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SUMMARY 

The Ball Creek property has been explored on and off since 1929. Between 
1972 and 1975, Great Plains Development Company of Canada Ltd. performed an 
extensive e loration and diamond drilling program. The rope is presently 

Ltd. 
"g % 75 owned by C evron Minerals Ltd. and is being optioned to lacer ome Exploration 

During the summer of 1989, Placer Dome conducted an intensive exploration 
program which included the following: soil and rock sampling, geophysics 
(magnetometer, VLF-EM and induced polarization surveys) and geolo 'cal mapping. 
The drill core from 1973 and 1975 was also re-logged and re-sampled. !!he 
geological map ing, soil sampling, magnetometer and I.P. surveys all defined an 
area of miner aLa tion which appears to be a orph Cu-Au deposit. The 
geology and alteration patterns, plus the geoc !I emi 33' metal zonation, all fit the 
general Lowell and Gurlbert model for porphyry Cu deposits. 

"All previous drillin was performed in the central potassic alteration 
zone except for three ho f es, which were drilled on the boundary between 
the otassic and hyllic zones. Much of the drill core was anomalous in B S go1 , with sever drill holes intersecting zones avera g greater than 0.1 
grams/tonne gold. A 137 metre section of drill hole '5" 3-2 averaged 0.37 

ams/tonne gold. The potassic alteration zone is not the optimum zonation 
!%r potential gold concentration in a porph system. Better old values 
are commonly enhanced either on the inner ?!i anks of the phy 1& 'c zone or in 
the propylitic zone. The high gold values for core in the potassic zone are 
a favourable sign that the other parts of the orph deposit could carry 
economic levels of gold mineralnation" (J. k owalc 7 uk and R. Turna, 1990). 

The alteration-mineralization relationships described in the above paragraph, 
were the basis for planning the 1990 diamond drilling program. In August and 
September of 1990, diamond drilling was erformed on select targets in the phyllic 
and propylitic alteration zones. These holes failed to intersect any 
sigzllficant values in co per or gold. There is, however, still a large area of the 
deposit which has not g een tested by diamond drilling. 

Additional drilling is recommended to test in pester detail, the area between 
the potassic alteration core and the phyllic alterabon zone. This area has the 
potential to contain a very large tonnage of economic mineralization 

Additional geological mapping and sampling are recommended in the Cliff 
Zone. This area returned some very promising Au, Ag, Cu, Pb, Zn and As 
signatures from the 1989 soil samphng survey. 

Geological ma pin rock sampling and soil samplin are recommended for the 
area between the f rac k yte Knob and the Ball Creek val f ey. 

Geological mapping, rock and soil sampling are also suggested for the Goat 
Zone. 
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The followin introduction is taken from the Geolo 'cal, P; 
1990 (J. Kowalchuk and R. Turna, 1990). 

R Geochemical and eophysical Report on the Ball Creek oject, March 30, 

1.1 Location and Access 

The Ball Creek prope lies along the western edge of the Bowser 
Basin about 150 km north of 4 tewart BC. and 140 km south of Dease 
Lake. The claims are plotted on NTS map sheet 104G/8W, at coordinates 
57O 16' north latitude and 1300 25' west longitude (Figure 1). 

Access to the property is by helicopter from Tato a Lake, 55 km f to the northeast. Helicopters based at Dease Lake and elicopters 
stationed in the Iskut and Sulphurets camps, 80 km to the southwest and 
south, can also be used for access. The e loration camp can be 

on Highway No. 37,lO km to the east. 
% mobilized and demobilized by helicopter om the Burrage Creek airstrip 

Road access from the Stewart Cassiar Hi way, 10 kilometres to the 
east would be easy to construct along the Ball eek Valley. A bridge 
would be required to cross the Iskut River. 

8 
12  Topography and Vegetation 

lies along the western edge of the Intermontane Belt. 
wth elevations ranging from 700 metres to 
are extremely rugged, with cliffs of 200 to 500 

metres common. The Camp Zone and most of the areas above treeline 
about 1300 metre elevation) are quite gentle and are easily traversed by 

loot. 

The lower parts of the pro erty are covered with fir and spruce. P Timber is generally small and o no economic importance. 

13 Property Description 

The ro erty consists of mineral claims with the names BARE, 
BR,ME, &I&, MOM, ROG, TARA, DON. There are a total of 92 full 
units plus one fractional unit. The claims encompass a land area of 3250 
hectares (8031 acres). Refer to Table No. 1 for a complete list of the 
claims. The claim locations are plotted on Figure 2. 



T a b l e  1: Claim Status 

BALL CREEK PROPERTY 
L iard  11.0. 

C l a i ~  Record# hi ts  Recorddtte Expirydate  Ovner F i l e 8  

1 BARE 1 69895 1 July 18 1973 July 18 1995 CHL 32323 
1 BARE 2 69896 1 July 18 1973 July 18 1995 CAL 32324 

1 BR 1 69897 I July 18 1973 July 18 1995 CltL 32334 
1 BR 2 69898 1 July 18 1973 July 10 1995 CHL 32335 
1 BR 3 69899 1 July 18 1973 July 16 199s CML 32336 

1 AUQ 19 1970 Auy 19 1995 CHL 
1 hug 19 1970 Aug 19 1995 C K  
I A U ~  19 1970 A U ~  19 1 9 s  cni  
1 Aug 19 1970 hug 19 1995 CHl 
1 AU! 19 1970 A U ~  19 199s cnt 
I Aug 19 1970 hug 19 1995 CHI. 
1 Aug 19 1970 hug 19 1995 CHL 
1 Aup 19 1970 hug 19 1995 CHL 
1 4ug191970 Aup191995 CK 
I bug 19 1470 hug 19 1995 CN 
1 Aug 19 1970 Aug 19 1995 CML 
1 Aug 19 1970 Aug 19 1995 C4L 
1 Auy 19 1970 Aug 19 1995 CHL 
1 Aug 19 1970 Aug 19 1995 CHL 
1 A U ~  19 1970 A U ~  19 1995 cnL 
1 Aug 19 1970 lug 19 1995 Ck 
1 Aug 19 1970 hug 19 1995 CML 
1 hug 19 1970 Aug 19 1995 CML 

1 MENT 7FR 55085 1 hug 18 1971 hug 16 1995 CHL 30897 

I ROG 1 
1 R06 2 
1 R06 3 
1 R06 4 
t RN 5 
1 R06 6 
I R06 7 
\ R06 8 
1 R 0 6 9  
1 R06 10 
1 R06 11 
1 ROB 12 
1 R06 13 

Sept 21 1971 Sept 21 1995 M1 
Sept 21 1971 Sept 21 1995 C M  
Sept 21 1971 ~ e p t  21 199s cm 
Segt 21 1971 Sept 21 1995 CHL 
Sept 21 1971 Sept 21 1993 CN 
Sept 21 1971 Sept 21 1995 CHL 
Sept 21 1971 Sept 21 1995 CHL 
Sept 21 1971 Sept 21 1995 C M  

1 Aug 25 1970 hug 25 1995 C)lt 
I Aug 25 1970 hug 25 1995 M L  
1 Aug 25 1970 Aug 25 1993 CllC 
1 Auq 2S 1970 Aug 25 1995 CML 
1 Aug 23 1970 Aug 25 1995 CHL 
1 Aug 25 1970 Aug 25 1995 C t l l  
1 hug 25 1970 Aug 25 1995 CHL 
1 Aup 25 1970 Aug 25 1995 CMl 
1 Aug 25 1970 bg 25 1995 CHL 
1 hug 25 1970 Aup 2s 1995 CIK 
1 A U ~  n 1970 A U ~  2s 1% cm 
1 Aug 25 1970 Aug 25 1995 CHl 
I hug 25 1970 Aug 25 1995 CM 
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Table 1 continued: Claim Status 

1 R06 14 
1 R06 IS 
1 R06 16 
1 ROB 17 
1 R06 18 
1 R06 19 
1 R06 20 
1 R06 22 
1 ROB 23 
1 RQB 24 
I R06 25 
1 ROO 26 
1 R06 27 
1 ROO 29 
1 R06 31 
1 (106 33 
1 R06 34 

I TARA 1 
1 TARA 2 
1 TARA 3 
1 TAUA 4 
1 TARA 5 
1 TARA 6 
I TARA 7 
1 TARA 8 
1 TARA 9 
1 TARA 10 
I TARA 1 1  
1 TARA 12 
I TARA 13 
1 TARA 14 
I TARA IS 
1 TARA 16 
1 TARA 17 
1 TARA 19 
I TARA 19 
1 TARA 20 
I TARA 21 
1 TARA 22 
1 TARA 23 
i TARA 24 
1 TARA 25 
1 TAR4 26 
I TARA 27 

I DON I 
1 OM 2 
1 DON 3 
1 DON 4 

93 

Aug 25 1970 Auj 25 1995 
hug 25 1970 Aug 25 1995 
Au! 25 1970 Auq 25 1995 
Auj 25 1970 Aug 25 1995 
Aug 25 1970 Aug 25 1995 
A U ~  2s 1970 A U ~  n 13s 
Aug 25 1970 Aug 25 1995 
Aug 23 1970 Aug 23 1995 
Aug 25 1970 Aug 25 1995 
Aug 21 1970 Aug 25 1995 
Aug 25 1970 Aug 25 1995 
hug 25 1970 hug 25 1995 
Aug 25 1970 Aug 25 1995 
Aug 25 1970 Auq 25 1995 
Aug 25 1970 Aug 25 1995 
hug 25 1970 Aug 25 1995 
hug 25 1970 Aug 25 1995 

Sept 28 1971 Sept 28 199S 
Sept 28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1995 
Sep\ 28 1971 Sept 28 1995 
Sept 20 t971 Sept 29 1993 
Sept 28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1995 
Sept 28 1971 Sept 29 1995 
9ept 28 1971 Sept 28 1995 
9ept 28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1993 
S q t  28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1995 
t e p t  28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1995 
Sapt 28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1995 
Sept 28 1971 3rpt 28 1995 
Sept 28 1971 Sept 28 1995 
Sept 28 1971 Sept 28 1995 
Sept 28 1971 9ept 28 1995 
Sept 28 1971 Sept 28 1995 

Nov 9 1979 Mov 9 1995 
Nav 9 1979 Nov 9 1995 
Nav 9 1979 Nov 9 1995 
Nov 9 1979 Mav 9 1993 

CM. 
CnL 
C R  
CWL 
CHL 
CWL 
cnL 
C M  
CHL 
CHl  
CIlL 
CNL 
CnL 
CHI. 
C K  
cm 
CHL 

cm 
CHL 
C L  
cnL 
CWL 
e m  
CHL 
CHL 
cm 
CHL 
CHL 
CHL 
cw 
cnt 
c;m 
cnt 
CR 
Ck 
CHL 
CHL 
CnL 
CHI. 
CWt 
CHL 
CR 
CNL 
CNL 

CNL 
CL 
CHL 
CHL 

TOTAL ACRES= 803 1 
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1.4 History 

The historical descriptions from 1929 to 1989 are taken from the 
Geological, Geochemical and Geo hysical Re rt on the Ball Creek ';P Project, March 30,1990 (J. Kowal~uk and R uma, 1990). 

1929: Five claims were staked for A.B. Trites. 

1963: The Mary claim group was staked for Southwest Potash Corp. 

Six shallow, bore holes were drilled totalling 60 metres (199 feet). 
Geological mapping and soil sampling were also performed. The work was 
concentrated on a molybdenite showing in the C M  Zone. 

1966: Stikine Exploration restaked the area but did no work. 

1970: The Greg claim group was staked by Newmont Exploration of 
Canada Ltd. Geologml mapping, geochemistry and ground magnetometer 
work was performed. 

Great Plains Develo ment Com any of Canada Ltd. and Chevron 
ti K Standard Limited staked e ME and OG claims. 

1971: Great Plains staked the TARA claims over the lapsed Greg 
claims of Newmont. The MENT and MOM claims were also staked. 

Geological mapping, and geochemical sampling were performed in the 
Cliff and Goat Zones. Reference: Assessment Report 3186. 

1972: Great Plains performed geological map ing, soil sampling and 
an induced polarization survey over an area centre on the Camp Zone. 
References: Assessment Reports 3978,3979. 

B 
1973: The BR and BARE claims were staked. Great Plains performed 

further geological mappin and induced olarization surveys over the 
Cliff Zone and the Goat 20 ne and also &dl ed 571 metres (1874 feet) in 
three holes in the Camp Zone. Reference: Assessment Report 4651. 

1974: Great Plains performed 649 metres (2132 feet) of diamond 
drill in^ in three holes in the Cam Zone. The core is now lost. Rock 

6 E samph was also performed in t e C l i i  Goat and DM (Camp Creek and 
Border eek) Zones. Reference: Assessment Report 5168. 

1975: Great Plains performed 792 metres (2600 feet) of diamond 
drillin in five holes in the Camp Zone. Induced polarization was done 
over tf e Camp Zone. The geological history was reinte reted and a 'S model was formulated. Reference: Assessment Report 5 09 

1979: G.R.C. Exploration Company Ltd. negotiated an option on the 
Ball Creek roperty from the owners, Norcen Energy Resources Ltd. 
(formerly 2 reat Plains) and Chevron Standard Ltd. 



1980: J.R. Woodcock Consultants Ltd. su rvised the drilling of two 
diamond drill holes totalling 953 metres (3127 P" eet). This program was 
performed on the South Zone, south of Ball Creek Geological ma ping k and geochemical sampling were also performed, both on the South one 
and to the north of Ball Creek, on the Goat Zone and the upper Knob 
Creek area The BALL claims were staked, seven kilometres southwest of 
the DON claims. The BALL claims were examined cursorily in 1980 and 
allowed to lapse. Reference: Assessment Report 8546. 

1989: Chevron Minerals Ltd. optioned the pro erty to Placer Dome 
Inc. The work program completed by Placer Dome I! c. consisted of 
geological mappin eochemical sampling, induced polarization, 
ma etometer an E 8&-EM surve s. The grid locaaon is shown in Figure 
3. rill core from 1973 and 1975, 2' ound at the campsite, was relogged 
and segments of the core were assayed for gold. The core from the 1974 
drilling was not found. 

1990: Placer Dome Exploration Ltd. drilled 4 holes totalling 330 
metres (1083 feet) of NQ core. The drilling was done peripheral to the 
central Camp Zone. 

15 1990 FIELD PROGRAM 

Diamond drilling took place between August 16,1990 and September 
12,1990. In total, 114 core sam les were collected from the four drdl 

'f P holes. As well, 33 slud e samp es were collected of which 20 were 
analyzed. The core an sludge samples were analyzed for Au and Cu. 

The total cost of the 1990 field pro am was $215,698.98. See != the itemized cost statement at the end o the text. 



FIGURE 3 

BALL CREEK 

GRID LOCATION MAP 

245 l O 4 G / 8  



2.0 GEOIDGY AND -TION 

The following descriptions of geolov, alteration and mineralization 
are taken from the Geological, Geochemcal and Geop 'cal Report on the ?? Ball Creek Project, March 30,1990 (J. Kowalchuck and Turna, 1990). 

2 1  REGIONAL GEOIDGY 

The Ball Creek area lies within Stikinia, a tectonic terrane 
comprised of Mississippian to Jurassic marine and non marine volcanic 
and sedimentary rocks and subvolcanic intrusions. 

The Stikine Arch lies to the north of the property. This 
terrane, tectonically active during most of Mesozoic time consists 
primarily of Triassic and Jurassic eugeosynclinal igneous and 
metamorphic rocks. Immediately north of the property, the Stikine 
Arch is overlain by the Mount Edziza volcanic complex, an upper 
Tertiary to Recent assemblage of basic to acid volcanic rocks 
produced by a combined shield and stratovolcano. 

The Bowser Basin tectonic unit lies ten kilometres east of the 
property. This unit consists mainly of upper Jurassic to Early 
Cretaceous marine and non marine sedments. Rocks of the Bowser 
Group unconformably overlie the older volcanic rocks of the Stikine 
Arch. Seventy kilometres west of the pro erty, Mesozoic and 80 Tertiary intrusives of the Coast Plutonic mplex occur. 

The Ball Creek property is underlain b upper Triassic andesites 
and sediments which are mtruded by a Late $ riassic mommite stock. 
The regional geology is shown as Figure No. 4. 





22 PROPERTY GEOLXXiY 

Most of the pro e is underlain by Upper Triassic andesitic 
pyroclastics, flows an f"d se iments which are intruded by U per Triassic 
monzonites. The monzonites appear on the surface as dy f es. The two 
largest dykes trend north-south underlying the zone. Monzonite dykes 
outside of the Camp Zone trend roughly east-west and parallel to the 
Cliff-Knob Creek fault zone. The rocks described above are shown as 
Units 1 to 5 on Figure No. 5 (Property Geology) and are referred to as 
the Volcanic Sequence. 

The Volcanic Se uence is unconformably overlain b an E iclastic 
Sequence (Units 6 to 1 9 ). This suite of rocks was derived & om t % e 
older andesites and from basalt flows located at the base of the 
sequence. This sequence is overlain by sediments containing a lower 
Jurassic pelecypod (Weyla). 

Structurally, the property is divided into two domains. Between 
Barren Fault and Ball Creek, the geology is dominated b a major east- 
west fault zone, called the Cliff-Knob Creek fault zone. & fault zone 
is believed to continue to the southwest along Ball Creek The area 
between Barren Fault and Border Creek is underlain by the south- 
dippin limb of an anticline whose axis trends along Border Creek The 
larger f aults in the Camp Zone trend either east-west or north-south. 
The major dykes in the Camp Zone trend north-south. 

VOLCANIC SEQUENCE: from oldest 

These rocks occur along the northern boundary of the property, in the 
lower parts of Border Creek and Fossil Creek. The low to o aphic position 
of the unit plus the occurrence of this unit in the core of ti'& e rder Creek 
anticline suggests that the are the oldest rocks on the roperty. Pelecypods 
and gastropods collected i! y the Ministry of Mines in 1 75 provide a Norian 
(upper Triassic) age to these rocks. 

f 
At the northern end of Line 400W, in Border Creekblack siliceous 

argillites predominate. These rocks are massive and very fine grained. The 
rocks carry no recognizable pyrite, however carbonate veinlets in some 
outcrops were slightly pyritic. The rocks are hard and resistant to 
weathering. 



Along the lower sections of Fossil Creek, calcareous siltstones and 
sandstones form large outcrops. The sandstones weather li t brown in 1 colour and show good sorting and bedding. The beds, whic are one to two 
centimetres thick, are contorted. They are quite sheared and weather easily. 
Minor amounts of pyrite are found don fractures. Some of the sandstone f outcro s have been stained to a rusty co our by groundwater draining the 
Camp %ne gossaa Pelecypods were found in one of the Fossil Creek 
outcrops. 

2 Andesite 

The andesitic rocks are divided into the followin classifications: 
!k undifferentiated(2), pyroclastics(2a), flows(2b), and dy es(2c). Fyroclastics are 

the most common rock type in the unit, followed b flows whch are difficult 

Andesite dykes are not common. 
I to identify due to the destruction of their original ow textures by alteration. 

Unaltered outcrops weather a grey colour. Pyrite rich outcrops are 
coated with a rusty stain. 

Unit 2 andesites are the thickest unit on the roperty. In the Camp 
ti Zone the andesites are quite shattered and hydro ermally altered. The 

fracturing and alteration was caused by the influx of fluids accompanying the 
intrusion of the Upper and Lower Dykes. 

T oclastic rocks can be separated into two specific types; lithic 
tuffs, o served in outcrops in Middle Creek and the lower part of Camp 
Creek, and lapilli tuffs, observed in the higher parts of the property, 
generally above the 1400 metre elevation. 

The lithic tuffs are green, poorly sorted and medium grained. Most 
of the clasts are an lar or subrounded argillite fragments. The larger r clasts are black an up to half a centimetre in size. Other clasts appear 
andesitic. They are supported by a matrix consistin of finer grains of f the same rock types as the clasts. Type examples o the lithic tuffs are 
found in Middle Creek at 1140 and 1280 metres elevation. 

At Middle Creek, the lithic tuffs are not mineralized. Outcrops 
adjacent to faults or fractures are pyritic and rus weathering. The 
weakly gossanous cliff between Lines 700W and 8 OOW on the northwest 
side of the baseline carries anomalously amounts of pyrite, probably 
related to the pyrite halo about the Camp Zone. 

The lapilli tuffs icall occur as relatively unaltered outcrops 
southeast of Big Red %. d e y  are greenish grey in colour; coarse 
grained and poorly sorted. Clasts, composed of po hyritic andesite are 
subrounded to rounded in shape. Clasts in the 1apx tuffs range from 2.0 
to 5.0 centimetre size, and are supported by an andesitic matm 



The outcrops southeast of Big Red Hill are unaltered and 
unmineralized. Some outcrops between Big Red Hill and Little Red Hill 
carry up to 3% pyrite. These rocks show strong propylitic alteration, 
with epidotized clasts and extensive chlorite alteration of the matrix. 
Lapilh tuff, outcro~~ing within the Cliff-Knob Creek fault zone is often 
brecciated and pyrrtmd. 

(2b) Flows 

Very few flows have been mapped as outcrop. Either the flows are 
limited in extent, or they are hard to recognize due to the destruction 
of rimary structures by intense hydrothermal alteration. The presence 
of ki ows is indicated by massive relict beddin in the intense1 altered 
cMk in Fossil Creek and in the north arm ofknob Creek. lYhe great 
thickness of the bedded cliffs in these creeks su est that the flows may 
be a significant art of the andesite textures have also 
been recognize 1 in thin sections of core from drill holes 
DDH73-1, DDH73-2, DDH73-3. 

The flows occur between the lithic tuffs and the lapilli tuffs. 

Andesite dykes are observed in Camp Creek and in the upper parts 
of Border Creek and East Cliff Creek. The exact stratigraphic position 
for the dykes is not clear since they appear to intrude both Unit 3 and 
Unit 5 rocks. They are included with the Unit 2 andesites because of 
their composition. This whole volcanic package is thought to have been 
deposited over a very short period of time. 

The d kes are chloritic and dark green in colour. Alo 
Creek and &st Cliff Creek, they are porphyritic with lagioc ase 

a/' 
Y Border 

phenocrysts up to 0.5 centimetres in slze. One dyke ong Camp Creek 
IS about one metre thick and stands out in dark and prominent relief 
against the highly altered, pyritic surrounding rocks. 

The monzonites of Unit 3 are only observed as dykes. 
been named: Lower Dyke(3a), Upper ke(3b) and Ridge 
unnamed dykes were located along Foss' Creek and in the 
zone. 

=? 
In outcrop, the momnites are easily recognized by their prominent potash 

feldspar phenocrysts, smaller plagioclase phenocrysts, and a crystalline texture. 
Upper and Lower Dykes, where they are removed from the zone of po h 
meralization have significantly less pyrite than do the surroun ' ro%.%ey 
are also harder and more resistant to weathering than the surro%fkg rocks 
Upper Dyke forms a recognizable resistant ridge along the middle third of its 
exposure. 



In 1975, the Ministry of Mines calculated a potassium argon a e date of 218 I + /- 24 million years which would place the monzonite as Upper riassic in age. 

(3a) Lower Dyke 

The Lower Dyke is a porph 'tic rock consisting of potash felds ar 
crystals in a fine grained matrix, f? p to 75% of the rock is made up o F 
phenocrysts rangmg from 1.0 to 10 millimetres in size. The light grey 
matrix is essentially plagioclase with lesser potassic felds ar, minor 
quartz, mafics and yrite. Lower ke is finer grained an the other 9y t% 
monzonite dykes. & is also referre to as a latite porphyry. 

(3b) Upper Dyke 

The Upper Dyke monzonite is a medium grained porphyritic rock. 
Pla 'oclase and minor orthoclase phenocrysts ranging from 1.0 to 4.0 
A e t r e s  in size constitute 50% of the rock. Large 10.0 millimetre 
potash feldspar phenocrysts occasionally occur. Potash felds ar, along 
with smaller amphibole and biotite make up about 30% of $I e coarse 
fraction of the rock. The composition of the matrix is similar to that of 
the phenocrysts. Quartz and pyrite are minor constituents. Mafia and 
magnetite, although not abundant, are more common in U per Dyke rocks 
than in the other monzonites. Upper Dyke rocks are usu d y grey in 
colour, however epidote and pynte occasionally produce a darker colour 
in some specimens. Weathered surfaces are usually stained rusty by iron 
rich waters draining surrounding pyritic rocks. 

The Upper and Lower Dykes have not been altered by the porphyry 
event as were the surrounding andesitic the intrusion of 
the monzonite is thought to be the cause of the 
which produced the regional alteration and mineralization, the 
dykes themselves were not altered. They emplaced late in 
the overall intrusive event. 

(3c) Ridge Dyke 

The composition and texture of the Ridge Dyke are similar to those 
of the Upper Dyke. Pink potash feldspar phenocrysts up to 1.0 
centirnetre size occur w i t h  a medium grained matrix of plagioclase and 
potash feldspar, minor quartz, biotite and pyrite. The hand specimens 
and outcrops are light grey. 

ke a pears to be the faulted and rotated extension of Ridge xe 
Upper Dyke. dge Dyke, if rotated to the south, would align and 
connect with Upper Dyke at Big Red Hill. The two dykes have the same 
composition and texture. Although no fault has been mapped in this 
location, the VLF EM and magnetic survey signatures suggest a fault 
exists that has shifted and rotated the dyke to produce the two diverging 
dykes. 



OTHER DYKES 

Several small monzonite outcrops lie within the shattered zone between 
Barren and Cliff Faults. They all have a similar composition and texture, which 
is the same as the composition of Lower Dyke. They may be the disrupted 
fragments of a large d ke which is the rotated extension of Lower Dyke, similar 
in structural relations & 'p to that of Upper and Ridge Dykes. The many smaller 
monzonite dykes show the same lack of hydrothermal alteration as the larger 
monzonite dykes. 

Two d kes from East Cliff Creek which contains 11% uartz, and the dyke 
from sou ti of Big Red Hill which contains 58% potash fel par are not part of 
this family of small monzonite outcrops. 

%, 

This porphyritic rock has a ronounced trachytic flow texture, large potash P feldspar phenocrysts and a dar colour. It is observed in several different 
modes: plug(4a) at Trachyte Knob, flows(4b) atop East Cliff Creek and a small 
dyke(4c) in the Cliff Zone. 

The rock is porphyritic with 60 % of the rock consisting of plagioclase 
phenocrysts. A further 10% of the rock is made up of large (up to 2.0 
centimetres long) potash feldspar phenocrysts. The plagioclase crystals show a 
strong flow lineation and appear to flow around the larger potash feldspar 
crystals. Both the orthoclase and the plagioclase crystals are well formed. 

Trachyandesites are very fresh looking and show none of the alteration 
observed in the surrounding rocks. They are quite ma etic and contain u to 
5% magnetite. This resistant rock forms prominent & such as Trachyte knob. 

The lahar consists of orphyritic andesite clasts supported by an andesite P matrix. The rock is poor y sorted both at the hand specimen level and at the 
outcrop level. Clasts range in size from 2.0 centimetres to greater than 10.0 
centimetres. Some clasts are greater than 30.0 centimetres. The matrix usually 
comprises less than 50% of the rock. The clasts range from maroon to grey and 
green and outcrops are green overall. Outcrops occasionally carry carbonate 
veins containing pyrite. 

The lahar is very friable and produces outcro s surrounded by thick talus. 
Sedimentary structures are difficult to recognize \ ecause of the friable nature of 
the rock. Boulders of coarsely bedded lahar were found near the headwaters of 
Fossil Creek. 



CLASTIC SEQUENCE: from oldest 

This porphyritic and am daloidal basalt unit, interbedded with pillow basalts is 
thin and lirmted in extent. B e  porphyritic basalts consist of 25% plagioclase 
phenocrysts in a black aphanitic mat= The phenocrysts are 0.5 to 1.0 
centimetres in size and often show a flow foliation. Locally the rock is quite 
vesicular with calcite filled amy dules. The rocks are finely crystalline in 
texture. Black aphanitic pillow B asalts occur across lateral facies boundaries with 
the above porphyritic basalts. The pillow basalts are locally highly vesicular and 
are quite friable. 

The basalts are non pyritic and strongly magnetic. Jasper veinlets occur 
occasionally throughout these basalts. 

This mudstone unit is derived from erosion of Unit 6 basalts. The mudstones 
are h e  grained and well sorted. The mudstone also shows fine silty lamination 
structures. The outcrops are dark brown and maroon and are strongly magnetic. 
They are very friable and recessive weathering. The basaltic mudstone is a thin 
unit, localized to the outcrop area of the parent basalts. Lighter coloured, 
andesites form thin beds within this unit. 

8. Andesitic Greywacke - Conglomerate 

This greywacke is contemporaneous with and interfingers with the basaltic 
mudstone. Suban ar to rounded clasts occur in a fine pained and occasionally 
crumbly matrix. & clasts consist of fine grained andesite, orphyritic andesites 
and la illi tuff. The clasts in the conglomerate vary from a ew mlllimetres to 3 P 
sever centirnetres in size. The clasts in the greywacke are usually less than one 
millirnetre in size. Weathered surfaces are medium to dark grey in colour. 

9. Limestone 

Only one small dark grey outcrop of impure limestone was found. 

10. Conglomerate 

This con omerate has a grey to eenish grey colour in outcrop. The clasts 
ran e up to .O centimetres in size. ey are rounded and consist mainly of f f % 
fel par porphyritic andesite. Impure limestone clasts sometimes are found 
sometimes. On cliffs this unit displays very coarse bedding and interfingers with 
the underlying greywacke. 



This grey weathering unit has a coarse sandy texture. It is a well sorted 
rock. The clasts consist of subangular to subrounded andesite rock fragments and 
subhedral feldspar grains. This sandstone unit interfingers with the overlying 
conglomerate. 

Although fresh surfaces of this andesitic rock are dark green in colour, 
weathered outcrop surfaces have a rusty brown, greyish een and brownish 
colour. The tuff has small clasts of crystal and lithic t u f f  and occasional blac 
mudstone. The clasts vary from 0.5 to 5.0 millimetres in size. The rocks are 

I? 
locally magnetic. 

2.23 ALTERATION 

A central potassic alteration zone is surrounded by concentric zones of 
argillic, phyllic and propylitic alteration. 

Propylitic Alteration 

Most of the andesites on the property are dark green in colour due to 
extensive chlorite alteration. The strongest chlorite mineralization lies just 
outside the area of ph llic alteration, but it is also noticeable across the entire 
property as an early p K ase within the ar 'c and potassic zones. Some of the 
chlorite alteration outside of the area o P intense hydrothermal alteration may be 
due to a regional lower greenschist metamorphism of the surrounding rocks. 

The most intense chlorite alteration was observed in outcrops 1 between 
Big Red Hill and Little Red Hill, just peripheral to the extensive p K"r& y 'c altered 
zone. Within the propylitic alteration zone, the main alteration minerals are 
chlorite, epidote and pyrite. Petrographic descriptions of rocks from this zone 
have identified up to 10% chlorite, 1% epidote and 4% pyrite. 

Phyllic Alteration 

Phyllic alteration, distinguished by extensive sericite, pyrite and silica 
mineralization forms distinctive gossanous outcrops on the property. Outcro s 
have a bleached and rus a earance. Sericite mineralizabon averages 10 o 

one sample (89 
? %!& contained 25% seridte. The pyrite content ranges 

mainly as disseminations but also as fracture fillings. Certain outcrops 
pervasive silicification. 

Ph llic alteration south of the Camp Zone is best observed at Big Red Hill and 
Little L ed Hill,where the rocks are bleached and gossannous. These rocks were 
often mapped incorrectly as their original lithology is difficult to recognize as the 



volcanic and sedimentary textures were completely d e s t r ~ d  by the alteration. 
Previous mappers called these rocks "felsite' . The Red are quite resistant 
to erosion due to the prevalence of quartz veinlets in the rocks. 

West of the Camp Zone, the hyllic zone is observed in cliffs between Fossil 
Creek and Upper Dyke. At this ocation, Unit 2 rocks are strongly silicified and 
pyritized. 

P 
North of the Camp Zone, the hyllic alteration is seen in the two 

northernmost outcrops of Upper byke and on outcrops in Camp Creek. 

East of the Cam Zone, the phyllic alteration occurs in an outcrop 300 metres 
northeast of camp. 6.1 e bleached and ossanous cliffs at the 1100 metre elevation 

phyllic alteration. 
&(, in Middle Creek and the north arm of ob Creek may also be as a result of 

Argillic Alteration 

Ar 'c (clay) alteration was only reco d in drill core (holes DDH73-3 and 
DDH p 5-3), not in outcrop. It consisted o f- pervasive alteration of the original 
plagioclase to a soft earthy white clay material, probably kaolin. At Ball Creek, 
the argillic alteration occurs within and immediately surrounding the zone of 
intense potassic alteration. 

Potassic Alteration 

Potassic alteration in the form of pink potash feldspar envelo es around fi fractures and quartz veins was noted m dnll core from holes DD 73-2, DDH73-3, 
DDH75-3 and DDH75-5. In some of the drill holes, sections originally logged as 
being intensely silicified, were actually showing pervasive potash feldspar 
alteration. These rocks contain up to 70% potash felds ar primarily as introduced 
material. Potassic alteration is accompanied by a si&cant increase in magnetite 
content. 

Several outcrops within the area of previous drilling also showed extensive 
pink potash feldspar envelopes. Outcro s are too strongly weathered to recognize 

noted on the geology map. 
T I  the potash feldspar flooding of rocks. e areas of potassic alteration have been 

Sulphide mineralization on the pro erty occurs in a similar attern to that d' E associated with porphyry copper-gold eposits described in the 'terature. A pyrite 
halo surrounds Camp Zone chalcopyrite-molybdenite mineralization. Peri herd to 
the annular pyritic zone, galena and sphalerite mineralization occur in car % onate 
veins. Chalcopyrite mineralization is widespread on the property, primarily 
located within the Camp Zone but also found peripheral to the @te zone. 
Molybdenite was observed within the Camp Zone and in the Cllff Zone. 



The most intense pyrite mineralization occurs within the phyllic alteration zone 
surrounding the Camp Zone stock The type locations for thls quartz-sericite- 
pyrite mineralization are Big and Little Red Hills. The outer periphe of the 
gossans about the Camp Zone can be considered to be the outer peri 'Kery of the B pyrite halo. The pyrite halo shows as a chargeability anomaly aroun and within 
the Camp Zone. Though the most intense pyrite coincides with the phyllic 
alteration zone, pyrite mineralization as e ressed by gossans, appears to extend 
somewhat farther outward from the CamP%ne. 

Within the Camp Zone and in the phyllic zone, pyrite occurs most abundantly 
in fractures and quartz veinlets in andesites. Lesser amounts of pyrite occur as 
blebs and dissemmations in andesites and monzonites, usually near intrusive 
contacts or faults. Unaltered andesites and monzonites normally contain less than 
1% disseminated pyrite.Outside of the Camp Zone, pyrite mineralization is confined 
to fractures and quartz veinlets in the fault zones. 

Pyrite mineralization at the Goat Zone is only found along the cliff faces 
formed by the Ball Creek Fault. The sulphide mmeralization is restricted to the 
fault trace and is not as extensive as it appears on surface. Pyrite, galena and 
sphalerite occur within quartz carbonate veins in the Goat Zone Fault. 

Sheared rocks exposed along the Cliff Zone Fault in East Cliff Creek are very 
pyritic. One brecciated section of fault carries 30% pyrite as its matrix. 

Copper Minerals 

Chalcopyrite occurs in quartz veinlets and as blebs in fault breccias in the 
Goat Zone and Cliff Zone. Small s ecks of chalcopyrite can be seen in andesitic P float in the Camp Zone near DDH 5-5. Minor amounts of chalcopyrite were also 
observed in quartz veinlets in drill core. 

Malachite is a common occurrence on the rusty outcrops don Camp Creek. 
Occasional pieces of andesite float from the Camp Zone and C d  -Knob Creek 
fault zone contain specks of malachite on weathered surfaces. 

Molybdenite occurs in uartz veinlets and fractures in fault breccias along the 
Cliff Zone. Small specks o disseminated molybdenite were observed in 
monzonite drill core. 

1 

Lead and Zinc Minerals 

Galena and sphalerite occur within narrow carbonate veins in the Goat Zone 
and at Border Creek. Some of the quartz veinlets in the Goat Zone also cany 
small amounts of galena. 



Magnetite 

Magnetite is a common alteration mineral in the potassic alteration zone. 
Accompanying the potash felds ar selvages around quartz veins over the Camp 
Zone, magnebte forms up to 5 4 o of the rock. The pound magnetic survey 
defines the potassic zone as distinct circular magnebc high surrounded by an 
annular ring of low magnetism. Magnetite is also common in many of the younger 
volcanic rocks on the property, primarily the trachyandesite and the basalt. 

A distinct rusty ossan overlies the Camp Zone mineralization and the 
surrounding area o I ~hyllic alteration. This gossan extends north to Border 
Creek, west to the cMs along Fossil Creek, east to the 1080 metre elevation and 
south to Big and Little Red Hills. 

A spectacular gossan is seen don the cliffs of the Goat Zone. The Cliff 
Zone ossan is bounded on the west y West Cliff Creek and on the south by the 
cliff d i  t 

ne Fault. A 150 metre wide zone of rusty talus marks the trace of this 
fault into Knob Creek. 

Rocks in the upper parts of Knob Creek, Middle Creek, Camp Creek and Fossil 
Creek are very rusty due to concentrations of pyrite within the faults crossing 
the creeks. 

Quartz and Carbonate Veins 

Quartz stockworks were observed at two localities in the central Camp Zone. 
Quartz veins up to 1.5 centimetres wide give the stockwork zone a quartz content 
of 20 to 50 percent. Drill core from the Camp Zone showed that the quartz 
veinlets occur mainly in andesites. Veinlets are less common in the more massive 
monzonites. The veinlets are usually smaller than 1.0 centimetre wide and carry 
very few sulphides. Quartz and carbonate veins up to about 3.0 centimetres wide 
occurs in fault breccias in the Goat Zone and the Cliff Zone. The quartz veins 
occasionally contain minor amounts of sulphides. Carbonate veins occur mainly in 
the Goat Zone. The Border Creek showing and other fault zones over the 
property also contained some carbonate vems. 

Two main structural patterns occur as faults on the prope ; east-west and 7 north-south. The east-west structural direction has a bearing o 060° and is seen 
in the following faults: Ball Creek fault, Cliff Zone Fault, Barren Fault, North 
Arm Fault and Middle Creek Fault. The northsouth structural direction bears 
330° and is seen in the following faults: Devil's Creek fault, South Zone Fault, 
Goat Zone Fault, Camp Fault and Fossil Creek fault. 



The north-south faults cause a r ip t  lateral dis lacement of some of the east- 
west structures. The ap arent bendmg of Barren ault, North Arm Fault and tg F 
Middle Creek Fault at eir intersections with Camp Fault may be caused by 
right lateral movement along this and other north-south structures. 

3.0 SURVEY CONTROL 

All 1990 drill collar locations were tied into the grid which was installed 
during the 1989 field season. A hip chain and compass was used to locate each 
drill collar to the nearest grid picket. Foresight and backsight pickets were 
installed at each drill site utilizin a Brunton compass and tripod. These pickets 
were used to line up the drill at t% e correct azimuth. 

4.0 DIAMOND DRILLING 

4.1 Sample Collection, Preparation and Analysis 

The drill core was systematically sampled every three meters except where a 
lithology break was encountered. At lithology breaks, sample intervals would 
reflect the change. In total, 114 core samples were collected from the four drill 
holes. 

Sludge samples were taken where recovery was poor or where core was 
sheared and fractured. Generally, the sludge samples were collected over a 10 foot 
 nu^ These samples were sometimes collected over a shorter run, when drilling 
conditions prohibited collection over a full 10 foot m. In total, 33 slud e 
sam les were collected from holes DDS-12, DDS-13 and DDS-15, of w 'ch 20 were 

at' an yzed. The remaining 13 sludge samples were not analyzed because they were 
collected in zones of good core recovery. Within these zones, the drill core 
assays were considered to be adequate. 

The core and sludge samples were sent to the Placer Dome Laboratory in 
Vancouver for analpls. The core samples were crushed and pulverized, and then a 
sub-sample was weighed and digested. The sludge sam les were oven dried and 
sieved to roduce a -80 mesh fraction, from which a su ! sample was weighed for 
analysis. ioth the core and sludge samples were analyzed by atomic absorption for 
Au and Cu. The digestion and detection techniques used are presented in Appendix 
# 4. 

4 2  Treatment and Presentation of Results 

All drill core was logged using the Placer Dome Inc. modified Geolo system. 
The logs were later entered into a com uter using the Qedit program. P rogram then facilitated the plotting o true drill cross sections for each drill 
[ole, using a pen lotter (Fi s. 9,10,11 & 12). The surface pro'ections of these P ti b drill holes were p otted on e Geology and Diamond D d h g  lan (Fig. 5). 



The analytical results for the core and slud e samples are listed in tabular 
form, with the corres onding drill core interv in Appendix # 2. B A 
A table containing 1 90 diamond drilling information (table 2), is included on the 
next page. 

4 3  Drilling Logistics 

ads were prepared in advance by using various combinations of 
or tree clearing and cribbin A modified JKS 300 
to produce NQ sized core. 5% e drill was flown to and 

from the property, and between drilling sites with a Bell 206 helicopter. 

The drillin conditions this year were generally very poor, due to highly f fractured and aulted pound. Cave-ins were common and large amounts of 
drilling mud was re w e d  for hole stabilization. Generally, water return was lost P very early in any ho e. Drill hole DDS-13, which was the most difficult to drill, 
required 60 feet of casing to stabilize the hole. 

TABLE 2: 1990 DIAMOND DRILUNG INFORMATION 

4.4 Strategy for Selecting Drill Targets 

All previous diamond drilling on this property (except for drill holes 73-1,75-1 
and 75-2) was targeted in the central potassic core of the deposit. Holes 73-1, 
75-1 and 75-2 were drilled on the boundary of the phyllic and potassic zones. As 
well, hole 73-1 was drilled almost entirely within a monzonite dyke (later in this 
report, it will be demonstrated that andesite is a better drill tar et than 
monzonite). This drillin , which was performed in 1973,74 and 5, consisted of 11 % 5 
holes totalling 2012 m ( 606 ft.). The assa results from this drilling illustrated 
that the potassic core was mineralized wi2 copper and gold, however, the grade 
was sub-economic. 



The most recent models on porphyry de osits illustrate that the o timurn gold 
concentration is not found in the potassic aF teration core. Better go1 i! values are 
commonly located on the boundary of the ph llic and potassic zones or out in the E ro ylitic zone. Of these two locabons, the p yllic/potassic boundary is the more 
~kePy place to find economic mineralization. 

The basic strategy for this years drilling was to step out into the hyllic and 
potassic alteration shells in an effort to locate an economically viab f e ore zone. 
In order to optimize drill target locations, a system of stacked profiles was used. 
The methodolo of this tem can be described as follows: first of all, sections: 
800W, 1000W, &OW, I%W, 1300W, MOW, 1600W, 1800W and 2000W were chosen 
to be worked with. For each of these lines, a series of 1:5000 scale stacked 

In other words, it 
geochemistry and 
conditions for each 

1200W, and 1800W 
drill holes. These 

4 5  Discmsion of Results 

(a) Sludge Samples 

The sludge sample assay returns correlated very well with drill core assay 
data, however, the values were usually slightly higher. Gold values from slud e 
samples were 25 pb higher, on average, than corresponding values from P dl-& 
core. Copper v ues from slud e samples were 120 ppm higher, on average, than 
the corresponding drill core v af ues. 

(b) Alteration Descriptions 

Phvllic alteratiorl; 

Phyllic alteration is always represented by the a pearance of sericite. This 
seridte occurs in essentially three different ways: ($as an alteration product of 
feldspar (apple een coloured); (ii) as local pervasive patches (apple green 
coloured); and F lii) as isolated bright green spots. 



Propylitic alteration; 

Pro ylitic alteration is represented by chlorite, calcite and another carbonate 9 miner (possible ankerite). The chlorite occurs in two forms: (i) as an alteration 
product of mafic minerals; or (ii) occasionall as coatings on fractures. Calcite 
occurs in five different ways: (i) as fracture &gs; (ii) as an alteration roduct 
of feldspar phenocrysts; (hi) as an alteration roduct of chloritized tE d c  
phenocrysts; (iv) as an alteration product of e isolated 
s ots; and (v) pervasive1 in the rock matrix. The other r &kerite ?) was always ound pervasively in the rock matrix 

Clay [ardlic) alteration: 

The type of clay which is present in the clay alteration zones is unknown, but 
it is likely kaolinite. Clay alteration was observed in two forms: i) as an 
alteration product of feldspars; and (ii) as pervasive alteration o f the entire rock. 

Silicification 

Silicification, or uartz floodin , was only observed in the upper andesite P lapilli tuff unit of ho e DDS-15. l%s silicification occurs as pervasively altered 
patches. 

(c) General Obsemtiom 

Gold and copper values are higher in the andesite than in the monzonite. 
Mineralization IS usually better in the volcanic because it appears to be more 

, fractured than the monzonite, and is better prepared for rmneralizing fluids. The 
monzonite was probably the mechanism that caused the movement of 
hydrothermal fluids and mineralizin fluids and was still warm and plastic during 
the emplacement of the co per-go1 mineralization. Because of its plastic t d 
nature, it did not undergo rittle fracture and thus did not contain the many 
small quartz sulphide veinlets observed in the andesite. The andesite was quite 
brittle during the intrusive and h drothermal event and became quite fractured, 
well preparing it for the influx o f' mineralizing fluids. 

In hole DDS-12, intense pyrite mineralization occurs within the andesitic 
rocks. This pyrite carries anomalous gold values. In DDS-13 and DDS-14, the 
pyrite is not as common. Other than these observations, no correlations can be 
made between pyrite and rock types, alteration, other mineralization or assay 
values. 

Chalcopyrite; 

Chalcopyrite was not observed in any of the 1990 drill core. 



Sphalerite. galena and molvbdenite; 

These three minerals occur in minor amounts, in the upper portion of the 
andesite breccia unit of hole DDS-12 (5.29-42.94 m). Galena is present only as 
blebs in calcite veins (up to 3% thin, cross-cutting calcite veins occur in the 
andesite breccia). Molybdenite occurs only as disseminated blebs in the rock 
matrix. Sphalente can be found as either blebs in calcite veins, or as 
disseminated blebs in the rock matrix. This mineralized interval is correlative 
with anomalous gold values (50-170 ppb). 

Mametite; 

Magnetite occurs locally in holes DDS-12 and DDS-15 wherever the rock is 
relatively fresh. Except for areas of otassic alteration where secondary 
magnetite has been formed, non of & e hydrothermally altered areas contain any 
magnetite. The hydrothermal alteration destroyed all of the primary magnetite 
mineralization. 

ALTERATION 

Phyllic alteration; 

In drill hole DDS-12, hyllic alteration is more intense in the andesitic rock. 
Sericite alteration also is !! ound around most of the fault zones. No other 
observations were noted for this alteration suite. 

Propvlitic alteration; 

Propylitic alteration can occur extensively in both the monzonite and andesite, 
however, it tends to be more intense in the andesite. In DDS-13, propylitic 
alteration is much less intense in the fault zones. In general the fault zones all 
have undergone more intense alteration, say phyllic and argillic. 

Clav (areillic) alteration; 

In hole DDS-15, intense clay alteration occurs in the upper andesite lapilli tuf£ 
and monzonite units. This clay alteration is s acially assoaated with anomalous 
co per values (116-260 ppm). Silicification o occurs locally with this clay. In 8 a i  
D S-13, the resence of clay is directly associated with intense shearing and 

dost of this clay is fault gouge. Some of the clay, however, IS a 
alteration (likely caused from hydrothermal fluids travelling 

Silicification; 

Silicification occurs only in the upper andesite lapilli tuff unit of hole DDS-15, 
between 8.27-14.04 m. This silicificahon is intense and patchy. It is spacially 
associated with moderate clay alteration and anomalous copper values (116-240 
P P ~ ) .  



(d) Individual drill hole observations 

The following generalizations have been noted for each of the 1990 drill holes: 

DDS-12: 

- Phyllic alteration: intense to weak. 

- Propylitic alteration: intense. 

- Clay alteration: occurs locally and is weak to moderate. 

- Pyrite mineralization: intense (5-10%) to moderate (trace-3%). 

- Magnetite mineralization: occurs locally and is moderate. 

- Galena, sphalerite and molybdenite mineralization: occurs locally and is weak. 

- Structure: the major fault which occurs in the andesite breccia between 
44.76-56.94 m, is possibly the down dip extension of the Cliff Zone Fault. 

DDS-13: 

- Phyllic alteration: weak. 

- Propylitic alteration: moderate. 

- Clay alteration: intense to moderate. 

- Pyrite mineralization: intense (5-10%) to moderate (1-4%). 

- Structure: major fault zones occur between 457-20.68 m, 24.29-28.85 m and 
54.41-58.02 m. These faults are likely down dip expressions of the Barren 
Fault and/or North Arm Fault Zones. 

- Phyllic alteration: weak. 

- Propylitic alteration: moderate. 

- Pyrite mineralization: intense (5-6%). 

- Structure: major faults occur between 19.79-35.20 m and 83.65-88.09 m. 

DDS-15: 

- Phyllic alteration: intense to moderate. 

- Propylitic alteration: intense to moderate. 

- Clay alteration: occurs locally and is intense to moderate. 



- Silicification: occurs locally and is intense. 

- Pyrite mineralization: moderate (1-3%) to weak (trace to 0.4%). 

- Magnetic mineralization: occurs locally and is moderate to weak. 

- Structure: major faults occur between 36.66-38.66 m, 51.51-55.32 m and 59.21- 
61.87 m. 



4.6 Recommendations for Future Diamond Drilling 

Figure 13 on page 30 forms the basis for the following discussion. This figure 
was taken from a section of figure 5 centered around the Camp Zone, and it has 
been photo-reduced to 75% of its ori al size. The purpose of this diagram was 
to further interpret the alteration wi dE and surrounding the Camp Zone, and 
thereby select the best areas for future drilling. 

The potassic alteration sone is outlined on Figure 13 by a square grid pattern. 
This zone was delineated by two methods. First, the zone was outlined by a 
stron magnetic high because it contains dot of magnetite. Secondly, the zone 
was d elineated based on visual observations of secondary potassium feldspar in 
drill core, and surface outcrops. 

Two induced polarization zones have been outlined on Figure 13. The first 
zone is represented by a line which shows the outer limits of high chargeability. 
This line ~s based on a cutoff of -14 millivolts/volt at the fourth separation level 
(120 meters maximum depth). The zone of high chargeability represents a high 
sulphide content (most likely disseminated in nature). The sulphides likely consist 
of pyrite, with lesser chalcopyrite and mol bdenite. The second zone is depicted 
by a line which outlines the outer limits o ?' high resistivity. This line is based on 
a cutoff of 1000 ohmmeters at the fourth separation level (120 meters maximum 
depth). This zone of high resistivity likely indicates a broad zone of silicification 
(due to the addition of quartz from either the phyllic alteration, or from the 
em lacement of quartz stockwork). The high chargeability readings associated 
wi tE low resistivibes immediately west of the otassic alteration zone (proposed 
drilling area #4), is probably due to increase i suvhide mineralization (P. Walcott, 
1989). This zone has been assi ed the lowest pnori of all four drilling areas, 
because the increase in sulphi CP es is believed to be in 8 cating a pyrite shell. 

The outer limits of hi gold and copper eochemistry, have been outlined by 8 two lines on Figure 13. ese lines are base t! on cutoffs of 80 ppb gold and 130 
pm copper. In theory, these outer limits should correspond to the outer 

goundary of the phylhc alteration zone. If down slope soil creep is accounted 
for, the anomalous gold and copper eochemistry boundaries correlate well with 
the outer hyllic zone boundaries. f i e  phyllic zone is actuall very patchy, so 
the outer 1 oundary which has been drawn on Figure 13 base on geological 
mapping, should only be considered approximate. 

d' 
Four areas of proposed drilling have been outlined on Fi e 13. These areas 

have been listed in order of priority, with area #1 being the /r 'ghest, and area #4 
being the lowest. Basicall , these areas are concentrated around selected parts of 
the inner phyllic zone, widk  andesitic rocks (map unit 2 . According to 
porphyry -per deposit models, an ore shell or zone of k 'gher r d e  
m i n e r h b o n  should be located on the inner flanks of the phy ic zone. An 
attempt was also made to place the roposed drillin areas where chargeability, 
resistivity and gold and copper geoc fl emistry are all %I 'gh. Proposed area #1 
extends outside of the anomalous gold and co per eochemistry boundary, to 
account for downslope soil creep. A gap has k' een f eft between areas #1 and #3, 
because this portion has already been tested b drill holes 75-1 and 75-2. Area 
#3 has been assigned a lower priority, as it is I' ocated outside of the 



chargeability hi . As mentioned above, proposed area #4 has been given the f? lowest priority, ecause the high chargeability and low resistivity responses are 
thought to be indicative of a pyrite shell. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

'The various exploration techniques utilized in 1989 supported each 
other in describing a classical porphyry copper hydrothermal event. The 
geological mapping outlined a rou y concentric set of alteration 
assemblages, starting with a centr ? potassic zone, then a patchy hyllic 
zone and finally an extensive propyhtic zone. Soil geochemistry f ocated a 
molybdenum anomaly over the central potassic zone, anomalous gold and 
copper coverin the area within the potassic and phyllic zones and 
anomalous lea % -zinc-silver in the outlying propyhtic zone. Magnetics 
mapped the high magnetite content of the potassic zone and the 
accompanying magnetite depletion over the phyllic zone. Induced 
polarization mapped the h i p  chargeability over the potassic and ph llic 
zones. The sericltic alterabon of the phyllic zone was shown by the ow 
resistivity." (J. Kowalchuk and R. Turna, 1990) 

r 
idea that the Ball 

Creek deposit The potential 
in both 

The 1990 drilling pro am was desiped to test optimum targets in the phyllic 
and propylitic alterabon r alos. This drilling unfortunately failed to produce any 
sigruficant results. The four drill holes were essentially drilled through weakly 
mmeralized faults and or d kes. The tar et area of this deposit, however, is 
extremely large. The our s K ort holes d d ed in 1990 were not sufficient to test 
the true potential of this deposit. A moderate sized drill program is recommended 
for 1991 m an effort to locate a lar e zone of economic mineralization. Most of 
this drilling should be concentrate f along the boundary between the potassic and 
phyllic alteration zones as outlined in Figure 13, since this is commonly where the 
highest grade mineralization is found in porphyry copper-gold deposits. 

The Cliff Zone was only partially mapped and sam led in 1989. The soil 
sampling returned some very romising Au, Ag, Cu, P , Zn and As si L % 
Follow up mapping and samp g of t b  zone ~s recommended for 19 rtures. 1. 

In 1989, soil line 800 W extended along the northeast end of the Trachyte 
Knob, and from there, continued southeast down into the Ball Creek Valley. The 
portion of this line between Trachyte Knob and Ball Creek returned anomalous 
values in Au, Cu, Pb, Zn and As. This area has not been previously mapped 
or rock samB1% Geological mapping, rock sampling and more soil sampling are 
recommen ed in this area for 199 1. 



The Goat Zone was not mapped or sampled in 1989. Geolo@cal mappin and 
rock and soil sampling are suggested for 1991. Since this area is fairly inaccessi le 
due to steep cliffs, it should be considered a lower priority area. 

% 

n 

John F. Baril 



lllmrzm COST STATEMENT 
BALL ClREEK PRO= 

Personnel: 

John Kowalchuk (District Geologist - overall supervision) 
Glenn Shevchenko (Senior Geologist - overall supervision) 
John B a d  (Pro'ect Geolo ' t - on site supervision) 
Coral K.u.I.I.I. ( & . I I I ~ ~  
Cynthia cNabb ( re S litter, Field Helper) 
Jean-Pierre Jutras (Field 
Dave Hayward (Field 
Blake Rear (Field Technician) 

Contractors: 

Asmith Diamond Drilling Ltd. 
M. J. Moreau Enterprises Ltd. (drill pad preparation) 
Jaycox Industries Ltd. e editer) 
Canadian Helicopters [sot: Bnan McCarthy) 

Breakdown of Expenditures: 

Site preparation 
Eqmpment maintenance 
Camp operations 
Equipment purchases 
Telephone and teletype 
Vehlcle expense 
Freight 

Geological studies 
Geophysical studies 
Geochemical studies 

Report preparabon 

TOTAL 

Cost $ 



STATEMENT OF COSTS 

PERSONNEL 

John Baril - Project Geologist 
60 days @ #300 p/d 

Coral Knight - Cook 
30 days @ $250 p/d 

Cynthia McNab - Field Assistant 
30 days @ $200 p/d 

J.P. Jutras - Field Technician 
4 days @ $200 p/d 

Dave Hayward - Field Technician 
4 days @ $200 pld 

Blake Rear - Computer Technician 
8 days @ $250 p/d 

John Kowalchuk - Supervisor 
5 days @ 400 pld 

Glenn Shevchenko - Supervisor 
4 days @ $350 p/d 

TOTAL LABOUR COSTS 



33 - B 

CONTRACT AND INVOICE COSTS 

Diamond Drilling - 330 metres 

Drill Site Preparation 

Helicopter - 65 hours 

Fixed Wing - 1 trip 

Freight 

Travel 

Vehicle Expense 

Camp Operation 

Equipment Purchases 

Communications 

Expediting 

Assaying - 1 1 4  core samples and 33 sludge samples 

Report Preparation 

TOTAL CONTRACT COSTS 

TOTALCOSTCONTRACTANDLABOUR 
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Statement of Qualifications: 

I, John Baril, state that: 

I graduated from the University of British Columbia, Vancouver, B.C. in 
1988 with a Batchelor of Science degree in Geology. 

Since 1987, I have been engaged in mineral exploration in British 
Columbia and the Yukon Territory. 

I was personally engaged in fieldwork on the Ball Creek Project and am 
responsible for the interpretation of data, and the writing of this report. 

My business address is: 

Placer Dome Exploration Limited 
103 Platinum Road, 
Whitehorse, Yukon 
Y 1A 5M3 

My home address is: 

#4 - 100 Lewes Boulevard 
Whitehorse, Yukon 
Y 1A 3V5 

John F. Baril 



APPENDIX # 1 

DRILL CORE LOGS 
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APPENDIX X 2 

ASSAY RESULT TABLES 
(DRILL CORE AND SLUDGE SAMPLES) 



ASSAY RESULTS 



B1084 
B1085 
B1086 
B1087 
B1088 
B1089 
B1090 
B1091 
B1092 
B1093 
B1094 
B1095 
B1096 
B1097 
B1098 
B1099 
Bll00 
BllOl 
B1102 
B 1103 
B 1104 
B1105 
B1106 

. - - - - . - - - -  

From 
(4 . - - - -  . - - - -  
4.57 
7.57 

10.57 
13.57 
16.57 
19.57 
20.68 
21.97 
24.29 
26.57 
28.85 
31.85 
34.85 
37.85 
40.85 
43.85 
46.85 
49.85 
52.85 
54.41 
57.41 
60.41 
63.41 

ASSAY RESULTS 

DDS-13 n>lUILORE) 



B1107 
B1108 
B1109 
BlllO 
B l l l l  
B1112 
B1113 
B1114 
B1115 
B1116 
B1117 
B1118 
B1119 
B1120 
B1121 
B 1122 
B 1123 
B1124 
B1125 
B1126 
B1127 
B1128 
B1129 
Bll3O 
B1131 
B1132 
BID3 
B1134 
B1135 
B1136 





ASSAYRESUL'IS 

DDS-12 [SLUDGE SAMPLES) 



ASSAYRESULTS 

DDS-13 (SLUDGE SAMPLES) 

ASSAY RESULTS 

DDS-15 (SLUDGE SAMP- 



APPENDIX f 3 

ASSAY RESULT SHEETS 
(DRILL CORE AND SLUDGE SAMPLES) 



PDI' GEOCHEM SYSTEM: Data From: V243 BALL CR ISKUT 

G R I D  SAMPLE PROJECT Au 1 Cu 
PPB PPM 

END OF L I S T I N G  - 7 RECORDS PRINTED Run o n :  9 0 : 0 9 : 2 5  a t  1 1 : 0 7 : 2 6  



P D I  GEOCHEM SYSTEM: 

GRID 

104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
t e s t  
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
t e s t  
tes t  
t e s t  

SAMPLE 

STD P I  

STD AU8 
STD AU8 
STD P1 

END OF LISTING - 

Data From: V243 BALL CK ISKUT 

PROJECT Aul 
PPB 

Cu 
PPM 

37 
7  

1 3  
7  

1 5  
11 
20 
62 
5 3  
5 1  
77  
40 
36  
1 4  
1 0  

9 
6  

1 0  
3 

22  
3  

1 2  
9 

2 1  
1 0  

4  
2  
2  
5 
5 

1 6  
1 5  

9 
1 0  
1 0  
1 6  
1 5  
28 
3 3  
3 3  
27  
20 

8  
6  
8  

1 4  
7  

22  

5 0  RECORDS PRINTED Run o n :  9 0 : 0 9 : 2 5  a t  1 6 : 3 0 : 3 3  



PDT GEOCHEM SYSTEM: D a t a  From: V 2 4 3  BALL CK I S K U T  

GRID 

1 0  4G8 
1 0 4 G 8  
1 0  4G8 
104G8  
1 0 4 G 8  
1 0  4G8 
104G8  
t es t  
tes t  

SAMPLE PROJECT 

B l l O O  
B l l O l  
B 1 1 0 2  
B 1 1 0 3  
B 1 1 0 4  
B 1 1 0 5  
B 1 1 0 6  

STD P 1  
STD A U 8  

A u l  Cu 
PPB PPM 

END OF LISTING - 9  RECORDS PRINTED Run on:  9 0 : 0 9 : 2 5  a t  1 1 : 0 7 : 2 6  



i 

PDI GEOCHEM SYSTEM: Data From: V243  BALL CR ISKUT 

GRID 

104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
1 0 4 G 8  
104G8 
test 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 

SAMPLE PROJECT Au 1 Cu 

B 1 1 0 7  
B 1 1 0 8  
B 1 1 0 9  
B l l l O  
B l l l l  
B 1 1 1 2  
B 1 1 1 3  
B 1 1 1 4  
B 1 1 1 5  

STD P 1  
B 1 1 1 6  
B 1 1 1 7  
B 1 1 1 8  
B 1 1 1 9  
B 1 1 2 0  
B 1 1 2 1  
B 1 1 2 2  
B 1 1 2 3  
B 1 1 2 4  
B1124*  
B 1 1 2 5  
B 1 1 2 6  
B 1 1 2 7  
B 1 1 2 8  
B 1 1 2 9  
B 1 1 3 0  
B 1 1 3 1  
B 1 1 3 2  
B 1 1 3 3  
B1133*  
B 1 1 3 4  
B 1 1 3 5  
B 1 1 3 6  
B 1 1 3 7  
B 1 1 3 8  
B 1 1 3 9  
B 1 1 4 0  
B 1 1 4 1  
B 1 1 4 2  
B 1 1 4 2 *  
B 1 1 4 3  
B 1 1 4 4  
B 1 1 4 5  
B 1 1 4 6  
B 1 1 4 7  
B 1 1 4 8  
B 1 1 4 9  
B 1 1 5 0  
B 1 1 5 1  
B 1 1 5 1 *  
B 1 1 5 2  
B 1 1 5 3  
B 1 1 5 4  
B 1 1 5 5  
B 1 1 5 6  
B 1 1 5 7  

PPB 

< 5  
15 

2 0 0  
1 0  
7 5  

2 1 5  
7 1 0  

2 5  
< 5  

3 5  
< 5  
< 5  
< 5  
< 5  
< 5  
3 0  
15 
<5 
< 5  
15 
< 5  
< 5  
< 5  
<5 
< 5  
1 0  

5 
< 5  
<5 
<5 
< 5  
< 5  
< 5  
< 5  
J5 
<5 
< 5  
2 0  
2 0  
2 0  
1 0  
5 

< 5  
15 

5 
< 5  
<5 
<5 
1 0  
<5 
1 0  

5 
1 0  
< 5  
<5 

PPM 

1 0 7  
1 3 6  
1 7  6  
1 0 5  
1 3 9  
2 0 0  
2 1 9  

9  3 
4 9  
2 6  

3 0  0 
5  8 
1 2  
11 

8  
26  
3 8  
7 9  

1 2 0  
1 1 9  
1 0 1  

8 4  
1 2 5  

44 
2 0  

1 5 4  
7 2  
5  8  
9  8  
9 9  
1 8  

1 0 2  
1 0 5  
2 4 0  
2 1 0  
2 4 0  
1 1 6  
1 4 1  
1 6 8  
1 6 6  
2  6 0  
1 8 7  
183 
1 5 0  
1 4 0  

1 9  
4  2  
44  
2 9  
2 8  
1 0  
4 0  
2 3  
2 0  
6 6  

9 



PDI GEOCHEM SYSTEM: Data From: V 2 4 3  BALL CR ISKUT 

GRID SAMPLE 

104G8  
104G8  
t e s t  STD P 1  
104G8  
104G8  
104G8  
104G8  
104G8  
t e s t  STD AU8 
t e s t  STD AU8 

END OF LISTING - 

PROJECT Au 1 
PPB 

3 0  
<5 

5 
<5 

125 
< 5 
<5 

3 90 
2 7 0  

6 7  RECORDS PRINTED 

Cu 
PPM 

9  0  
9 

2 6  
7 
4  
8 
8 
7  

Run  o n :  9 0 : 1 0 : 0 5  a t  1 6 : 1 5 : 5 1  



, P D I  GEOCHEM SYSTEM: D a t a  From: V243 BALL CK ISKUT 

GRID SAMPLE 

104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
104G8 
t e s t  STD AU8 
t e s t  STD P1 

END OF LISTING - 

PROJECT Au 1 Cu 
PPB PPM 

190 167 
150 287 
80 176 
85 224 
90 371 

250 225 
85 127 
85 128 
90 113 
90 107 
65 118 
125 164 
100 158 
145 160 
110 113 
25 87 
15 47 
5 0 9 2 
15 77 
25 76 
50 57 
355 

22 

2 3  RECORDS PRINTED Run  o n :  90:10:03 a t  11:16:04 



P D I  GEOCHEM SYSTEM: D a t a  From: V 2 4 3  BALL CR ISKUT 

GRID SAMPLE PROJECT A u l  Cu 
PPB PPM 

END OF LISTING - 2 RECORDS PRINTED Run  on :  9 0 : 1 0 : 0 5  a t  16:15:51 



APPENDIX # 4 

ANALYSIS TECHNIQUES 



GEOGHEM LABORATORY 
I GENERAL TESTS 
i 

Weigh 0.50 g of -i 
rock into numberec 
should be a duplic 
standard, 

Add 1 mL HNOQ foll 
carbonates may ra 
l e t  stand unt i l  tJ 

Place tubes in te 
samples will boil  
HNd3 boils away, 
they do not foam. 
of the block and 5 
asbestos pad. EL5 
the acid and Lett: 

The txmperature ol 
the EN03 boi ls  aw; 
gently and refluxc 
digestion time is 

Cool the sample b] 
h q s h g  the ,tesi 
coaling, bring t h c  

R e a d  On AA using z 
tjhich should be n 
carrectfon should 
Zn. 

D mesh soil, sediment or -100 mesh pulverized 
16 x 150 tests tubes. Every tenth sample 

s t e  sample or an internal known reference 

r wed by 2 mL HClO4. Samples containing 
zt vigorously at first, so add I mL HNO3 and 
2 reaction stops before adding 2 mL EClO4. 

t tube block on hot plate at 160eC. The 
vigorously at first and then decrease as the 
Drganic samples should be watched to see tha t  
If they do foam, then take the test  tube out 

a t l y  tap the bottom of the tube on an 
hly organic so i l s  can be handled by adding 
ng them stand overnight. 

the hot plate should be set so t h a t  after 
y (45 mfn -. 1 h) , then the HclO4 boils 
s down the sides of the test tube, T o t a l  
4 hours. 

adding 6 mL demisleralized water and 
tube rack in cold Water for 2 nin. after 
volume up to 10 mL, cap and shake. 

ir/acetylene flame far a l l  elements except Ma 
n using N20/acetylene flame. Baclqround 
be used on Pb, Cd, Ag. !Fum burner head for 

Page I of 2 



Standards 

- A l l  standards are - F a c t a r  is 20. 

samples giving a rea 
10 w i t h  15% HClQ an 

ER DOME fNC. RESEARCH CENTRE 

GEOCHEMLABORATORY 

GENERAL TESTS 

ade in 15% HClO4. 

oncentrate Setting 
(KT/fi) ( P P ~  

5.0 100 
10.0 200 

add 2 mL per 
100 mL 20% A l C l g  
to Mo Stds. 

h g  above t he  high standard are diluted 1 to 
re-analyzed, 

Page 2 of 2 





PLACER DOME INC. RESEARCH CENTRE 1 GEOCHEM LABORATORY 

I GEWHEM GOLD TESTS 

Ptocedure I 
1. Weigh 10.0 g em& into a Coors 07 crucible. 

I 
2, Heat in muffle furnace for 4 h @ 600°C. 

I 
3. Cool, transfer to/ 150 mL glass beaker and add 30 a, Aqua Regia 

(3 parts HCl, 2 p h s  H20, 1 part HNO~) . 
4. ~ige-st a t  just  of & the boil for 2 hours. 
5 .  Cool, and bulk up I to 110 mL mark on beaker. 

I 
6. Stir and leave overnight to settle. 

I 
7 .  Decant 50 mL of s-le solution into 25 x ZOO mm screw cap test 

tube. 

25 times. 

I 
8. Add 7 mL M B K ,  cap and turn tube upside down and back at least 

I 
I 9, Read organic layex 

Standards 

I. In 250 mL separatc 
HN03 and the folk 

2, Add 100 mL hIBK.ar 

3. D r a b  aqueous lay€ 

4. Use saturated MIBI 

5. S e t  1000 ppb std c 
Detection l i m i t  is 

6 . .  For higher samples  
remaining half of 
the aqueous phase, 

ry funnel add 10 ml; H20, 1 mL H C l ,  2 drops of 
wing amounts of Au: 

mL Au stock solution = 1000 ppb 
mL Au stock solution = 2000 ppb 
mL Au s t e k  solution = 4000 ppb 

d shake for 2 min. 

for blank. 

n reading of 200 and multiply readings by 5 .  
5 P P ~ -  

, standards can be made h 30% aqua and the 
the original sample solution can be run in 

Page 1 of 1 


















