, 1-10% d i s s e m i n a t e d  l e s s  
t h a n  o r  e q u a l  t o  l m m  py. b l e b s ,  l o c a l l y  
as t h i n  l cm s t r a t i f o r a  bed. C  c o n t e n t  
i n c r e a s e s  w i t h  dep th  

29.0 31.0 2.0 b e y i s h  g reen  b leached,  s i l i c i f i e d  1.8 0.1 0.2 2  30 Fr.& Ed. 30-35' 
s h a l e  w i t h  15% b l a c k  unb leached 
pa tches ,  q u a r t z  v e i n e d  

29.2 30.0 0.8 Broken c o r e  0.6 0  1.5 3  50  F r .  30-35' 

31.0 34.0 3.0 50% s i l i c i f i e d ,  30% weak ly  s i l i c i f i e d  3.0 0.5 0.2 10  25 Fr.& Ed. 50-35' 
c a l - b r i g h t  y e l l o w ,  l i m  2 py. on fr. 
and as V.. 

34.0 34.5 0.5 C lay  a l t e r e d ,  p y r i t i z e d  c a l c i t e  v e i n e d  0.5 0.1 3.0 4.0 10 Fr.& Bd. 40' 
b l eached  mudstone. 

34.5 40.4 5.9 60% s i l i c i f i e d ,  40% weak ly  s i l i c i -  5.4 0.7 1.0 20 35 V.E F r .  10-45' 
f i e d  b l a c k  sha le .  Py.-Cal. c o a t  fr. , , I 

and i n f i l l  V .  
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P r o j e c t :  B r i c k  DDH # 8-1-05 L o c a t i o n :  L3+93E 2+97N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  D e p t h  198.1 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/M VIM F r / N  CIA 

S p o t t e d  S i l .  g rey -sha le ,  sha rp  b l .  
cn t .  w i t h  b l a c k  s h a l e  

S o l i d  b r e c c i a t e d  b l a c k  s h a l e  i n  p a r t  0.1 0.1 3.0 
h e a l e d  by  qz and c a l .  v e i n s  

G r e y i s h  g reen  b1 . - s i l .  sha le .  Numerous 0.25 0.2 0.5 
py.  v e i n s  - c o a t e d  F r .  sha rp  c o n t a c t s  
s u b p a r a l l e l  bedd ing  

G r e y i s h  g reen  b 1 . - s i l .  zone x - c u t s  
bedd ing,  sha rp  c n t s  w i t h  b l a c k  s h a l e  

B r e c c i a ,  40% qz, 30% p a l e  y e l l o w  
c a l c i t e  30% f ragmen ts  ( s h a l e )  

Broken sha le ,  py. + c a l c i t e  v e i n s  

B l a c k  carb .  sha le ,  3% mudstones 

75% py., 20% qz s t r a t .  

Grey-grey g reen  s i l .  sha le ,  5-10% 
dissem. py., py.-cal. v e i n s  b o t h  
p a r a l l e l  and x -cu t  bedd ing.  

Grey b l .  s i l .  s h a l e ,  remnant  bands o f  
b l a c k  sha le .  c a l .  ve ins .  

60% b l e b s  - b l o b s  o f  py., 40% qz. i n  
p a r t  s t r a t i f o r m .  

Grey -wh i te  b l .  s t r o n g l y  s i l i c i f i e d  
sha le .  Normal f a u l t  h e a l e d  w i t h  1 cm 
d i s p l .  fr x -cu t  bd. 

0 
Upper c n t  45 
Lower 35' 

Cn ts  35' 
Bedd ing  40' 

Fr.E V. 30-35' 
Cn ts  30' 

Cn ts  30' 

Ed. 40' 
V.E Fr .  10-40' 

Bd. 40' 
V.E F r .  50-10' 

0 
F r .  0-400 
V.  40-30 

C n t s  25' 

F r .  50-10' 
Bd. 45O 
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P r o j e c t :  B r i c k  DDH # B-1-85 L o c a t i o n :  L3+93E 2+97N 

Ang le  -45' B e a r i n g  021' T o t a l  Dep th  198.1 

FROM TO INTERVAL DESCRIPTION Rec. RQD V T / I  V / I  F r / l  CIA 

Broken b l a c k  ca rb .  s h a l e  

5% brown f i b r o u s  s i d .  c o a t i n g  f r a c -  
t u r e s f f r a g m e n t s  

B l a c k  ca rb .  s h a l e  w i t h  10% mudstone 
beds. fr. + v e i n s  commonly x -cu t  

0 
b e d d i n g  @ 90 t o  s t r i k e .  Ve ins  
ca l -qz+py i n f i l l e d .  L o c a l l y  1-2 cm 
d i s p l a c e m e n t  a l o n g  0-20' h e a l e d  f a u l t s ,  
b o t h  t h r u s t  and n o r m a l  types.  

40% py  + 50% q u a r t z ,  s t r a t i f o r m  
m i n e r a l i z a t i o n  

Fr .  w i t h  py.-lim. 

B r e c c i a ,  20% qz + 5% c a l .  m a t r i x ,  
b l a c k  s h a l e  c l a s t s ,  ang., x - cu t s  
b e d d i n g  s t r .  

B r e c c i a  25% c a l .  + 15%, qz + 1% 
g a l e n a  (anhed ra )  m a t r i x ,  x - cu t s  
bedd ing  s t r . ,  b l a c k  s h a l e  c l a s t s ,  ang. 

I n c r e a s e  o f  qz -ca l .  V. 

81. grey-green s i l .  mudstone w i t h  20% 
d issem + mass ive  py. b l e b s ,  qz-ca l .  
ve ined.  

Rus ty  brown f r i a b l e  c l a y - q u t z  gouge, 
w i t h  b l a c k  b l o t c h e s  and g r e e n i s h  c l a y .  

Grey-green s i l .  b l .  s h a l e  w i t h  b o t h  
V.  and d i s s .  py (15%). c n t s  
x - cu t  b e d d i n g  

Grey-green b1.- c l a y  a l t e r e d  s h a l e ,  s o f t  py. d i s s .  

40% py. + 20% qz s t r a t .  

F r .  0-50' 

F r .  0-25' 

F r .  60-10' 
Bd. 45-50' 

0 
F r .  0-10 

Cn ts  50' 

Cnts  45' 

V. 30-50' 

Up Cn t  40' 
Lwr Cn t  75' 

Cn ts  80' 

Up Cnt  65' 
Lwr Cn t  80' 
Bd. 30' 
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P r o j e c t :  B r i c k  DDH # 8-1-85 L o c a t i o n :  L3+93E 2+97N 

0 
Ang le  -45 B e a r i n g  021' T o t a l  D e p t h  198.1 

FROM TO INTERVAL DESCRIPTION Rec. RQD V T / I  V/N F r / l  CIA 

30% py. + 20% qz s t r a t .  

B l a c k  ca rb .  s h a l e  w i t h  10% mudstone 
bands, py l i s .  on fr. 

Broken  c o r e ,  l i m  on fr. 

F o l d  Nose, s h e a r i n g  d i s p l a c e s  mudstone 
beds ? f o l i a t i o n  - c leavage  i s  p a r a l l e l  
shea r i ng .  

B l a c k  carb .  s h a l e  f r a c t u r i n g  p a r a l l e l  
c leavage,  l o c a l l y  gr .  c o a t i n g s .  

3 - 1 cm qz. + 4% py V. 

QzV. 2% p y .  

B l a c k  sha le ,  b r o k e n  w i t h  numerous 
qz-ca l .  ve ins .  F r .  p a r a l l e l  c l eavage  

B l a c k  carbonaceous s h a l e  w i t h  2% 
mudstone beds approx.  5% C, py v e i n s  
common c a l c i t e  - qz. r a r e  c l eavage  
appa ren t .  Lim. c a l t .  py. on fr. 

70% py. 20% qz. s t r a t i f o r m  
Fo lded ,  p t y g n a t i c a l l y ,  90% py, 10 qz. 
s t r a t i f o r m .  

Broken b l a c k  carb .  sh 

F a u l t  Gouge. B l a c k  s h a t t e r e d  sh  f r a g .  
i n  a ground s h a l e  r t a t r i x  py. + ca l -qz .  
ve ined.  

20 70 - 80' CNT 

- 75' CNT 

0 
75 F r .  + C1. 70-60 

V .  50-10' 

BD 70' 

ED 45' 

20 F r .  30-50' 
V. 20-50' 

60 Fr .  50-20' 

150 CNTS 30' 
V. 0-30' 
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P r o j e c t :  B r i c k  DDH # 9-1-85 L o c a t i o n :  L3+93E 2+97N 
0 0 

Ang le  -45 B e a r i n g  021 T o t a l  D e p t h  198.1 

FROH TO INTERVAL DESCRIPTION Rec. ROD V T / I  V / I  F r / l  CIA 

Qz + 10% py  v e i n  

Qz. v e i n s  w i t h  0-5% p y  dissem, 
0-30% s h a l e  f r a g s  0 - t r .  c a l c i t e ,  
i r r e g u l a r ,  x - cu t  bedd ing.  

I s o c l i n a l  f o l d ,  a x i s  p a r a l l e l  v e i n i n g ,  
p l u n g e  i s  40' CIA. a x i s  0' CIA. 

T h i n  shea rs  p a r a l l e l  t o  c l eavage  
d i s p l a c e  mudstone beds 

I n t e r b e d d e d  b l a c k  carbonaceous s h a l e  
and g r e y  t o  da rk  g r e y  mudstone beds. 
F i n e l y  l a y e r e d  a t  1-100 mm i n t e r v a l s ,  
80-65% s h a l e ,  20-35% mudstone, Sharp 
c n t s .  L o c a l l y  u n d u l a t i n g ,  ? l o a d  c a s t s .  
F l a t  l y i n g  85-70' CIA f a u l t s  d i s p l a c e  
beds 1 m m  i n c r e a s i n g  t o  2  cm p a r a l l e l  
c l eavage ,  l o c a l l y  i n f i l l e d  by qz-py + 
c a l  (+ spec. h e m a t i t e  ( ?  p o s s i b l y  tr, 
g a l e n a ) )  l o c a l l y  brown s i d .  1-4% py i n  
b l a c k  s h a l e  1-90% py  i n  mudstone beds, 

0  0  0  0  0 0  

CL. 45O 

0.1 0  20.0 20 20 V. 50' 

BD 40' 

0.7 0.2 15.0 40 35 V. 20-30' 

BD. 0-10' 

BD. 20' 
CL. 75O 

l o c a l l y  mass ive  p y r i t e  bands 1-30 m m  wide. 

95% py. 5% qz.  b l e b s  s t r a t i f o r m  

Broken b l a c k  qz - c a l c i t e  - p y r i t e  2.38 
v e i n e d  sha le .  R o t a t e d  bedd ing  

Tens ion  gash v e i n s .  Between two l e s s  0.1 
t h a n  o r  e q u a l  t o  2  OR shea rs  p a r a l l e l  
c leavage.  

Qz + 5% py V. 0.02 

BD + CNT 55' 

100.0 1  0  CNT 65' 
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P r o j e c t :  B r i c k  DDH # 8-1-85 Locat ion:  L3+93E 2+97N 
0 

Angle -45 Bear ing  021' T o t a l  Depth 198.1 

FROM TO IITERVAL DESCRIPTIOW Rec. RQD VT/N V I M  F r / l  CIA 

71.34 71.47 0.13 QzV. + 10% py + 5% Cal.  w i t h  25% 0.13 0.1 75.0 1 5 CNT 55' 
s h a l e  c l a s t s .  

71.47 71.55 0.08 B l a c k  shea red  s h a l e  w i t h  10% carb .  0.08 0 0.4 2 150 F r .70 -60 '  
gouge. 

71.55 71.65 0.10 Qz V.  + 3% py + 5% Cal.  0.1 0 50.0 40 2 V. 50-60' 

71.65 72.3 0.65 Sheared, s h a t t e r e d  b l a c k  s h a l e  w i t h  0.60 0 5.0 40 200 V+Sh.+Fr. 80-70 0 

15% ca rb .  gouge. 

72.66 72.68 0.02 Gouge b l a c k  ca rb .  0.02 0 0 0 200 Sh+Fr. 70' 

73.9 75.1 1.2 B l a c k  s h a l e  1.2 0.1 0.1 5 12 Fr .  30-60' 

75.6 76.9 1.3 B l a c k  s h a l e  1.3 0 0.1 5 30 F r .  0-60' 

77.1 77.14 0.04 Qz v e i n  +8% py  +2% c a l c i t e  +20% f r a g .  0.04 0 70.0 1 0 CNT 65' 

77.35 77.36 0.01 Qz v e i n  + l o %  py +1% C a l c i t e  0.01 0 89.0 1 0 CNT 75' 

80.45 80.47 0.02 B l a c k  carb .  gouge w i t h  i v e i n  0.02 0 30.0 i 200 CNT +V 60' 

80.75 S- o r  Z f o l d  BD 45' 

82.15 82.17 0.02 95% py +5% g rey  Qz s t r a t i f o r m  BD + CNT 60' 

83.1 84.4 1.3 B l a c k  s h a l e  1.3 0.2 O.lcm 1 20 Fr .  60-30' 

83.9 83.91 0.01 60% py  40% mudstone s t r a t i f o r m  BD CNT 55' 

84.21 84.22 0.01 40% py  60% mudstone s t r a t i f o r m  ED CNT 55' 

84.96 84.98 0.02 Growth f o l d .  qz. v e i n  5% py. 4% spec 60.0 10  0 V. 60' 
hem tr. c a l c i t e  

I 
, ,  
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P r o j e c t :  B r i c k  DDH # 8-1-85 L o c a t i o n :  L3+93E 2+97N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Dep th  198.1 

FROM TO INTERVAL DESCRIPTION Rec. ROD V T / I  V /M F r / l  C I A  

B l a c k  s h a l e  

B l a c k  s h a l e  

Qz.V. +59% c a l .  +3% py i n  p a r t  
open vugs, mass ive  v e i n .  

55% dk. g r e y  mudstone 45% b l a c k  s h a l e  
as 5-150 mn i n t e r b e d s .  

Q z  +50% py ? v e i n  py as 5-10mm b l e b s  

P y r  +60% q z .  v e i n ,  py as 5-15 mm b l e b s  

80% py,  20% Qz ?V-or s t r a t .  

C 

Broken s h a l e  

B l a c k  s h a l e  Cal-Qz. V. 

Sheared b r o k e n  s h a l e  

CNT u i t h  Po rphy ry .  Sharp,  i r r e g u l a r  
u i t h  l e s s  t h a n  o r  e q u a l  t o  1 cm s h a l e  
c l a s t s  t o  96.25 m, No c n t .  metamorphisn.  

FR. 0-60' 

BD 60' 

CL 75O 

BD 70' 

CL 80' 

0 
F r .  + C1 70-55 

CNTS 50' 

CNTS 45' 

CNTS 55' 

BD 53' 

CNT + BD 75' 

BD +C1. 55O 

0 
F r .  + C1. 80-70 

0 
F r .  + C1. 70-85 
V. 0-30' 

0 
Sh. + Fr .  70-80 

BD 45O 

CNT 50' 
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P r o j e c t :  B r i c k  DDH # 8-1-85 L o c a t i o n :  L3+93E 2+97N 

0 
A n g l e  -45 B e a r i n g  021' T o t a l  Dep th  198.1 

FROM TO INTERVAL DESCRIPTION Rec. ROD V T / I  V / I  F r / l  CIA 

7a; P o r p h y r y  t r . -5% py, t r . -5% - 9.55 2.5 
S e r i c i t i z e d  b i o t i t e ,  5-10% qz, 83-95% 
c l a y  a l t .  g r e e n i s h  i n  p a r t  s e r i c i t i z e d  
f e l d s .  G r e e n i s h  t o  p a l e  l i m e  c o l o u r ,  
med. gr., mass ive  fr. p a r a l l e l  c o r e  w i t h  
r u s t y  l i m .  ( a l t .  p y )  +py + t r .  c a l c i t e  
l o c a l l y  qz-py v e i n s  + / -  c a l c i t e .  

M i l k y  qz .  v e i n  i n  p a r t  e u h e d r a l  x-11s 0.01 

CNT w i t h  sha le -sha rp  no CNT metamorphism 

4a; B l a c k  ca rb .  s h a l e  w i t h  40% - 12.3 
d e c r e a s i n g  t o  5% dk. g r e y  mudstone 
beds 1-110 m m  t h i c k  a t  depth.  shp. c n t s .  
tr.-10% py, l o c a l l y  mass, py beds ( s t r a t )  
q z - c a l  .V. 

B l o c k y  b r o k e n  sha le .  Fr .  p a r a l l e l  4.3 
c l eavage  and o b l i q u e  t o  it. py on fr. 

Sheared g o u g e / b r e c c i a  0.1 

Broken c o r e  

M i c r o  f a u l t  x - c u t s  bed s t r i k e  @go0, 
v e r t i c a l  o r i e n t e d ,  s t r i k e  s l i p  mo t i on ,  
g r e a t e r  t h a n  10 cm d i sp lacemen t ,  f l t .  l e s s  
t h a n  o r  e q u a l  t o  1  mm wide. 

Broken c o r e  0.7 

Qz. v e i n  + l o %  py +2% vugs 0.01 

0 
F r .  0-20 
V. 20-40' 

CNTS 30' 

CNT 70-80' 

C 1  70-80' o  
F r .  40-10 

80 60' 

CNTS ?40° 

Fr .  40-60' 

F l t .  30' 

F r .  60-20' 

CNT + BD 60' 
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P r o j e c t :  B r i c k  DDH # 8-1-85 L o c a t i o n :  L3+93E 2+97N 
0 0 

Ang le  -45 B e a r i n g  021 T o t a l  Dep th  198.1 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/M V / I  Fr/M C/A 

Calc .  s t .  s t .  t o  s i l t y  s h a l e ,  coarsens 
downward g r e y  t o  dk. g rey  c o l o u r ,  
f i n e l y  lam. a t  l e s s  t h a n  o r  equa l  t o  
4  am i n t .  g rad.  u p p e r f s h a r p  l o w e r  
c n t ,  s i l i c e o u s  c a l c a r e o u s  h a r d  rock ,  
e f f e r v e s c e s  w i t h  v i g o u r ,  coa rse  i r r e g .  
c a l c i t e  v e i n s  t h r o u g h o u t .  

Broken, shea red  c o r e  w i t h  30% c a r b - c l a y  
gouge. 

Gouge, 70% c l a y  + ca rb .  30% f r a g .  s h a l e  

I n  p a r t  b r o k e n  s h a l e  

I n  p a r t  b r o k e n  

I n  p a r t  b roken ,  b r o w n i s h  g reen  ? S i d .  
on fr. and v e i n s .  

B l o c k y  i n  p a r t  b r o k e n  

Whi te-grey  mass ive  X - l l i n e  c a l c i t e  
+ 20% carbonaceous t r a s h - c l a s t s -  
g round s h a l e  

B r e c c i a - s h a l e  c l a s t s  rimmed by  w h i t e  
c a l c i t e  i n  a  50% c l a y - c a l c i t e - c a r b .  
m a t r i x .  

Mass ive  c o a r s e l y  X - l l i n e  u h i t e  q u a r t z  
+ c a l c i t e  +5% py v e i n  w i t h  35% s h a l e  
f r agmen ts ,  65% c a l c i t e ,  33% q u a r t z ,  
l o w e r  c o n t a c t  i r r e g .  

CNT + BD 45' 

70-60' 

Fr.+V 60-10' 

F r .  70-50' 

F r .  70-50' 
0  

V. 30-0 

BD 48' 

0 
F r .  70-45 

CNT 43' 

CNT 60' 

CNT 60' 
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P r o j e c t :  B r i c k  DDH # 8-1-85 L o c a t i o n :  L3+93E 2+97N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Dep th  198.1 

FROM TO INTERVAL DESCRIPTIOW Rec. ROD VT/W V/H Fr/W CIA 

4C; B l a c k  g r a p h i t i c  s h a l e  u i t h  0-52 - 
t h i n  l e s s  t h a n  o r  e q u a l  t o  3 cm 
mudstone beds, massive,  t o  l o c a l l y  
l a m i n a t e d .  G r a p h i t e  t tm i r ro r t t  + 
ca rbon  c o a t i n g s  a l o n g  f r a c t u r e s  and 
c leavage  p l a n e s ,  py  0-10% d i s s e n  and 
c o a t i n g  f r a c t u r e s  1% l o c a l l y  l e s s  t h a n  
o r  equa l  t o  1.5 cm 40-100% s t r a t i f o r m  
py beds. 10- ? 30% c a r b o n - g r a p h i t e  
dissem. 02 . - ca l c i t e -py  v e i n s  common, 
l o c a l l y  u i t h  b rown ish -g reen  u k l y  
e f f e r v e s c e n t  m i n e r a l  ? s i d .  ? s i d  
commonly c o a t s  f r a c t u r e s ,  s o o t y  carb .  
r ocks ,  s o i l s  t h e  f i n g e r s .  

B l o c k y  i n  p a r t  b r o k e n  1% l e s s  t h a n  o r  
e q u a l  t o  1 cm t h i c k  carb .  gouge 

Vuggy l e a c h e d  s h a l e ,  s i d  i n  vugs 
r e p l a c i n g  ( ? )  p y r i t e .  

Broken s h a t t e r e d ,  i n  p a r t  shea red  
sha le ,  qz + 0-20% py, 0-15% s i d ,  
1-10% c a l c i t e ,  l o c a l l y  euhed qz 
druse.  1-5% carb .  gouge o r  l e s s  
t h a n  o r  e q u a l  t o  2  cm t h i c k .  
, 

Rubble  + c r u s h e d  V. qz.-py-sid v. 
10% ca rb .  gouge. 

Broken co re ,  chunks l e s s  t h a n  o r  
e q u a l  t o  5  cm o f  v e i n  15% carb .  
gouge, 90% qz +5% py +5% s i d .  

85% w h i t e  qz. v e i n  w i t h  15% l e s s  
t h a n  o r  e q u a l  t o  4  cm b l a c k  s h a l e  
c l a s t s ,  ang. b r e c c i a t e d  10% vugs 
w i t h  s i d  and py, up t o  1 c n  s t r i a t e d  
cubes, qz. l o c a l l y  e u h e d r a l  tr. 
c a l c i t e ,  vugs up t o  3  cm d i a .  

0.4 100.0 1 10 Fr .  45-20' 
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P r o j e c t :  B r i c k  DDH # 8-1-85 L o c a t i o n :  L3+93E 2+97N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  D e p t h  198.1 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/R V/R F r / R  CIA 

Broken,  b l o c k y ,  10% b l a c k  ca rb .  sand/ 2.4 0  
dus t .  F r .  p a r a l l e l  c l . ,  qz v e i n s  

Mass ive  py  s t r a t i f o r m  0.01 

B locky ,  i n  p a r t  b r o k e n  s i d .  on fr., 10.0 0  
l o c a l l y  s h a t t e r e d ,  qz.-sid.-py v e i n s  
l o c a l l y  c a l c i t e .  

I s o c l i n a l l y  f o l d e d  mass ive  py s t r a t i f o r m  

Carb. g o u g e l b r e c c i a  

Mass. s t r a t .  py  bed 

Mass ive  w h i t e  vuggy qz. v e i n  w i t h  30% 
b l a c k  ca rb .  s h a l e  f rags.,  15% s i d ,  
5% py. 

Crushed c o r e  

B l o c k y ,  b r o k e n  c o r e  

Broken c o r e ,  r u b b l e  

Broken c o r e  

Hea led  b r e c c i a ,  qz. v e i n l m a t r i x  
cements ang-rnded s h a l e  c l a s t s ,  tr. 
py + c a l c i t e  i n  ve ins .  

BD + CNT 80' 

0 
Fr .  + C1. 80-55 o  
F r .  + V 40-0 

FA + C1. 55' 

CNT + BD 45' 

CNT BD 55' 

F r .  80' 

Fr.+Cl 65, 
F r .  0-30' 

F r  0-60' 

F r .  0-60' 
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P r o j e c t :  B r i c k  DDH # 8-1-85 L o c a t i o n :  L3+93E 2+97N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Dep th  198.1 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT / I  V / I  Fr/M c/A 

Druse ve in / vug .  Qz w i t h  10% py, 
c e l l u l a r  boxwork o f  s i d .  and f i n e l y  
dissem. py. 

Crushed b r o k e n  s h a l e ,  gouge and v e i n ,  
abundant ca rb .  gouge. py Qz + 1-20% 
py + 0-5% s i d .  i n  v e i n .  

Gouge + v e i n  + s h a l e  

3  chunks o f  qz-py v e i n  

Crushed v e i n  + s h a l e  

B l o c k y  i n  p a r t  b r o k e n  

Qz v e i n  -8% py, 30% c a l c i t e  + 5% s i d .  
+ 15% c e l l u l a r  r u s t y  red-orange 
m a t e r i a l .  

Broken c o r e  

Qz v e i n  - 8% py + 20% r u s t y  orange 
c e l l u l a r  i r o n  boxwork,  s l i c k e n s i d e s  
oh l o w e r  c o n t a c t .  

160.8 198.1 37.3 4d; Dark  g r e y  t o  g r e y  b l a c k ,  l o c a l l y  31.6 2.5 0.3 3  - 15 
g u n s t e e l  b l u e ,  g rey ,  s i l i c e o u s  s h a l e  
l o c a l l y  carbonaceous o v e r  l e s s  t h a n  
o r  e q u a l  t o  1 m bands (1-10% C). 
I r r e g u l a r  l e n s o i d a l  t o  a lmos t  pseudo- 
f l a s e r  l a y e r i n g  o f  b l a c k - g r e y  t o  d a r k  
g r e y  bands 1-15 mm u i d t h  h a r d  r e s i s t a n t  
r o c k ,  C c o n t e n t  i n c r e a s e s  s l i g h t l y  u i t h  
depth.  3-10% d i ssem and f r a c t u r e  
c o n t r o l l e d  py. Mass ive  60-100% py  
s t r a t i f o r m ,  l e n s e s  + l a y e r s  approx .  1-5% I 

8 ,  

of c o r e  1-130 mm beds l o c a l l y  Gr. t o  ca rb .  
p a r t i n g s  a l o n g  fr., bd and c l .  p l a n e s  
qz +py (0-10%) + l i m .  ve ins .  

V. 40' 

F r  + BD 

CNT 35' 

F r  60-28' 

CNT 25' 
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P r o j e c t :  B r i c k  DDH # 8-1-85 L o c a t i o n :  L3+93E 2+97N 

0 
A n g l e  -45 B e a r i n g  021' T o t a l  Dep th  198.1 

FROR TO INTERVAL DESCRIPTION Rec. ROD VT/R V / I  F r / l  CIA 

F r a c t u r e d - b l o c k y  i n  p a r t  b roken.  
L im  s t a i n  on f r .  ( r u s t y  b r o w n - b r i g h t  
y e l l o w  c o l o u r s )  

Broken c o r e  

B roken -b locky  c o r e  i n  p a r t  r u b b l e  

Broken c o r e  lin on F r .  

Broken b l o c k y  c o r e  

B locky -b roken  c o r e  

B l o c k y  b r o k e n  c o r e  i n  p a r t  r u b b l e  

Three g rey -g reen  q t z .  f l o o d e d  p i e c e s  
o f  sha le .  

Broken i m p a r t  b l o c k y  c o r e  

S h a t t e r e d  b r o k e n  co re ,  Gr. + C on 
Fr., 4% carbonaceous gouge. Oz + 0-5% 
py  v e i n s  l o c a l l y  d r u s e  V. 35-10- 

F r  45-0' 

F r .  50-20' 

BD 55O 

BD 45O 

F r .  0-60' 

BD 48O 

F r  0-50' 

0 
F r .  30-50 

0 
Fr .  20-60 

BD 35O 

0 
F r .  0-40 

BD 40' 

0 
F r  0-45 

F r  45-20' 
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P r o j e c t :  B r i c k  DDH # 8-1-85 L o c a t i o n :  L3+93E 2+97N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Depth 198.1 

FROM TO INTERVAL DESCRIPTION Rec. RQD VTfM VIM F r f M  c / A  

Crushed r o c k ,  40% ca rb .  gouge 

Carb. gouge b r e c c i a  

Hea led f a u l t  zone. Hea led  fr. x -cu t  
o f f  s e t  b o t h  BD + Q z V .  

Broken- rubb le ,  m i n o r  b l o c k y  c o r e  
C + G r .  on some fr. Qz + 0-10% py - 
v e i n s ,  l i m  ( r u s t y  ye l l ow-b rown)  on 
f r a c t .  

Qz v e i n  + 5% py. 

B l o c k y  i n  p a r t  b r o k e n  

75% py dissem. s t r a t  ( ?  10% g r e y i s h  
b a r i t e  m a t r i x )  

90% py s t r a t  

G r a d a t i o n a l  t o  i n t e r b e d d e d  u n i t  more 
Homogeneous, dk g r e y - b l a c k  t o  b l a c k  
c o l o u r  approx.  5 1 0 %  C c o n t e n t  5% py 
+ Qz  + t r - 1 0 %  c a l c i t e  i n  v e i n s ,  
l o c a l l y  qz. d r u s e  approx .  2% s t r a t i f o r m  
py beds a v e r  i n t e r v a l .  C + py on fr. 
( ?  U n i t  5 )  

85% py s t r a t .  

95% py s t r a t .  i r r e g  c n t s  

I r r e g u l a r  ameboid s t r a t .  py  bed 100% 

95% s t r a t i f o r m  py bed 

F r .  0-35' 

CNT 35' 

F r .  10' 

F r  50-30' 
V 60-10' 

CNT 70' 

CNTIBD 35' 

CNT/BD 45' 

CNTIBD 55' 

CNT 40' 

8D 40' 

CNT+BD 45' 

CNT+BD 30' 
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P r o j e c t :  B r i c k  DDH # 0-1-85 L o c a t i o n :  L3+93E 2+97N 
0 

Angle  -45 B e a r i n g  021' T o t a l  D e p t h  198.1 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/N VIM Fr /M C/A 

196.3 196.31 0.01 100% s t r a t .  py  CNT+BD 38' 

198.0 BD 40' 



SUMMARY LOG 

DDH B-2-85 

Lithology 

Overburden. 

Black weakly carbonaceous siliceous shale. 

Black shale with thin carbonaceous shale, 

silty shale, siltstone and sandstone inter- 

beds. 

Structure 

Shale fractures parallel bedding (average 40 degress C / A )  at 5 to 

30 cm intervals. Siltstone and sandstone beds commonly quartz ( +  - 0 

to 60% calcite - + 0 -15% pyrite) veined at 1-10 cm intervals. . Shale 

is rarely veined. 

Major Fault/Fracture Zones and Veins 

Fracture zone, 0.9 m lost core. 

Fracture zone. 

Fracture zone. 

Fracture zone. 

Quartz-pyrite-calcite vein. 

Fracture zone. 

Quartz-calcite vein. 

Fracture zone. 

Fracture zone. 

Fracture zone. 

Fracture zone. 

Fracture/Fault zone. I 
0 ,  

Fault zone, 65% gouge, 0'.6 m lost core. 

Fault zone, 15% gouge. 

Fracture zone. 



Alteration 

18.9 - 20.3 m Limonite stained, clay altered, leached-vuggy 

shale, 

22.6 - 22.7 m Limonite stained, clay altered, leached-vuggy 

shale. 

37.65 - 37.70 m Vuggy breccia cemented by quartz and 

lemon-yellow glassy ?orpiment. 

40.85 m Lemon-yellow glassy ?orpiment on fracture. 

57.4 - 61.7 m Fractures locally coated with lemon-yellow 

glassy ?orpiment and scarlet red ?realgar. 

Mineralization 

0-10% disseminated pyrite occurs through all rock types. Locally 

less than 3 cm thick 40-100% stratiform beds and lenses of pyrite 

occur. All pyrite mineralization is of syngenetic origin. 
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P r o j e c t :  B r i c k  DDH # 8-2-85 L o c a t i o n :  L3+93E 3+95N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Dep th  200.3H 

FROH TO INTERVAL DESCRIPTION Rec. ROD VT/H V/H F r / H  C I A  

Overburden 

4d; Dk g r e y  t o  g rey ,  b l a c k  w k l y  c a r b  - 
s i l i c e o u s  s h a l e  f l a s e r  bedded 
dk-grey-grey-b lack  a l t e r n a t i n g  
lam l e s s  t h a n  o r  e q u a l  t o  1  ca  w ide 
(1-5%C) 1-lO%py d iss . ,  l o c a l l y  l e s s  
t h a n  o r  e q u a l  l cm py  beds, s t r a t . ,  
V .  a r e  60-100% C a l c i t e  0-40% Qz + - 
0-5% py, l i m  

F r a c t u r e  zone Cal.  0-30% Qz v e i n s  

Rus ty -ye l l ow ,  brown l i s  s t a i n e d ,  
c l a y  a l t e r e d  sha le ,  vuggy, euhed qz 
(m in )  i n  vugs 

B locky ,  y e l l o w  r u s t y  
l i m  on fr. 

I r r e g .  c o a r s e l y  x - l l i n e  
c a l c i t e  v e i n  

B r o w n i s h - r u s t y  y e l l o w - l i m  s t a i n e d  
vugcjy c l a y  a l t .  s h a l e , t r a c e  py  i n  
c a l c i t e  ve ins .  

B l o c k y  c o r e  
1im.-cal  + b r i g h t  y e l l o w  l i m - c l a y ?  
c o a t  Fr .  Qz-Cal V., Gr-Carb. on 
c o a t i n g .  

B l o c k y  co re ,  i n  p a r t  b roken,  ca rb .  
on fr., r u s t y  y e l l o w  l i m  on fr. 

B l o c k y  

0 
Fr .  0-60 

BD+ CNT L 55' 

0 
F r .  60-20 

? 60-45' 

F r .  30-60' 

BD 50' 

F r .  20-40' 

Fr .  30-40' 

8  D  
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P r o j e c t :  B r i c k  DDH # 6-2-85 L o c a t i o n :  L3+93E 3+95N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Dep th  200.3M 

FROH TO INTERVAL DESCRIPTION Rec. ROD VT/H V/H ~ r / l  CIA 

Rus ty  brown l i m  s t a i n e d  coa rse  
f i b r o u s  c a l c i t e  v e i n s ,  f r i a b l e  v. 

White,  f i b r o u s ,  f r i a b l e  Cal .  v e i n  

B locky ,  l i m  on fr. 

I n  p a r t  b l o c k y  l i m  on fr. 

B r e c c i a ,  80% s h a l e  c l a s t s  cemented 
by  vuggy Qz - + b r i g h t  t r a n s l u s c e n t ,  
r e s i n o u s  l emon-ye l l ow  min. i n  p a r t  
g l a s s y  tr. py. 

B l o c k y  co re ,  l i m  + C on f r a c t .  

Fr .  w i t h  30% lemon y e l l o w ,  t r a n s p a r e n t  
r e s i n o u s ,  g l a s s y  ( b l o c k y ? )  x-11s 
(?Orp imen t ) .  

I5%,more o r  l e s s  t h a n  5  cm. i r r e g .  
ameboid t o  poddy mass ive  py  ( s t r a t i -  
f o r m / s t r a t a b o u n d )  

5; Grey-b lack  t o  b l a c k  mass ive  t o  - 
f l a s e r  bedded weak ly  t o  non ca rb .  
s h a l e  w i t h  s i l i c e o u s  s h a l e ,  s i l t s t o n e  
and 10% f i n e  g r a i n e d  g r e y  c a l c .  
sandstone i n t e r b e d s ,  1% b l a c k  
carbonaceous (10%) s h a l e s  l e s s  t h a n  
o r  e q u a l  t o  2.1 m. i n t e r b e d s  0-10% py 
i n  a l l  l i t h o s .  Wkly carb .  s h a l e s  0-32 C, 
l o c a l l y  ( l e s s  t h a n  o r  e q u a l  t o  1%) l e s s  
t h a n  o r  e q u a l  t o  5cm 30-90% py  beds 
s t r a t i f o r m ,  b r i g h t  y e l l o w  l i n t ( ? ) ,  
c a l c i t e  and py c o a t  fr. Qz and Qz-Ca 
v e i n s  a lways p r e s e n t  i n  SS - St.St. 
beds. Sha les  have r a r e  ve ins .  
Note:  Py r i c h  i n t e r v a l s  a s s o c i a t e d  w i t h  
C r i c h  sha le ,  i n  p a r t  leached/vuggy.  

BD+V. 25' 

BD 15' 

20-30 

ED + F r .  30-40' 

BD 50' 

C N T  10' 

Fr .  70-30' 
BD 30-40' 

Fr .  75' 

F r .  60-30' 
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P r o j e c t :  B r i c k  DDH # 8-2-85 L o c a t i o n :  L3+93E 3+95N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  D e p t h  200.3M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/H V/H F r /H  CIA 

Green i sh  t o  dk j a d e  g reen  mass ive  t o  
l o c a l l y  f i b r o u s  m i n e r a l  H-3 
t r a n s l u s c e n t  a l t e r s  q u i c k l y  t o  w h i t e  
amorphous c o a t i n g  a l o n g  r o c k s  
( i . e .  s o l u b l e ) ,  g reasy  f e e l ,  i n f i l l s  
fr. fo rms  v e i n s ,  no r e a c t  t o  ac id .  
g reasy  f e e l ,  i n f i l l s  f o rms  v e i n s  no - 
r e a c t  t o  a c i d  

70% dissem. py  s t r a t .  

S l i g h t l y  f r i a b l e  o r g a n i c  r i c h  s h a l e ,  
i n  p a r t  leached/vuggy 

60% dissem. py  s t r a t .  

65% dissem. py s t r a t .  

B l a c k  c l a y  - s h a l e  G 

Whi te  t r a n s l u s c e n t ,  x - l l i n e  
c o a t i n g  on fr. a l t e r s  t o  w h i t e  
amorphous min  ( s o l u b l e )  t h a t  s t a i n s  
r o c k  @ Fr .  marg ins  s o f t ,  no  r e a c t  - 
t o  a c i d  

F r .  c o a t e d  w i t h  b r i g h t  y e l l o w ,  y e l l o w -  
o range  and l o c a l l y  B r i l l i a n t  r e d  
(@ 59.68111) g l a s s y ,  b r i t t l e  g r a i n s  
(?C innaba r  o r  ~ e a l g a r ) ,  d e f i n i t e l y  
some Orp iment ,  ( lemon y e l l o w  
t r a n s l u s c e n t  g l a s s y  x-11s) 

Brown, r u s t y  l im -g reen  c l a y  + 
s i l i c a  b r e c c i a  70% c l a s t s ,  s o l i d  

Dk. g r e y  s i l t s t o n e  bed, qz-ca l .  v e i n e d  

Y e l l o u  l i m  s t a i n e d  f i b r o u s  c a l c i t e  v e i n  

v .60-0' 

BD + CNT 25' 

F r  + BD 30' 

ED + CNT 30' 

BD + CNT 30' 
BD + CNT 

CNT 55' 

BD + F r .  35' 

F r .  20-40' 

F r .  20-40' 

CNT 20' 

CNT + BD 25' 

CNT + BD 20' 
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P r o j e c t :  B r i c k  DDH # 8-2-05 Locat ion:  L3+93E 3+95N 
0 

Angle -45 Bear ing  021' T o t a l  Depth 200.3M 

FRON TO INTERVAL DESCRIPTION Rec. ROD V T / I  V / I  F r / I  C I A  

F r .  + b l o c k y  0.5 0 0.3 

Py v e i n s  x - cu t  8D 1.1 1.0 0.6 

Rus ty  b r o w n - b r i g h t  y e l l o w  l i m  on fr., 5.0 2.4 0.3 
p y - l i m  v e i n s ,  l o c a l l y  vuggy qz-py tr. 
c a l .  V. 

Qz + 10% l i m  + tr. py vuggy 0.03 80.0 

Qz-py l i m  V. vuggy r u s t y  brown c o l o u r  0.08 0 20.0 

Py- l im.  band ? a l t .  s t r a t .  py vuggy l i m  

boxwork.  

20% r u s t y  brown l i m  s t a i n ,  5% l e s s  t h a n  2.6 0.7 0.8 
o r  e q u a l  t o  lcm vuggy l i m ?  py  bands 
p a r a l l e l  bd. ? s t r a t .  py  beds 

B l o c k y  c o r e  50% l i m .  s t a i n e d ,  2% vuggy 1.8 0.2 0.5 
bands, q z - l i m  + tr. py V. - 

C a l  V. + 20% qz. + 5% l i m .  0.02 100 

Lim'on fr. qz-py? V. p a r a l l e l  b e d d i n g  7.1 3.8 1.0 
0-40% py. 

Grey-b lack  s i l t s t o n e  qz  + 0-10% Ca. 0.14 0.1 30 
v e i n e d  p e r p e n d i c u l a r  t o  bd. s t r i k e  

B l o c k y  i n  p a r t  b r o k e n  co re ,  s t r i k e s l i p  1.2 0 1.7 
s l i c k e n s i d e d  co re ,  qz + 10% l i m  + tr. 
s l i c k e n s i d e d  py V. l i m  on fr. 

Qz + 10% l i m  V 0.03 0 100.0 

Sheared c o r e  i n  p a r t  gouge 0.15 0 .' 0 

V. 25' 

F r .  10-30' 
V. 10-35' 

CNT 30' 

V. 20-50' 

CNT + BD 30' 

F r .  10-40' 
V. 80-40' 

8D 45' 

CNT 45' 

0 
F r .  + 10 10-50 
SD + V. 49-50' 

CNT + 8 ~ ~ 4 8 '  
V.  20-30 

BD 65' 

Fr .  20-45' 
V. 50-60' 

Sh. + ED 55' 

8D 55' 
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P r o j e c t :  B r i c k  DDH # 8-2-85 Location: L3+93E 3+95N 
0 

Angle -45 Bearing 021' T o t a l  Depth 200.3M 

FROH TO INTERVAL DESCRIPTION Rec. ROD VT/H v/H F r / l  CIA 

Dk. g rey -g rey  mass ive  t o  p o o r l y  1.3 
bedded s i l t s t o n e - f g  sands tone  bed. 
Qz 1-20% Cal.  + 0-15% py  V., x - c r o s s i n g  

B l o c k y  c o r e  l i m .  on fr. 

5% 1-lOmm g rey -wh i te  qz  + 0-20% py 
? v e i n s  p a r a l l e l  bedd ing ,  l o c a l l y  
f o l d e d ,  maybe c h e r t  l am inae  o r  t h i n ?  
q u a r t z  s i l t  l a y e r s .  

B l o c k y  b roken  c o r e  

F r .  b roken -b locky  l i m  on fr., C a l  V.+ - 
0-30% qz. 

Grey-green w k l y  c a l c a r e o u s  s i l t s t o n e  
bed, c a l c i t e  ve ined.  

Sheaced b r o k e n  c o r e  

Broken + fr. 

B l a c k  gouge, c l a y  + ca rbon  

B l o c k y  c o r e  

B r e c c i a  gouge ca rbon  + c l a y  m a t r i x  
80% c l a s t s  sha le .  

B l o c k y  c o r e  

Gouge b r e c c i a ,  s o f t  c l a y  + ca rbon  

B l o c k y  c o r e  

0 
F r .  40-20 
V. 40-20' 

0 
F r .  60-30 

BD 35O 

F r .  50-20' 

BD 45' 

BD 50' 

F r .  + BD 60-20' 

CNT U 40' 
CNT L  55' 

Fr .  + BD 50-65' 

F r .  + ED 60-70' 

CNT + ED 50' 

F r .  + BD 40-50' 

CNT 30' 

FR. 30-40' 

CNT 50-60' 

Fr.+ BD 50-60' 
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P r o j e c t :  B r i c k  DDH # 8-2-85 Location: L3+93E 3+95N 
0 

Angle -45 Bearing 021' T o t a l  Depth 200.3M 

FROU TO INTERVAL DESCRIPTION Rec. ROD VT / I  V / I  F r / l  CIA 

Dk grey-green s i l t y  s h a l e / s i l t s t o n e  0.2 0.2 6.0 
massive,  c a l c i t e  + 10-50% qz. v e i n e d  

1-52 f g .  l i g h t  g r e y  q u a r t z  s i l t s t o n e  36.0 13.6 0.8 
l am inae  1-lOmm t h i c k .  

Dark ,  g rey-green p o o r l y  bedded 0.45 0.3 5.0 
s i l t s t o n e ,  q z  + tr. -20% py, 1-30% 
c a l c i t e .  

Qz + 20% py 2% c a l c i t e  v e i n ,  30% s t . s t .  0.10 0.10 100 
f r a g s .  

B l o c k y  c o r e  

Shear,  i n  p a r t  G 

I n  p a r t  b l o c k y  

Dk-grey g reen  s t . s t .  t o  mudstone, 
? s c o u r  channe l s  i r r e g .  bedd ing /  
l a y e r i n g ,  ca l - ve ins .  

G o u w  b r e c c i a ,  c l a y  m a t r i x ,  40% s h a l e  
c l a s t s .  

B l o c k y  i n  p a r t  b r o k e n  f r a c t u r e d  sha les ,  10.1 1.1 
qz-py + c a l c i t e  v e i n s ,  l i m  ( r u s t y )  on fr. 

B r e c c i a  gouge c l a y .  

1.86 0  

Dark  grey-green s i l t s t o n e ,  qz  + py  0.25 0  
v e i n s  i n  p a r t  d ruse.  

0.7 0  

Broken, 30% gouge 0.05 0  ." 0  

8D CNT 65' 

CNT + BD 60' 

CNT 30' 

F r .  60-45' 

BD 48' 

CNT + BD 45' 

Fr .  + BD 50-60' 

CNT + BDU 50' 
CNT + BDL 70' 

CNT + BD 45' 

Fr .  60-30' 
V 40-20' 

CNT + BD 55' 

F r .  60-40' 

0 
F r .  + V. 30-45 
CNT + BD 50' 

F r .  + BD 50-40' 

Fr .  50' 
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P r o j e c t :  B r i c k  DDH # 8-2-85 L o c a t i o n :  L3+93E 3+95N 
0 0 

Ang le  -45 B e a r i n g  021  T o t a l  D e p t h  200.3M 

FROW TO INTERVAL DESCRIPTION Rec. ROD VT/W V/R Fr/W C I A  

Dark  g rey  t o  g r e e n i s h  g r e y  mudstone 
- s i l t s t o n e  f i n e s  upwards ( c r u d e l y )  

Dark  g r e y  s i l t s t o n e  

B l o c k y ,  i n  p a r t  b r o k e n  

Gouge, s o f t  c l a y  

Broken, fr. c o r e  

100% py, s t r a t ,  l o a d  c a s t  benea th  

B l o c k y  

F r a c t u r e d  c o r e  3  l e s s  t h a n  o r  equa l  
t o  l cm gouges ove r  i n t e r v a l .  

B l o c k y  c o r e  

5a; Dk. grey-green s i l t y  s h a l e  t o  - 
s i l t ? t o n e ,  qz + 2-80% c a l c i t e  v e i n s  
+ 0-5% py  ? c a l c i t e  + d o l o m i t e  - 

Grey t o  cream c o l o u r e d  v e i n ,  p a t c h y  
q z - c a l c i t e  +? d o l o m i t e ,  i r r e g u l a r  - 
cn ts .  

5a; Dk. g rey  t o  grey-green sandstone,  - 
f i n e  g r a i n e d  s u c r o s i c  t e x t ,  qz + 0-10% 
py  dissem, qz  v e i n s  l o c a l l y  l e s s  t h a n  o r  
1% py  v e i n s ,  ss  massive,  shp. cn t s .  I 

, ? 

F a u l t ,  5cm v e r t .  d i s p l .  o f  s s / s h a l e  
c o n t a c t .  

CNT + 60 40' 

BD 40' 

CNT 55' 

0 
F r .  0-80 

CNT 55' 

F r .  60-40' 

BD + CNT 55' 

Fr .  10-35' 

BD 50' 

F r .  + ED 60-40' 

0 
F r .  0-50 

CNT 60' 

V.7 0-35' 

CNT U 80' 
CNT L 50' 

F r .  + BD 55-70' 

CNT U 40' 
CNT L 65' 
V. 0-30' 
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P r o j e c t :  B r i c k  DDH # 8-2-85 L o c a t i o n :  L3+93E 3+95N 

Ang le  -45' B e a r i n g  021' T o t a l  Dep th  200.3M 

FRON TO INTERVAL DESCRIPTION Rec. RQD VT/M V/N Fr/M CIA 

P a l e  y e l l .  brown l i m o n i t e  s t a i n  

B l a c k  s h a l e  

F r a c t u r e d  b l o c k y  c o r e  qz  v e i n  + - 
0-10% c a l c i t e ,  0-15% py, 0-5% 
l i m o n i t e ,  l i m  on fr. 

5a; Dk. g rey  s u c r o s i c  mass ive  SS - 
0-10% py  dissem, q z  + 0-10% c a l c i t e  - 
+ 0-10% py, 0-10% l i m .  - 

Whi te  q z  v e i n  10% py  

B l a c k  s h a l e  

Qz + 10% py  v e i n  

Qz + 10% py  v e i n  

Qz  + 10% py v e i n  

Fr., b roken  

Fr., b r o k e n  l i m  on fr. 

Vein: 40% w h i t e  qz, 60% y e l l o w  ? 
d o l o m i t e ,  s l i c k e n s i d e s  on b o t h  
c o n t a c t s ,  d i p s l i p  

Red hem on fr. 

F r .  b l o c k y  co re ,  r u s t y  r e d  hem on fr. 

Grey s u c r o s i c  ss, Qz. - V.. 

B l o c k y  c o r e  i n  p a r t  b roken,  r e d  brown 
l i m  on fr. 

B l o c k y  b r o k e n  core ,  50% b r o w n i s h  
y e l l o w  ss  chunks. 

CNT 55' 

0 
F r .  10-60 

CNT 65' 

V. 10-38' 

CNT 20' 

CNT 50' 

CNT 60' 

CNT 80' 

CNT 80' 

0 
F r .  0-20 

0 
F r .  0-15 

CNT 38' 

F r .  30' 

Fr .  0-70' 

BD + CNT 60' 

F r .  40-30' 

F r .  60-0' 
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Pro jec t :  B r i c k  DDH # 8-2-85 Location: L3+93E 3+95N 
0 

Angle -45 Bearing 021' T o t a l  Depth 200.31 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/ I  V / I  F r / l  CIA 

R u b b l e  ss + shale 

Dk. grey-green siltstone, qz-cal-py 
veins 

Dk. grey-grey black silty shale/ 
siltstone bed, qz-py veined 

Blocky core 

Dk. grey-green siltstone 

Black grey siltstone-silty shale, 
Qz-lim-py veins 

Silty shale 

BlocKy core 

Grey green siltstone qz-cal. veined 

Blocky 

Greenish black siltstone 

Blocky, in part broken 

Blocky core, in part broken 

8 0 

10 

2 0 

1 

LOO 

0 

5 

3 0 

0 

2 0 

0 

1 

BD 60' 

CNT 55' 
V. 20-35' 

CNT 60' 
V. 30-60' 

BD 45' 

0 
Fr. + BD 50 
Fr. 30' 

CNT 50' 
V. 35-25' o 
Fr. 50-20 

V. 10-40' 
CNT 40' 

BD 60' 

Fr. + 8D 50-0' 

V. 30' 

BD 60' 

Fr. 60-30' 

CNT + BD 50' 
V. 30-20' 

0 
Fr .  0-60 

0 
Fr. 0-60 
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P r o j e c t :  B r i c k  DDH # 8-2-85 L o c a t  i o n :  L3+93E 3+95N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Dep th  200.3M 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/M VIM Fr/M CIA 

I s o c l i n a l l y  f o l d e d  t h i n  ( l e s s  t h a n  o r  
e q u a l  t o  2  cm) sands tone  bed, f o l d  
a x i s  p a r a l l e l  core ,  f o l d  opens t o  top .  

Grey s u c r o s i c  sands tone  l i m  ? c a l c i t e  
ve ins .  

G r e e n i s h  b l a c k  s i l t s t o n e  bed, b o t h  
q z - c a l - l i m  and mass ive  w h i t e  qz  v e i n s  

Whi te  q z  v e i n ,  tr. p y  v e i n  i n f i l l s  
f a u l t ,  t h r u s t  m o t i o n  t h a t  o f f s e t s  
c a l c i t e - q z  v e i n s  by 3  crn. 

Cuspate f r a c t u r e s  p a r a l l e l  bedd ing,  
? f o l d  a x i s  o r i e n t e d  90' C/A 

Lim 9 n  fr., b l o c k y  

Broken c o r e  

Dk. g r e e n i s h  g rey  s i l t s t o n e ,  q z  
c a l c i t e  ve ined.  

Ye l l ow  q z - c a l  ve in ,  i r r e g u l a r  c o n t a c t s  

Broken, 5mm o f  gouge 

B l o c k y  i n  p a r t  b roken  

Sheared c o r e  + gouge 

Dk. g r e e n i s h  s i l t s t o n e  qz + 0-10% - 
c a l c i t e  ve ined ,  y e l l o w  l i m .  s t a i n e d  
5-10% d issem py. 

CNT U 70' 
CNT L 80' 

0 
F r .  0-30 

Fr .  + BD 60-40' 

CNT 55' 
V .  90-30' 

CNT 30' 

BD + Fr .  0-25' 

0 
Fr .  0-60 

0 
F r .  0-20 

F r .  60-45' 

0 
F r .  60-30 

CNT 65' 

CNT 60-0' 

0 
Fr .  0-60 
G 20' 

0  
F r .  60-40 

CNT 65' 

CNT 65' 
V. 10-35' 
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P r o j e c t :  B r i c k  DDH # 8-2-85 L o c a t i o n :  L3+93E 3+95N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  D e p t h  200.3M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/H V/H F r / H  CIA 

Whi te  qz. + 5% c a l c i t e ,  20% s i l t s t o n e  
(ang.)  f r a g .  

B l o c k y  t o  b r o k e n  c o r e  

Broken c o r e  

Grey sandstone,  q z  ve ined.  

Gougetshear 

Broken c o r e  

Gouge 

Broken 

Mass. py  s t r a t .  

Mass. py s t r a t .  

F r a c t u r e d  b roken  c o r e  

Mass ive  py l e n s e  

Grey'ss bed 

Mass. py  s t r a t .  

Grey ss. bed 

Mass ive  g rey -b lack  s i l i c e o u s  mudstone 
w i t h  15% l e s s  t h a n  o r  e q u a l  t o  2cm 
py b l e b s / n o d u l e s  

B l o c k y  b r o k e n  c o r e  w i t h  25% c l a y  
gouge, g r .  m i r r o r  p l a n e s  on some fr. 

Sheared i n  p a r t  G  

S h a t t e r e d  c o r e  i n  p a r t  G 

CNT 10-15' 

F r .  60-0' 

0 
F r .  60 

CNT 85' 
V. 20° 

CNT 35' 

Fr .  30-60' 

CNT 40' 

0 
Fr .  60-40 

CNT 75' 

CNT 75' 

F r .  10-70' 

CNT 60' 

CNT 30' 

CNT 55' 

CNT 77' 

CNT 85' 

0 
F r .  60-0 

CNT 70' 

F r .  60-40' 
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P r o j e c t :  B r i c k  DDH # 8-2-65 L o c a t i o n :  L3+93E 3+95N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Dep th  200.3M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/A V/A F r /A  CIA 

179.5 179.6 0.1 R a d i a t i n g  c a l c i t e  V . ' s  0.1 0 10.0 15 20 V.  0-90' 

179.6 180.4 0.8 B l a c k  c l a y  gouge, s o f t ,  mushy 0.2 0 0 0 CNT 90-70' 

180.4 180.6 0.2 Grey ss, c r i s s - c r o s s i n g  qz v e i n ,  0.2 0 15.0 30 60 V.40-50 
b r o k e n / b l o c k y  

B l a c k  s o f t ,  mushy c l a y  gouge 0.45 0 0 0 

Grey qz-ca lc .  v e i n e d  sandstone 0.25 0.2 15.0 8 2 0 

Crushed b r o k e n  c o r e  0.5 0 0 0 150 

Gouge, c l a y ,  s o f t  

Gouge, c l a y  s o f t  

Grey qz-ve ined SS 0.15 0.15 15.0 10 1 

Broken s h a t t e r e d  c o r e  gouge l e s s  t h a n  1.3 0 0 0 120 
o r  e q u a l  t o  1 cm on fr. 

Blac! s o f t  c l a y  gouge 

Broken s h a t t e r e d  c o r e  

Gouge, c l a y  s o f t  b l a c k  0.14 0 0 0 

B roken  c o r e  

F r a c t u r e d  b r o k e n  c o r e  0.4 0 0 0 5 0 

CNT L 30' 

CNTL 40' 
V. 20-40' 

Fr .  60-40' 

CNT 20' 

CNT 48' 

CNT 45' 

F r .  

CNT L 45' 

F r .  60-30' 

?CNT 45' 

0 
F r .  0-40 

F r .  + ED 55-70' 

ED 35O 

BD 55O 

0 
FR. 0-40 
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P r o j e c t :  B r i c k  DDH # 8-2-85 Location: L3+93E 3+95N 
0 

Angle -45 Bearing 021' T o t a l  Depth 200.3M 

FROR TO INTERVAL DESCRIPTION Rec. ROD VT/H V/H Fr/H CIA 

196.2 200.3 4.1 B l o c k y  c o r e  

196.4 196.9 0.5 B roken  c o r e  
196.8 196.9 0.1 S h a t t e r e d  c o r e  

199.30 199.39 0.09 Grey  QzV. s s  

199.5 200.1 0.6 5a; Grey  qz V. s s  0 -102 c a l c i t e  i n  V. - 

4.1 0.1 0.7 3 15 F r .  70-30' 

0.5 0 0 0 90 F r .  30-50' 
0.1 0 0 

0 
0 150  F r .  40-50 

0.09 0 30  25 10 CNT 60' 
V. 40-30' 

0.6 0.6 75.0 10  4 C N T  50' 
0 

V .  0-30 

200.3 E.O.H. 



SUMMARY LOG 

DDH B-3-85 

Lithology 

Overburden. 

Black shale with thin weakly carbonaceous 

shale, silty shale, siltstone and rare sand- 

stone interbeds. 

Structure 

Core breaks at 5-20 cm intervals parallel bedding planes (20-45 

degrees C/A) and along fractures (0-60 degrees C/A). Limonite, 

clay and locally siderite coat fractures. Quartz-calcite-+siderite - 
+pyrite veins occur within the brittle siltstone-sandstone beds. - 
Veining in shale is rare. 

Major Fault/Fracture Zones and Veins 

31.1 - 53.5 m Fault/Fracture zone 2.0 m lost core. 

31.1 - 32.3 m Gouge 1.0 m lost core. 

39.0 - 41.5 m 60% gouge 1.0 m lost core. 

45.3 - 45.6 m 30% gouge. 

58.5 - 60.8 m Fracture zone. 

66.7 - 73.5 m Fracture zone. 

79.0 - 81.8 m Fracture zone. 

NOTE: No veins greater than 0.05 m thick. 

Alteration 

Vuggy clay altered black $hale, yellow to red 

glassy transluscent ?tealgar-orpiment coat 

vugs. 



Mineralization 

1-10% disseminated pyrite thoughout all lithologies. Less than 1% 

of interval is 1-30 mm stratiform pyrite beds and lenses. All 

disseminated and bedded pyrite is of syngenetic origin. 
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P r o j e c t :  B r i c k  DDH # 8-3-05 L o c a t i o n :  L5+05E 3+95N 
0 

Ang le  -60 B e a r i n g  021' T o t a l  Dep th  100.6M 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/M V/M Fr/M CIA 

0  31.1 31.1 Overburden 0  

31.1 100.6 69.5 5a, Grey b l a c k  t o  b l a c k  mass ive  t o  - 64.9 12.25 0.2 1  10 
l a m i n a t e d  s h a l e ,  0-2% ca rb .  mat. 
l o c a l l y  2% b l a c k  (5-10%) ca rb .  s h a l e  
( l e s s  t h a n  o r  e q u a l  t o  O.lm), 10% dk. 
g r e e n i s h  g r e y - g r e e n i s h  b l a c k  5-40cm 
s i l t s t o n e  beds, 2% 1-100 m m  sandstone 
beds grey .  Rus ty  red-brown t o  b r i l l i a n t  
y e l l o w  l i m  c o a t s  f r a c t u r e s ,  s i l t s t o n e  + 
SS beds Qz-Cal + py ve ined.  Dissem. py 
i n  a l l  r o c k s  1-TO% l o c a l l y  l e s s  t h a n  o r  
e q u a l  t o  2cm py  s t r a t a b o u n d  beds + 
l e n s e s  ( l e s s  t h a n  1%). 

31.1 53.3 22.1 F a u l t  zone. Broken,  b l o c k y  c o r e  20.1 0.2 0.3 2  0 
25 F r .  0-70 

w i t h  gouge zones. 

31.1 32.3 1.2 B l a c k  c l a y  gouge 0.2 0  0  0  0  

32.3 34.1 1.8 Broken 1.8 0  0  0  40 F r .  20-40' 

33.90 34.0 0.1 B roken  s i l t s t o n e  Mn + l i m  on fr. 0.1 0  0  0  50 F r .  0-30' 

34.2 35.7 1.5 Broken fr. q z - t r  Ca l .  v e i n e d  g r e e n i s h  0.5 0  5.0 20 25 F r .  0-40 0 

s i l t s t o n e  l i~  on fr. CNT 60' 

35.1 35.13 0.03 C lay ,  b l a c k  gouge 0.03 0  0  0  CNT 35' 

35.7 39.0 3.3 Broken c o r e  l i m  on fr. 3.3 0  0  0  0 
40 F r . O - 5 0  

0 

39.0 39.8 0.8 G o u g e l b r e c c i a  20% s h a l e  f r a g s .  0.8 0  0  0  200 F r .  + G 10-20 

39.8 41.5 1.7 Crushed co re ,  40% gouge 

40.5 41.5 1 .O 

0.7 0  0  0  100 F r .  G 10-30' 
I 

, , 

0  ', 
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P r o j e c t :  B r i c k  DDH # 8-3-85 L o c a t i o n :  L5+05E 3+95N 
0 

Ang le  -60 B e a r i n g  021' T o t a l  Dep th  100.6M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/I VIM F r /M  C/A 

41.5 46.3 4.8 Broken i n  p a r t  b l o c k y  co re ,  l i m  on fr. 5.8 0 0 0 80  F r .  0-40 
0 

45.3 45.6 0.3 30% gouge, c l a y  b l a c k ,  b roken  shea red  0.3 0 0 0 70 Fr .  0-30 
0 

core .  

46.6 51.0 4.4 Broken c o r e  i r r e d e s c e n t  t a r n i s h  on fr .  4.3 0 0.2 1 60 Fr .  0-30 
0 

( ?  a l t .  p y / s u l p h i d e )  + l i m ,  Gr. 

m i r r o r  on some fr. 

48.2 48.5 0.3 Crushed c o r e  0.3 0 0 0 250 F r .  10' 

50.2 50.5 0.3 Crushed c o r e  0.3 0 

50.5 50.7 0.2 Broken Qz 0-5% Cal .  V. sha le ,  5% open 0.2 0 3.0 50 30 V. 45% 

vugs, w i t h  i r r e d e s c e n t  t a r n i s h  ( a l s o  CNT 40' 
on f r . )  

0 
50.7 50.95 0.25 Leached vuggy b l a c k  c l a y  a l t .  gouged 0.25 0 10.0 50 15 F r .  + V. 0-60 

Qz + 0-2% Cal .  + brown r u s t y  l i m .  ( ?  p y )  
v e i n e d  sha le .  Ye l l ow  t o  r u s t y  r e d  g l a s s y  
t r a n s l u s c e n t  c o a t i n g  ( ?  Rea lga r  + 
O r p i l e n t )  on vugs m i n o r  i r r e d e s c e n t  
t a r n i s h  on fr. 

51.0 53.3 2.3 B l o c k y  i n  p a r t  b r o k e n  2.3 0.2 0 0 15 F r .  60-30' 

51.7 52.1 0.4 Broken c o r e  l i m .  + Gr-C on fr. 0.4 0 0 0 40 Fr .  20-40' 

52.4 53.3 0.9 Broken c o r e  l i m .  on fr. 0.9 0 0 0 45 F r .  10-35' 

53.3 55.8 2.5 Lim. on fr. 2.5 0.7 0 0 5 F r .  0-10 
0 

53.4 66.7 13.3 F r a c t u r e d  i n  p a r t ,  b l o c k y  c o r e  l i m .  on 13.3 4.3 0.5 1 9 F r .  30-60' 
fr., gr .  m i r r o r  p l a n e s  on fr. 

55.7 56.5 0.8 Broken b l o c k y  c o r e  l i m .  on fr. 0.8 0 0 0 30 Fr .  45-10' 

56.5 57.3 0.8 Dk. g rey -g reen  s i l t s t o n e .  Qz-Cal-  0.8 ' 0  12.0 30 15 CNT65O 
0 

( l i m .  s t a i n e d )  v e i n s  F r .  + V. 10-80 

56.94 56.97 0.03 Qz-Cal v e i n  wh i t e -g rey  0.03 0 100 1 0 CNT 70' 
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P r o j e c t :  B r i c k  DDH # 8-3-85 L o c a t i o n :  L5+05E 3+95N 
0 0 

Ang le  -60 B e a r i n g  021 T o t a l  D e p t h  100.6M 

FROM TO INTERVAL DESCRIPTION Rec. RQD YT/M VIM F r /M  C I A  

57.4 58.0 0.6 Broken co re ,  g r .  on fr. 0.6 0 0 0 50 F r .  10-30 0 

58.5 60.8 2.3 B l o c k y  i n  p a r t  b roken  c o r e ,  l i m .  on fr. 2.3 0 0 0 20 F r .  10-30' 

61.0 61.5 0.5 B roken -b locky  c o r e  0.5 0 0 0 25 F r .  20-45' 

62.8 63.3 0.5 B roken -b locky  c o r e  0.5 0 0 0 40 F r .  20-30' 

63.6 64.4 0.8 B l o c k y  c o r e  0.8 0.1 0 0 0 
15 F r . 3 0 - 6 0  

66.7 73.5 6.8 F r a c t u r e d ,  i n  p a r t  b l o c k y  b roken  6.4 0.5 0.6 1 12 F r .  60-20' 

67.7 69.0 1.3 Qz + C a l c i t e  v e i n s  1.3 0.1 1.0 20 15 V.40-20' 

69.4 70.1 0.7 B roken  shea red  c o r e  15% gouge 0.7 0 0 0 150 F r .20 -30 '  

70.05 70.1 0.05 C lay  gouge 0.05 0 CNT 30' 

71.3 71.4 0.1 C l a y  gouge 0.1 0 CNT 40' 

74.0 76.7 2.7 I n  p a r t  b l o c k y  2.7 0.5 0 0 10 F r .  40' 

76.1 76.2 0.1 Sheared co re ,  30% gouge 0.1 0 0 0 100 Fr .  40' 

76.7 77.3 0.6 B l o c k y  i n  p a r t  b roken  c o r e  0.6 0 2.0 10 90 Fr .40-50 '  

0 76.9 77.0 0.1 Broken, qz-py ve ined ,  dk. g r e e n i s h  0.1 0 15.0 20 50 V. 0-30 
g rey  s i l t s t o n e .  

77.8 78.3 0.5 Sheared c o r e  i n  p a r t  gouge, s o f t  c o r e  0.5 0 0 0 130 Fr .  40-50' 

78.5 78.7 0 0.2 Green i sh  g r e y  s i l t s t o n e  t o  s i l t y  sha le .  0.2 0 10.0 15 20 V + F r .  30-40 
Qz-Cal + 0-15% brown ragged  s i d .  as V.  I 

, ,  CNT 65' 

79.0 81.8 2.8 B l o c k y  c o r e  2.8 '0.3 0.1 1 20 F r .  60-20' 

79.47 79.5 0.03 Sheared c o r e  0.03 0 0 0 100 F r .  45' 
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Pro jec t :  B r i c k  DDH # 0-3-85 Location: L5+05E 3+95N 
0 

Angle -60 Bearing 021' T o t a l  Depth 100.6M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/I VIM Fr/M CIA 

80.46 80.48 0.02 Gouge 0.02 0 0 0 CNT 58' 

82.2 82.55 0.35 Qz - ? s i d e r i t e  v e i n s  w i t h  u h i t e  g reasy  0.35 0 15.0 28 20 V. 20-40' 
c l a y  i n f i l l e d  f r a c t u r e s ,  b l a c k  s h a l e  
h o s t ,  s i d  x-ll c o a t i n g  F r .  

85.0 87.0 2.0 B l o c k y  c o r e  2.0 0.1 0 0 o 11  F r . O - 5 0  

86.9 87.0 0.1 B roken  co re ,  r u b b l e  0.1 0 0 0 100 

87.9 90.3 2.4 B l o c k y  c o r e  2.4 0.1 1.0 3 15 F r . 9 0 - 2 0 '  

89.3 89.8 0.5 Green i sh ,  q z .  v e i n e d  s i l t s t o n e  0.5 0.1 4. 20 10 CNT 90' 
0 

F r .  V. 0-30 

92.0 97.2 5.2 5.2 2.0 0.4 3 4 Fr .  0-30 o 

92.6 92.63 0.01 Qz v e i n  p a r a l l e l  c o r e  0.01 0 100 1 0 CNT 50' 

95.9 96.3 0.4 B l o c k y  c o r e  0.4 0 0 0 20 F r .  0-25' 

97.2 100.6 3.4 I n  p a r t  b l o c k y  3.4 0.6 0 0 10  F r .  45-20' 

98.1 98.5 0.4 Broken c o r e  0.4 0' 0 0 40 F r .  40' 

98.7 98.78 0.08 Grey SS bed 0.08 0 0 0 10 C N T  0-10' 

100.6 EOH 



SUMMARY LOG 

DDH B - 4 - 8 5  

Lithology 

Structure 

Overburden and cored porphyry boulders. 

Porphry dyke/sill. 

Carbonaceous shale with trace mudstone beds. 

Porphyry sill/dyke. 

Carbonaceous shale with trace mudstone beds. 

Porphyry sill/dyke. 

Carbonaceous shale with trace mudstone beds. 

Porphyry sill/dyke. 

Carbonaceous shale. 

Porphyry sill/dyke. 

Carbonaceous shale with trace mudstone beds. 

Porphyry dyke/sill. 

Carbonaceous shale with mudstone beds. 

Black strongly carbonaceous-graphitic shale. 

Black-grey carbonaceous-siliceous shale. 

Shales break 'along bedding and fractures (0-70° C / A )  at 5-15 cm 

intervals. ~imonite, calcite and graphite common along fractures, 

(locally siderite and rarely orpiment present). Quartz veins 2 5  

mm thick occur at 1-5 veins/m. Veins are generally quartz (+0-15% - 
pyrite - +0-10% calcite, +0-5% siderite) and limonite. Maximum vein - 
width is 3.1 m. 

Maior Fault/Fracture Zones and Vein 

6.7 - 20.5 m Fault/fracture zone. 

28.3 - 37.5 m Fracture zone. 



38.1 - 44.2 m Fracture zone. 

54.1 - 73.2 in Fracture zone. 

81.2 - 89.3 m Fracture zone. 

Fracture zone. 

Fracture zone. 

Fracture/fault zone, loss of 0.5 m core. 

Fracture/fault zone, loss of 45.7 m core. 

Fault zone, gouge. 

Quartz-pyrite-calcite-siderite vein. 

Main fault zone, loss of 19.7 m core. 

50% gouge, loss of 1.6 m core. 

85% quartz-pyrite vein, loss of 4.2 m core. 

25% quartz vein, 5% gouge, loss of 1.8 m core. 

50% gouge, loss of 1.3 m core. 

20% gouge, loss of 1.3 m core. 

25% quartz vein, loss of 1.0 n core. 

80% gouge, loss of 2.8 m core. 

Alteration 

6.7 - 20.5 m Intensely clay altered-sericitized limonite 

stained porphyry, decreasing in strength with 

depth. 

20.5 - 27.1 m ,  Weakly clay altered porphyry. 

27.1 - 38.1 m 70-90% grey-green, bleached in part clay 

altered shale, 10-30% black carbonaceous shale 

38.1 - 44.2 m 50% grey-green bleached shale, 50% black 

carbonaceous shale. 

47.4 - 48.5 m 60% grey-green bleached and 40% black 

carbonaceous shale. 

54.1 - 56.4 m Weakly to moderately clay-sericite altered 

porphyry. 

56.4 - 60.65 m 70% black carbonaceous in part silicified 
I 

shale with 30% grey-green bleached patches, to 

bands parallel bedding and fractures. 



80% black shale with 20% grey-green bleached 

patches. 

Weak clay-sericite altered porphyry. 

95% black shale with 5% bleaching along 

fractures. 

Weakly clay-sericite altered porphyry with 

local unaltered sections. 

60% greenish-grey bleached, 40% black 

carbonaceous shale. 

Weakly clay-sericite altered porphyry with 

local unaltered sections. 

10% white to greenish-grey bleaching along 

fractures and Qz-cal V.locally weak silicifi- 

cation. 

100% grey green bleaching. 

Grey-green bleached-silicified shale adjacent 

3 cm quartz-pyrite vein. 

Bone white bleached-silicified shale. 

Mineralization 

1-108 disseminated pyrite throughout all rock types with 1 ,  1-80 

mm stratiform, 40-100% pyrite beds in shale. 

6.7 - 20.5 m Trace - 1% orpiment and locally realgar 

coating fractures in porphry, white fibrous 

acicular ? zeolite mineral also present on 

some fractures. 

147.9 - 154.5 m Trace ? orpinent on fractures within shale. 



LO66116 FORM 

Page 1  o f  13 

Project: B r i c k  DDH # 8-4-85 Location: L5+54E 2+45N 
0 

Angle -45 Bearing 021' Tota l  Depth 229.2M 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/ I  V / I  Fr/M CIA 

Overburden 

? Cored p o r p h y r y ,  b o u l d e r  o r  r u b b l y  
o u t c r o p ,  p a l e  y e l l o u  c l a y  a l t e r e d ,  
b roken  

7a; a l t e r e d  p o r p h y r y ,  r u s t y  brown, - 
b r i l l i a n t  y e l l o w  ( lemon)  g rey -  
g r e e n i s h  c o l o u r e d ,  lemon y e l l o w  r e a l g a r  
+ brown l i m  s t a i n  on fr. and i n  co re ,  
i n t e n s e  c l a y  a l t .  e s s e n t i a l l y  c l a y  + 
qz from 9.8 - 14.5, a l t .  decreases i n  
i n t e n s i t y  f r o m  14.5 - 20.5 

Rusty-broun, l i m  s t a i n e d  p o r p h y r y  
b r o k e n  core ,  f i n e  a c c i c u l a r  s t r a u  
c o l o u r e d  t o  w h i t e  t r a n s p a r e n t  c r y s t a l s  
c o a t  f r a c t u r e s ,  l o c a l l y ?  lemon y e l l o u  
e a r t h y  o r p i m e n t  on fr. ( t r a n s p a r e n t  
x-11s m i g h t  be z e o l i t e ,  grow o u t  o f  - 
r o c k  as a l t . )  

Crushed b r o k e n  c o r e ,  g r e y  g reen  
p o r p h y r y  w i t h  t r . -1% lemon y e l l o w  + 

p a l e  y e l l o w  orp .  ? s t a i n  + c o a t  on 
fr. l o c a l l y  t r . -1% b r i l l i a n t  r e d  
r e a l g a r  x-11s ( l e s s  t h a n  o r  e q u a l  t o  
l m m )  + l e s s  t h a n  o r  e q u a l  t o  5mm 
euhed t r a n s p .  qz x-11s on fr. 

Orangy -ye l l ow-g reen i sh  mod. a l t .  
p o r p h y r y ,  b roken  tr. o r p  on fr. 
z e o l i t e  x-11s abundant.  

Ye l l ow-g reen  i n t e n s e l y  c l a y  a l t .  

p o r p h y r y ,  r u s t y  y e l l o w  t o  r u s t  brown 
l i m  ? o rp .  + z e o l i t e  on fr. b r o k e n  
core .  

F r . ' s  c o a t e d  w i t h  go lden  y e l l .  orp.  
c r u s t s  + mn ? ( b l a c k - p u r p  s t a i n )  

13.8 1.2 0  0  
0 

40 F r .  0-60 

2.1 0  
0 

Fr .  0-60 

1.7 0 0  
0 

0  100 F r .  0-60 

0.7 0.1 0  0  35 F r .  0-90' 

2.3 0  0  0  
0 

50 F r . l O - 5 0  
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Project: B r i c k  M ) H  # 8-4-85 Location: L5+54E 2+45N 
0 0 

Angle -45 Bearing 021  Tota lDep th  229.2M 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/M V I M  Fr/M CIA 

I n t e n s e  c l a y  a l t .  g r e e n i s h - y e l l .  
c l a y ,  i n  p a r t  gouge 

Mod. g r a d i n g  t o  weak ly  c l a y  a l t .  
p o r p h y r y  l i m  c o a t s  fr. tr. o r p  on 
same tr., l o c a l l y  f i b r o u s  a c i c .  
x-11s ( z e o l i t e ? )  on fr. t r . -2% 
dissem. py, c a l c i t e  i n  v e i n s ,  
b i o t i t e  v i s i b l e  ( u e a k l y  a l t e r e d )  
be low 1 8 . 0 ~ .  

1-7mm wide f r . ' s  i n f i l l e d  w i t h  
r a d i a t i n g  s o f t  w h i t e  t r a n s p .  a c i c .  
x-11s. ? z e o l i t e .  

Weakly a l t e r e d  t o  f r e s h  grey-green 
t o  g r e y  ( u n a l t . )  p o r p h y r y  1-2% py, 
5-10% B i o t i t e ,  10-20% q u a r t z ,  70-85% 
F e l d s p a r ,  med-f i n e  g r a i n e d  massive,  
l i m  on fr., Qz-Cal. v e i n s ,  l i m  on 
marg ins  o f  fr. 

CNT w i t h  sha le ,  sha rp  p a r a l l e l  b e d d i n g  

4b; B leached  grey-green mod-s t rong l y  - 
s i l i c i f i e d  ? s h a l e  u i t h  10-30% 
1-70cm (avg. l e s s  t h a n  o r  e q u a l  t o  
3cm) b l a c k  ? carb .  unb leached  bands, 
h a r d  rock ,  unb leached  b l a c k  bands + 
s p o t s  have i n  p a r t  h i g h e r  (3-10%) py 
c o n t e n t  t h a n  b leached  r o c k s  (1-5%). 
b l e a c h i n g  i s  p a r a l l e l  t o  l o c a l l y  
x - c u t t i n g  bedd ing ,  ? l i m  on fr., b l e a c h e d  
s h a l e  i s  weak ly  c l a y  a l t e r e d .  

Broken c o r e ,  20% r u s t y  l i m ,  s t a i n  on 1.2 
r o c k  + fr. 

I n  p a r t  b l o c k y ,  Q z - C a l - l i m  v e i n i n g  9.2 
( t r - 2 0 %  c a l . )  

B l o c k y  1.1 

0 
F r .  0-60 

F r .  20-60' 

10-40' 

F r .  0-45' 
V .  40-70' 

CNT 60' 

0 
F r .  0-50 

F r .  20-50' 

F r .  20-30' 

F r .  30-60' 
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Pro jec t :  B r i c k  DDH # 8-4-05 Location: L5+54E 2+45N 
0 

Angle -45 Bearing 021' T o t a l  Depth 229.2M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M VIM Fr/M CIA 

Broken c o r e  

B r e c c i a ,  20% qz -ve in  m a t e r i a l  
cemen t i ng  80% b l a c k  + b l .  
s i l i c i f i e d  s h a l e  

B l o c k y  c o r e ,  r u s t y  brown l i m  on fr. 

Broken 

B l o c k y  1.3 0.1 

Sed. ? Cong l  o r  t e c t o n i c  B r e c c i a  0.1 0.1 
5  @ 3-5cm round, s o f t  c l a y  a l t .  
c l a s t s  i n  a  s i l i c i f i e d  m a t r i x .  

I n  p a r t  B l o c k y ,  50% b l a c k ,  50% 6.1 0.6 
g reen i sh -g rey  b l  bands, a l l  s i l i c i f i e d ,  
b r i g h t  y e l l o w  l i m  on fr. 

B l o c k y  2.4 0.1 

Rubble,  b r i g h t  y e l l o w  l i m  + r u s t  on fr. 0.95 0  

Ye l l ow  g reen  b l e a c h e d  c l a y  a l t e r e d ,  0.05 0  
s i l i c i f i e d  sha le .  

G reen i sh  t o  w h i t e  t r a n s l u c e n t  f l u o r i t e  0.4 0.2 
( ? )  as l e s s  t h a n  o r  e q u a l  t o  3 m m  
c o a t i n g s  on fr. (some f r . )  s o f t ,  
b r i t t l e  g r a n u l a r / s u g a r y  c o a t i n g ,  H-?2-3 
( s c r a t c h  w i t h  f i n g e r  n a i l )  

90% b l a c k  s h a l e  s i l i c i f i e d  1.1 0.4 

B l o c k y  i n  p a r t  b roken  co re ,  y e l l .  l i m  2.1 0.1 
+ t r . -5% c a l .  on fr. 

CNT 60' 

F r .  40-60' 

F r .  10-50' 

BD 50' 

F r .  40-60' 

0 
BD+Cl.+V. 0-70 

0 
Fr .  0-60 

0 
Fr .  20-60 

Fr .  20-50' 

Fr .  20-60' 

0 
F r .  40-55 

0 
F r .  40-50 

F r  .+ED 40-55' 
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Project:  Brick DDH # 8-4-85 Location: L5+54E 2+45N 
0 0 

Angle -45 Bearing 021 T o t a l  Depth 229.2M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M VIM Fr/M C/A 

CNT with porphyry, contact broken, 
parallel bedding 

7b; Porphyry white to grey weak - - 
sericitizationfgreenish clay alt. 
around fr. margins + for 15cm at 
contacts, essentially unalt. 10% blot, 
15% Qz, 75% felds, tr-2% dissem. py, 
lim on fr., Qz veins. 

7b; Rusty brown mod. alt. - 

CNT with shale parallel bedding 

4a, 4b; 60% bleached shale, 40% 1-20cm 
(avg. 5cm) black bands, in part clay 
alt. and mod. silicified, bleaching 
both along bd. + high angle fr. that 
x-cut it, also along qz + qz-cal-lim 
veins. 

CNT with porphyry, parallel bedding 

7b; porphyry white-grey colour, - 
unaltered, 10% biotite, 15% Qz, 
75% felds., weakly sericitizedl 
clay adjacent fact. zones less than 
or equal to 15cm (tr. cal) + Qz and 
Qz-pyrite-lim - + Cal. veins (milky qz), 
tr. Cal + lim, coat fract. 

Weak clay alt 

Mod. clay alt. around Qz-Cal? carbon 
infilled fract. 

Mod. clay alt. 

CNT ? 50' 

V.  10-30' 
Fr. 10-70' 

Fr. 

CNT 65' 

40' 

Fr. 20-60' 
V .  20-90' 

CNT+BD 47' 

Fr. 10-30' 
V.  10-45' 

0 
Fr. 30-60 

v. 45O 

v.  45O 

Fr. 45' 
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Pro jec t :  B r i c k  DDH # 8-4-65 Location: L5+54E 2+45N 
0 

Angle -45 Bear ing  021' T o t a l  Depth 229.2M 

FROM TO INTERVAL DESCRIPTION Rec. ROD V T / I  VIM F r / l  CIA 

54.1 56.4 2.3 !a; A l t .  p o r p h y r y ,  B i o t .  a l t .  be low 2.3 0.4 5.0 15 10 F r .  30-70' 
54.4, mod t o  l o c a l l y  s t r o n g  c l a y -  V. 70-40' 
s e r i c i t e  a l t .  t o  g r e y i s h - g r e e n  
po rphy ry ,  qz v e i n s  grey c o l o u r ,  
l o c a l l y  w h i t e  m i l k y  a l s o  7 0 4 0 %  
led .  g r a i n e d  sub. py ,  ( l i m  + Qz  
= 30-20%) as 4cm V. 

54.39 54.4 0.01 80% sub. py. x-11s - v e i n l f r .  c o a t i n g  0.01 0  100 1  0  CNT 35' 

0 
54.6 56.4 1.8 B l o c k y  co re ,  l i m  on fr. 1.8 0  6.0 15 18 F r .  30-70 

55.58 55.59 0.01 90% sub. py x-11s + Qz - l im ,  v e i n / f r .  0.01 0  100 1 0  C N T  40' 
c o a t i n g  

56.4 CNT w i t h  s h a l e  b r o k e n  ? p a r a l l e l  bedd ing  CNT ? 38' 

0 
56.4 73.2 16.8 4a/4b; 70% b l a c k  weak ly  carbonaceous 16.8 4.3 0.5 2  12 Fr .  30-60 

s i l i c .  s h a l e  w i t h  30% 1-50cm g r e y i s h -  
g reen  t o  g rey  weak ly  s i l i c i f i e d  s h a l e  
bands, b l e a c h i n g  i r r e g ,  gen x - c u t t i n g  
bedd ing  a l o n g  fr. and as pa tches ,  a l s o  
l o c a l l y  as marg ins  on Qz and Qz-Cal  v e i n s ,  
l i m  + tr. -5% c a l c i t e  on f r .  - 

56.4 73.2 16.8 M a i n l y  b l o c k y  

56.4 57.7 
0 

1.3 Broken, 50% b l e a c h e d  s h a l e  1.3 0  0.7 3  40 F r .  0-45 

58.0 58.4 0.4 90% b leached  0.4 0.1 0.7 2  12 F r .  40-50 
0 

59.0 59.5 0.5 95% b leached  0.5 0.3 0.2 1  7  F r .  + BD 45' 

0 
59.5 61.4 1.9 B l o c k y  i n  p a r t  b roken  c o r e  1.9 0.2 0.5 2  20 F r .  30-60 

60.4 60.65 0.25 100% b leached  
0 

0.25 0  0.4 2  20 F r .  30-40 

60.65 61.4 0.75 Broken c o r e  0.75 0  0  0  40 F r .  30-50 
0 

9 
0 

60.65 73.2 12.55 80% b l a c k  s h a l e ,  20% 1-lOcm (avg. 12.55 3.4 0.4 1  F r .  20-70 
2cm) b leached  bands ( g r e y i s h - g r e e n ) ,  
( q z - c a l  t o  q z  v e i n )  b l e a c h e d  bands 
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Pro jec t :  B r i c k  DOH # 8-4-85 Location: L5+54E 2+45N 
0 

Angle -45 Bearing 021' T o t a l  Depth 229.2M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/R V/H Fr /H CIA 

Blocky ,  i n  p a r t  b r o k e n  1.3 0.2 0.5 2  2  0  

B locky ,  i n  p a r t  b roken  co re ,  30% 0.7 0  0.4 4  40 
b l e a c h e d  s h a l e  

Broken 

Qz v e i n  w i t h  10% py x-11s 

Broken c o r e  0.5 0  0.3 2  3  0  

90% 81. s h a l e  0. 0  0.3 2  2  0  

F o l d  c l o s u r e ,  A x i a l  p l a n e  90' C/A 

B locky ,  b roken  c o r e  1.7 0.1 0.7 2  25 

90% b l .  s h a l e  

100% b l .  s h a l e  

B locky ,  b r o k e n  c o r e  2.5 0.2 0.3 2 35 

80% b l .  s h a l e  

01. s h a l e  0.2 0  0  0  15 

CNT w i t h  p o r p h y r y  p a r a l l e l  bedd ing  

7a; weak ly  a l t .  p o r p h y r y ,  b i o t .  v i s i b l e  0.8 0.6 0  - 0  5  
b u t  a l t . ,  g r e e n i s h  c l a y l s e r i c i t e  a l t .  
of f e l d s . ,  5% 0.5-10cm ang., b l a c k  and - 
grey s h a l e  c l a s t s  i n  c e n t e r ,  l i m  on fr. 
and s t a i n s  u n i t  

CNT w i t h  b l a c k  s h a l e  

4a; 95% b l a c k  weak ly  ca rb .  s h a l e  w i t h  0.9 0.1 0.2 1 - 2  0  
5% l e s s  t h a n  o r  e q u a l  t o  3cm i r r e g  b l .  
bands a l o n g  fr. marg ins  + Qz V .  l i m  on 
f r. 

CNT w i t h  p o r p h y r y  sha rp  a g a i n s t  b l a c k  
s h a l e  

0 
F r .  10-50 

Fr .  70-40' o  
V .  70-0 

0 
F r .  0-60 

CNT 25" 

0 
F r .  0-30 

BD 0-10' 

0 
F r .  0-45 

0 
F r .  0-90 

F r .  40' 

CNT + 80 40' 

0 
F r .  0-40 

C N T  45' 

0 
F r .  0-40 

CNT 60-45' 
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Pro jec t :  B r i c k  DOH # 8-4-85 Location: L5+54E 2+45N 
0 

Angle -45 Bearing 021' T o t a l  Depth 229.2H 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/M VIM Fr/M CIA 

7a/7b; weak ly  t o  mod. a l t e r e d  p o r p h y r y ,  9.9 6.0 0.3 
b i o t  + v i s i b l e  b u t  c o m p l e t e l y  a l t .  t o  
white-? m i c a / s e r i c i t e ,  f e l d s  t o  g r e e n i s h  
c l a y / s e r i c i t e ,  g rey -g reen  c o l o u r ,  t r . -3% 
py as d issem and l o c a l l y  as l e s s  t h a n  o r  
e q u a l  t o  l m m  V. Qz + tr. Cal .  v e i n s ,  l i m  - 
on fr. 

Qz + 20% py v e i n  

7a; mod t o  s t r .  a l t . ,  8 i o t . n o t  v i s i b l e ,  - 
c o r e  s o f t ,  ( s c r a t c h e d  w i t h  n a i l ) ,  
30% r u s t y  y e l l o w  l i m .  s t a i n  

Broken a l t .  l i m  s t a i n e d  

CNT w i t h  s h a l e  

4b,4a; 60% b l e a c h e d  g r e e n i s h - g r e y  s h a l e  
w i t h  40% 5-40cm b l a c k  s h a l e  bands, 81. 
CNT. g e n e r a l l y  x - c u t s  bedd ing ,  l i m .  on 
fr., qz + tr. c a l .  V.  

90% b l a c k  s h a l e  

80% b l a c k  s h a l e  

CNT w i t h  p o r p h y r y  ( b l a c k  s h a l e )  

7a/7b; weak ly  a l t e r e d  p o r p h y r y ,  b i o t  
v i s i b l e  b u t  a l t . ,  f e l d s  i n  p a r t  
r e p l a c e d  by g r e e n i s h - g r e y  c l a y  - + 
s e r i c i t e ,  t r . - 2% py, g r e y - w h i t e  t o  
g reen i sh -g rey  c o l o r a t i o n ,  c a l  + l i m  

(b rown w i t h  m ino r  b r i g h t  o range )  on 
fr., l o c a l l y  Qz-Py v e i n s  

70% 1-7cm b l a c k  s h a l e  c l a s t s  

B l o c k y  co re ,  c a l  + l i m  on fr. 

B l o c k y  co re ,  l i m  + c a l  on fr. 

2  6 
0 

F r .  10-30 
V. 30-45' 

CNT 40' 

2  6  F r .  10-60' 

0  
0 

70 F r .  35-50 

CNT 50' 

2  15 F r .  30-90' 

CNT 35' 

3  7  

0  7  

3  
0 

13 F r .  45-30 

1  
0 

15 F r .  20-50 
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Pro jec t :  B r i c k  DDH # 8-4-85 Location: L5+54E 2+45N 
0 

Angle -45 Bear ing  021' T o t a l  Depth 229.2M 

FROW TO INTERVAL DESCRIPTION Rec. ROD VT/W V/W Fr/W C/A 

92.91 92.92 0.01 P y r i t e  + Qz v e i n ,  90% py  0.01 0  100 1  0  CNT 50' 

105.7 106.9 1.2 5% l i m  s t a i n e d  p o r p h y r y  on marg ins  1.2 1.0 0.8 2  7 F r .  20-40' 

o f  fr. 

CNT w i t h  sha le ,  x - c u t s  bedd ings  s t r .  
@ 90' 

CNT 20-30' 

0 
114.2 147.0 32.8 4a; b l a c k  weak ly  t o  s t r o n g l y  carbon-  31.4 6.0 - 10 F r .  0-50 

aceous (3-10%C) s h a l e  w i t h  20% g r a d i n g  
t o  2% da rk  g rey  mudstone beds 1-25 cm 
(gen l e s s  t h a n  o r  e q u a l  3cm), Py d i s s .  
t h r o u g h o u t  2-10% w i t h  3-30% py i n  mud- 
s tone  and l o c a l l y  ( l e s s  t h a n  o r  e q u a l  
t o  1%) 1-70mm mass ive  s t r a t .  30-100% py 
+ l i m  beds, f i n e l y  l a y e r e d  t o  l a m i n a t e d  
a l t e r n a t i n g  bands, q z - c a l  m i c r o  v e i n s  
common a l s o  l o c a l l y  qz-py ve ins ,  l i m  + 
c a l  on fr., l o c a l l y  w i t h  b leached  marg ins  
( b l .  marg ins  l e s s  t h a n  o r  e q u a l  t o  3cm, 
x -cu t  bedd ing ) ,  # o f  fr. w i t h  g r a p h i t e  
m i r r o r  p l a n e s  i n c r e a s e  w i t h  dep th  

114.2 118.9 0 
4.7 B locky  co re ,  i n  p a r t  b roken,  10% b l .  4.7 0.35 0.8 4  15 F r .  0-30 

0 
a l o n g  0-20 fr., l i m  + c a l  on fr. 
Qz -ca l .  V., weak-mod s i l i c i f i c a t i o n  

114.9 115.9 0 
1.0 35% b l .  s i l i c .  sha le ,  g rey -g reen  a l o n g  1.2 0  0.2 2  18 F r .  0-30 

h i g h  a n g l e  fr. 

0.02 0  0  0  0  
0 115.6 115.62 0.02 Vuggy mass ive  py. s t r a t .  BD+CNT 55 

116.23 116.24 0.01 l im -py  s t r a t . ,  i n  p a r t  ? r e p l a c e d  by 0.01 0  0  0 0  BD+CNT 

qz + g r e y i s h - b l u e  min ( ~ 3 - 4 )  ? 
b a r i t e  

121.8 122.9 1.1 B r o k e n / b l o c k y  c o r e  
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Pro jec t :  B r i c k  DDH # 6-4-85 Location: L5+54E 2+45N 
0 

Angle -45 Bear ing  021' T o t a l  Depth 229.2M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M V/R Fr/M CIA 

122.7 122.75 0.05 70% s t r a t .  py + Qz. 

122.9 132.5 9.6 I n  p a r t  b l o c k y  co re ,  5% i r r e g .  b l .  9.6 3.9 0.2 2  9  V. 0-40 
0 

a l o n g  fr. w i t h  c a l .  c o a t  on Cal.  V. 

123.2 123.28 0.08 B l e a c h i n g  abou t  c a l - p y  i n f i l l e d  fr., 
x -cu ts  bed 

123.9 126.5 2.6 B l o c k y  c o r e  l e s s  t h a n  o r  e q u a l  t o  2mn 2.6 0.1 0.6 5  14 F r .  10-45' 
w h i t e  c a l c i t e  on fr. 

127.5 127.95 0.45 Grey-green b l e a c h e d  r o c k ,  b l .  cn t s .  0.45 0.4 0  0  3  
a b r u p t  + x -cu t  bedd ing ,  5-10% dissem. 

py, a  few l e s s  t h a n  o r  e q u a l  t o  2% 
remnant b l a c k  s h a l e  bands n o t  t o t a l l y  
rep laced .  

128.72 128.75 0.03 ameboid b l o b s  (60%) py  l e s s  t h a n  o r  
e q u a l  t o  3cm w i t h i n  mudstone bed ? 
g rey  qz ( ? ?  + b a r i t e )  - 

129.4 131.5 2.1 F r a c t u r e d  t o  b l o c k y  c a l  + l i m  on fr .  2.1 0.6 0.3 2  12 F r .  + B D 3 0 - 4 0 '  

132.0 132.3 0.3 S i l i c i f i e d ,  b l eached  b r e c c i a ,  80% 0.3 0.2 12.0 20 5  CNT 40' 
p y r i t i z e d  b l .  s i l i c .  sha le ,  ( r o u n d  
c l a s t s  i n  a  py-qz m a t r i x  ( i n  p a r t  
due t o  a  3cm l lbu l l l l  q t z -py  v e i n  

0 
@ 0-10 c /a ) .  Q z - c a l  m i c r o  v e i n s  
x - cu t  e n t i r e  b r e c c i a  + v e i n  

0 
132.6 147.0 14.4 F r a c t u r e l f a u l t  zone, b l o c k y  t o  b roken  13.9 0.6 4.0 10 40 F r .  0-75 

co re ,  Gr and l o c a l l y  G r  m i r r o r  p l a n e  V.  30-60' 
on f r a c t u r e s  + c a l c i t e ,  Q z - c a l  m i c r o  - 
v e i n s  t h roughou t .  S i d  i n  v e i n s  and 
a l o n g  fr. be low 141n 

0.3 
0 136.4 136.7 Broken, 20% b leached  0.3 0  0.9 5 100 F r .  20-45 



1066116 FORM 

Page 10 o f  13 

Project:  B r i c k  DDH # B-4-85 Location: L5+54E 2+45N 
0 

Angle -45 Bearing 021' T o t a l  Depth 229.2M 

FROH TO INTERVAL DESCRIPTION Rec. RPD VT/H V/H Fr/H CIA 

137.2 137.7 0.5 Broken c o r e  0.5 0 5.0 50 75 F r . 2 0 - 3 5  0 

0 137.3 137.6 0.3 Bone w h i t e  i n t e n s e l y  s i l i c i f i e d  + - 0.3 0 7.0 50 70 F r . 2 0 - 4 5  
Qz m i c r o - v e i n e d  s h a l e  

137.9 139.1 1.2 Qz-Cal-Py m i c r o - v e i n e d  

139.1 140.7 1.6 F a u l t ,  Gouge + shea red  c o r e  

1.2 0.3 5.0 200 15 V.0-60' 

0 
1.6 0 0.6 5 180 F r .  40-60 

139.1 139.75 0.65 B lack  ca rbon  c l a y  gouge 0.65 0 0.6 5 No CNTS 

139.75 140.2 0 
0.45 Sheared c o r e  + r u b b l e  0.55 0 0.6 5 200 F r . 4 0 - 6 0  

140.2 140.4 0.2 B l a c k  ca rbon  c l a y  gouge 0.2 0 0.6 5 No CNTS 

140.4 140.7 0.3 Sheared c o r e  0.3 0 0.6 5 150 F r .  30-60 0 

140.7 142.7 2.0 Broken, Q z - c a l - s i d  v e i n e d  c o r e  2.0 0 4.0 50 40 V.0-40' 
0 

F r .  30-60 

141.9 142.7 0.8 S h a t t e r e d  - b roken  0.8 2.0 20 100 F r . 4 0 - 5 0  0 

142.69 142.7 0.01 Gouge - c l a y  + C 0.01 0 0 0 0 CNT 60-70' 

142.7 143.4 0.7 Qz v e i n :  30% 1-4cm ang. Q z - c a l  0.7 0 100 1 15 CNT1s 60-40' 
m ic ro -ve ined  s h a l e  c l a s t s  i n  a 70% 
Qz v e i n  ( + I - 5 %  py, 0-8% c a l c i t e ,  
1-102 s i d )  m a t r i x  - s i d  box-work 
w i t h i n  vugs ( 2 %  vugs )  

143.4 147.0 3.6 Broken co re ,  Graph on fr. 2.7 0 1.0 10 45 F r . 7 0 - 3 0  0 

146.8 146.9 0.1 Grey Qz + 10% p y  v e i n  0.1 0 100 1 10 ?CNT1s 60' 
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Pro jec t :  B r i c k  DOH # 6-4-85 Location: L5+54E 2+45N 

0  
Angle -45 Bearing 021' T o t a l  Depth 229.2M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M V/M Fr/M CIA 

4c; b l a c k  s t r o n g l y  (10-20% C) carbon-  - 
aceous s h a l e ,  upper  and l o w e r  bound- 
a r i e s  app rox ima te ,  based on c o l o u r  
change + C c o n t e n t  + absence o f  mud- 
s t o n e  beds, fr. + l i m  + c a l  + Gr., - - 
G r .  common, Qz - + S i d  + C a l  + Py v e i n s  - - 

+ m i c r o - v e i n s  common t h r o u g h o u t ,  
i n t e n s e l y  f a u l t e d .  

Broken c o r e  

Broken, i n  p a r t  b l o c k y  core ,  5% 
gouge - s h a t t e r e d  c o r e  o v e r  l e s s  
t h a n  o r  e q u a l  t o  2cm i n t . ,  b r i l l i a n t  
y e l l o w  t o  r u s t y  y e l l o w  l i m  ( ?  o r p )  
c o a t i n g s / c r u s t s  on fr. (32% o f  c o r e )  

Crushed core /gouge 

B l o c k y  c o r e  

Qz m i c r o - v e i n e d l b r e c c i a t e d  s h a l e  

S h a t t e r e d  c o r e  

Broken, s h a t t e r e d  c o r e ,  ye l l ow-o range  

t r a n s p a r e n t  x-11s ( i n  p a r t  a l t  t o  l i m )  
on fr. o r p i m e n t ?  

Crushed r o c k  + gouge o v e r  l o w e r  112 o f  
i n t e r v a l .  

60% crushed,  b r o k e n  Qz ( w h i t e )  + 10% 
py ( s u b h e d r a l  1-lOmm x - l l s ) ,  vuggy 
v e i n s ,  s h a l e  Qz-py + c a l .  m i c r o -  - 
v e i n e d  (I-5mm) 

Qz v e i n ;  b r o k e n  c l a s t s  l e s s  t h a n  o r  
e q u a l  t o  lOcm, 70% b l a c k  carb .  s h a l e  
c l a s t s  "shot I1  t h r o u g h  w i t h  Qz and 
r e s h a t t e r e d l b r e c c i a t e d  

Broken c o r e  

0 
F r .  60-80 

F r .  60-30' 

F r .  65-55' 

0 
F r .  50-90 

V. 0-90' 

0 
F r .  0-90 
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Project: B r i c k  DDH # 6-4-85 Location: L5+54E 2+45N 
0 

Angle -45 Bearing 021' Tota l  Depth 229.21 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M VIM Fr/M CIA 

Broken c o r e  

30% b r o k e n  l e s s  t h a n  o r  e q u a l  t o  
1Ocm chunks o f  w h i t e  Qz-py+cal .  - 
v e i n  and m i c r o - v e i n  t o  v e i n - s h a l e  
b r e c c i a ,  10% gouge + c rushed  r o c k  
o v e r  i n t e r v a l .  

Upper h a l f  o f  c o r e  i s  30% v e i n ,  m i c r o -  
v e i n i n g ,  v e i n - s h a l e  b r e c c i a ,  Qz-Py+ 
0-5% s i d .  Remainder i s  c rushed  
b roken  s h a l e  

Broken c o r e  

Broken c o r e  i n  upper  h a l f ,  s h a t t e r e d  
c o r e  and gouge i n  l o w e r  h a l f .  

Rubble,  b r o k e n  

Broken, r u b b l e  

Broken c o r e ,  Qz + tr. c a l  + Py i n  l e s s  - 
than  o r  e q u a l  t o  lcm v e i n s  + M ic ro -  
v e i n s  

Crushed r o c k ,  w i t h  20% gouge + sheared 
tr. e u h e d r a l  l e s s  t h a n  o r  e q u a l  t o  3mm 
py cubes i n  s h a l e  

Broken c o r e  sub t o  e u h e d r a l  py x-11s 
l e s s  t h a n  o r  e q u a l  t o  1.2cm cubes i n  
s h a l e  w i t h  Qz - r ims  (+  c a l )  i n  upper - 
50cm o f  i n t e r v a l  

Qz -sha le  b r e c c i a  t o  p e r v a s i v e  m i c r o -  
v e i n i n g  as l e s s  t h a n  o r  e q u a l  t o  lOcm 

F r .  30-90' 

F r .  20-60' 
v. 5-45O 

0 
F r .  0-30 

0 
Fr .  0-30 

Fr .  0-40' 

0 
F r .  0-60 

0 
F r .  0-30 

0 
F r .  0-40 

0 
F r .  0-90 

0 
F r .  0-90 

V. 0-80' 

chunks. Qz + 0-5% py + 0.5% s i d  v e i n s ,  
b roken  co re ,  d issem py cubes t h r o u g h o u t  
s h a l e  l e s s  t h a n  o r  e q u a l  t o  2%. 



LOGGING FORH 

Page 13 o f  13 

Pro jec t :  B r i c k  DDH # 8-4-85 Location: L5+54E 2+45N 
0 

Angle -45 Bearing 021' T o t a l  Depth 229.2M 

FROH TO INTERVAL DESCRIPTION Rec. RQD VT/H V/N Fr/R CIA 

Broken c o r e  1.7 

4d; g rey  b l a c k ,  gun s t e e l  b l u e  weak ly  8.1 - 
carbonaceous s i l i c e o u s  s h a l e  w i t h  
carbonaceous i n t e r b e d s .  Upper c o n t a c t  
app rox ima te  due t o  f a u l t i n g .  G r .  
m i r r o r  p l a n e s  on fr., l o c a l l y  p r e s e n t .  
Qz v e i n s  l o c a l l y  c o n t a i n  euhed t r a n s -  
p a r e n t  x-11s w i t h  0-5% py, 0-22 c a l c i t e .  

Broken c o r e  

Broken b l o c k y  c o r e  

Broken 

Rubble  

Broken c r u s h e d  c o r e  

Brown l i m  s t a i n e d  r u b b l e ,  c l a y  
a l t e r e d  s h a l e  

80% gouge + c r u s h e d  brown l i m  s t a i n e d  
gouge o v e r  113 o f  i n t e r v a l  ( m i d d l e  
s e c t i o n ) ,  Qz -m ic ro -ve ined  t o  Qz -sha le  
b r e c c i a  o v e r  l o w e r  40cm o f  c o r e  

Broken r u b b l e  l i m  on fr. ( b r i g h t  
y e l l o w  c o a t i n g )  

Rubb le  l i m  on fr. 

EOH 

0 
Fr .  20-40 
BD 35' 

0 
F r .  30-60 

F r .  20-60' 

F r .  + BD 60' 

0 
F r .  40-60 

F r .  60-70' 

0 
F r .  40-60 

F r .  + BD 70-50' 

F r .  60-40' 



SUMMARY LOG 

DDH 3-5A-85 

0 - 3 1 . 1 m  O v e r b u r d e n .  

D r i l l  h o l e  l o s t  i n  o v e r b u r d e n  d u e  t o  e x t r e m e  c a v i n g  a n d  g r o u n d  

w a t e r  f l o w .  C a s i n g  b r o k e .  



SUMMARY LOG 

DDH B-5-85 

Lithology 

0 - 30.0 m Overburden. 

30.0 - 32.1 m Black weakly carbonaceous shale. 

32.1 - 53.6 m Porphyry dyke/sill. 

53.6 - 60.0 m Black weakly carbonaceous shale. 

60.0 - 86.0 m Porphyry dyke/sill. 

86.0 - 101.1 m Black carbonaceous shale with minor dark grey 

mudstone interbeds. 

101.1 - 122.5 m Black strongly carbonaceous-$raphitic shale. 

Drill hole terminated in main fault zone due to extreme caving. 

Rods sanded in and unable to continue drilling. 

Structure 

Shales break parallel bedding and fractures (30-60° C/A) at 5-15 cm 

intervals. Porphyry dykes fractured (10-70° C/A) at 5-20 cm 

intervals. Limonite, locally with calcite-pyrite coat fractures. 

Veining averages 1-2 veins/m, commonly as quartz - + pyrite - + calcite 
and locally siderite. Maximum vein width is 0.20 m. 

Major Fault/Fracture Zones and Vein 

30.0 - 43.0 m Fracture zone, 0.8 m lost core. 

46.6 - 64.3 m Fracture zone, 2.9 m lost core. 

53.6 - 60.0 m Fault zone, shattered core, 2.1 m lost core. 

78.3 - 85.2 m Fracture zone, 0.8 m lost core. 

86.0 - 122.5 m Fracture/fault zone, 15.7 m lost core. 

101.1 - 122.5 m Fault zone. 



101.1 - 109.8 m 80% black gouge, 6.05 m lost core. 

117.7 - 122.5 m 10% quartz-siderite-pyrite-? greenish fluorite 

veins. 

118.6 - 119.2 m 48% quartz-siderite-pyrite-? greenish fluorite 

tr. -5% ? sphalerite and - 0-2% chalcopyrite- 

bornite veins, veins 0.2 m wide. 

Alteration 

Mineralization* 

50% grey green silicified bleached shale. 

Moderately clay-sericite altered, limonite 

stained porphyry. 

40% grey-green to grey white silicified 

bleached shale. 

Strongly clay-sericite altered, limonite 

stained porphyry, in part leached-vuggy. 

Moderately to weakly clay-sericite altered, in 

part limonite stained porphyry. 

Strong clay-sericite altered porphyry. 

Weakly clay-sericite altered porphyry. 

? weak silicification of shale. 

2-10% disseminated pyrite throughout all lithologies. Locally 3 

cm stratiform pyrite beds within shale. 

74.0 - 75.3 m Bright to golden yellow ? orpiment on frac- 

tures within porphyry. 

117.8 - 117.95 m 1-3 cm wide massive (bladed aggregates) pyrite 

vein cross cut by quartz,,veins, vein parallel 

core axis. I 



L066INC FORM 

Page 1  o f  6  

P r o j e c t :  B r i c k  DOH # 8-5-85 L o c a t i o n :  L6+50E 2+61N 
0 

Ang le  -45 B e a r i n g  030' T o t a l  Dep th  122.54M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/W V/W Fr/W CIA 

0  29.5 29.5 Overburden 0  

29.5 30.0 0.5 S m a l l  chunks o f  p o r p h y r y  + s h a l e  0.5 0  

30.0 32.1 2.1 4a, 4b; B l a c k  t o  g r e y  g reen  s i l i c i f i e d  1.3 0.1 0  0  40 Fr .  20-80 0 

+ b leached  weak ly  ca rb .  sha le ,  t r - 2 %  C,  BD 70-aoO 
l i m  on fr. + Mn s t a i n  50% g rey  green, 
45% b l a c k ,  5% y e l l o w  l i m  s t a i n e d  and 
? c l a y  a l t e r e d  ( w e a k l y )  may o r  may n o t  
be overburden.  

30.5 32.1 1.6 Rubb le  1.1 0  0  0  60 Fr .  60-80' 

32.1 Broken c o n t a c t  w i t h  p o r p h y r y  C N T ? ~ O '  

32.1 53.6 21.5 7a; mod. t o  weak ly  c l a y - s e r i c i t e  a l t .  21.1 6.0 0.2 1 - 12 Fr .  10-70' 
p o r p h y r y  b i o t i t e  n o t  v i s i b l e  a l t .  
u h i t e  m ica  90% p a l e  y e l l o w - r u s t y  y e l l o w  
l i m  s t a i n ,  10% g reen i sh -g rey  t o  g r e y -  
u h i t e .  L o c a l l y  qz v e i n s ,  m i l k y  w h i t e  t o  
t r a n s l u s c e n t ,  r a r e l y  euhed. druse. 
P o r p h y r y  i n  p a r t  f r i a b l e  o v e r  l e s s  t h a n  
dr e q u a l  t o  15 cm i n t e r v a l s  t r a c e  l e a c h e d  
vugs l e s s  t h a n  o r  e q u a l  t o  1  cn. 

32.1 43.0 10.9 B l o c k y  c o r e  7.9 1.5 0  0  0 
12 F r .  20-70 

32.1 35.1 3.0 Broken i n  p a r t  b l o c k y  l i m  + c l a y  on 3.0 0  0  0  20 Fr .  35-60 0 

f r a c t .  

36.0 37.2 1.2 Broken 1.2 0  0  0  0 
25 Fr .  20-50 

0.5 Broken 0.5 0  0 0  0 41.1 41.6 25 F r . l O - 4 0  

41.9 43.0 1.1 Broken - rubb le  i n  p a r t  f r i a b l e  1.1 0  0  0  40 Fr .  10-70 0 

43.8 44.2 0.4 I 0 
, , Fr .  50-30 

44.19 44.2 0.01 C l a y - r u b b l e  gouge 0.01 0  0  0  130 CNT 35' 
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Pro jec t :  B r i c k  DDH # 8-5-85 Location: L6+50E 2+61N 
0 

Angle -45 Bearing 030' T o t a l  Depth 122.54M 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT / I  V/R Fr/H CIA 

46.6 53.6 7.0 B l o c k y  i n  p a r t  f r i a b l e  b roken  co re ,  6.6 0.9 0.4 2  15 F r .  20-50' 
l o c a l l y  gouge, qz v e i n s ,  l o c a l l y  
vuggy l e a c h e d  ( l e s s  t h a n  o r  e q u a l  
t o  1 cm vug)  

46.6 48.6 2.0 Broken c o r e  2.0 0  0.2 1 25 F r .  30-60' 

47.5 48.5 1.0 L i g h t  p u r p l e  c a s t  t o  p o r p h y r y  ? hem. 1.0 0  0.2 1 15 V 45' 

49.4 50.3 0.9 B r o k e n - f r i a b l e  0.5 0  0.5 2  25 F r .  45' 

50.1 50.3 0.2 C lay  gouge + c r u s h e d  c o r e  0.2 0 0  0  100 ?CNT 40-60' 

52.4 53.6 1.2 B l o c k y  c o r e  1.2 0  0.2 1 25 Fr .  40-60 
0 

C o n t a c t  w i t h  sha le ,  sha rp  ? p a r a l l e l  
t o  X-cut b e d d i n g  

CNT 35' 

53.6 60.0 6.4 4b; 4a; 60% b l a c k  ca rb .  (1-10% C) s h a l e  4.3 0  0.2 2  
0 

75 F r .  0-70 
0 

w i t h  40% g r e y i s h - g r e e n  t o  g rey  w h i t e  V .  0-30 
b leached  s i l i c i f i e d  sha le ,  s h a t t e r e d  BD 40-60' 
b roken  core .  B r i g h t  y e l l o w  t o  r u s t y  
orange l i m  c o a t s  fr. Rare t ransp .  qz 
e l l s .  

53.6 55.5 1.9 Upper l.lm o f  c o r e  b l a c k  sha le ,  l o w e r  1.4 0  0.3 3 90 F r .  30-90' 
0.31 i s  b l .  s i l i c i f i e d  sha le ,  
s h a t t e r e d  core .  

55.5 58.5 
0 

3.0 Upper 0.7m b l a c k  s h a l e ,  l o w e r  0.7m 1.4 0  0.1 1 100 Fr .  0-90 
b leached  s i l i c i f i e d  sha le .  

58.5 59.3 0.8 B l a c k  s h a t t e r e d  s h a l e  0.8 0  0  0  70 Fr .  50-70' 

59.3 60 0.7 Rus ty  brown l i m  s t a i n e d  b leached  0.7 0  0  0  100 Fr.30-90'  
s h a l e  50% c l a y  a l t e r e d  50% s i l i c i f i e d .  

60.0 Broken c o n t a c t  w i t h  p o r p h y r y  I 
, , 
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Project: B r i c k  DDH # - 5  Location: L6+5 - - 
0 

Angle -45 Bearing 030' Total Depth 122.54M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M VIM Fr/M CIA 

7a; S t r o n g l y  t o  weak ly  a l t e r e d  p o r p h y r y ,  24.9 - 
b i o t i t e  o n l y  l o c a l l y  appa ren t  and 
a l t e r e d  t o  w h i t e  o r  g r e e n i s h  mica, f e l d s  
a l t e r e d  t o  c l a y - s e r i c i t e  ( g r e e n i s h ) .  
70% l i m  ( b r o w n i s h  t o  p a l e  y e l l o w )  s t a i n  

30% grey-green c o l o u r ,  10-20% q u a r t z  phenos. 
L im ( b r i g h t  y e l l o w  t o  r u s t y  b r o u n )  on 
f r .  Rare l e s s  t h a n  o r  e q u a l  t o  5mm euhed t o  
m i l k y  qz v e i n s  w i t h  0-20% l i m  ( ?  a l t  p y )  
l o c a l l y  1-10% d issem py  i n  po rphy ry .  

B l o c k y  i n  p a r t  b r o k e n  co re ,  s t r o n g  c l a y  4.1 
a l t .  of f e l d s ,  l e s s  t h a n  o r  e q u a l  t o  
1% l e a c h e d  vugs, mod. s o f t  c o r e  
60% l i m  s t a i n  on marg ins  o f  fr., 40% 
g r e e n i s h  y e l l o w .  

B roken  c o r e  1.1 

Broken b l o c k y  c o r e  l i m  ( b r i g h t  y e l l o w )  1.2 
+ c lay-gouge c o a t  fr. 

100% b r o u n  l i m  s t a i n  s t r o n g  c l a y  a l t . ,  0.8 
b r i g h t  y e l l o u  l i m  ( ?  o r p )  + c l a y  on 
f c a c t .  

Broken, l e s s  t h a n  o r  e q u a l  t o  5mm c l a y  0.6 
gouge + l i m  on fr. 

Broken c o r e  mod-strong c l a y - s e r .  a l t .  1.4 
90% dk. brown l i m .  s t a i n .  

Mod. a l t .  p o r p h y r y  50% b roun  l i m .  s t a i n  0.4 

2-4mm qz v e i n  ( i n  p a r t  qz d ruse )  w i t h  
15% l i m  + ? 5% go lden  y e l l o w  orp .  

i n f  i l l i n g / c o a t i n g  qz. 

1-3mm qz (euhed)  v. l i m  - + b r i g h t  y e l l o w  
o r p  i n f i l l / c o a t i n g  qz. 

10% go lden  y e l l o u  o r p  on fr. 

F r .  50-10' 

F r .  20-50' 

0 
Fr .  0-50 

F r .  20-50' 

Fr .  20-40' 

Fr .  20-48' 

F r .  70-30' 

0 
F r .  0-48 

V. 15O 

V .  20° 

Fr .  45' 
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P r o j e c t :  B r i c k  DOH # 8-5-85 L o c a t i o n :  L6+50E 2+61N 
0 

A n g l e  -45 B e a r i n g  030' T o t a l  D e p t h  122.54M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M V / I  F r / l  C I A  

Broken co re ,  l i m  on f r  

F r a c t u r e d  b l o c k y  c o r e  Mn wad + 
l i m  on fr. f r a c t ' s  hea led.  

B l o c k y  i n  p a r t .  Broken, mod a l t .  
60% l i m  s t a i n e d  co re ,  Mn wad + 
l i m  on f r . l q z .  v e i n s  ( g r e y )  

Broken 

Broken c o r e  

Grey qz. v e i n  

Broken b l o c k y  co re .  Strong-mod. c l a y  
a l t .  i n  p a r t  mod. s o f t  f r i a b l e .  Mn 
wad on fr. Qz Mn-l im v e i n s  vuggy-?leached. 

Ejroken, f r i a b l e  m o d e r a t e l y  s o f t  c o r e  0.9 

L i s - c l a y - q z  v e i n  b r e c c i a  0.01 

Broken c o r e  0.3 

B l o c k y  c o r e  0.4 

C o n t a c t  w i t h  s h a l e  

4a; B l a c k  carb .  s h a l e  w i t h  10% g r a d i n g  9.9 - 
t o  1% med-grey b l a c k  py b e a r i n g  
(10-30%) inudstone beds (1-15 cm 
g e n e r a l y  2cm t h i c k )  0.5% o f  i n t .  
0.5-3ca 60-90% mass ive  s t r a t .  py  
beds. (2-10% C  i n  b l a c k  s h a l e )  l i m  

on some fr. Py v e i n s ,  a l s o  qz-py 2 
0-5% c a l .  a l l  l e s s  t h a n  o r  e q u a l  t o  
2mm t h i c k .  Lower c o n t a c t  i s  app rox ima te ,  
based on l a c k  o f /  d e c r e a s i n g  no. of  
mudstone beds and i n c r e a s e  o f  C c o n t e n t .  

F r .  0-40' 

0 
F r .  45-0 

0 
F r .  10-60 

F r .  

0 
F r .  10-78 

CNT + V. 65' 

F r .  60-30' 
V. 20-70' 

F r .  60-40' 

CNT 35' 

0 
F r .  0-40 

0 
F r .  0-30 

CNT 50-60' 

F r .  0-60' 
0 

V .  0-40 
BD 30-60' 
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P r o j e c t :  B r i c k  DDH # 8-5-85 L o c a t i o n :  L6+50E 2+61N 
0 

Ang le  -45 B e a r i n g  030' T o t a l  D e p t h  122.54M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M VIM Fr/M CIA 

B l o c k y  b roken  c o r e  

Broken, b r i g h t  y e l l o w  brown l i m  on fr. 

B locky -b roken  c o r e  

90% mass ive  py bed s t r a t .  

Broken co re ,  q z - c a l  2 s i d ,  py  v e i n s  

B roken  i n  p a r t  s h a t t e r e d  c o r e  qz-Cal 
+ py  v e i n s ,  g r .  on fr. - 

Broken s h a t t e r e d  co re ,  s i d  on some fr. 
a l s o  s i d - c a l .  + tr. py on fr., gr .  on - 
some fr. 

4c; B l a c k  s t r o n g l y  carb .  (10-20%)- - 
G r a p h i t i c  sha le .  G r a p h i t i c  m i r r o r  
p l a n e s  on fr. Qz + Qz-Cal-py + 
g reen  F l u o r i t e ?  i n  ve ins .  B l a c k  
mass ive  g r a p h i t i c  sha les .  

B l a c k  s o f t  carb .  mud-gouge 

70% b l a c k  gouge, 30% shea red  t o  
c rushed  s o f t  b l a c k  carb .  s h a l e  
l o w e r  c o n t a c t  app rox ima te  due t o  
l o s t  core .  

Broken b l a c k  gr .  co re .  Qz-py v e i n s  
( i n  p a r t  euhed. qz)  5% gouge l e s s  
t h a n  o r  e q u a l  t o  1 cm 

Broken  c o r e  

0 
F r .  0-60 

Fr .  30-60' 

F r .  20-60' 

BD + CNT 45' 

BD 40' 

BD + C1. 40' 
V. 0-60' 

F r .  60-30' 
V. 30-50' 

BD 30' 

Fr .  20-70' 
BD 40-50' 

No CN 

G CNT 

F r .  10-60' 

0 
F r .  0-70 



LO66116 FORM 

Page 6 of 6 

Project: Brick DDH # 8-5-85 Location: L6+50E 2+61N 
0 

Angle -45 Bearing 030' Total Depth 122.54M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/I V/I Fr/l CIA 

Broken core Qz-siderite-py-? greenish 3.8 0.2 10.0 5 0  
fluorite (tr. -5%) 

Py vein, crystals (bladed? aggregates) 0.15 0.1 100 1 
less than or equal to 1 . 5 ~ ~  x-cut by 
druse. qz veins shale clasts within 
vein. 

Vuggy qz-sid-py-greenish? fluorite vein, 0.02 0 100 1 
in part leached. 

Broken crushed core 0.3 0 2.0 1 0  

Quartz-siderite-pyrite-fluorite veins 0.6 0.1 48.0 100 
with tr. -5% honey coloured t o  broun 
sphalerite and 0-2% chalcopyrite- 
bournite, sid on fr. 

Quartz-siderite-py veinlshale breccia 0.2 0.1 100 1 
60% shale clasts in vuggy qz matrix 
-sid infills vugs and is in part 
leached out. tr. greenish fluorite 

Blocky-broken core, qz-sid-py veins, 2.1 0.1 3.0 10 
sid on fr. Black shale seems unusually 
hard, is either siliceous or silicified. 

E.O.H. 
Rods stuck, abandoned. 

0 
Fr. 0-60 

CNT 0-10' 

10-20° 

0 
Fr. 0-30 

0 
V.  0-90 



SUMMARY LOG 

DDH B-6-85 

Lithology 

Overburden. 

Porphyry dyke/sill. 

Black shale with trace weakly carbonaceous 

shale interbeds. 

Porphyry dyke/sill. 

Black shale with minor weakly carbonaceous 

shale and greyish-green siltstone interbeds. 

Porphyry dyke/sill. 

Black shale with minor weakly carbonaceous 

shale interbeds. 

Porphyry dyke/sill. 

Black weakly carbonaceous shale with minor 

carbonaceous shale interbeds. 

Drill hole terminated at 63.4 m due to stuck rods (expanding clay 

gouge). Casing run to 50.0 m to remedy situation, but encountered 

second clay zone below 61.9 m. 

Stucture 

All lithologies fractured at 5-15 cm intervals throughout drill 

hole. Limonite-clay on fractures, locally with siderite-pyrite. 

Quartz-calcite- pyrite+siderite - veins occur as (_ 5 mm veins, 

averaging 1-2 veins/meter. No veins 2 3  cm wide were intersected. 

Major Fault/Fracture Zones and Vein 

1 

12.8 - 63.4 m Fracture/fault zone, loss of 12.9 m core. 

41.8 - 52.0 m Fault gouge, loss of 6.7 m core. 



Alteration 

Mineralization 

Quartz-calcite vein. 

Fault gouge, loss of 1.2 m core. 

Moderately clay-sericite altered porphyry ? in 

part silicified. 

Moderately clay-sericite altered porphyry, ? 

in part silicified. 

Moderately clay-sericite altered porphyry, ? 

in part silicified. 

Moderately clay-sericite altered porphyry, ? 

in part silicified. 

? weakly silicified shale. 

25.0 - 2 7 . 0  m Bright red hernatite/limonite on fractures. 

36.1 - 41.8 m Bright yellow amorphous to locally crystalline 

? orpiment on fractures. Locally white soft ? 

zeolite mineral and thin carbon-carbonaceous 

material on fractures in porphyry. 
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P r o j e c t  : B r i c k  DDH # 8-6-85 L o c a t i o n :  L8+00E 3+34N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  D e p t h  63.4M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/N V/R F r / l  CIA 

Overburden 0  0  

7a; mod. a l t e r e d  p o r p h y r y ,  b i o t .  - 8.7 2.1 
s i l v e r - g r e y  m ica  ( ? c h l o r i t e / s e r i c i t e )  
o n l y  l o c a l l y  appa ren t  f e l d s  a l t .  t o  
g rey -g reen  c l a y - s e r i c i t e ,  phenos ragged. 
5-10% b i o t ,  0-4% py (d i ssem E agg rega te  
c l u s t e r s  A 3  mm) 10% Oz, 75-852 f e l d s ,  
c o r e  i s  hard ,  p rob.  s i l i c i f i e d ,  p o r p h y r y  
i s  grey-green c o l o u r .  Py + l i m  + 0-10% 
c l a y  c o a t  fr. l i p  ( p a l e  y e l l o w ,  g o l d e n  
y e l l o w  and r u s t y  red-broun, ye l low-brown,  
l o c a l l y  pu rp - red )  on fr. 

F r a c t u r e d  b l o c k y  c o r e  

B l o c k y  b r o k e n  c o r e  

Broken c o r e  

Gouge, 70% y e l l o w  c l a y  w i t h  30%(1 
cm p o r p h y r y  c l a s t s ,  CNTs b roken  

Broken c o r e  

CNT w i t h  sha le ,  b r o k e n  

5; B l a c k  t o  g rey -b lack  mass ive  t o  - 
weakly  l a m i n a t e d  s h a l e  u i t h  4% 1-3 cm 
s i l t s t o n e  beds and t r a c e  L 2  cm 
carbonaceous (3-10% C) s h a l e  i n t e r b e d s  
( u n i t  5 )  ( s o f t  sha le ) .  1-5% d issem py  
th roughou t .  Qz ( vuggy )  v e i n s  s p o r a d i c  

Py + l i m  on fr. l o c a l l y  w i t h  py. 

Broken c o r e  

Qz ? b a r i t e  v e i n  
dense. mass ive  ?? 

( g r e y  - H 3-4, 
b a r i t e )  tr -2% py 

F r .  10-70' 

Fr .  40-10' 

F r .  20-45' 

0 
F r .  15-40 

? 

F r  .+BD 60-40' 

F r  .+ED 60-40' 

CNT 35' 



L O G I N 6  FORM 
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P r o j e c t :  B r i c k  DDH # 8-6-85 L o c a t i o n :  LB+OOE 3+34N 
0 0 

A n g l e  -45 B e a r i n g  021 T o t a l  Dep th  63.4M 

FROM TO INTERVAL DESCRIPTION Rec. ROD V T / I  V/R F r / l  CIA 

Grey-green S t .  s t .bed 0.05 

Broken - s h a t t e r e d  core ,  b r i g h t  r e d  1.4 
l im-hem c o s t s  fr. 30% c l a y  gouge - 
sheared c o r e  

Broken c o r e  1.3 

CNT u i t h  p r o p h y r y  sha rp  

7a; Po rphy ry  7a mod. a l t . ,  B i o t . 3  - 12.5 
g r e y - s i l v e r  ch1.-ser, f e l d s  - g r e e n i s h -  
g r e y  c l a y - s e r i c i t e  t r - 5 %  py  mod. hard ,  
l o c a l l y  s o f t  ( e a s i l y  s c r a t c h e d  w i t h  
k n i f e ) .  Same as l a s t  7a u n i t ,  ( a l t .  p y )  
b r i g h t  y e l l o w  t o  r u s t y  r e d  t o  p u r p l e  
l im-hem c o a t  fr. l o c a l l y  u i t h  tr. py 
and c l a y  

B l o c k y  fr. core ,  l im-c lay-hem c o a t  3.3 
fr. c o r e  s o f t  mod-str  c l a y - s e r i c i t e  
at. 

B l o c k y  co re ,  l i m - c l a y  + g o l d e n  y e l l o w  5.7 
e a r t h y  t o  t r a n s l u c e n t  x - l l i n e  orp.  
c o a t i n g  w i t h  py l o c a l l y  w h i t e  amorphous 
s o f t  z e o l i t e  c o a t i n g  on some fr., tr . -20% 
? b l a c k  s o f t  s o o t y  ca rbon  on fr., tr. s i d  
on fr. 

6 l i n e a r  vugs t o  open fr. i n f i l l e d f c o a t e d  
w i t h  y e l l o w  t o  y e l l o w  o range  e a r t h  t o  
t r a n s l u c e n t  l u s t r o u s  orp .  

C o n t a c t  sha rp  ? f a u l t  CNT u i t h  s h a l e  

BD 45' 

F r .  0-50' 
0 

G r .  30-40 

0 
F r .  0-60 
BD 40-50' 

CNT 45' 

Fr .  60-35' 

40-10' 

F r .  60-30' 

F r .  

Vugs 60-40' 

CNT 30' 



L066IN6 FORM 
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P r o j e c t :  B r i c k  DOH # 8-6-85 L o c a t i o n :  L8+00E 3+34N 
0 0 

A n g l e  -45 B e a r i n g  021 T o t a l  D e p t h  63.4M 

FROM TO INTERVAL DESCRIPTION Rec. RQD V T / I  V / I  Fr/M C I A  

5; B l a c k  sha le ,  s o f t  b l a c k  s h a l e ,  - 6.7 
mass ive  t o  bedded l l am ina ted .  15% 1-15 
cm Qz-Cal-py v e i n e d  s i l t s t o n e  ( g r e e n i s h -  
g r e y )  beds t h r o u g h o u t  u n i t .  Below 56.6 
u n i t  has 10-20% 1-3 cm b l a c k  carbonaceous 
(5-20%C) beds and l a c k s  s i l t s t o n e s .  May 
be g r a d a t i o n a l  change t o  u n i t  4a. Rocks 
s l i g h t l y  h a r d e r  ? more s i l i c e o u s  a t  dep th  
( i e . ,  b e l o u  59.6 m) 

90% b l a c k  gouge, 10% shea red  c o r e  + 3.5 
(5  c a  h a r d  Qz-Cal v. s i l t s t o n e  beds- - 

Broken Qz-Cal-py v e i n e d  s h a l e  + 5% 1.8 
s i l t s t o n e  1% gouge 

60% gouge, 20% 1 1 . 5  cm s h a l e  f r a g  0.05 

B l o c k y  i n  p a r t  b r o k e n  co re ,  1% gouge 1.4 
L 5 mm c o a t s  fr. 

CNT w i t h  P o r p h y r y  i r r e g .  

7a; mod. c l a y - s e r i c i t e  a l t .  p o r p h y r y ,  0.8 - 
b i o t  compl. a l t .  t o  w h i t e  g r e y  mica, 
f e l d s - c l a y  s e r i c i t e ,  mod. h a r d  r o c k  p rob .  
s i l i c i f i e d  f o r  t h e  degree o f  a l t .  5-10% 
dissem. t o  agg rega te  c l u s t e r s  3 3  mn 
o f  py,  s i d  on fr. 

CNT w i t h  s h a l e  sha rp  p a r a l l e l  s h a l e  
s t r i k e  b u t  x - c u t t i n g  d i p  

CNTU 30' 
Sh. 30-60' 

Fr.+BD 0-40' 

CNT+BD 35' 

Fr.+BD 45-30' 

CNT 15-40' 

F r .  30-40' 

CNT 40' 



LO66116 FORM 
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Pro jec t :  B r i c k  DDH # 8-6-85 Location: L8+00E 3+34N 
0 

Angle -45 Bearing 021' T o t a l  Depth 63.4 M 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/M VIM Fr/M CIA 

57.6 58.6 1.0 5,(?4a);  B l o c k y  s h a l e  1.0 0.2 0  0  
0 

18 F r .  10-30 

58.6 CNT w i t h  P o r p h y r y  sha rp  45' 

58.6 59.6 1.0 7a; Mod. a l t .  p o r p h y r y  i n  p a r t  s i l i -  1.0 0.4 6.0 7.0 7 - V. 30-60' 
c i f i e d  s i d  on fr. Qz ( i n  p a r t  euhed, 
t r a n s l u s c e n t )  C a l  + s i d  ve ined.  5-10% - 
dissem py  

CNT u i t h  s h a l e  sha rp  p a r a l l e l  b e d d i n g  

59.6 63.4 3.8 5 , (?4a) ;  B l a c k  s h a l e  g r a p h i t i c  shea r  2.6 0.2 4.0 10 25 
p l a n e s  on fr. a l o n g  ca rb .  i n t e r b e d s .  
W e l l  b e d d e d l l a m i n a t e d  u n i t .  Qz-Cal  
v e i n e d  + py tr. s i d  on fr. m ino r  mud- 
s t o n e  i n t e r b e d s  

59.6 60.5 0.9 Broken c o r e  

60.5 61.9 1.4 Qz-Cal  + py  v e i n e d  s h a l e  - 

CNT 45' 

0.9 0  35 F r .  45-20' 

60.57 60.6 0.03 70% Qz-Cal v e i n ,  30% f r a g ,  v e i n  0.03 0  100 1 15 V.CNT35' 
80% c a l ,  20% qz c o a r s e l y  x - l l i n e  
v e i n  i r r e g .  

61.2 61.6 0.4 Broken c o r e  0.4 0  0.1 1 60 Fr.+BD 20-30' 

61.9 63.4 1.5 Gouge, s o f t  b l o c k  w i t h  2% c rushed  0.3 0  2.0 30 CNT U 30-40' 
qz -ca l  v e i n  p i e c e s  

EOH 
Rods s t u c k  - h o l e  t e r m i n a t e d  



SUMMARY LOG 

DDH B - 7 - 8 5  

Lithology 

Overburden. 

Black carbonaceous-graphitic siliceous shale. 

Black carbonaceous shale with mudstone inter- 

beds. 

Drill hole abandoned at 61.6 m due to extreme caving and sanding in 

of rods. 

Structure 

Shales break parallel bedding and fractures (70-30° C/A)  at 5-15 cm 

intervals. Graphite-lime green to orange yellow clay-limonite coat 

fractures. One to four quartz - + calcite-siderite-pyrite-limonite 
veins/M A 3  cm thick, occur throughout shales. 

Maior Fault/Fractures Zones and Vein 

12.1 - 12.2 m Gouge. 

30.0 - 61.6 m Fracture/fault zone, loss of 5.3 m core. 

28.4 - 28.7 m 20% quartz-calcite-limonite veins. 

57.0 - 61.6 m 20% gouge, loss of 2.6 m core. 

Alteration 

Weakly bleached, greyish-brown, moderately 

clay altered shale in part graphite- 
, , 

carbonaceous material ; removed, in part 

friable. 



Soft, weakly clay altered shale. 

In part leached-vuggy shale. 

Mineralization 

Shales contain 1-15% disseminated pyrite with local 3 cm strati- 

form pyrite beds. Nodules of ?barite (<I%) present to 20.0 m. 

43.2 - 45.0 m ? trace orpiment on fractures. 

26.6 - 48.7 m 2% soft ( ~ ~ 2 - 3 )  grey, grey-silver, grey-white 

mineral, as amorphous crusts to wispy acicular 

aggregates, coats core adjacent fractures. 

Mineral is unknown and crustation formed after 

1 day of exposure to air. Sample taken for 

XRD determination. 
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P r o j e c t :  B r i c k  DDH # 8-7-85 L o c a t i o n :  L8+00E, 4+09N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  D e p t h  6l.6M 

FROM TO INTERVAL DESCRIPTION Rec. RQD vT/M VIM Fr/M CIA 

Overburden 0  

Sha le  r u b b l e  ove rbu rden  0.2 

4c;  B l a c k  carbonaceous g r a p h i t i c  - 32.3 
s h a l e  i n  p a r t  s i l i c e o u s ,  l a m i n a t e d  
t o  l o c a l l y  mass ive  t h i n  ? (1 cm g rey  
mod. s o f t  H 3-4 ? b a r i t e  ? l e n s e s  
((1%) ove r  upper  20 m o f  u n i t .  G r .  - 
m i r r o r  p l a n e s  on most fr. l i m e  g reen  
c l a y  ? + o range -ye l l ow  c l a y  and l i m  on 
some fr. a l s o  i r r i d e s c e n t  t a r n i s h  on g r .  
m i r r o r    lane fr. Oz-Cal + ? b a r i t e  v e i n s  - 
common. 

B l o c k y  c o r e  

S h a t t e r e d  c o r e  s o f t  ? b leached  weakly 
c l a y  a l t .  

Gouge, b l a c k  c l a y  

Dk. g r e y - b l a c k  b l e a c h e d  vuggy s o f t  
wk l y  c l a y  a l t .  s h a l e  

B l a c k y  b r o k e n  c o r e  i n  p a r t  s o f t  f r i -  
a b l e  ? u k l y  c l a y  a l t .  p a l e  y e l l o w  
orange l i m .  on fr. 

S h a t t e r e d  c o r e  

I n  p a r t  b l o c k y  b r i g h t  y e l l o w  l i m  on 
fr. qz-ca l .  ve ined.  1% b a r i t e  L 1  cm 
leachedfvuggy nodu les  

B l o c k y  - b r o k e n  c o r e  l i m  ( g o l d e n  
y e l l o w - p a l e  ~ e l l o u )  on fr. Q z - c a l  
v e i n s  

I r r e g .  l e a c h e d  vuggy, g rey  b l .  sec- 
t i o n s  

Broken s o f t  w k l y  ? c l a y  a l t .  sha le ,  
i n  p a r t  f r i a b l e ,  1% l i m  c o a t e d  fr. 

0 
F r .  + BD 70-45 

F r .  + BD 45-60' 

F r .  0-60' 

CNT 60' 

0 
Fr .  30-60 

0 
F r .  0-60 
V. 30-60' 

0  
Fr .  0-60 

F r .  10-60' 

0 
Fr .  55-10 
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P r o j e c t :  B r i c k  DDH # 8-7-85 L o c a t i o n :  L8+00E, 4+09N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Dep th  61.6M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M VIM Fr/M CIA 

C lay  a l t e r e d ,  s o f t  f r i a b l e  b r o u n  - 
shale .  C  removed 

Broken w k l y  c l a y  a l t .  s h a l e ,  2% brown - 
b l e a c h e d  bands 

I n  p a r t  b l o c k y  ha rd ,  b r i t t l e  s i l i c e o u s  
g r a p h i t i c  s h a l e ,  G r .  shea r  p l a n e s  on 
Qz-0-20% ca l . ,  tr. s i d - l i m  v e i n s ,  v e i n s  
vuggy u i t h  b r i g h t  y e l l o w  t o  orange 
y e l l o w  l i m  i n f i l l i n g  vugs 

Vuggy Q z - l i m  v e i n  

Qz- l im-ca1.-s id v e i n s  i n  p a r t  vuggy 
w i t h  euhed qz - x-11s 

Hard, s h a t t e r e d  broken,  b r i t t l e  
s i l i c e o u s  g r a p h i t i c - c a r b o n a c e o u s  s h a l e  
mass ive ,  h e a l e d  h i g h  a n g l e  f r a c t u r e s  

0 
(0-30 ) x - c u t  + o f f s e t ,  Qz-cal ,  ve ins .  
G r a p h i t i c  m i r r o r  p l a n e s  on fr. S i d  
c o a t s  fr. Q z - c a l - s i d  v e i n s ,  r u s t y  l i m  
( ?  + o r p )  i n f i l l s  some fr. and v e i n s  

Broken s h a t t e r e d  

Qz-S id- rus ty  orange ? l i m  v e i n s  

S h a t t e r e d  

Loss o f  0.7 m o v e r  i n t .  

Qz-veins,  tr. c a l c .  + s i d .  

Broken s h a t t e r e d  c o r e  

I r r e g .  anatomas ing q z - s i d - l i m  v e i n s ,  
b r o k e n  c o r e  i n  p a r t  r u b b l e  

Broken c o r e  i n  p a r t  s o f t e r  o v e r s 2 5  
cm i n t e r v a l s  ? a l t .  o r  l e s s  s i l i c e o u s  
ca rb .  sha le .  S i d - c a l .  on fr. Oz-cal-  
s i d  v e i n s ,  l o c a l l y  r u s t y  b roun  l i m  on fr. 

F r .  + BD 60' 

0 
F r .  0-60 

0 
F r .  60-20 
V. 60-45' 

0 
F r .  0-90 

F r .  0-40' 

V. 30-40' 

0 
F r .  0-30 

V. 60-30' 

0 
F r .  0-90 

V .  0-60' 

0 
F r .  10-50 



LOGGING tFORH 
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P r o j e c t :  B r i c k  DDH # 8-7-65 L o c a t i o n :  L8+00E, 4+09N 
Ang le  -4su B e a r i n g  021V T o t a l  Dep th  61.6M 

FROH TO INTERVAL DESCRIPTION Rec. ROD VT/H VIM F r i l l  CIA 

37.2 40.2 3.0 Broken s h a t t e r e d  c o r e ,  p a l e  y e l l o w  1.4 0  1.0 10 100 F r .  0-60 0 

l i m - s i d  on fr., s o f t  ? a l t .  s h a l e  

40.2 42.2 0 
3.0 Broken s h a t t e r e d  c o r e  s o f t ,  r u s t y  - 2.0 0  0.8 6  90 Fr .  10-40 

y e l l o w  l i m  ? s t a i n  on fr. i r r i d e s -  
c e n t  t a r n i s h  on fr. 10% on i n t  gouge 

43.2 45.0 1.8 S h a t t e r e d  shea red  c rushed  s o f t  co re ,  1.8 0  6.0 20 F r .  30-60 0 

l i m  + tr r e a l g a r  ( y e l l o u - o r a n g e )  c o a t s  
fr. a n d s t a i n s  c o r e  30% y e l l o u - r u s t y -  
o range s t a i n s .  Q z - l i m  v e i n s ,  g r a p h i t e  
m i r r o r  p l a n e s  on fr. i r r i d e s c e n t  
t a r n i s h  abundant 

45.0 61.6 16.6 4a; I n t e r b e d d e d  b l a c k  carbonaceous - 14.0 0.4 0.6 0.5 18 F r .  + BD 45-60' 
s h a l e  and 10-40% dk g rey  mudstones. 
Amount o f  mudstone beds l am inae  - 1 3  
cm beds i n c r e a s e s  w i t h  depth.  Dk 
g r e y  mudstones c o n t a i n  0-20% dissem. 
py. tr. 1-30 an Qz-Py bands ? / v e i n s  
p a r a l l e l  bedd ing.  G r .  l o c a l l y  a l o n g  
bedd ing  p l a n e s  

45.0 61.6 16.6 B l o c k y  f r a c t u r e s  p a r a l l e l  bedd ing  14.0 0.4 F r .  + BD 60-45' 

45.0 50.2 5.2 B locky ,  b r o k e n  c o r e  p a l e  y e l l o w  l i m  5.2 0  0  0  50 Fr .  + BD 55-45' 
on fr. 

45.3 45.5 0.2 Rus ty  r e d  - red-orange t o  r u s t y  0.2 0  0  0  50 F r .  45-55' 
yed low c o a t i n g  on fr. ? l i m / o r p / A s  
m i n e r a l s  

45.5 47.5 2.0 . Broken c o r e  2.0 0  0  0  70 F r .  60-45' 

46.6 48.7 2.1 Grey - Grey w h i t e  t o  s i l v e r  c o l o u r e d  2.1 0  0  0  35 Fr .  60-55' 
s u b - m e t a l l i c  m i n e r a l  c o a t s  o u t s i d e  o f  
c o r e  a l o n g / f r o m  fr. (2% o f  i n t e r v a l )  
s o f t  ( H  2-3) f o r m s  c r u s t s  t o  w i spy  
a c i c u l a r  aggregates .  

48.7 50.2 1.5 B l o c k y  - b r o k e n  c o r e  y e l l o w  l i m  on 1.5 0  0  0  0 F r .  60-50' 
some fr. 

50.2 55.5 5.3 B l o c k y  core .  Gr. on some fr., Qz- 5.3 0.4 0.2 1 , , 15 F r .  + BD 55-65' 
ca l -euhed py ? v e i n s t b a n d s  p a r a l l e l  
bedd ing  
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LO66116 FORM 

B r i c k  DDH # 8-7-85 Locat ion:  L8+00E, 4+09 

Page 4 o f  4 

0 
Angle -45 Bear ing  021' T o t a l  Depth 61.6M 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/M V/M Fr/M CIA 

55.5 61.6 6.1 B l o c k y  b roken  c o r e  3.5 0 1.0 1 60 F r .  + BD 50-65' 

56.67 56.7 0.03 65% py, 30% qz, 5% s i d  ve in .  Py  0.03 0 100 1 20 V.  50' 

euhed, p a r a l l e l  b e d d i n g  

57.0 61.6 
0 

4.6 Broken c o r e  l o w e r  t h i r d  o f  i n t e r v a l  2.0 0 2.0 10 80 F r . 6 0 - 3 0  
is 50% gouge u i t h  w h i t e  qz m i c r o -  
v e i n i n g .  Gouge i n  p a r t  vuggy ? 
l e a c h e d  u i t h  p a l e  brown c l a y - s i d  
i n  vugs 

EOH 



SUMMARY LOG 

DDFI B-8-85 

Lithology 

Overburden 

Porphyry dyke/sill. 

Black carbonaceous shale with mudstone inter- 

beds. 

Porphyry dyke/sill. 

Black carbonaceous to graphitic shale with 

mudstone interbeds. In part more carbonaceous 

and graphitic than other intersections of this 

lithology (i.e. DDH B-1 and 4-85). 

91.6 - 120.5 m Black carbonaceous shale with mudstone inter- 

beds. 

120.5 - 194.6 m Black graphitic-carbonaceous siliceous shale. 

194.6 - 216.0 m Grey-black weakly carbonaceous siliceous shale 

216.0 - 250.6 m Black to grey-black weakly to non-carbonaceous 

shale with minor siltstone interbeds and 

sandstone laminae. 

Structure 

Shales break parallel bedding and fractures at 5-10 cm intervals. 

Bedding averages 30-40° C/A to approximately 140 m and gradually 

changes to 60-70° C/A to EOH. Porphyry fractured at 10-25 cm 

intervals. One to five quartz + calcite,.pyrite, siderite, limon- - 
ite veins/m, (_5 cm wide occur throughout shales. Graphite-limonite 

+ calcite coat fractures within the shales, limonite on fractures - 
in porphyry. 



Major Fault/Fracture Zones and Vein 

Fracture/fault zone, loss of 1.2 m core. 

Fracture/fault zone, loss of 41.1 m core. 

Fault zone, loss of 13.7 m core. 

30% gouge. 

10% gouge. 

25% quartz-calcite veins. 

10% gouge. 

25% quartz-calcite-pyrite veins. 

15% quartz-calcite-siderite-pyrite veins. 

15% gouge. 

30% gouge, loss of 3.5 m core. 

Quartz-pyrite vein. 

Fault zone, loss of 24.9 m core. 

25% clay-limonite-quartz-?zeolite veins.. 

70% gouge, 5-10% quartz vein, loss of 4.6 m 

core. 

Gouge. 

Fracture zone. 

Fracture zone. 

Alteration 

15.1 - 18.2 m Moderately to strongly clay-sericite altered 

limonite stained porphyry. 

19.4 - 22.3 m Weakly clay altered shale, in part friable 

22.3 - 33.2 m Moderately to strongly clay-sericite altered 

limonite stained porphyry. 

115.8 - 116.3 m Greenish black moderately clay altered shale, 

in part vuggy leached. 

123.1 - 124.2 m Grey-green bleached moderately , ,  clay altered 

shale, carbonaceous material removed. 

160.3 - 168.2 m ? weakly clay altered shale. 



Mineralization 

1-15% disseminated pyrite in all lithologies, 0.1-30 cm stratiform 

pyrite beds. 

15.1 - 22.3 m ? limonite-orpiment crusts on fractures. 

25.2 - 26.9 m ? golden yellow orpiment and pale emerald 

green-aquarmarine soft ( H  2-3) ? zeolite coat 

fractures. 

213.0 - 221.2 m 9% 1-30 cm stratiform, massive pyrite beds and 

irregular lenses. 

220.9 - 221.2 m Massive pyrite beds. 
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P r o j e c t :  B r i c k  DDH # 8-8-85 Locz 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Dep th  250.60 M 

FROM TO INTERVAL DESCRIPTION Rec. RQD V T / I  V / I  F r / I  CIA 

Overburden 

7a; Mod-s t rong l y  c l a y  s e r i c i t e  a l t .  - 
p o r p h y r y  b i o t  a l t .  t o  c l a y  ( n o t  
v i s i b l e )  f e l d s  a l t .  t o  ye l l ow-g reen  
c l a y  10-15% q u a r t z .  60% p a l e  y e l l o w  
l i m .  s t a i n .  Lim. + c l a y  on fr., 
l o c a l l y  w i t h  dk. r e d - p u r p l e  hem. 
c o a t i n g  tr. b r i g h t  y e l l o w  e a r t h y  
amorphous c o a t i n g  l i m .  o r p i m e n t  on 
some fr. 

CNT wi th  s h a l e  sharp ,  sub p a r a l l e l  
bedd ing.  No b l e a c h i n g .  

4a; b l a c k  carb .  s h a l e  w i t h  5-15% dk. - 
g r e y  mudstone i n t e r b e d s  p a l e  y e l l o w  
l i m .  + c l a y  c o a t s  most fr. w i t h  
( l o c a i l y )  g r a p h i t e  Qz  - + tr. c a l c i t e -  
l i m .  V. Broken s h a t t e r e d  co re .  

S o f t e r ,  i n  p a r t  f r i a b l e  b roken  
s h a t t e r e d  co re .  5% l e s s  t h a n  o r  
e q u a l  t o  3  c a  gouge zones o v e r  i n t e r v a l .  

CNT w i t h  p o r p h y r y  sha rp  

7a; Mod t o  s t r o n g  c l a y - s e r i c i t e  a l t .  - 
porphy ry .  B i o t -  a l t .  c l a y - s e r i c i t e  
( o n l y  l o c a l l y  v i s i b l e )  f e l d s  t o  
g r e e n i s h - y e l l o w  c l a y - s e r i c i t e  10-152 
qz. 0-5% dissem. py on t o  euhed ra l .  
A l t .  decreases w i t h  depth .  F r .  c o a t e d  
w i t h  l i m .  + c l a y ,  l o c a l l y  dk. p u r p l e -  
r e d  hem. s t a i n .  

B l o c k y  fr. co re ,  l i m .  + c l .  on fr. 
s t o n g l y  a l t . ,  60% p a l  y e l l o w  l i m .  
s t a i n .  

S t r o n g l y  a l t .  i n  p a r t  b l o c k y ,  
20% p a l e  y e l l o w  l i m .  s t a i n .  

0 
Fr .  40-0 

45O 

0 
Fr .  + BD 40-50 

Fr .  40-50' 

CNT 30' 

F r .  60-20' 

0 
Fr .  10-50 

0 
Fr .  60-30 
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o j e c t :  B r i c k  DDH # 6-8-85 L o c a t i o n :  L7+00E 3+00N 

0 
Ang le  -45 B e a r i n g  021' T o t a l  Dep th  250.60 M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/H VIM F r /H  CIA 

Golden y e l l o w  ?orp .  c r u s t s  o f  b r i t t l e  1.7 0.7 0  
m a t e r i a l  on fr. a l s o  s o f t  H2 p a l e  
emera ld  green-acquamarine c r u s t / c o a t i n g  
? z e o l i t e  u n d e r l i e s  orp .  

Mod. a l t .  p o r p h y r y  p a l e  t o  b r i g h t  
y e l l o u  + r u s t y  brown l i m .  s t a i n  on 
fr., h i g h  a n g l e  fr. have p u r p l e - r e d  
hem. py + qz -ve ins .  

CNT u i t h  s h a l e  sha rp  

4a-4c; B l a c k  carbonaceous s h a l e  t o  
g r a p h i t i c  s h a l e  u i t h  0-15% dk. g r e y  
mudstone i n t e r b e d s .  A t  1-50cm. i n t . ,  
l e s s  t h a n  o r  e q u a l  t o  3cm t h i c k .  
G r .  m i r r o r  p l a n e s  common, q z - c a l  + - 
py ve ins ,  t r . - 1% l e s s  t h a n  o r  equa l  
t o  Icm s t r a t .  py beds. Appears t o  be 
a  h y b r i d  u n i t .  

B l o c k y  b r o k e n  c o r e  abundant gouge 
zones. 

Broken s h a t t e r e d  c o r e  65% gouge 

90% b l a c k  gouge 

Broken c o r e  10% gouge shea red  c o r e  
Qz-ca l -py  v e i n s  

Broken c o r e  10% gouge l shea red  c o r e  
Qz-ca l -py  V.  

B l o c k y  i n  p a r t  b r o k e n  core ,  2% l e s s  
t h a n  o r  e q u a l  t o  3cm gouge zones. 
Qz -ca l .  m i c r o v e i n e d .  

0 
F r .  30-40 

0 
Fr .  60-10 

CNT 80' 

F r .  60-0' 

0 
F r .  60-45 

G. 60-45' 

0  
Fr .  60-30 

0 
V .  0-90 

BD 60' 

F r .  0-60' 

F r .  65-40' 
G. 60-45' 
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P r o j e c t :  B r i c k  DDH # 8-8-85 L o c a t i o n :  L7+00E 3+00N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Dep th  250.60 M 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M V / I  F r / I  CIA 

B roken  c o r e  10% gouge + r u b b l e l s h e a r e d  1.8 
co re .  G r .  m i r r o r  p l a n e s  on fr. 

Broken s h a t t e r e d  shea red  c o r e  35% b l a c k  2.2 
gouge, qz -ca l .  v e i n e d  

Gouge 0.5 

Broken shea red  s h a t t e r e d  core ,  Gr. 4.4 
m i r r o r  p l a n e s  on fr. Qz-ca l .  v e i n e d  
5% l e s s  t h a n  o r  e q u a l  t o  2cm gouge 
zones t h r o u g h o u t .  

Qz -ve in  b r e c c i a ,  75% s h a l e  s h o t  t h r o u g h  0.3 
w i t h  qz  + 0-5% c a l .  ve ins .  - 
Broken c r u s h e d  r u b b l e  core .  c a l  + 1  .O 
0-30% Qz. ve ins .  5% l e s s  t h a n  or -equa l  
t o  4cm gouge zones. 

B l o c k y  i n  p a r t ,  b r o k e n  core .  3.5 

Q u a r t z  v e i n  0.03 

Crushed b roken  5% gouge 0.6 

Broken c o r e  10% gouge l e s s  t h a n  o r  3.1 
e q u a l  t o  l O c ~  t h i c k  zones. Qz-ca l .  
ve ins .  

8% gouge + c rushed  r u b b l e  2.2 

Fr .  60-30' 

BD 35' 

0 
Fr .  0-40 
BD 40-0' 

CNT 50' 

F r .  + 84  0-30' 
V. 0-90 

F r .  10-40' 

F r .  60-10' 
V. 20-60' 

v.50° 

F r .  30-50' 

F r .  60-30' 

F r .  + 8D 40-60' 
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P r o j e c t :  B r i c k  DOH # 8-8-85 Location: L7+00E 3+00N 
0 0 

Angle -45 Bearing 021 T o t a l  Depth 250.60 M 

FROR TO INTERVAL DESCRIPTION Rec. ROD V T / I  V / I  F r / I  C I A  

Whi te  vuggy qz v e i n  30% s h a l e  f r a g s  

w h i t e  vuggy qz. v e i n ,  tr. s i d .  i n  
vugs, 20% s h a l e  f r a g s .  

Broken c o r e  40% gouge qz-s id .  v e i n s  

B l o c k y  b roken  co re ,  q z - s i d  v e i n s  

B l o c k y  i n  p a r t  b roken  c o r e ,  qz -ca l .  
v e i n s .  

Qz-ca l .  v e i n  

Qz-ca l .  v e i n s  (50150 Q/C) t r - 5 %  s i d .  
5% py, 75.0% s h a l e ,  s h o t  t h r o u g h  w i t h  
v e i n .  

B l o c k y  b roken  c o r e  

40% shea red  c o r e  

10% shea red  co re ,  g r .  shea r  p l a n e s  on 
fr. 

Qz-ca l -py  v e i n  - + tr. s i d .  i r r e g .  v e i n s  

Qz + c a l .  v e i n s  

Broken s h a t t e r e d  

Q z - c a l  (60140)  + 5% py ve in ,  25% s h a l e  
f r a g s .  

S h a t t e r e d  shea red  core .  

S h a t t e r e d  shea red  co re ,  15% s o f t  
gouge l e s s  t h a n  o r  e q u a l  t o  8cm 
chunks. 

0 
F r .  60-30 

0 
BD + F r .  0-30 

0 
F r .  + BD 30-10 

0 
F r .  40-30 

F r .  30-40' 

0 
F r .  0-40 

F r .  40-60' 

V. 60-30' 

V.  80-20' 

F r .  40-20' 

v. 45O 

Fr.+Sh.+ 
BD 60-10' 

F r .  60-20' 
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P r o j e c t :  B r i c k  DDH # 6-8-85 L o c a t i o n :  L7+00E 3+00N 
0 0 

Ang le  -45 B e a r i n g  021 T o t a l  D e p t h  250.60 M 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/H VIM F r /M  CIA 

Leached vuggy b l a c k  s h a l e ,  py-qz + s i d .  0.2 0.2 20.0 
ve ined ,  20% dissem. py i n  rock .  

Broken s h a t t e r e d  c o r e ,  5% shea red  c o r e  1.3 0  0.1 
t o  gouge. 

Broken b l o c k y  c o r e  2.7 0  0.1 

25% b l a c k  shea red  core /gouge,  b r o k e n  1.2 0  0  

45% b l a c k  shea red  core /gouge b roken  1.3 0  0.8 
s h a t t e r e d .  

5% shea red  co re ,  b l o c k y  b r o k e n  c o r e  1.6 0  0.2 

4a; B l a c k  ca rb .  s h a l e  w i t h  15-35% dk. 28.6 3.3 0.4 - 
grey  l e s s  t h a n  o r  e q u a l  t o  3cm mud- 
s t o n e  (5-20% py d issem) i n t e r b e d s  
f i n e l y  l a m i n a t e d  l a y e r e d .  1% 1-150 mm 
mass ive  s t r a t .  py  beds + l e n s e s  t h r o u g h -  
o u t ,  Qz-Cal-py+ s i d .  v e i n s .  F r .  
p a r a l l e l  b e d d i n g  tr. c a l c i t e  on h i g h  
a n g l e  fr. r a r e  carb.-gr.  on fr. 

B l o c k y  b roken  

B l o c k y  c o r e  

100% py bed. 

Gouge-crushed c o r e  

Broken,  5% c rushed  core /gouge 

70% ameboid py b l e b s  s t r a t a b o u n d ,  
30% g r e y  qz. 

Broken 

Broken 

Sheared c r u s h e d  c o r e  

0 
V .  0-90 

F r .  20-50' 

0 
F r .  + 8D 60-30 

F r .  60-40' 

0 
Fr .  60-0 

F r .  30-50' 

BD + F r .  50-35' 

F r .  + BD 60-45' 

Fr .  + aD 50-35' 

BD + CNT 45' 

CNT 60-50' 

F r .  40-50' 

CNT 40' 

F r .  + BD 45' 

0 
F r .  0-50 

Sh. 30-50' 
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Pro jec t :  B r i c k  DOH # 8-8-85 Location: L7+00E 3+00N 
0 

Angle -45 Bear ing  021' T o t a l  Depth 250.60 M 

FROH TO INTERVAL DESCRIPTION Rec. ROD VT / I  V/H F r / l  CIA 

I n  p a r t  b l o c k y  

Wh i te  Qz-vein, tr. py. 

80% py, 20% qz, ? v e i n  i r r e g .  sha rp  
c o n t a c t s  s u b p a r a l l e l  x - c u t t i n g  
bedd ing.  

Broken b l o c k y  

2% l e s s  t h a n  o r  e q u a l  t o  4cm py-  
qz. ? s t r a t .  beds. Gr. m i r r o r  
p l a n e s  on some fr. 

70% py  30% qz. tr. c a l c .  i r r e g .  
v e i n l b e d  s u b p a r a l l e l  bedd ing.  

B l o c k y  i n  p a r t .  Broken co re ,  qz -ca l  
and qz-ca l -py  ve ins .  

Gouge 

80% py, 20% qz. tr. c a l c .  v e i n l b e d ?  
i r r e g .  shp c n t ,  s u b p a r a l l e l  b e d d i n g  
i n  p a r t  coxcomb t e x t .  ? f i b r o u s  py 
b lades .  

Green i sh  b l a c k  s o f t  c l a y  ? a l t .  s h a l e  
i n  p a r t  vuggy leached.  ? s i d .  v e i n s .  

Ca l ca reous  s i l t s t o n e  t o  m a r l s t o n e ,  
f i n e  g r a i n e d ,  c a l c i t e  ve ined.  

B l o c k y  i n  p a r t ,  b r o k e n  core.  

Broken 

B r i g h t  y e l l o w  t o  r u s t y  ye l l ow-o range  
l i m .  on fr. 

F r .  + BD 30-45' 

CNT+BD 50-40' 

CNT 40' 

F r .  30-40' 

F r  .+BD 20-48' 

CNT 40' 

CNT 50' 

Sh. 50-40' 

CNT 30-45' 

0 
F r .  0-90 

F r  .+BD 20-35' 

F r .  50-30' 

F r .  20-35' 
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P r o j e c t :  B r i c k  DDH # B-8-85 L o c a t i o n :  L7+00E 3+00N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  Dep th  250.60 H 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/M VIM Fr/M CIA 

4c;  B l a c k  g r a p h i t i c - c a r b o n a c e o u s  - 48.7 1.4 
s i l i c e o u s  s h a l e ,  mass ive  t o  l am ina ted ,  
h a r d - b r i t t l e  u n i t  g r a p h i t i c  m i r r o r  
p l a n e s  on most fr. l o c a l l y  w i t h  c a l c i t e  
and y e l l o w  l i m .  Qz -ca l .  m ic ro -ve ined .  

F r a c t u r e f f a u l t  zone. B l o c k y  b roken  co re .  

Grey g reen  b l e a c h e d  c l a y  a l t e r e d  s h a l e  
w i t h  0.5-3.5 cm y e l l o w  c l a y - l i m .  + - 
5-20% w h i t e  ( m i l k y )  H4 c o n c e n t r i c a l l y  
zoned c r y s t a l s  ( s p h e r i c a l  l e s s  t h a n  o r  
e q u a l  t o  6 m )  and m i n o r  qz. i n  v e i n  
carb .  m a t e r i a l  retnoved f r o m  s h a l e  

Broken b l o c k y  

Broken b l o c k y  c o r e  

Broken c o r e  5% gouge, qz  v e i n ,  l i m .  

on some fr. 

S h a t t e r e d  c o r e  

3py  v e i n ,  95%, 5% g r e y  qz, m i g h t  be 
s t r a t i f o r m  r e d .  g r a i n e d  py. 

B l o c k y  s h a t t e r e d  c o r e  

Ye l l ow  1im.-c lay w i t h  5% l e s s  t h a n  o r  
e q u a l  t o  5mm w h i t e - p a l e  y e l l o w  H3-4 
? z e o l i t e  min., s i m i l a r  t o  123.1-124.2 
i n t e r v a l  

Broken co re ,  l i m .  on fr. 

Tryconed ou t ,  r o d s  were s t u c k  

Broken s h a t t e r e d  core .  Qz  + l i n .  v e i n s  - 
Qz- l im.  v e i n s ,  r u b b l e  

F r .  35-20' 

0 
F r .  0-60 

0 
F r .  0-60 

0 
F r .  60-40 

0 
F r .  60-0 

V. 25' 

0 
F r .  0-50 

V. 20-30' 

F r .  60-40' 

0 
F r .  + V. 0-90 
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Pro jec t :  B r i c k  DDH # 8-8-85 Location: L7+00E 3+00N 
0 0 

Angle -45 Bearing 021 T o t a l  Depth 250.60 

FROM TO INTERVAL DESCRIPTIOH Rec. ROD V T / I  VIM ~ r / l  CIA 

B l o c k y  i n  p a r t  b r o k e n  co re .  

Broken s h a t t e r e d  

Broken s h a t t e r e d  c o r e  3% carb .  gouge 
l e s s  t h a n  o r  e q u a l  t o  5cm. 

Y e l l o w - r u s t y  orange 1 im. -c lay  v e i n  

B l o c k y  b r o k e n  co re ,  Qz v e i n s .  

B l o c k y  b r o k e n  co re ,  l i m .  on fr., 
Oz - py v e i n s .  

B roken  s h a t t e r e d  core ,  q z - l i n .  + py  - 
ve ins .  

B l a c k  s o f t  c l a y  gouge ? c l a y  a l t e r e d ?  
f i r s t  lOcm o f  c o r e  i s  w h i t e  qz -ve in  
5% 1 im.s t .  

Gouge + c r u s h e d  c o r e  o v e r  f i r s t  1.21 
so re ,  r e a a i n d e r  s h a t t e r e d ,  i n  p a r t  
c l a y  a l t e r e d .  

Broken s h a t t e r e d  co re ,  l i m .  on fr. 

Broken c o r e l r u b b l e  

Broken c o r e  

Broken c r u s h e d  c o r e  

B l o c k y  b roken  c o r e  l i a .  on h i g h  
a n g l e  fr., qz- l im.  v e i n s  

Broken c o r e  l i m .  on fr. qz. v e i n s  

F r .  + BD 60-50' 

F r .  60-40' 

Fr .  + BD 50-40' 

v. 45O 

Fr. 50-30' 

F r .  + BD 50-40' 

F r .  50-10' 

0 
F r .  90-10 

F r .  70-20' 
BD 70' 

F r .  70-40' 

F r .  70-50' 

F r .  0-40' 

0 
F r .  0-30 
BD 75-60' 

Fr .  + BD 75' 
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P r o j e c t :  B r i c k  DDH # 8-8-85 L o c a t i o n :  L7+00E 3+00N 
0 

Ang le  -45 B e a r i n g  021' T o t a l  D e p t h  250.60 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/M V/H F r / H  CIA 

183.0 183.4 0.4 Broken c o r e  0.4 0 0 0 70 F r .  60-0 
0 

183.4 192 8.6 B l o c k y  i n  p a r t  b r o k e n  l i m .  on h i g h  8.6 0.6 0 0 25 F r .  + ED 75-65' 
a n g l e  fr. 

189.5 189.9 0.4 Broken c o r e  0.4 0 0 0 100 F r .  + BD 70-60 
0 

192.0 194.6 2.6 Broken s h a t t e r e d  co re ,  5% c rushed  2.1 0 0.1 1 100 F r .  0-70' 
r ~ c k / ~ o u g e .  

194.6 216.0 21.4 4d; Dark  g rey ,  g r e y  b l a c k ,  b l u i s h  - 19.6 2.0 
b l a c k ,  b r i t t l e  h a r d  w k l y  ca rb .  
s i l i c e o u s  s h a l e  f l a s e r  lam. t o  
bedded i r r e g .  ca rb .  l e n s e s / l a y e r s  
l e s s  t h a n  o r  e q u a l  t o  2co. 1-10% 
dissem. py. t h r o u g h o u t  w i t h  t h i n  
s u l p h i d e - p y r i t e  s t r a t i f o r m  l e n s e s  
+ b l e b s  ( l e s s  t h a n  o r  e q u a l  t o  
5.0cm, 2% o f  u n i t  on avg).  L o c a l l y  
carb .  m a t e r i a l  on fr. Lower c o n t a c t  
g r a d a t i o n a l ,  based on change t o  l e s s  
s i l i c e o u s  s h a l e  o r  p resence  o f  sand/ 
s i l t  laminae.  

ED + FR. 10-60' 

194.6 209.7 15.1 B l o c k y  b r o k e n  c o r e  l i m .  s t a i n  l o c a l l y  3.3 0.3 0 0 25 F r .  80-60' 
con fr. 

194.6 196.0 1.4 B roken /b locky  1.2 0 0 0 45 Fr .  70-30' 

196.0 197.5 1.5 B l o c k y  c o r e  1.5 0.1 0 0 30 F r .  70-30' 

197.0 197.1 0.1 I r r e g .  r u s t y  y e l l o w  l i n .  s t a i n  i n  c o r e  1..5 0.1 0 0 30 F r .  70-30' 
? a l t .  py? 

197.5 198.7 1.2 Broken c o r e  1.0 0 0 0 60 F r .  0-70' 

198.0 198.4 0.4 40% r u s t y  y e l l o w  brown l i m .  s t a i n  1.0 0 0 0 0 
60 F r .  0-70 

o f  c o r e  as l e s s  t h a n  o r  e q u a l  t o  BD 70' 
2cm band ( ? a l t .  p y )  p a r a l l e l  bedding. 

I 

198.7 201.7 3.0 Crushed b r o k e n  c o r e  

201.7 204.5 2.8 B l a c k / b r o k e n  co re ,  qz. v e i n  

1.5 0 0 
0 

0 100 F r .  0-70 

0 
2.8 0.2 0.3 2 30 F r .  70-30 
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P r o j e c t :  B r i c k  DDH # 8-8-85 L o c a t i o n :  L7+00E 3+00N 
0 0 

Ang le  -45 B e a r i n g  021 T o t a l  Dep th  250.60 

FROM TO INTERVAL DESCRIPTION Rec. RQD VT/M VIM F r / H  CIA 

B roken  

Broken c o r e  l i n .  on fr. 

Broken b l o c k y  c o r e  m ino r  l i m .  on fr. 

I n  p a r t  b l o c k y  3% 1-30mm i r r e g .  py 
b l e b s  t o  i r r e g .  bands t h r o u g h o u t ,  
i n c r e a s i n g  i n  f r e q u e n c y  w i t h  dep th  
Qz - l im .  v e i n s  x - cu t  bedd ing.  

B l o c k y  b r o k e n  

6% l e s s  t h a n  o r  e q u a l  t o  2cm s t r a t .  
py bands-blebs. 

10% l e s s  t h a n  o r  e q u a l  t o  4  cm i r r e g .  
ameboid py. s t r a t .  

5; B l a c k  t o  dk. g rey  s h a l e  w i t h  4% - 
t h i n  sandstone l am inae  and 10% 
S i l t s t o n e  beds. Sha le  mass ive  t o  
l a m i n a t e d  i n  p a r t  f l a s e r  bedded 
s i l t s t o n e  + SS beds a r e  qz-ca l .  
w i n e d .  Y e l l o w  t o  r e d  h e m a t i t e  
on F r .  

10% 1-30cm s t r a t .  py t o  ameboid b l e b s  

S t r a t .  py bed 100% py Qz-Cal. m i c r o  
ve ined.  

S i l t s t o n e ,  g r e e n i s h  g rey  Qz-Cal. 
v e i n e d  grad. upper ,  sha rp  l o u e r  CNT 

S t r a t .  py bed i r r e g .  sha rp  CNT 

Grey-green s i l t s t o n e  bed. Qz-Cal. 
ve ins .  

Grey s i l t s t o n e  bed, Qz-Cal.  v e i n e d  

Gouge/crushed c o r e  

F r .  10-80' 

F r .  0-60' 

F r .  0-70' 

F r .  60-70' 

0 
F r .  0-50 

F r .  + BD 60-70' 

F r .  + BD 60-55' 

BD + F r .  65-80' 
F r .  10-35' 

F r .  + BD 65-75' 

CNT 70' 

CNT 70' 

CNT 70-60' 

V. 10-60' 

V. 10-40' 

F r .  65-30' 
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Pro jec t :  B r i c k  DDH # 8-8-85 Location: L7+00E 3+00N 
0 

Angle -45 Bear ing  021' T o t a l  Depth 250.60 

FROM TO INTERVAL DESCRIPTION Rec. ROD VT/K V / I  Fr/K CIA 

Grey-green s i l t s t o n e ,  Qz v e i n e d  

5a; Grey s i l t s t o n e  t o  s i l t y  s h a l e  - 
massive t o  l a m i n a t e d ,  Qz-Cal.  v e i n e d  

Ameboid py  b l e b  i r r e g u l a r  

B l o c k y  c o r e  

Grey s i l t s t o n e  t o  f i n e  SS bed Qz-Cal. 
ve ined ,  Cal .  l e a c h e d  o u t  i n  p a r t  
l e a v i n g  vugs. 

8 l o c k y  b r o k e n  c o r e  

Grey s i l t s t o n e  s i l t y  s h a l e  bed 80% 
Cal .  20% qz. as ve ins .  

Ca l .  + 15% qz. v e i n  

EOH 

V. 55-30' 

0 
V.  5-60 

Fr .  60-30' 

V. 50-10' 

F r .  60-30' 

V. 0-90' 

CNT 60' 

BD 60' 
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A R R I N G E R  MAGENTA 
Laboratories (Alberta) Ltd. 
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RRINGER MAGENTA 
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42008 - 10 STREET N E 
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ARRINGER MAGENTA 
LA boratories (A iberta) Ltd. 

42008 - 10 STREET N E 

CALGARY ALBERTA 

T2E 6K3 

PHONE (403) 250-1901 
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ARRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N E 

CALGARY ALBERTA 

T2E 6K3 
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RRINGER MAGENTA 
Laboratories (A Zberta) Ltd. 

42008 - 10 STREET N E 

CALGARY ALBERTA 

T2E 6K3 

PHONE (403) 250-1 901 
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ARRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N E 

CALGARY ALBERTA 

T2E 6K3 

PHONE (403) 250-1 901 
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ARRINGER MAGENTA 
Laboratories (A Zberta) Ltd. 

42008 - 10 STREET N E 

CALGARY ALBERTA 

T2E 6K3 

PHONE (403) 250-1901 
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BARRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N E 

CALGARY ALBERTA 

T2E 6K3 

P H Y E  - (403) 250-1901 . / 1 ( 1  I 
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RRINGER MAGENTA 
Laboratories (Aiberta) Ltd. 

42008 - 10 STREET N E 

CALGARY ALBERTA 

T2E 6K3 

PH,?NE (403) 250-1901 
Z L  ! 

- <'.t: "" - 
, I. I * . .  i - :  d 



ARRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N E 

C A L G A R Y  ALBERTA 

T2E 6K3 

P I O N E ,  (403) 250-1901 
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Laboratories (A lberta) Ltd. 
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RRINGER MAGENTA 
Laboratories (A iberta) Ltd. 

I 

42008 - 10 STREET N E 

C A L G A R Y  ALBERTA 

T2E 6K3 

PHONE (403) 250-1901 
a i -8  ' I  - I 
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ARRINGER MAGENTA 
Laboratories (A lberta) Ltd. 

42008 - 10 STREET N E 

CALGARY. ALBERTA 

T2E 6K3 

PHONE (403) 250-1901 
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ARRINGER MAGENTA 
Lzboratories (Alberta) Ltd. 

42008 - 10 STREET N E 

CALGARY ALBERTA 

T2E 6K3 

PHONE (403) 250-1901 



RRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N E 

CALGARY.  ALBERTA 

T2E 6K3 

PHONE (403) 250-1901 
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R R I N G E R  MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N E 

CALGARY ALBERTA 

T2E 6K3 

PHONE (403) 250-1901 
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MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N.E 

CALGARY.  ALBERTA 
T2E 6K3 
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BARRINGER MAGENTA 
Laboratories (Alberta) Ltd. 

42008 - 10 STREET N E 
CALGARY.  ALBERTA 

T2E 6K3 
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BARRINGER MAGENTA 
Laboratories (A iberta) Ltd. 

42008 - 10 STREET N.E. 
CALGARY. ALBERTA 

T2E 6K3 
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BARRINGER MAGENTA k Laboratories (A Zberta) Ltd. 
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RRINGER MAGENTA 
Laboratories (A Zbe rta) Ltd. 
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RRINGER MAGENTA 
Laboratories (Alberta) Ltd. 
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CALGARY ALBERTA 
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of Analysis 
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I SAMPLE No. 

Pulp Samples 

B1- 34 

B1- 48.5 

B1-180.5 

B2- 18.9 

B2-192.5 

B3- 86 

B3- 99.5 

B4- 9,8 

B4-195.3 

84-198.7 

B4-201.7 

B4-204.8 

B5- 46 

B5-117.7 

B6- 25 

B6- 29.3 

B6- 58.6 

B6- 61.1 

B7- 26.5 

~ g j e c t s  Retained one month. 

P..los M i n e d  one month 
:sS Zjkrific arrangements 

midc in advancr 

A S S A Y  

LORING LABORATORIES 

GRAMSITONNE GRAMSITONNE 
r,nl n 511 VFR 

2.469 

.309 

Trace 
Trace 
Trace 

. lo3  

Trace 
.960 

. I 71  

4.80 

1.71 

Trace 
Trace 
1 .O3 

Trace 

Trace 
3.43 
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FiCL1 Midlznd E s r t h  Science Associates F'ase 2 
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.:) C L 1 Midlsnd E s r t h  S c i e n c e  A s s o c i a t e s  F'ase 4 

Total 88 + 44 95 * 27 95 + 29 95961 97 + 39 97 * 55 
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T o t a l  95 * 50 97+61 ?&+I5 95 * 60 97+30 94 9 4 5  



M i d l a n d  E a r t h  S c i e n c e  A s s o c i z t e s  
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A C L 1  Midland Earth science Associates F'zge P 
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Midland E a r t h  S c i e n c e  A s s o c i s t e s  

Total 98.17 97 . 78 96 . 98 97 . 82 91.42 96 9 4 3  

T o t a l  
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19 Sept., 1985 

M.J. Aupper 1 e 
AG l P Canada Lt d. 
3000-350 7th Ave. SW 
Calgary, A1 ta. 
T2P 3N9 

Dear M i l  ton: 

The XRD mineralogical analysis results for the 4 core samples listed on 
your sample analysis form *07087 are as follows: 

6-4- 17.0 white accicular, transluscent mineral = 

epsom i te MgS04 . 7H20 

6-7-48 accicular mineral = 

alunogen A12(S04)3 . 1 7H20 with 

melanterite FeS04. 7H20 , graphite and trace i l l i t e  

8-8- 123.5 quartz plus siderite W- borax?) 
no barite present 

8-8-26.5 ' whole rock: i l l i t e  plus quartz (iron stained) 
pale green soft mineral = melanterite (see 6-7-48) 

Please note that most of the sulfates are water-soluble and are 
probably very recent. The epsomite, alunogen and melanterite could be 
synthetics derived from the combination of dri l l ing materials and the host 
rock. 

Sincere 1 y, 

\,,,&&I 
0add H. Quirt 
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JAMES V I N N E L L .  ! . ~ n . l c ~ , r  

JOHN G .  PAY N E.  i ' h ,  Ll. (;c<,l<,g:ar 

P.O. B O X  39 

8887 N A S H  STREET 

FORT L A N G L E Y .  B.C. 
V O X  1JO 

P H O N E  ( 6 0 4 )  888 -1  323 

Invoice 5356 
Report for: Milton J. Aupperle, 

Agip Canada Ltd., 
First Canadian Centre, 
3000, 350 - 7th Avenue S.W., 
Calgary, Alberta, 
T2P 3N9. 

September 6, 1985 

Samples: B-1 - 34.3, 43.15, 127.3, 180.5; 
B-2 - 182.8; 
B-4 - 14.2, 26.5, 74.1, 116.4, 168.0, 186.0; 
B-7 - 14.1, 25.0, 29.3, 52.4; 
B-8 - 24.3, 215.1. 

Summary : 

The samples are a suite of carbonaceous - pyritic shales, and associated 
rocks, which have been altered and mineralized in various ways; there are 
also three samples of porphyritic intrusive/subvolcanic rocks, two of which 
are altered. 

Some of the pyritic rocks contain pyrite which is syngenetic; others 
contain pyrite which has clearly been introduced, probably as a result of 
remobilsation of the syngenetic pyrite. The porphyries are a likely source of 
heat and mineralizing fluids , which are dominated by quartz. 

Apart from pyfite, the dominant sulphide is sphalerite. This is usually 
associated with quartz, but very fine sphalerite disseminated in the shales 
with pyrite may also be syngenetic. In one quartzitic sample the sphalerite 
is intergrown with stibnite. One sample contains disseminated realgar. Small 
amounts of chalcopyrite are often associated with sphalerite. No other 
sulphides, arsenides or halides were recognised. 

Minor amounts of carbonate alteration have occured in some of the rocks; 
one sample is a pyritic limestone which may be a complete replacement. 
Alunite occurs in one of the porphyries. 

The rock types and alteration are summarised overleaf. 

A. L. Littlejohn, M.Sc. 
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SUFIMARY OF ROCK TYPES. 

A) PORPHYRIES: B-4-14.2, B-4-26.5, B-8-24.3. 

B-4-26.5 is an unaltered quartz-monzonite porphyry consisting of 
plagioclase, biotite and quartz phenocrysts (plagioclase dominant) in a 
K-spar and quartz grondmass. Pyrrhotite is a major accessory. 

B-4-14.2 is a granite porphyry consisting of a graphic-like intergrowth of 
quartz and feldspar (K-SP~~) with a few quartz and feldspar phenocrysts. The 
feldspar has been pervasively and highly altered with sericite. Alunite 
occurs in patches in the altered feldspar and in veinlets. 

B-8-24.3 is a quartz-diorite porphyry consisting of quartz phenocrysts in 
a plagioclase groundmass. Moderate pervasive sericite alteration of the 
feldspar has occured. 

B) CARBONACEOUS - PYRITIC SHALES: B-1-43.15, 180.5, 182.8; 
B-4-74.1, 116.4; B-7-25.0, 52.4. 

These samples are finely layered sediments consisting mainly of extremely 
fine sericite, graphite and pyrite; B-1-180.5 and B-4-74.1 are are siliceous 
indicating a cherty component in the depositional system; sample B-4-116.5 
contains a cherty band. Fine quartz and quartzite clasts occur in B-1-180.5, 
B-7-52.4 and B-4-116.4. B-7-25.0 and B-7-52.4 are banded shales in which 
bands 1 to 3mm in width are highly graphitic and alternate with less 
graphitic bands; sample B-1-180.5 is finely banded. 

The pyrite in samples B-7-25.0, B-7-52.4 and B-1-180.5 (banded shales) 
forms extremely fine grains disseminated throughout and concentrated in thin 
bands. Spherical aggregates and larger cubic grains also occur. This pyrite 
appears to be mainly syngenetic. Pyrite is the other shale samples has been 
either remobilisea or introduced. The grains are ragged, full of fine 
inclusions and concentrated in patches and streaks; some are associated with 
quartz veins. In sample B-4-116.4 particularly, pyrite porphyroblasts show 
zonal growth and the graphitic layering may pass through the grains as a line 
of fine inclusions. 

Samples B-1-43.15, B-4-74.1 and B-4-116.4 are altered. In the latter two 
samples alteration is associated with fine quartz veins. The main result of 
this is the development of a bleached zone one or two millimeters wide around 
the vein; most of the graphite has been oxidised, otherwise no apparent 
change in the fabric has occured. Sample B-1-43.15 is a completely bleached 
shale with little graphite; some of the pyrite occurs concentrated in a patch 
but otherwise it appears unaltered. 

Sample B-4-116.4 shows further effects of alteration: Pyrite forms 
porphyroblasts decribed above; pyrite is also concentrated in the cherty 
band. Sphalerite occurs in the vein. Realgar is disseminated in the shale. 
Fine quartz clasts have been partly replaced by carbonate. Chlorite has 
formed in association with sericite in the chert band and the bleached zone. 



SUMMARY OF KOCK TYPES (cont.) 

C) SILICIFIED CARBONACEOUS SHALES: B-1-127.3, B-4-186.0. 

These samples consist mainly of quartz with smal fragments of shale and 
diffuse patches and whisps of graphite. Sample R-4-186.0 contains small 
amounts of sphalerite and pyrite intergrown with the quartz but most of the 
pyrite has been deposited in the shale and graphite fragments. Sample 
B-1-127.3 contains sphalerite, pyrite and stibnite. The stibnite is closely 
associated with sphalerite, forming small patches around it. Both are 
contained in interstitial patches of calcite. Most of the pyrite occurs in 
the quartz or graphitic whips but some is also associated with the carbonate. 
The carbonate patches are sometimes associated with alunite. 

D) HIGHLY CARBONACEOUS SIIALE WITH QUARTZ VEINLETS: B-4-168.0, B-7-14.1, 
B-7-29.3. 

This samples are rather compact shales which are highly graphitic. The 
graphite is so dominant and so finely intermixed with silicates that the 
nature of the silicate is not clear; I supect that they are cherty shales. 
There is a criss-crossing system of fine quartz veinlets. In sample B-7-29.3 
there is also a patch of quartz which has incorporated graphite into it, 
forming colloform patches. Extremely fine pyrite and sphalerite are present 
in the shaley parts of the rocks but are rare in the samples from B-7; in 
sample B-4-168.0 sphalerite occurs in the quartz veins and pyrite is 
disseminated in the shale. 

E) CARBONACEOUS CHERT: B-8-215.1. 

This sample is a chert consisting of fine quartz with a fine streaky 
layer-like network of graphite within it. Fine pyrite occurs in the graphite. 
There is also a pyritic layer which consists of pyrite cubes crowded within 
fine quartz. 

F) LIMESTONE WITH PYRITE: B-1-34.3. 

This sample consists mainly of calcite and pyrite. The pyrite is 
disseminated, sometimes in streaks and thin layers within the carbonate. 
About half of the carbonate forms small clear grains which grade into diffuse 
patches of very fine grains which contain the pyrite. There is a vein of this 
carbonate and this is full of pyrite; patches of sphalerite occur near the 
vein and are surrounded by pyrite. 



B-1-127.3: SILICIFIED CARBONACEOUS SHALE. 

This sample consists of mainly of quartz with small patches of remnant 
carbonaceous shale along with diffuse patches, whisps and discontinuous 
veinlets of graphite derived from the shale. Carbonate fills spaces between 
the quartz veins and is associated with sphalerite, some pyrite and stibnite; 
alunite ( 1 )  is also present. The shale is extremely fine grained and consists 
mainly of graphite with lesser amounts of quartz; clasts are not present. 
Minerals are: 

quartz 
shale 
graphite (vein) 
calcite 
sericite 
alunite ( ? )  
pyrite 
sphalerite 
stibnite 
Mn-oxide 

72% 
8 (graphite and quartz) 
6 
6 
2 
2 
2 
2 
minor 
trace 

Quartz forms subidiomorphic to shapeless interlocking grains which are 
mostly 1 to 3mm in size. It is highly strained and there are small patches 
and thin zones in which the quartz has recrystallised to shapeless grains 
less than O.lmm in size. It is rather dirty with submicroscopic included 
graphite. Small diffuse patches, thin whisps and discontinuous veinlets of 
extremely fine, massive graphite occur betwen and partly within the quartz 
throughout the section. The diffuse patches of graphite are mainly close to 
patches of shale, a few millimeters in size, which are cut by a closley 
spaced system of quartz veinlets up to 0.3mm in width which pass into the 
more massive quartz. 

Carbonate (calcite) mineralization followed the silicification. There are 
subrounded and vein-like patches a few millimeters in size in which 
idiomorphic quartz grains about 0.5mm in size have formed. These are cemented 
by calcite (which forms the bulk of the patches). Around the calcite grains 
(subrhombic, 0.1 to 0.5mm in size) and some of the quartz grains there is a 
thin network of very fine alunite ( ?  - perhaps jarosite). Calcite also forms 
very fine grains in thin diffuse veinlets between and within the quartz. In 
these is is sometimes associated with sericite. Extremely fine sericite 
occurs in small patches and thin zones adjacent to the shale or in dirty 
quartz. In one of the shale patches sericite (and calcite) have replaced 
parts of the shale, leaving a coarse network of shale around the sericite. In 
one patch of carbonate, partly within shale, there is a vein-like patch of 
Mn-oxide about 0.5mm wide. 

, , I 

I 

(continued) 



B-1-43.15: PYKITIC SHALE. 

This sample is a very fine grained sediment consisting mainly of sericite 
and pyrite. There is a thin bed in which extremely fine quartz is intergrown 
with the sericite. There is a thin bed in which streaky patches of graphite 
are present. More graphite may have been present, as in most of the shales of 
this suite, but has been bleached out; however there is no clear evidence for 
this in the section. Minerals are: 

sericite 74% 
pyrite 15 
graphite 8 
quartz 3 
chalcopyrite trace 
sphale ri t e trace 

The bulk of the rock consists of a compact streaky mass of sericite with 
grain size less than 0.005mm. Within this there is layer about lmm wide in 
which ragged, diffuse patches of quartz up to 0.2mm in size are intergrown 
with the sericite. Grain size of the quartz is less than 0.002mm. There is 
also a layer about 2mm wide in which diffuse, streaky patches of extremely 
fine graphite are intimately intergrown with the sericite. The sericite is 
slightly coarser in this layer. Patches are up to 0.5mm in size. Very thin 
whisps of graphite, up to 0.3mm in length occur throughout the mass of 
sericite. 

Pyrite forms rounded to subcubic grains 0.005 to 0.05mm in size which are 
disseminated throughout the rock. Aggregates and clusters of a few occur in 
places. Pyrite also occurs along seams up to 0 . 0 5 ~  in width which are 
graphitic; fine pyrite occurs in the graphitic whisps. The graphitic layer is 
crowded with pyrite and it is coarser with many grains up to 0.2mm in size. 
These are "dirty" with fine sericite inclusions. Pyrite is also concentrated 
in part of an ovoid patch about 6mm in size which is crowded with the coarser 
pyrite grains. There is no graphite in this patch; perhaps it has been 
bleached out ? 

Chalcopyrite forms subrounded grains 0.002 to 0.05mm in size which are 
scattered amongst the pyrite concentrations, often occuring adjacent to the 
pyrite grains and aggregates. Sphalerite also occurs in this manner. 



!i-1-34.3 : LII'IESTONE WlTH PYRITE. 

This sample consists mainly of an intergrowth of fine calcite and pyrite. 
The pyrite grains are somewhat elongated and may be concentrated along thin 
layers; they lie parallel to these. It is possible that this could be a 
completely altered shale (or other rock) and the alignment of the pyrite 
reflects the original bedding. Some of the carbonate (and pyrite) occurs in a 
vein cutting across this structure; the contacts are not sharp in section and 
the pyrite along the layers appears to have been introduced from the vein. 
However there is no sign of any relict texture or mineralogy. Minerals are: 

calcite 78% 
pyrite 20 
sericite 2 
sphalerite minor 
chalcopyrite trace 
quartz trace 
K-spar trace 
stibnite rare 

The calcite forms subhedral to shapeless grains about 0.2mm in size which 
grade into diffuse patches of much finer (0.02mm) grains giving the 
appearance of a cement around them. Both types occur in about equal amounts. 
The larger calcite grains are clear while the smaller are rather cloudy and 
dirty, due in part to extremely fine pyrite, but this carbonate may be 
Fe-bearing (?).  The fine cloudy carbonate is dominant in the vein and has 
clearly been introduced. Could the original rock have been a limestone which 
has been altered by carbonate and pyrite ? ?  

Pyrite forms ragged elongated grains and aggregates 0.1 to 0.3mm in length 
which coalesce into thin streaks up to lmm in length. There are also many 
much finer rounded to cubic grains scattered between the larger ones. The 
pyrite is disseminated evenly throughout the rock but in places there is a 
more or less masssive concentration in layers about 0.3mm in width. The 
pyrite tends to dccur within the patches of cloudy carbonate. In one layer 
the pyrite is intergrown with sericite. 

The vein is about 2mm wide and consists largely of a mass of fine cloudy 
calcite intimately intergrown with ragged pyrite grains and aggregates. Very 
fine sericite is intergrown with the calcite and pyrite. The pyrite tends to 
be concentrated at the edges. There is a small patch of fine quartz 
associated with a spherical patch of K-spar about 0.2mm in size. 

Most of the sphalerite occurs in or close to the vein. It forms rounded to 
shapeless grains 0.1 to 0.5mm in size and usually occurs in clusters of a few 
grains. Very fine sphalerite grains are scattered throughout the rock. The 
sphalerite is often surrounded by pyrite. Very fine chalcopyrite inclusins 
occur along crystallographic directions in many of the sphalerites. Pyrite 
also occurs sometimes and one thin elongated stibnite ,Jinclusion occurs 
associated with chalcopyrite. Shapeless grains and aggregates of chalcopyrite 
less than 0.05mm in size occur near the sphalerite; small subrounded grains 
may occur adjacent to it. 



As well as the patches of quartz, calcite, sericite and alunite there are 
several subangular interstitial patches 0.5 to 2.0mm in size which consist of 
calcite intimately intergrown with sulphides. Sphalerite is the main phase in 
these and forms subrounded to subangular grains 0.2 to 0.8mm in size. Inone 
larger patch there are also cubic to rounded pyrite grains 0.05 to 0.2mm in 
size which also occur in aggregates. The sphalerite is partly surrounded by 
angular or shapeless grains of stibnite up to 0.5mm in size. Thin fractures 
are filled with stibnite. Some stibnite cements small clusters of pyrite. The 
calcite is crowded with elongated stinbites about O.lmm in size. A few small 
calcite patches and veinlets contain fine stibnite only. 

As well as occuring in the calcite patches, much of the pyrite is 
associated with the graphitic patches and whispy veinlets; it is also 
scattered between the quartz grains throughout the section. 



B-1-180.5: CARBONACEOUS, SILICEOUS SHALE. 

This sample is a very fine grained sediment with a very fine, somewhat 
crumpled bedding which is offset slighty by cross-cutting, sinuous fractures 
which may be filled with graphite or quartz and pyrite. The bulk of the rock 
consists of an extremely fine cherty quartz, sericite and graphite; small 
quartz and quartzite clasts are scattered amongst this intergrowth. Darker 
beds are graphite and pyrite rich. Minerals are: 

cherty quartz 25% 
sericite 25 
graphite 3 5 
quartz clasts 10 (includes minor quartzite) 
pyrite 5 
sphalerite trace 
zircon trace 

The cherty quartz forms a compact mass of shapeless interlocking grains 
about 0.001mm in size. Disseminated along the bedding and mixed with this are 
thin ragged flakes of sericite about 0.02mm in length. There is no 
concentration of sericite. Graphite is also intimately mixed with the chert 
and forms grains mostly less than 0.005mm in size, with a few up to 0.02mm. 
It tends to occur in thin whisps and streaks. The graphite is concentrated in 
beds up to 0.5mm in width where fine whispy laminae are closely spaced 
amongst the cherty quartz and sericite. 

Quartz clasts are rounded to subangular and vary in size from 0.02 to 
0.2~. The finer are scattered throughout, but the coarser are concentrated 
along beds up to 0.5mm wide which are poor in graphite. Quartz makes up about 
20% of these beds. Associated with the quartz clasts are small fragments of 
very fine quartzite (or chert). A few rounded zircons about 0 . 0 1 ~  in size 
occur in some of the more quartzitic beds. 

I 

Pyrite forms rounded grains 0.002 to 0.005mm in size which are 
disseminated weakly throughout but mostly concentrated in the thin graphitic 
beds. In these spherical aggregates up to 0.Olmm in size occur as well. About 
half of the pyrite forms small aggregates of subcubic grains 0.1 to 0.3mm in 
size. These are often intergrown with "cherty" quartz which forms fine 
shapeless or elongated grains growing perpendicular to the edge of the pyrite 
grains. These patches are associated with thin sinuous quartz veinlets up to 
0.2mm in width which cut across, and offset, the bedding. Pyrite grains in 
these sometimes contain fine inclusions of pyrrhotite. Small amounts of 
sericite are sometimes intergrown with the quartz and pyrite. The quartz 
veinlets are associated with thin sinuous veinlets of graphite less than 
0.2mm in width. 



B-2-182.8: CARBONACEOUS SHALE. 

This sample is a fine grained sediment consisting mainly of very fine 
quartz clasts in an extremely fine sericite-graphite matrix. Streaks of 
pyrite occur along the vaguely defined bedding. The quartz clasts have been 
partly altered to calcite; the sulphides may have been introduced along with 
this. Minerals are: 

graphite 40% 
sericite 24 
quartz 2 2 
pyrite 8 
sphalerite 3 
calcite 3 
chalcopyrite trace 

Quartz clasts are subrounded to subangular and range in size from 0.01 to 
0.lmm. Rare fragments of quartzite up to 0.3mm in size are also present. The 
clasts occur scattered within an extremely fine intimate mixture of sericite 
and graphite with grain size less than 0.002mm. In places there are vague 
concentrations of clasts within a thin layer. Rare quartzite clasts up to 
0.3mm in size are present. Many of the quartz clasts have been replaced by 
calcite. 

Pyrite forms rounded grains 0.01 to O.lmm in size which are scattered 
about the rock. The larger grains are usually aggregates of the smaller. 
Commonly aggregates are thin lenses 0.2 to 0.6mm in length. However there are 
several lensoid aggregates 1 to 3mm in size. There is also a layer-like lens 
about 2mm thick. This consists of rounded grains and small lensoid aggregates 
of pyrite crowded together. Sphalerite is also present in this part of the 
rock. It forms rounded to ovoid grains 0.1 to 0.5mm in size. The pyrite tends 
to occur around the sphalerite and may be partly intergrown with it. Some 
sphalerite grains'have a narrow zone of carbonate around them. Rarely there 
is a thin zone of cherty quartz around the sphalerite and pyrite. The 
sphalerite is full of fine vermicular chalcopyrite grains, oriented along 
crystallographic directions. Fine grains of chalcopyrite occur adjacent to 
some sphalerite grains. 



B-4-14.2: GRANITE PORPHYRY (ALTERED WITH SERICITE, ALUNITE (?I) 

This sample is a medium to fine grained intrusive/subvolcanic rock 
apparently consisting originally of a graphic-like intergrowth of quartz and 
K-spar with a few quartz and K-spar phenocrysts. Intense alteration of the 
feldspar has occured resulting in the development of fine sericite (with some 
intermixed kaolinite); yellow stain on the offcut block is mainly absorption 
by the altered feldspar. There is a network of very fine alunite veinlets 
associated with the development of thin muscovite (or coarse sericite) 
flakes. Minerals are: 

K-spar 
quartz 
quartz phenocrysts 
muscovite 
aluni te 
feldspar phenocrysts 
zircon 
Fe-Ti oxide 

45% (98% altered to sericite, minor kaolinite) 
3 6 
4 
10 
5 
minor (100% altered to sericite) 
trace 
trace 

The original feldspar formed subhedral grains 0.2 to 0.5mm in size which 
are intergrown with subrounded quartz grains of variable size up to 1 . 0 ~  in 
size, but the intergrowth is graphic so that each quartz "grain" consists of 
subangular pieces 0.2 to 0.5mm in size intergrown with the tabular feldspars. 
Rounded quartz phenocrysts up to 2.5mm in size, with no included feldspar, 
are scattered amongst the graphic intergrowth. There are also a few feldspar 
phenocrysts but these have been completely altered to a mass of very fine 
sericite. A few rounded to ovoid zircons less than O.lmm in size are included 
in the tabular feldpars. 

Very fine sericite alteration of the K-spar has been intense and 
pervasive; only ;ague remnants can be discerned. In places extremely fine 
kaolinitic clay is intermixed with the sericite. Extremely fine Fe-Ti oxides 
are scattered in the sericite. 

As well as replacing the feldspar, the sericite coarsens to muscovite. In 
a few places small aggregates of ragged sericite flakes up to 0.2mm in length 
occur between quartz grains, but mostly the coarse white mica forms very thin 
(0.1~) flakes up to 3mm in length. These occur within the altered K-spar, 
forming a widely spaced, discontinuous network. In the core of these flakes 
there is often a zone of extremely fine alunite. Small diffuse patches, 
consisting of subrounded grains less than 0.005m in size, occur within the 
sericitic K-spar. There are also a few thin, discontinuous veinlets of this 
material alone. 



13-4-26.5 : QUARTZ-PIONZONITE PORPHYRY. 

This sample is a medium grained inequigranular intrusive rock consisting 
mainly of plagioclase and biotite phenocrysts in a fine grained K-spar - 
quartz groundmass. It is mildly altered with (deuteric ? ? )  sericite. Minerals 
are: 

plagioclase phenocrysts 
biotite phenocrysts 
quartz phenocrysts 
K-spar groundmass 
quartz groundmass 
plagioclase groundmass 
sericite 
pyrrhotite 
zircon 
ilmeni te 

24% 
10 
4 
28 
23 
8 
2 
1 
minor 
trace 

Plagioclase phenocrysts are subhedral to euhedral and vary in size from 
0.5 to 1.5mm. Aggregates of a few are common. Some are strongly zoned with 
fine oscillations. The cores are usually cloudy with very fine sericite. 
Small biotites are sometimes included within the larger ones; biotite 
phenocrysts form ragged flakes up to 1.5mm in size. Quartz phenocrysts are 
rounded and 0.5 to 2.5mm in size. Small K-spar grains are sometimes included 
within them. 

The groundmass consists of an intergrowth of K-spar and quartz with a few 
small subhedral plagioclase grains amongst them. The quartz forms subangular 
grains 0.1 to 0.2mm in size which are embedded in a mass of fine K-spar, 
forming a mesh-like texture around the quartz grains. There is very fine 
sericite disseminated within the K-spar and in a few patches up to lmm in 
size it has been replaced. Subcubic to ovoid grains of zircon less than O.lmm 
in size are scattered amongst the quartz and K-spar; a few occur included in 
biotite. 

Pyrrhotite forms subcubic, rounded or irregularly shaped grains 0.05 to 
0.5mm in size, averaging about O.lmm, which are scattered throughout the 
groundmass amongst the the quartz and K-spar. Clusters occur around and 
sometimes within the biotite and also in the sericitised K-spar patches. It 
is associated with traces of ilmenite which forms subtabular grains less than 
O.lmm in size occuring adjacent or close to pyrrhotite (in the clusters). 
There is a grain about 0.3mm in size within a biotite in which pyrrhotite and 
ilmenite form a fine graphic intergrowth. 



B-4-74.1: CARBONACEOUS, SILICEOUS SHALE WITH QUARTZ VEINS. 

This sample is a rather compact shaley sediment consisting mainly of 
extremely fine cherty quartz, sericite and graphite. A fine diffuse network 
of quartz stringers cuts through it and there are also veinlets of quartz 
which have a bleached halo around them. Minerals are: 

cherty quartz 4 0% 
sericite 2 0 
graphite 3 0 
pyrite 8 
quartz vein 2 
sphaleri te trace 

Cherty quartz forms a mass of subrounded interlocking grains about 0.002mm 
in size. Graphite forms finer grains which are intimately intergrown with 
this and are concentrated in a system of extremely thin, closely spaced 
whisps and streaks along the bedding. Ragged sericite flakes less than 
0.005mm in size are also intergrown with the quartz and tend to be weakly 
concentrated in diffuse lensoid patches up to 0.2mm in size which occur 
between the graphitic whisps. Sericite also occurs intimately intergrown with 
quartz in a network of fine stringers less than O.lmm in width and spaced 0.5 
to 2mm apart. These grade into the surrounding shale and appear to have 
formed during induration, rather than by introduction of quartz veins. 

Pyrite forms ragged rounded grains 0.002 to 0.02mm in size which are 
disseminated throughout the rock. A few cubic grains up to O.lmm in size also 
occur. The larger grains are concentrated in lensoid aggregates and clusters 
up to 0.2mm in size which occur in thin layers. Fine sericite and quartz are 
intergrown with these. Sphalerite forms shapeless grains up to 0.02mm in size 
which are intergrown with the pyrite aggregates and clusters. 

There are two quartz veins in the section; one is 0.2rnm in width, the 
other is 0.6mm. The quartz in these forms subrounded to subangular 
interlocking grains about O.lm in size. There is a bleached zone 1 to 2mm 
wide on either side of the quartz veins. In these most of the graphite has 
been lost, but pyrite remains. The quartz has become coarser, forming rounded 
grains about 0.05mm in size and fine sericite is disseminated between them. 
The layering is less well defined but is still evident from the orientation 
of the sericite. 



B-4-116.4: CARBONACEOUS SHALE WITH CHERT BAND AND QUARTZ VEIN. 

This sample is a very fine grained sediment consisting largely of an 
intimate mixture of sericite and graphite. Fine quartz clasts are scattered 
amongst these. There is a band about 6mm thick which is probably chert 
(possibly an early silicification ?). Both the shale and the chert have been 
cut by a thin vein of quartz which has a bleached halo around it. This is 
associated with the development of pyrite porphyroblasts within the shale and 
the chert. Minerals are: 

shale chert 

sericite 
graphite 
quartz (chert) 
quartz (altered 
quartz (vein) 
pyrite 
chlorite 
sericite (vein) 
sphalerite 
chalcopyrite 
realgar 

4 5 
3 0 - 

clasts) 14 
2 
8 
1 
minor 
trace 
trace 
trace 

2 0 
1 
5 7 
- 
2 
15 
5 
trace 
trace 
trace 
trace 

The shale consists of an extremely fine, streaky, intimate intergrowth of 
sericite and graphite with grain size less than 0.002mm. Scattered throughout 
this are rounded to ovoid quartz clasts 0.01 to 0.05mm in size. These have 
been altered (90%) to sericite, sometimes with chlorite. 

The chert consists of mass of subrounded interlocking grains about 0.05mm 
in size. There are diffuse patches in which the quartz is somewhat elongated 
or shapeless. The quartz is intergrown with very fine sericite which is 
disseminated between the quartz and concentrated in diffuse patches (as a 
result of the later quartz veining). Extremely fine whipsy graphite occurs 
with the sericite in places. Contact between the chert and the shale is not 
sharp. There ts a zone about 0.5mm wide at each side of the chert band which 
is sericitic and graphitic and which grades into the shale. 

The quartz vein is 0.4mm wide but it has affected both the shale and the 
chert in a wide zone about it. The quartz in the vein forms rounded grains 
about O.lmm in size intergrown with small amounts of ragged sericite flakes. 
There are also several thin stringers of sericite and quartz in the rest of 
the rock. This has allowed the alteration of the quartz clasts. A few small 
shapeless sphalerite grains are intergrown with the quartz in the vein. 

The main effect of the vein on the shale is the develo~ment of a bleached 
zone around it and the formation of pyrite and other s,$lpkdes (which occur 
throughout). In the bleached zone almost all the grappite has been oxidised 
so that only fine indisinct whisps remain. Diffuse patches of very fine 
chlorite occur mixed with the sericite. The sulphides have formed in the 
quartz and the chert. 

(continued) 

- 



In the chert the effects of the vein occur more or less throughout the 
chert. Sericite occurs in diffuse patches which are intimately intergrown 
with chlorite. This tends to occur around pyrite. The sericite tends to be 
associated with the more rounded quartz grains, while the shapeless to 
elongated quartz grains have less sericite intergrown with them. Perhaps some 
quartz has been added to the chert along with the sericite ( 1 ) .  

As well as sphalerite in the vein there are also several grains of pyrite 
which are partly in the vein and partly in the shale. Sphalerite grains less 
than 0.05mm in size are disseminated in both the shale and the chert. These 
sometimes contain fine chalcopyrite inclusions. Chalcopyrite grains less than 
0.Olmm in size are also disseminated in the shale and in the chert between 
the quartz grains or in the sericite/chlorite. Rounded realgar grains less 
than O.Olmm in size are also disseminated in the shale and chert. 

There is slightly more chalcopyrite in the chert than in the shale and 
proportionately more pyrite in the chert than in the shale. In the shale 
pyrite forms shapless skeletal grain less than 0.5mm in size which are 
disseminated throughout. Most of the pyrite forms larger rounded grains 1 to 
2mm in size. These grains are crowded with extremely fine "dirty" sericite 
and graphite and in some the fine layering can seen to continue through the 
grain. The edges are ragged and intimately intergrown with the surrounding 
sericite and graphite. In the interior of many there is an anulus of the 
inclusions. In the chert the pyrite grains are highly skeletal but tend to 
have a more cubic shape. Patches consist of several cubes which are in 
contact or intergrown with one another. Zonal growth is evident of the 
presence of a few thin dark lines parallel to the edges. 



B-4-168: HIGHLY CARBONACEOUS SHALE WITH QUARTZ VEINLETS. 

This sample is an extremely fine grained, compact shaley sediment which 
consists of a submicroscopic intergrowth of graphite and other minerals 
(probabaly quartz and/or sericite) . There is so much graphite that only very 
small diffuse patches of the silicates can be made out and these are so dirty 
with graphite that optical determination is impossible; even where the 
section is thin the silicate patches are only semi-transparent. There are no 
clasts. A criss-crossing system of quartz veinlets is present. Minerals are: 

graphite + 9 0% 
quartz vein 9 
pyrite 1 
sphalerite minor 
serici te minor 

The bulk of the rock consists of a compact featureless mass of extremely 
fine submicroscopic graphite and silicte with graphite highly dominant. 
Grains of graphite up to 0.Olmm in size are scattered about. 

Quartz veins are 0.1 to l.Omm wide and form a closely spaced criss - 
crossing network which formed in at least two stages. Quartz grains are 
rounded to subidiomorphic and vary in size from 0.1 to l.Omm, the larger more 
idiomorphic grains occuring at vein intersections. There is a fine fringe of 
sericite along the contacts of some vein. Extremely thin sericitic stringers 
also occur. In a few of the thicker veinlets there are small ragged patches 
of sericite which have formed around fragments of the shale. 

Pyrite forms rounded grains 0.002 to 0.05mm in in size which are 
disseminated throughout the graphitic part of the rock. Subcubic to 
subrounded aggregates and grains up to 0.3mm in size occur close to the veins 
within the shale part. The larger grains are dirty with fine inclusions 
(graphite, quartz ?).  

Sphalerite occbrs in the quartz veins. It forms shapeless to subangular 
grains 0.05 to 0.3mm in size intergrown with the quartz iin the core of the 
wider veins. Rarely there are small pyrites adjacent to the sphalerite. 



B-4-186.0: SILICIFIED CARBONACEOUS SHALE. 

This sample consists mainly of quartz with fragments of shale caught up in 
it. The shale is cut by a closely spaced network of fine quartz veinlets. 
Small whisps and thin veinlets of graphite within the quartz have been 
derived from the shale. The shale itself is highly carbonaceous and consists 
mainly of graphite with lesser amounts of extremely fine quartz; clasts are 
not present. Minerals are: 

quartz 55% 
shale 38 (graphite and fine quartz) 
graphite (vein) 4 
sericite 1 
pyrite 1 
sphaleri te 1 
calcite minor 

Quartz forms shapeless to subidiomorphic interlocking grains mostly 0.5 to 
2.0mm in size. It is quite highly strained and there are small patches and 
thin zones of recrystallised quartz with grains size less than 0.lmm. It is 
rather dirty with fine included graphite; thin whisps and small diffuse 
patches of graphite occur between the quartz grains throughout. The whips may 
grade into discontinuous, sinuous veinlets of extremely fine massive 
graphite, up to 0.2mm in width, which may pass into the patches of shale or 
cut across it. There is a closely spaced network of quartz veinlets 0.05 to 
0.5mm in width which cut through the shale. These pass into the large patches 
of coarser quartz. 

Pyrite forms cubic to rounded grains 0.05 to 0.3mm in size which occur in 
the shale adjacent to the quartz. Some occurs in the graphitic veinlets or in 
patches of dirty quartz. Sphalerite forms shapeless gains 0.1 to l.Omm in 
size, averaging about 0.3mm, which occur in small clusters intergrown with 
the quartz. 

Sericite forms extremely fine flakes which occur in thin zones between the 
quartz and the shale and graphitic veinlets, both in the cross-cutting quartz 
veinlets and in the more massive patches. There are also a few rounded 
patches about lmm in size which consist of thin sericite flakes up to 0.4mm 
in length, with a crude spherical arrangement. These are cloudy with fine 
graphite and intergrown with fine pyrite grains. These patches are surrounded 
by a zone of calcite. Very fine calcite occurs in subangular interstitial 
patches less than 0.5mm in size. Extremely fine calcite sometimes occurs in 
quartz adjacent to thin zones of fine recrystallised quartz. The calcite is a 
dirty brown colour and may be Fe and/or Mn bearing. 



B-7-14.1: HIGHLY CARBONACEOUS SHALE WITH QUARTZ VEINLETS. 

This sample is a rather compact, highy graphitic shaley sediment in which 
the graphite is so intimately mixed with silicates (sericite, quartz 1 )  that 
they cannot be identified with certainty. Even when the section was thinned 
down, the diffuse patches of silicate are only semi-transparent. There are a 
few small quartz clasts scattered about. Very thin quartz veinlets cut 
through the rock. flinerals are: 

graphite + 96% 
quartz vein 4 
quartz clasts minor 
sericite trace 
limonite trace 
sphaleri te rare 

The bulk of the rock consists of an extremely fine, streaky intergrowth of 
graphite and silicate. Only fine diffuse patches of the silcates occur and 
these are a dirty brown colour with included graphite. Ragged grains of 
graphite less than 0.05mm in size are scattered about this intergrowth. 
Rounded quartz clasts 0.01 to 0.05mm in size are scattered within the 
graphite/silicate mixture. There are also a few rounded quartzite clasts up 
to O.lmm in size. Rare sphalerite grains about O.Olmm in size also occur 
amongst the graphite and silicate. 

There are two stages of quartz veining. There is a subparallel system of 
fairly closely spaced veinlets 0.01 to O.lmm in width which have sharp 
contacts. Cutting these and offsetting them slightly are veinlets 0.5 to 
l.Omm in width. These have a ragged margin and are crowded with fine diffuse 
streaks of graphite; thin sinuous veinlets of graphite occur at the edges and 
within the adjacent shale. The quartz is these forms very thin elongated or 
fine shapeless grains less than 0.05mm in size. Small diffuse patches of 
sericite are intergrown with the quartz in places. There was probably an 
element of shear when these veins were formed. Extremely thin, later veinlets 
of limonite have formed within some of the quartz veins. 



B-7-25: BANDED CARBONACEOUS SHALE. 

This sample is an extremely fine grained sediment consisting mainly of a 
fine intimate intergrowth of sericite and graphite. Bands 1 to 2mm thick are 
very dark and are dominated by graphite. These are separated by thiner bands 
in which the graphite and sericite occur in about equal amounts; there is 
also a band several millimeters thick, making up about half of the section, 
in which is highly pyritic and in which graphite and sericite occur in about 
equal amounts. Minerals are: 

graphite 40% 
serici te 35 
pyrite 18 
quartz 7 
sphalerite trace 

Sericite and graphite form a fine intimate and somewhat streaky 
intergrowth with grain size less than 0.002mm; sericite is usually slightly 
coarser but there are graphite flakes up to 0.05mm in size scattered about. 
Dark bands are highly graphitic while lighter coloured ones consist of about 
equal amounts of the two minerals. Contact between the bands is sharp. 

Pyrite forms rounded grains 0.002 to 0.05mm in size which are dissemianted 
throughout the rock in both dark and lighter bands. The finer grains often 
coalesce into spherical aggregates up to 0.lmm. In the graphitic bands the 
pyrite in concentrated in several layers about O.lmm wide. Small lensoid 
aggregates sometimes occur along these. In the lighter coloured bands the 
pyrite form cubic grains 0.05 to 0.2mm in size as well as the finer rounded 
grains. There is a cubic grain about 2mm in size in this part of the section. 
It is dirty with fine sericite and quartz inclusions. Around the cubic pyrite 
grains there is a thin zone of cherty quartz. This forms thin grains up to 
0.05mm in length which have grown perpendicular to the edge of the pyrite. 
Sphalerite grains up to 0.5mm in size are scattered amongst the pyrites. A 
grain about 0.2mm in size occurs adjacent to the large pyrite. 



B-7-29.3: HIGHLY CARBONACEOUS SHALE WITH QUARTZ VEINS AND PATCHES. 

This sample is an extremely fine grained shaley sediment which is so 
highly graphitic that the silicates (sericite and quartz ?)  can not be 
identified with any certainty. There are small diffuse streaky patches of 
silicate which, even when thinned down, are only semi-transparent. There is a 
fine layering apparent in the graphite. Scattered throughout are very fine 
rounded to ovoid clasts. There are several thin veinlets of quartz cutting 
through and these grade into patches in which the graphitic material has been 
incorporated and remobilised so that colloform patches have developed. Traces 
of late limonite have developed in these. Minerals are: 

graphite + 
quartz clasts 
quartz vein 
quartz patch 
graphite + (in 
sericite 
limonite 
pyrite 
sphalerite 

76% 
3 
5 
9 

patch) 7 
trace 
trace 
rare 
rare 

The shale part of the section has a typical shaley fabric with fine 
layering (less than 0. lmm) in which extremely fine graphite in concentrated. 
These are somewhat sinuous and may pass into one another. Between these are 
layers of intimately mixed graphite and sericite (with fine silica ?). 
Subangular graphite grains up to 0.05mm i size occur throughout, particularly 
in the graphitic layers. Scattered throughout are rounded to ovoid clasts of 
quartz less than 0 . 0 5 ~  in size. Some of these have been replaced by 
sericite. 

Quartz veins are 0.1 to 0.5mm in width and cut across the layering or 
along it. They may be discontinuous; finer ones may be sinuous. In those 
across the layering the quartz forms subrounded grains 0.05 to 0.2mm in size. 
In those parallel or subparallel to the layering the quartz grains are thin 
and elongated.growing across the vein, Fine diffuse patches of graphitic 
material are included in the veins. 

The quartz veinlets pass into a patch, subparallel to the layering, in 
which quartz forms subrounded to shapeless grains 0.01 to 0 . 1 ~  in size which 
are intimately intergrown with remobilised graphitic material. This forms 
partly interconnected, spherulitic, coloform patches up to 0.5mm in size, 
along with finer diffuse ragged, shapeless patches. In the coloform patches 
there are outer zones which consist of a colourless clay or chlorite-like 
material which has anomalous brown birefringence, The quartz is speckled with 
very fine sericite in small patches. Near the quartz patch/shale contact 
graphite is concentrated into sinuous vein-like patches up to 0.5mm thick. ,, 

Rare pyrite and sphalerite grains less than 0.005dm in size are scattered 
in the shaley part of the rock. 



B-7-52.4: BANDED CARBONACEOUS StL4LE. 

This sample is a very fine grained sediment consisting mainly of sericite 
and graphite with scattered quartz and pyrite. Bands are 1 to 4mm wide; dark 
ones are graphite rich and contain less quartz than the lighter coloured 
ones. Pyrite is evenly distributed (in quantity) between the two types of 
bands. Minerals are: 

dark light 

sericite 30% 70% 
graphite 5 5 5 
quartz 7 17 
pyrite 8 8 
sphalerite trace trace 

The bulk of the rock consists of a streaky, compact mass of very thin 
sericite flakes about 0.05mm in length. In the dark bands the sericite is 
intimately intergrown with extremely fine (less than 0.002mm) graphite; 
sericite occurs with little graphite as very fine, discontinuous streaks 
within the dark mixture. In the lighter coloured bands the graphite occurs as 
thin whisps within the mass of sericite; ragged flakes up to 0.02mm in size 
are disseminated in these. 

Quartz forms rounded or flattened grains less than 0 . 0 2 ~  which are 
scattered amongst the sericite and graphite, being more concentrated in the 
lighter coloured bands; there is no difference in grain size between the 
bands. Occasionally there is a thin (0.lmm) seam in which quartz makes up 
about 30% of the minerals. These occur within the lighter bands and are 
adjacent to the carbonaceous bands. 

Pyrite occurs in about the same amounts in both dark and light bands. In 
the light bands it is disseminated more or less evenly throughout. In the 
dark bands it tends to be concentrated in seams about 0.05mm wide, as well as 
being disseminated. Much of the pyrite forms rounded grains less than 
0.002mmY particularly in the carbonaceous bands. Spherical aggregates of the 
very fine grains and cubic grains up to 0.02mm in size are common in both 
types of band. There are a few spherical or cubic grains 0.05mm in size. 
Minor amounts of "cherty" quartz are sometimes associated with the pyrite. 
Around some of the larger grains there is a small lensoid zone of thin 
elongated quartz grains with the long axes growing perpendicular to the edge 
of the pyrite grain. 

Subangular, or occasionally spherical, grains of sphalerire, less than 
0.005mm in size, are scattered about the rock. They sometimes occur adjacent 
to pyrite, especially where the pyrite is associated with cherty quartz. 



B-8-24.3: QUARTZ-DIOKITE PORPHYRY (ALTERED WITH SERICITE). 

This sample is a medium grained inequigranular intrusive rock consisting 
mainly of quartz phenocrysts in a groundmass of plagioclase. The plagioclase 
is untwinned and has low relief, suggesting that it is sodic ( 1 ) .  Moderate 
pervasive alteration with sericite has occured and this is associated with 
the development of pyrite. Minerals are: 

plagioclase 
sericite 
quartz phenocrysts 
quartz groundmass 
muscovite 
pyrite 
Fe-Ti oxide 
zircon 
apatite 

57% 
20 
12 
3 
5 (after biotite 1 )  
2 
1 
minor 
trace 

The bulk of the rock consists of a mass of rounded plagioclase grains 0.2 
to 0.5m in size, averaging about 0.3mm. A few subrounded quartz grains less 
than 0.2mm in size are intergrown with it. Scattered amongst the feldspar are 
rounded quartz phenocrysts 0.5 to 2.5mm in size. Some of the larger ones are 
more irregularly shaped and intergrown with the feldspar. Small feldspar 
inclusions occur in some. 

The plagioclase is quite highly sericitic with very thin flakes up to 
O.lmm in length disseminated evenly within and between the plagioclase 
grains.There are also ragged muscovite flakes 0.5 to l.Omm in length which 
are partly sericitic and crowded with acicular Fe-Ti oxide grains about 
0.051~ in length (mainly rutile). These flakes may have been biotite which 
have altered during the sericitisation. Extremely fine Fe-Ti oxides are also 
disseminated throughout the rock. 

Pyrite forms subcubic grains 0.05 to 0.3mm in size which are disseminated 
throughout the sericitic plagioclase. Aggregates and clusters up to lmm in 
size are common, consisting of more rounded or shapeless grains. Two stage 
growth of the pyrite is apparent. There are several grains which have a large 
cubic core with an outer zone of fine skeletal pyrite. 

Accessory minerals included in the groundmass are zircon and apatite. Both 
form very thin tabular grains up to 0.3mm in length, occuring within the 
plagioclase. Occasional grains occur in the muscovite. 



B-8-215.1: CARBONACEOUS CHERT WITH PYRITE. 

This sample is a fine grained chemical sediment consisting of fine quartz, 
graphite and pyrite. Much of the pyrite is contained within a bed about 2mm 
thick. Minerals are: 

quartz 4 5% 
graphite 2 7 
pyrite 28 
limonite 2 

Quartz forms rounded to shapeless interlocking grains 0.005 to 0.05mm in 
size, averaging about 0.Olmm. Graphite is much finer and gives the quartz a 
dirty brown appearance. It is concentrated in a thin interconnected network 
around rounded to ovoid aggregates of quartz 0.1 to 0.2mm in size. The 
network is about 0 . 0 5 ~  thick but is somewhat diffuse, sometimes grading into 
thin streaks and small patches with only indistinct quartz in the core. There 
are also a few thin layer-like patches of quartz without much graphite. The 
most intense graphite concentration occurs adjacent to the pyrite bed. 

Pyrite in the bed forms subcubic grains 0.1 to 0.3mm in size which are 
crowded together and sometimes coalesce into massive patches. They are full 
of minute quartz inclusions. Quartz between the pyrite grains forms very thin 
grains which grow across the gap between the pyrite grains. The quartz is a 
dirty brown with submicroscopic graphite but otherwise little graphite is 
present in the bed. In the rest of the rock pyrite forms rounded grains 0.005 
to 0.05mm in size which are disseminated in the graphitic network. They 
sometimes coalesce into ragged subrounded aggregates up to O.lmm in size. 

There is a vein-like, somewhat diffuse patch of limonite, occuring partly 
along the bedding. Within this there are vague remnants of rhombic grains 
suggesting that fhis may have been a carbonate. 
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Report for: Milton J. Aupperle, 
Agip Canada Ltd., 
First Canadian Centre, 
3000, 350 - 7th Avenue 
Calgary, Alberta, 
T2P 3N9. 

S.W. 

Samples: B-4-196A, 196B, 199, 202, 203, 205, 207. 

Summary: 

With the exception of B-4-203 all these samples are classified as 
siliceous, carbonaceous shales (or cherts). They consist mainly of a fine 
intimate intergrowth of quartz and graphite with disseminated pyrite. The 
pyrite forms scattered cubes up to lmm in size and much smaller disseminated 
grains and framboidal aggregates. Sample B-4-203 is a more conventional shale 
consisting of sericite and graphite with disseminated pyrite. The other rocks 
are intermediate between carbonaceous chert and highly carbonaceous shale; 
group E and Group D, respectively, of the report of September 6, 1985. The 
fabric is similar to the chert sample (B-8-215.1) in which the graphite 
occurs along very closely spaced, sinuous layers so that ovoid patches of 
relatively graphite-free quartz occur. The amount of graphite in these rocks 
varies from 15 to 50%. 

All these cherty shales show some degree of silicification, mainly as a 
system of thin subparallel veinlets and stringers cutting across the layering 
or bedding. There has been at least two stages of silicification and in some 
samples silicification is quite intense (B-4-196A, B-4-205). The 
silicification is associated with remobilisation of graphite into very 
thin,sinuous layer-like veins and into ptygmatic veinlets cutting across the 
bedding. Small patches of massive graphite occur in the highly silicified 
samples. The remobilised graphite sometimes offsets some of the quartz 
veinlets slightly. Pyrite is concentrated into the remobilised graphite. 
Pyrite and traces of sphalerite occur in the veins; large porphyroblastic 
pyrite grains probably formed within the cherty shales during silicification. 
Trace amounts of stibnite occur in sample B-4-202. 

(continued) 



Summary (cont.) 

Qualitative chemical analysis was carried out on the pyrite and sphalerite 
in samples B-4-202 and B-1-34.3, using an energy dispersive spectrometer 
attached to a scanning electron microscope. Detection limit in this system is 
0.1 to 0.5%, depending on the element and matrix. 

All the pyrite in both samples was found to contain only Fe and S; no 
trace or minor elements were detected. Vein pyrite, porphyroblastic pyrite 
and fine framboidal pyrite were examined. 

Sphalerite in the veins in both samples was found to contain minor to 
trace amounts (estimated to be less than 5%) of Fe and Mn with Fe greater 
than Mn, along with Zn and S. Small amounts of Cu are due to fine 
chalcopyrite inclusions. 

The stibnite in sample B-4-202 contained moderate amounts of Cu; it is a 
chalcostibnite. 

A. L. Littlejohn, M.Sc. 



B-4-196A: SILICIFIED CARBONACEOUS, SILICEOUS SHALE (CHERT). 

This sample is an extremely fine grained sediment consisting mainly of an 
intimate intergrowth of quartz and graphite. It has been brecciated and cut 
by a closely spaced system of quartz veins and patches so that small angular 
pieces of the shale are caught up within the vein system. Pyrite occurs 
mainly in the shale pieces but some also occurs in the quartz. Minerals are: 

vein quartz 55% 
quartz 2 0 
graphite 20 
pyrite 5 
sericite minor 
sphalerite trace 

Fragments of the shale are angular and mostly 0.5 to 5.0mm in size; there 
are a few larger pieces. All the fragments are cut by very thin quartz 
stringers. The fragments consist of an extremely fine grained (less than 
0.005mm) intimate intergrowth of quartz and graphite. The graphite is 
concentrated in a very closely spaced system of somewhat sinuous layers. 
Scattered within this are rounded or ovoid patches less than O.lmm in size 
which are relatively free of graphite. There has bee some redistribution of 
the graphite in some fragments. Small patches and thin contorted vein-like 
patches occur within and around several of the fragments. Ragged pyrite 
grains and aggregates up to 0.2mm in size are crowded within these. In the 
shale pieces pyrite forms rounded to cubic grains 0.005 to 0.Olmm in size 
which are disseminated; the rounded grains sometimes coalesce into spherical 
aggregates up to O.lmm in size. 

In the quartz vein system the quartz forms rounded to shapeless 
interlocking grains 0.01 to O.lmm in size alomg with subhedral grains 0.5 to 
1.5mm in size. The smaller grains occur in patches amongst the larger ones. 
Small vugs mau occur within the larger veins and patches, lined with 
idiomorphic quartz grains. The patches of finer quartz often contain fine 
graphitic whisps. Small diffuse shale fragments have been incorporated into 
the patches and veins of coarser quartz, sometimes occuring in clusters. Very 
fine sericite occurs as a fringe around these. 

Some pyrite occurs in the vein system and forms cubic or elongated grains 
0.2 to 0.6mm in size. Sometimes these lie across thin veinlets and there is a 
narrow zone of quartz and sericite around them. Some of the thiner veinlets 
are filled with pyrite for a few millimeters. Rare pyrrhotite inclusions 
occur in the pyrite. A few angular sphalerite grains about 0.3mm in size are 
intergrown with quartz in the core of one of the wider veinlets. One grain 
partly encloses pyrite. 



H-4-196B: SILICEOUS, CARBONACEOUS SHALE (CHERT) WITH QUARTZ VEINLETS. 

This sample is an extremely fine grained sediment consisting mainly of an 
intimate intergrowth of quartz and graphite. There is a fine layering. Pyrite 
is disseminated amongst the quartz and graphite. There is a fairly closely 
spaced system of thin quartz veinlets cutting through the rock. Most of these 
are subparallel but there are many very thin cross cutting veinlets as well. 
Minerals are: 

quartz 36% 
graphite 4 0 
vein quartz 18 
pyrite 5 
sericite 1 
sphaleri te trace 

Most of the rock consists of an extremely fine grained, intimate 
intergrowth of cherty quartz and graphite with grain size less than 0.002mm. 
In thin section the quartz is dirty with included submicroscopic graphite so 
that it is barely transparent.The graphite is concentrated in very thin, 
closely spaced, somewhat sinuous layers so that there are many small (0.2~) 
rounded patches of quartz which are relatively free of graphite. Ragged 
graphite grains up to 0 . 0 5 ~  in size are scattered about the intergrowth. 

Pyrite is disseminated amongst the quartz and graphite and forms rounded 
to cubic grains about 0.005mm in size; the rounded grains sometimes coalesce 
into spherical aggregates up to O.lmm in size. Cubic grains of pyrite 0.3 to 
l.Omm in size are scattered about the rock. These are dirty with extremely 
fine included quartz and graphite. Cubic pyrite grains mostly less than 0.5mm 
in size also occur intergrown with quartz in the veinlets. These are less 
dirty than those in the shale. Rare pyrrhotite inclusions occur in the 
pyrite. Some of the very thin quartz veinlets are filled with pyrite part way 
along their length. A few shapeless sphalerite grains less than O.lmm in size 
occur within the veinlets. 

The veinlets are mostly 0.05 to 0.2mm wide but there are one or two that 
are up to lmm wide. Small patches occur at intersections. The quartz forms 
rounded or shapeless interlocking grains mostly 0.01 to O.lmm in size, along 
with subidiomorphic grains up to 0.8mm in size occuring in the thicker 
veinlets and patches. Very fine sericite is intergrown with the finer quartz 
grains. Sericite also occurs with quartz in a narrow zone around many of the 
large pyrite grains which are scattered within the shale part of the section. 



B-4-199: CARBONACEOUS, SILICEOUS SHALE. 

This sample is an extremely fine grained, finely bedded sediment 
consisting mainly of an intimate intergrowth of graphite, sericite and 
quartz. Pyrite is disseminated throughout. Minerals are: 

graphite 50% 
sericite 20 
quartz 20 
pyrite 10 
sphalerite trace 

Graphite, sericite and quartz form an intimate mixture with grain size 
less than 0.005mm. The graphite and sericite in particular are finely 
intergrown. Very thin layers (less than 0.Olmm) of graphite or sericite 
concentration occur along the bedding. Quartz may also be concentrated in 
beds less than 0.05mm in width and in very thin lenses up to 0.5mm in length. 
About half of the quartz is in the form of fine clasts. These are rounded and 
less than 0.05mm in size which are scattered evenly throughout the rock 
amongst the finer intergrowth. Ragged grains of graphite up to 0.05mm in size 
are also scattered about the fine intergrowth. 

Pyrite forms rounded grains 0.002 to O.lmm in size which are disseminated 
evenly throughout the rock. These coalesce into rounded clusters and 
aggregates up to 0.05mm in size. There are also concentrations of the pyrite 
in very thin lenses 0.2 to l.Omm in length along the bedding. Occasionally 
there is a core of one or two sphalerite grains in these. Small sphalerites 
are scattered amongst the fine pyrites. 



B-4-203: CARBONACEOUS SHALE. 

This sample is an extremely fine grained, finely bedded sediment 
consisting mainly of a fine intimate intergrowth of sericite and graphite. 
Very fine pyrite is disseminated throughout and also occurs as larger 
scattered grains. Minerals are: 

sericite 7 0% 
graphite 2 0 
pyrite 9 
quartz 1 
calcite trace 
hematite trace 

The bulk of the rock consists of an extremely fine intimate intergrowth of 
sericite and graphite with grain size less than 0.005mm. The sericite flakes 
form a compact streaky mass with graphite between the flakes, sometimes being 
concentrated along thin (0.lmm) beds. Ragged graphite flakes up to 0.05mm in 
size are scattered about the finer intergrowth. 

Pyrite forms rounded grains about 0.002mm in size which are disseminated 
throughout the rock. Cubic grains 0.01 to 0.05mm in size also occur and these 
tend to be concentrated in layers 0.2 to 1.Omm wide. Within these 
concentrations there are thin elongated aggregates of more massive pyrite, 
formed by the coalescing of the small cubic grains. A few cubic grains 0.2 to 
l.Omm in size are scattered about the rock. These are "dirty" with fine 
included sericite and graphite, particularly towards the core. 

Quartz forms very fine, subrounded grains, less than 0.05mm in size, which 
occur in thin stringers less than O.lmm wide which cut across the bedding. 
Along the bedding there are a few very thin lenses of quartz. Around the 
large pyrite grains there is sometimes a narrow zone of cherty quartz, 
forming thin elongated grains growing perpendicular to the edge of the 
pyrite. Calcite is associated with the quartz, both in the lenses and 
cross-cutting stringers. It forms very fine grains intergrown with the 
quartz. The calcite in the quartzitic lenses is sometimes associated with 
hematite. This forms very fine ragged grains ocuring in small clusters within 
the carbonate grains. 



B-4-202: SILICEOUS, CARBONACEOUS SHALE (CHERT) WITH QUARTZ VEINLETS. 

This sample is an extremely fine grained, finely bedded sediment 
consisting mainly of an intimate intergrowth of cherty quartz and graphite. 
Pyrite is disseminated throughout and also occurs in a parallel system of 
thin quartz veinlets cutting across the layering. Minerals are: 

quartz 65% 
graphite 15 
pyrite 10 
vein quartz 5 
sericite 5 
stibnite trace 
sphalerite trace 

The bulk of the rock consists of a mass of extremely fine cherty quartz 
with grain size less than 0.002mm. Intimately intergrown with this is 
submicroscopic graphite so that in thin section the quartz is a brownish 
colour and barely transparent. The graphite is concentrated in closely 
spaced, very thin, somewhat sinuous layers and fine diffuse streaks so that 
there are many small (0.1 to 0.4mm) ovoid patches of quartz which are 
relatively free of graphite. A minor amount of rounded quartz clasts about 
0.05mm in size are scattered about the quartz-graphite intergrowth. Very thin 
sericite flakes up to 0.05m in length are also scattered about the rock. 

Pyrite forms rounded grains 0.002 to 0.005mm in size which are 
disseminated throughout the rock. These coalesce into rounded aggregates up 
to O.lmm in size. There are also cubic grains O.lmm in size. The fine pyrite 
grains and aggregates are often concentrated in the sinuous graphitic layers 
and streaks. There is a broad layer-like zone in which coarse pyrite grains 
have developed. These are cubic and 1 to 2mm in size. They are dirty with 
fine included graphite, quartz and sericite. There is usually a broad zone of 
thin elongated qu'artz intergrown with sericite around the large pyrite 
grains. In many cases this zone is dominantly sericite. Pyrite also occurs in 
the quartz veinlets where it forms rounded or cubic grains 0.2 to 0.6mm in 
size intergrown with the quartz. It is free of dirty inclusions. Associated 
with the pyrite in one of the veinlets is a small aggregates of sphalerite 
and stibnite. These form ragged grains about 0.05mm in size and they occur 
adjacent to a pyrite grain, between the quartz. 

Quartz veinlets are 0.05 to 0.5mm wide and consist of subrounded to 
subidiomorphic grains 0.01 to O.lmm in size. The larger grains tend to be 
more idiomorphic and usually occur towards the core of the wider veinlets. 
Fine sericite is often intergrown with the quartz, in small patches, and the 
edges may be graphitic. Veining is associated with some remobilisation of 
graphite. A few of the thin sinuous graphitic layers cut across the veinlets, 
offsetting them slightly. There is also a highly contqrted vein of graphite 
which cuts across the layering and grades into patches' which consist of 
graphite intergrown with fine (vein) quartz and relatively coarse sericite. 
There is a concentration of fine rounded pyrite grains and aggregates in 
these. 



B-4-205: SILICIFIED CARBONACEOUS, SILICEOUS SHALE (CHERT). 

This sample was an extremely fine grained, finely layered sediment 
consisting mainly of cherty quartz and graphite with disseminated pyrite. It 
has been quite highly silicified by a system of quartz veinlets and patches. 
Minerals are : 

vein quartz 55% 
quartz 15 
graphite 20 
pyrite 10 
sericite trace 

The original rock was a cherty shale consisting mainly of an extremely 
fine intimate intergrowth of quartz and graphite with grain size less than 
0.002mm. The graphite is so finely intergrown with the quartz that, in 
transmitted light, the quartz is barely transparent. The graphite is 
concentrated in very closely spaced, thin sinuous layers so that there are 
small (up to 0.3mm) rounded or ovoid, diffuse patches which are relatively 
poor in graphite. Rounded pyrite grains less than 0.005mm are disseminated 
within the quartz-graphite intergrowth. These coalesce into rounded 
aggregates up to O.lrnm in size which are concentrated in the graphitic parts. 
A few cubic grains 0.05 to 0.3mm in size also occur. These are dirty with 
very fine included graphite and quartz. In places these occur in thin lensoid 
aggregates up to 0.5mm in length occuring along the layering. 

Quartz appears to have penetrated along the layering, forming a system of 
interconnected patches which may be several millimeters in size. Fine 
veinlets occur in the shaley parts. The quartz forms subrounded interlocking 
grains 0.01 to 0.5mm in size along with subidiomorphic grains up to lmm in 
size. Size distibution is patchy and the subidiomorphic grains tend to occur 
within the core of the patches or at vein intersections where small vugs have 
developed. The l;rger grains are moderately strained. A few small sericitic 
patches occur sandwiched between quartz grains. 

Within the quartz there are many patches of shale of variable sizes. These 
range from small indistinct patches sandwiched between quartz grains to 
patches several millimeters in size with indistinct margins. Graphite and 
pyrite appear to have been remobilised in these. The graphite may be 
concentrated into thin, highly sinuous or contorted vein-like zones along the 
layering or cutting across it. The pyrite is concentrated in these and usualy 
forms spherical aggregates of extremely fine grains. These are up to O.lmm in 
size. Some small patches consist almost entirley of graphite and pyrite. 



B-4-207: SILICEOUS, CARBONACEOUS SHALE (CHERT) WITH QUARTZ VEINLETS. 

This sample is an extremely fine grained, finely layered sediment 
consisting mainly of cherty quartz and graphite with lesser sericite. There 
is a subparallel system of thin quartz veinlets cutting across the bedding. 
These contain pyrite and fine pyrite is disseminated throughout. Minerals 
are : 

quartz 50% 
vein quartz 10 
graphite 3 0 
pyrite 7 
sericite 3 

The bulk of the rock consists of a mass of extremely fine chert quartz 
with grain size less than 0.002mm. Submicroscopic graphite occurs intimately 
intergrown with this so that in thin section it is barely transparent. The 
graphite tends to be concentrated in very closely spaced, somewhat sinuous 
layers less than 0.05mm wide so that there are ovoid patches up to 0.3mm in 
size consisting of relatively graphite-free quartz. Rounded quartz clasts up 
to 0.05mm in size are scattered about the rock. Thin sericite flakes up to 
0.05mm in length are also scattered about the graphite-quartz intergrowth. 

Pyrite forms rounded grains 0.002 to 0.005mm in size which are 
disseminated throughout the rock. These coalesce into rounded aggregates 0.05 
to O.lmm in size. There are also a few cubic grains 0.1 to l.Omm in size. 
These are dirty with included graphite, quartz and sericite. There are also a 
few cubic pyrite grains up to 0.5mm in size which are intergrown with quartz 
in the veinlets. These are free of dirty included material. The pyrite is 
concentrated in the fine graphitic layers. Around the larger cubic grains 
there is sometimes a thin zone of cherty quartz forming thin elongated grains 
growing at right angles to the edge of the pyrite. Sericite is often 
associated with this. 

Quartz veinlets are 0.05 to 0.5mm wide and occur in a closely spaced 
subparallel system cutting across the layering. The wider ones are vuggy in 
places. The quartz in veinlets consists of shapeless interlocking grains less 
than 0.05mm in size grading up to 0.2mm in size at intersections and in the 
wider veinlets. Idiomorphic quartz grains line the.smal1 vugs. Fine sericite 
is sometimes intergrown with the quartz. Some of the quartz veinlets have 
been offset slightly and this is associated with remobilisation of some of 
the graphite. Sinuous vein-like layers and patches up to 0.5mm wide occur 
along the bedding or cut it at shallow angle. These are highly pyritic. 



APPENDIX 9 

Laboratory Methodoloqy 



ANALYTICAL METHODS 

Water samples are acidified with nitric acid in the field prior to 

shipping. 

Rock and core samples are pulverized and a split of the minus 100 

mesh fraction is analyzed. 

Silver is analyzed by atomic absorption after hot aqua regia 

digestion. Gold analyses are by fire assay techniques using a 30 g 

sample (90 gin in five samples) and an atomic absorption finish. 

The whole rock and trace element analysis by Maurette Resources 

was by non-destructive X-ray Fluorescence Spectrometry method on 

pellitized samples. The complete whole rock, As-Sb-Hg soil and Pb-Zn- 

Cu core analysis by Barringer Magenta was by I.C.P. Emission and Atomic 

absorption spectrometry. 



APPENDIX 10 

List of Personnel 



Name 

B. Stewart 
J. Aupperle 
McCarville 
Leduc 
Donnelly 
Leduc 
Grant 
Sheldon 
Donnelly 
Quin 

PERSONNEL ON BRICK PROPERTY 

Job Title Company 

Chief Geologist 
Project Geologist 
Field Assistant 
Foreman 
Runner 
Driller 
Runner 
Runner 
Cook 
Blaster 

AGIP 
AGIP 
AGIP 
Amity 
Amity 
Amity 
Amity 
Amity 
Amity 
Amity 

Date 

July 27, Aug. 10-12 
June 18 - August 16 
June 18 - August 16 
June 18 - August 18 
June 18 - August 3 
June 28 - August 18 
June 28 - August 18 
August 3 - August 18 
June 18 - August 18 
June 18 - June 28 
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