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CHAPTER ONE: INTRODUCTION 

1-1: INTRODUCTORY STATEMENT 

Noranda Exploration Company, Limited (N.P.L.) in a joint venture 

agreement with Sanfred Reeources Ltd. operated a detailed exploration 

program on the TAH 1-8 and MAT 1, 2, 4-16 clains in the Wheaton River area. 

This program included soil, talus fines and rock sampling, I.P., VLF 

and magnetometer geophysical surveys, geological mapping, trenching and 

diamond drilling. 

1-2: LOCATION AND ACCESS 

The TAN 1-8 and MAT 1, 2, 4-16 claim8 are situated within the 

Whitehorse Mining Diatrict on Mt. Anderson in the Wheaton River area 

approximately 60 kilometree aouth of Whitehorae, Yukon (Figure 1). The 

claims are located on N.T.S. 105 D / 3  at latitude 60012' and longitude 

135009' . 
Accees to the property is available by paved road from Whitehorae via 

the Alaska Highway and Skagway Road to the Annie Lake Road turnoff 

approximately 45 kilometrea south of Whitehorae. The Annie Lake Road 

provide8 year round access to the Mt. Skukur Mine and meets with the 

Partridge Creek trail approximately 40 kilometres southwest from the paved 





highway exit. The Partridge Creek trail will accommodate 4x4 vehicles a 

distance of 4 kilometres to the claims and was extended in 1985 

approximately 800 metres along the west side of Ht. Anderson. 

1-3: PHYSIOGRAPHY AND VEGETATION 

The Wheaton River area lies along the western flank of the Yukon 

Plateau and east of the Coast Ranges. The terrain varies from rolling hills 

to elevated plains incised by wide, deep v-shaped valleys with hanging 

valleys remaining from the Pleistocene glaciation. 

The TAH 1-8 and HAT 1, 2, 4-16 claims are particularly characteristic 

of this region in that relatively flat plains occupy the central part of the 

clain group which is bounded by steep, rugged slopes up to 610 metres 

(2,500') high where the plateau meets the Becker Creek valley to the west 

and the Wheaton River valley to the north. 

Vegetation on the property i8 typical of the regional pattern. 

Vegetation on the TAM group ie sparse and graeay whereas the Wheaton River 

and Becker Creek valleys are denaely wooded with conifer, birch and willow. 

The treeline ie found at approximately 1,370 metres (4,500') elevation. 

Small stands of spruce and pine may be found locally in strean channels 

above thia elevation. 



1-4: HISTORY OF THE PROPERTY 

The Whirlwind Pb-Ag-Au vein was staked as RIP and WOLF claims in 1906 

or 1907. By 1915, 98 metres (322') had been drifted 46 metres (150') along 

the vein in the lower No.-1 adit and 106 metres (350') had been drifted 

directly on the vein in the upper No. 2 adit. The reeults of sampling done 

in 1912 on the Whirlwind vein in the No. 1 adit averaged 0.08 oz/t Au and 

6.4 oz/t Ag over a width of 0.45 metres (1.5') and length of 24 metres 

(78'). On a different vein, now presumed to be north of the upper and lower 

adita, 23 metres (75') of drifting with a 10 metre (30') crosscut was 

completed. A fourth adit now presumed to be south of the upper and lower 

adita had been driven but failed to intersect a vein. A small mill wae 

built shortly after 1912 but no production is recorded. This history of the 

property remains uncertain until 1926 when rock trenching was recorded by E. 

Butterfield on the Flora and Mountain Sheep Extension claime. In 1934-35, 

H. Beatty recorded sinilar work on the Gold Claim group. In eubsequent 

years the property waa reataked eleven times. The ownership and recorded 

work is summarized in Table 1. 

CLAIM STATUS 

NAME GRANT NO. RECORD DATE --------------------------------------------------------------------- 
TAM 1-4 YA22726-YA22729 July, 1978 

TAN 5-8 YA24271-YA24274 July, 1978 

MAT 1,2,4 Fr,5 Fr, 6-9 YA82425-26, 28-33 June 14, 1984 

MAT 10-16 Fr YA92914-20 August 2, 1985 
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TFlBLE 1: 
CLRIM STRTUS 

YR RE-I CLCI I M I I 
STRKU) I NCVrlE I OWNERSHIP I DESCRIPTION OF WORK DONE 

I 

1944 Ibuntain I J. Johns, W. McRlister l Rock trenching 
I 

-----------------------I--------------------------------------- 
J. C. Richards, W. ITest shipment to Trail Smelter after 
McRlister, 6. Simons lproperty exam by Keno Hill. 

ITest grade: 1.0 ot/t Flu, 12.6 oz/t Rg, 
111.6% Pb, 5.2% Zn 
11984: bulldozer trenching 

I 

1964 IDL 91543 
I 

------I------------- 
1967 IHL Y12963 

I 

Yukon Qnt iwny Corp. 
Ltd. 

W. Hyde 

1965: bulldozer trenching 

June-Nov/67: option to Silgold ML 

I 1 IJune /68: option to Rdanac Mg 8 Exp. 
I 1 ILtd., bulldozer trenching mineralized 
1 I Ishoot 3'x50', avg. 2 oz/t flu, 50 oz/t 
I I l Rg and opt ion dropped 1970. 
I 1 1 1973: opt ion to Cldonis ML, bul ldozer 
I I Itrenching, sampling program 

----I-------------I---------------------l---------------------------------------- 
1974 IFlu Y73290 ID. Waugh 1 

IRush YR3785 1 I 
------I-------------I-----------------------l--------------------------------------- 



1-5: WORK PROGRAM 

The 1985 field work was conducted on the TAM 1-8 and HAT 1, 2, 4-16 

claims from early July to late October, 1985. The work program on the HAT 

and TAH claims included,detailed soil, rock and talus fines sampling, 

geological mapping, surveying, staking, geophysical surveys, bulldozer and 

blast trenching and diamond drilling. 

The camp was established on the east side of Ht. Anderson on a small 

creek draining east to Partridge Creek. This camp provided a central 

operation base for Noranda Exploration Co. Ltd. in the Wheaton River area 

and accommodated two winterized trailers for the drill crew in September and 

October, 1985. 

The peraonnel involved in the program are liated below. 

nary Webster 
Shirley Abercrombie 
Hugh Copland 
Steve Mackay 
Stuart HacKenzie 
Barbara Thomae 
Dennis Bull 
Arthur Fekete 
John Nash 
Kin Blackwell 

Geophysical Surveys: 
Peter Walcott 

Lyndon Bradish 

John Devlin 
Hugh Copland 
Tony Lippert 
Tim Keleman 

Party Chief 
Senior Assistant 
Senior Assistant 
Senior Assistant 
Senior Aseistant 
Senior Assistant 
Junior Assistant 
Junior Assistant 
Junior Assistant 
Cook 

I.P. Survey Supervi~or 
Peter E. Walcott and Associates Ltd. 
Results Interpretation (Noranda 
Vancouver) 

Operator - I.P. 
Operator - VLF 
Hagnetometer Survey Supervisor 
Operator - Hag 



Leqal Survey: 
Peter Thomson 
2 Assistants 

Diamond Drillinq: 
Hurray Smith 

Ken Sheck 
Henry Calmagane 
2 helpers 
Cook 

Legal Surveyor 
Thomson and Iles Surveyors 6 Engineers 

Contractor 
Arctic Diamond Drilling Ltd. 
Foreman 
Night Shift Foreran 

Trenchinq: 
Clarence Graham Cat Operator - Arctic D.D. Ltd. 
Tony Fekete Contractor - D/8 Cat 
Ed Chambers Contractor - D/8 Cat 
Jacques Horeau C assistants Contractor - blasting 

Geochemical Analyeea: 
Bondar Clegg Co. Ltd. Whitehorse, Y.T. 
Noranda Exploration Co. Ltd. Vancouver Lab 
Vancouver Petrographic8 Vancouver, B. C . 

1-6: LEGAL SURVEYING AND CLAIM STAKING 

Peter E. Thomaon and two aaaistanta of Thonson and Ilea Surveyors and 

Engineera, Whitehorse conducted a legal survey of the TAM 1-8 claima on July 

16 and 24, 1985. The TAM 1-8 claims were found to be well located uith no 

internal fractions. The TAM 9-12 and HAT 1-3 claima located adjacent to the 

TAH 1-8 claims were also surveyed. It ua8 found that the MAT 3 fr. 

overlapped the TAM 2, 3 claims and that a narrow fraction of open ground 

existed between MAT 1, TAW 5, TAM 6 claims and the TYCON claim block to the 

south. Open ground also exieted on the current claim map between the TAM 

group and the ROB claims to the north. 

On July 18 end 19, 1985 staking uaa done to cover fractions of open 



ground in the inmediate area of the TAM 1-8 and HAT 1-9 claims. The HAT 13 

fr. waa staked to cover the misplaced HAT 3 fr. The HAT 14-16 claims were 

staked to cover the fraction of open ground between the TAM group and TYCON 

claims. The HAT 10-12 fr. claira were staked to cover the triangular 

fractiona of open ground between the TAW group and ROB claira to the north. 

The HAT 10-16 fr. clains were recorded in Whitehorse Auguet 2, 1985 and are 

included in the option agreement between Sanfred Resources Ltd. and Noranda 

Exploration Co. Ltd. The claims were stake to complete and protect the 

property and interests of the investing partiea. 

Thoraon alao surveyed the grid baeeline from 2000E to 3400E and tied 

in old workings on the Whirlwind vein where convenient. 
I 



CHAPTER TWO: GEOLOGY 

2-1: REGIONAL GEOLOGY 

The geology and mineral potential of the Wheaton River area has been 

documented by D.D. Cairnee (1912, 1916), J.O. Wheeler (1961), and more 

recently by H.J. Snith (1979), U.B. Lambert (1974) and the Northern 

Cordillera Nineral Inventory (Archer, Cathro & Associatea Ltd., 1981). 

The oldest rocks in the region are the Precambrian netasediments of 

the Yukon Group (Table 2). The Yukon Group quartz-mica echieta, feldapathic 

gneissea and cryetalline limestone occur as a northwest trending belt 

intruded by granitic rocka of the Cretaceous Coast Intrusions. The Triaeeic 

Lewes River ~rou~~metavolcanic rocka and Juraesic Laberge Group 

metaaedinenta unconformably overlie the Yukon Group and occupy the 

northeastern part of the Wheaton River area. The Lower Tertiary Skukum 

~ r o u ~ l  is comprised of intermediate to felsic volcanic rocks which occur in 

two volcanic centres: 1) the Ht. Skukum caldera complex, and 2) the 

Bennett Lake complex 20 kn to the south at the Yukon-B.C. border. A similar 

volcanic sequence of slightly older, Upper Cretaceous Ht. Nansen Group rocks 

occur at the Uontana Mountain centre, which hosts the Venue Au-Ag-Pb-Zn 

deposit, 50 kn SE of Ut. Skukun (Figure 2). 

1. The Skukum Group volcanic8 have been deecribed a8 the "Carmacka 
baaalts" and "Wheaton River Volcanic8" (Cairnee, 1912, p. 64 and 68), the 
"New Volcanics" and "Acid Volcanics" (Cockfield and Bell, 1926, p. 34), and 
recently as two groups subdivided into seven members of defined composition 
and texture (Pride, 1983, p. 94-104). 



TOBLE 2: TQBLE OF FORMOTIONS 

ERQ PERIOD or FORMRT I ON LITHOLOGY 
EPOCH 

Cenozoic 1 Recent and I Glacial debris, loess, 
I Pleistoce 1 volcanic ash 
I I Basalt; minor pyroclastic 
I I rocks 
I I 
I I --------------- UNCONFORMITY----------------------- 

1 Tertiary I Granite Porphyry, Rhyo 1 it e 
I I 
I I -me------------ INTRUSIVE INTO LOWER SKUKUM GP.---- 

I I Skukum Group Ondesite, basalt, rhyolite, trachyt 
1 I breccia, tuffs, flows. Granitic 
I 1 breccia, minor greywacke, sandstone 
I I and si 1 tstone. ----------------------------------------------------------------------------------------- 

Mesozoic Cret aceaus I Coast Intrusions Hbld-bio-01 igoclase granodiorite 
I diorite, granite, pegmatitic 
I syenite 
I 
I --------------- INTRUSIVE CONTIJCT ----------------- 
I Hutshi Group Basalt, andesite, porphyritic 
I andesite, qtz latite 8 rhyolite 
I flows, breccias and tuffs; 
I 'minor greywacke, argi 1 1  it e; 
I cmglornerate locally at base 
I 

Upper Jurassic 1 Tantalus Fm Orkose, si 1 tst one, congl. 
I arg i l l  ite, coal 
I 

Lower Jurassic I Laberge Group Conglomerate, greywacke, arkose 
I quartzite, siltstone, argi 11 ite, 
I hornfels 
I 
I --------------- UNCONFORMITY-----------------------. 

Upper Triassic I Lewes River Volcanic greywacke, si 1 t stone, 
I Group argill ite, 1 imestone breccia, 
1 conglomerate; volcanic breccia, 
I agglomerate, tuff; andesite 
I porphyritic andesite 8 basalt 

Paleozoic I Pennsylvanian (? )  I Taku Group Limestone, breccia, chert; 
I & Permian I greenstone and ( ? )  pyroclast ic 
I I rocks 

------------------------------------------------------------------------------------------ 
Precambrian I 

I 
I 
I 
I 
I 
1 

I Yukon Group 
I 
I 
I 
I 
I 
I 
I 

Quartz-mica, qtz-chlorite and 
mica schists; quartzite, 
feldspathic hbld gneiss, 
ar~iphi bol ite, epidote-amphi bol ite 
crystal 1 ine 1 imestone; felds- 
pathic gneiss, 1 it-par-lit gneiss; 
gneissic porphyritic granudiorite 
& quartz dim-ite 



The Bennett Lake corplex consists of a rhyolite to dacite ash flow, 

breccia and tuff volcanic package in part circumscribed by a high level 

rhyolite ring dyke with related intrusions. Lambert describes this complex 

as "two nested calderas, an eroded structural done and a thick succession of 

pyroclastic and epiclaatic rocks related to eruption, subsidence and filling 

of the cauldrons" (Lambert, 1974, p. 9). 

Lambert suggested that the Skukun region ray represent a second 

caldera complex with grossly similar geology and structural characteristics. 

The Skukum complex occupies approximately 140 km2 and is elliptical in 

plan. It is partially fault bounded and in places intruded by felaic dykes 

and stocks. A major north trending fault divides the Skukur ellipse into 

two parts which ake made up of probably genetically related interlayered 

sedimentary-volcanic units. On the weat side, andesitic flows, pyroclastic 

flows and sedimentary units up to 500 metres thick are found. The eastern 

block consists of altered pyroclastic, brecciated, flow banded and 

apherulitic felaic lava flows up to 800 metres thick. Cogenetic high level 

rhyolite to dacite intrusions punctuate the perimeter of the complex. These 

rhyolites are thought to represent late ring fracture intrusiona associated 

with a caldera event (Pride, nee Smith, 1981). 

The Hontana Hountain volcanic complex lies 40 km southeast of Mt. 

Skukum and 20 kn northeast of the Bennett Lake complex. Late Cretaceous 

intermediate volcanic flows, breccia8 and felsic dykes of the Ht. Nansen 

Group occupy a circular area approximately 7 kn in diameter. The Ht. Nansen 

suite cuts the basement Paleozoic Nakina Formation volcanic rocks and 
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Jurassic Laberge Group sedimentary rocks. 

Preliminary oxygen isotope studies conducted by Dr. Bruce Neabitt 

(University of Alberta, pers. comr.) divide the Wheaton River vein 

occurrences into epitherral or resotheraal deposits. Ieeothernal veins have 

been identified south of the Wheaton River on Ht. Anderson (Whirlwind), It. 

Stevens and at the Venus nine on Montana Hountain. Epithermal systems 

appear to occur north of the Uheaton River to include It. Skukur and Gold 

Hill vein deposits. Both vein types occur on It. Anderson, Tally Ho 

Uountain and Yheaton Mountain. Speculation regarding geological, structure 

and mineralization processes and the chronology of events in the Wheaton 

River area is continuing. 

2-2: PROPERTY GEOLOGY 

The property is largely underlain by Cretaceous Coast Intrusion 

granodiorite to diorite which overlie8 a wedge of Precambrian Yukon Group 

netasedinents on the northeast side of Ht. Anderson. On the north face of 

Mt. Anderson a amall Tertiary rhyolite plug intrudes granodiorite and ia 

considered to be part of the rim of the Ht. Skukum caldera complex. 

The Cretaceous granodiorite to diorite is complexly fractured and 

jointed near the north face which grades to diorite or quartz diorite on the 

south part of the property. Clay and chlorite alteration is moat pervasive 

on surface and in close proxinity to quartz veins, zones of silicification 

or mineralization and dyke intrusions. The granodiorite and diorite host 



rocks are intruded by at least two types of quartz veins. Late atage 

calcareous vein systems are described in thin sections (Section 7-3: 

Petrography). Wafic dykes described as basalt to porphyritic andeeite dykes 

usually accompany quartz veine, however the relative age of the dykes and 

veins is uncertain. 

Two modes of quartz veins have been determined by Nesbitt (et al) and 

the association between mafic dykes and quartz veins is only identified in 

the meeotherral, Whirlwind vein syaten. This syatem appears to be found 

only on the northern part of the property whereas the agate-fluorite 

epitheraal vein occurs to the south. The vein systems are readily 

diatinguiahed in the field by the preaence of aulphidee and white bull 

quartz in the neiothernal veins and by the laminar, agate silica textures 

and lack of visible sulphidee in the epither~al aystem. 

Rock Descriptione 

Coast Intrusions: Hediua to coarse grained, grey to pinkish equi- 
granular granodiorite to black and white biotite-hornblende 
diorite. Euhedral to subhedral quartz grains, feldspar grains 
commonly intensely altered to grey, buff clay massea at surface, 
near dyke or vein intrueiona. Hinor disseminated chlorite, 
pyrite, galena. 

Dykes 

Nafic: Basalt-Andesite medium-dark green, very fine grained, some 
porphyritic, locally cut by narrow calcite veinlets, local 
disseminated pyrite, silicification. 



Feleic: Rhyolitic - buff to white, very fine grained, locally 
porphyritic, limonite, manganese stained, sharp contacts, 
siliceous, minor diseeminated pyrite. Clay common along 
margins. 

Quartz Veins 

Heaothermal: White, bull quartz, highly fractured, comronly hosts 
galena, ephalerite, pyrite, clay alteration along margins. 
Accompanied by mafic dykes. 

Epithermal: Buff to beige, laminar agate to radial silica cryatala, 
open vugs, green to purple fluorite crystal8 within vugs, clay 
altered margins. No visible sulphidea. 



CHAPTER THREE: GEOCHEMISTRY 

3-1: SOIL SAMPLING PROGRAM 

A total of 1099 soil samples were taken on the 1985 grid from L20+00E 

to L3400E at line apacing of 25 and 50 metres and station intervals of 25 

metres. The baseline and TL 2400N azimuth is 1000. Soil samples taken 

along grid lines were analyzed for Cu, Pb, Zn, As, Ag, Au and locally for Hg 

and Ba. 

Hulti-element anomaliee were found on the vest side of the grid along 

two subparallel roughly linear zones which trend approximately 1300. The 

eouth zone extend9 from L24+50E, 20+75N to L20+00E, 21+50N and appears to 

continue west from the grid. The north zone is approximately 100 metres in 

length and extends fron L21+50E, 23+25N to L22t50, 22t75N. These two trends 

are outlined by contour intervale greater than 10.0 ppm Ag (maximum 77.0 ppn 

Ag), 1000 ppm Zn (maximum 2400 Zn), 2000 ppm Pb (maximum 11,000 ppm Pb), 100 

ppb Au (maximum 1,700 ppb Au). Within these trends anomalies of 2,500 ppm 

Ae, 50 ppm Ifo and 680 ppn Cu occur as isolated highs. 

A third multi-element anomaly is beet outlined by the 100 ppb Au 

contour and extends fron L26+00E, 19+50N to L30+75E, 20+25N. The zone is up 

to 125 metres wide and trends at approxinately 8S0 across the grid. 

Isolated anomalies within this zone range up to 20 ppm As, 2,800 ppm Pb, 

14.0 ppm Ag, 1,800 ppm zn, 140 ppm Cu and 800 ppb Au. This zone is noted to 

roughly parallel the creek draining vest from Whirlwind vein, however, 



significant Au anomalies which range from 30-560 ppb Au were taken from the 

steep bank north of the creek and may not necessarily represent mechanical 

transport of anomalous soils from the vein and tailings of Trench No. 2. 

Isolated gold anomalies occur elsewhere on the grid a8 follows: 

LINE -------------- 
L24 + 00E 
L25t00E 
L27+75 
L28+25 
L28+50 
L29t75E 
L3O + 00E 
L31+00E 

STATION 
.---------------- 

24+25N 
24+25N 
22+25N 
22+25N 
22+00N 
23+25N 
23+75N 
17+00N 

Detailed aoil sampling was done in close vicinity tolan exposed quartz 

vein on line 26+50E/21+00N. These samples (62) were sieved in the field and 

taken on lines L26+50, 26+75 and 27+00E from stations 21t00 to 22t00N at 5 

metre intervals. Analyzed element highs were as follows 80 ppb Au, 26 ppm 

As, 650 ppm Zn, 8.2 ppm Ag, 640 ppn Pb and 60 ppm Cu. 

Nine aoil samples were taken from a aeries of aloughed trenchea on the 

southeast side of the property. The results are as follows: 

SAMPLE 
------- 
P69580 
P69581 
P69582 
P69583 
P69585 
P69586 
P69589 
P69590 
P69591 

No visible aulphidea are reported to have been found, however, 10-20 

cr wide banda of iron oxide stained soils may be found in the baae of the 



trenches. 

3-2: ROCK SAHPLING PROGRAN 

A total of 110 rock samplee were taken during thia program. Detailed 

eampling of Trenchea 1-4 will be diacuaaed in Chapter Five. Hoat aanplee 

were analysed for Cu, Zn, Pb, Ag, As, Mo, Au and some samples from Trench 2 

were also analysed for Ba. 

Significant gold anomalies accompanied by Pb, Ag and As anomalies were 

found in float and quartz veina which crop out on the northwest ridge of Ht. 

Anderson. These values range from 30 to 780 ppb Au, 12 to 900 ppn As, 2.8 

to 130.0 ppr Ag apd 130 to 38,000 ppn Pb (samples R70076-80). Ouartz vein 

float samplea (R70090-91), taken between the ridge top and the old adita A- 

D, have multi-element anomalies which carry up to 900 ppm cu, 580 ppm Zn, 

4,900 pprn Pb, 140.0 ppm Ag, 5,000 ppn Aa and 550 ppb Au. Moat veina in thia 

area are <4 cm wide and are difficult to trace more than a few metres on 

surface. The quartz is typically white, maasive and accompanied by minor 

disseminated pyrite and galena. 

Detailed sampling of Adits A-D (Figurea 5f-5i) haa determined that 

moderate to low gold anomalies are found in wall rock and clay alteration 

adjacent to the main vein syaten. High grade ailver values are correlated 

with high grade lead values in each adit. In Adit B, sample R69676 has 

3,600 ppm Ag with 46,000 ppm Pb taken from galena bearing quartz vein 

material. High gold values (>750 ppb Au) are also found in quartz veina 



which contain diaeerinated to podlike blebs of galena, however no 

correlation to base metal occurrencee is obvioue. Lead values may range 

from 960 to 46,000 ppm Pb whereaa gold values range from 750 ppb to 2,100 

ppb Au (R70081-89, R69676-79, R69604-07). 

Trench 5 (Figure 53) carriea 30 to 20,000 ppb Au in samples R70256-61. 

The spectacular gold anomaly is found in glaeey white quartz with (1% 

visible pyrite and galena. The margins of the vein are clay altered and 

flanked by a felsic dyke to the north and a mafic dyke to the south. High 

gold and silver anomaliea (up to 350 ppn Ag) are located in cloae vicinity 

to the quartz vein. These values were not found at depth in drill hole HA- 

85-7. 

Detailed sa~pling of narrow quartz veins and clay alteration zones 

along the new acceaa road to DDH-HA-85-5 determined five gold anomaliea 

ranging from 30 to 120 ppb Au. These anoralous samples were taken from 

quartz veins <2 CD wide with 4-10 cm clay altered and bleached margins in 

strongly jointed granodiorite to diorite host rocks. The highest valuea of 

other elements in these samples include 8.0 ppn Ag, 3,720 ppn Zn, 11,800 ppm 

Pb and 144 ppm Aa. 

Samples taken from old pits which expose quartz veins up to 10 cr wide 

accompanied by mafic dykes southwest of the road have values which range up 

to 200 ppb Au, 110.0 ppm Ag, 17,000 ppm Pb and 600 ppm Zn. Arsenic values 

are low in thie area. Sarplea taken below these pits near the atrean are 

not anomalous (R69577-79). 

Two rock aarplea taken from the baae of old trenchea on the east part 



of the property range from 100 to 140 ppb Au and up to 2.2 ppn Ag and 210 

ppn Pb (R69584-88). Soil samples taken from numerous old trenches in thie 

area also detect significant base and precious metal anomalies. 

Sample8 (R78276-91) taken from Pit A, B and along the exteneion of the 

agate-fluorite vein have maximum values a8 followa; 76 ppr Cu, 58 ppm Zn, 46 

ppr Pb, 32 ppr As, 1.6 ppn Ag and 30 ppb Au. The quartz is buff to white in 

colour with laminar agate to radial crystalline silica textures accompanied 

by 1-3 cm wide clay alteration along the contact to host granodiorite. 

Green fluorite is found in Pit B at the centre of the agate vein. The 

fluorite is loosely packed in euhedral silica caate up to 3 cr wide. The 

highest precioua metal values from this vein are found in Pit B which range 

up to 1.6 ppr Ag Hnd 30 ppb Au (R78282-78289). 
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CHAPTER FOUR: GEOPHYSICS 

4-1: INDUCED POLARIZATION SURVEY 

The following is a report prepared by L. Bradish of the Vancouver 

office of Noranda Exploration Company, Limited. 

"During the period July 19 to July 24, 1985 seven lines of Tire Domain 

I.P. was completed. The dipole-dipole array employed a 25 metre dipole 

length with chargeability and resistivity values recorded for n = 1 through 

4. The purpose of the survey was to test a mineralized vein for an I.P. 

response and rap this vein if possible. 

The reaults bave napped a nurber of features seen in the resistivity 

and chargeability data. All of the chargeability anomalies are of low 

amplitude which indicate only a rarginal increase in the sulphide content. 

The sources of these chargeability targets and the resistivity anomalies are 

generally well defined and are expressions of simple geonetric shapes. 

Listed below are the more prominent features that can be observed in 

the resistivity and chargeability data. 

L. 2150E/2012.5N-2050N : A clear signature seen in the resistivity data 
indicating a low resistivity source at near 
surface and not extending to any appreciable 
depth. There is no associated response seen in 
the chargeability data. 

L. 2150E/2100N-2125N : The chargeability data indicates a narrow zone 
where the sulphide ( ? I  content haa increased by 



a marginal amount. No decrease in resistivity 
is noted. 

A low reeiativity zone of very limited depth 
extent is defined between these stations. There 
is no associated chargeability response of 
interest. 

A broad low amplitude chargeabilityhnomaly that 
ha8 some depth extent as measured by the I.P. 
This wide source has no unique resistivity 
response and is probably due to an increaee in 
sulphide content. 

A tbin surficial veneer of low resistivity is 
evident betwen these etations. An associated 
low polarization zone is probably a result of 
the low resistivity feature. 

A zone of high polarization occurs between these 
stations and is recorded on all four separations 
indicating the source to be near surface and 
extending to depth. There appears to be no dis- 
tinct resistivity signature associated with this 
response. 

The combined low resistivity and high charge- 
ability responses point to small near surface 
source. This source is probably centered at 
2137.53 and is not as wide as stated above. The 
chargeability anomaly pattern shows this small 
source to be a localized concentration within a 
wide unit between 2100N and 21751 and also of 
limited depth extent. 

The resistivity has clearly defined a large con- 
trast in the vicinity of thie station. This 
probably reflects a change in the geology. A 
very weak and small dimensioned chargeability 
source is recorded on the north flank of the 
contact. 

This chargeability anomaly hae a low amplitude 
indicating a small increase in polarizeable 
material. However this source does appear to 
have significant depth extent. This source 
appears to have a marginally higher resistivity 
than the surrounding host rocks. 



L. 2950E/2200N-2312.5W 

chargeability 

L. 3000E/1950N-2025N 

: As for Line 2900E, the resistivity data clearly 
ahowe a large contrast indicating the presence of 
a geological contact. A similar but not as pro- 
nounced contrast is seen in the chargeability 
data at this point. 

: A shallow low resistivity zone of limited depth 
extent is detected by the resistivity data. The 
resistivity contrast is not very great. 

: A wide zone of above background chargeability is 
recorded, however there is no well defined 
pattern to this anomaly that allows any parti- 
cular shape to be interpreted. Thia 

zone encompasses the low resietivity source 
mentioned above. 

: A vide zone of low resistivity of moderate deptb 
extent is recorded and is coincidental with a 
change in the chargeability background. There 
is only a very marginal increase in the charge- 
ability at 2037.5N-2050N. 

: The chargeability data has recorded the effects 
of a narrow zone of polarizeable material. This 
reaponse is marginally above background. 

: A zone at a depth of 25.35 metres is defined by 
the chargeability data. The 8hape of the 
anomaly ie probably affected 8omewhat by the 
small low resistivity zone recorded at 
2250N /n=2. 

Hany anomalies have been defined by this Time Domain I.P. Survey. For 

the most part they are of low amplitude iaplying a moderate 

increaee/localization of polarizeable material. All of the chargeability 

anomalies (with the exception of that recorded on Line 29508) have good 

anomaly ahapea indicating diacrete targets. 

The amplitudes of theae anomalies are typically 1.5 to 3.0 time8 

background and wide, thus they probably represent a marginal increase in 



sulphide ( ? I  content. Those anomalies described as narrow offer some 

possibility to being sourced by a narrow, more massive source (speculative 

interpretation!). In particular responses 1,2,3,5,6, and 8 should be 

cloaely examined (geology, geocher). Reaponse 4 should also be examined 

(geology, geochem) but as a second priority data would assist the 

interpretation of the I.P. data." 

4-2: VLF-El4 SURVEY 

A total of 8.9 line kr were surveyed at 50 metre line interval8 and 

station intervals of 12.5 retres during this program. 

Inatrumentation: 

EM-16 VLF-Ell Svatem 

The VLF-EW survey enployed an En-16 unit manufactured DJC (sKF7Y). 

The VLF tranaritter station ueed a8 a eignal source uaa station NLK, Jim 

Creek, Washington, U.S.A. This instrument measures the in-phase and 

quodrature components of the secondary Em field. 

Discussion of Results 

The VLF-El4 survey defined several anomalous trends ae identified on 

the plan raps. Responses due to topographic changes are evident and are 

shown as a train of small ellipse symbols on the rap while suspected bedrock 

conductivity north of the baseline on lines 2850E and adjacent lines, lies 

on the  north west side of a defined IP PFE anomaly. The east extension of 

this EM conductor, although shown aa a topographic response may be in part 



due to a narrow zone of low resistivity. 

The south EH anomaly on lines 3000E to 3100E is suspected to be 

sourced by a narrow non-polarizeable low resistivity source. 

4-3: WAGNETOUETER SURVEY 

A total of 11.025 line km were eurveyed at line apacinga of 25 metre8 

and 50 metres and station intervals of 12.5 metres during this program. 

Inatrumentation 

WP-3 Nagnetometer Syetem: Wagnetometera manufactured by Scintrex Ltd. 

of Concord, Ontario were employed for thia survey. The HP-3 Total Field 

Hagnetometer System consists of one or more field unite and a recording baee 

station. Diurnal and day to day variations in the magnetic field are 

automatically corrected at the end of the aurvey/day by the built in 

nicroproceasor giving the data a useable accuracy of 1 nanoTesla (gamma). 

Discussion of Results 

The magnetometer survey recorded values with an amplitude envelope of 

approximately 900 nT and a fairly uniform epectral reeponee. A prominent 

magnetic high centered at L.2250E/2212.5N forms the nose of a long, wide 

magnetic high extending eastward off of the grid linits. 

The contour map baa been heavily filtered due to the "apikey" nature 

of the magnetic field. Three broad magnetic features reflecting changes in 

the lithology of the grid area are aa followa: 



Unit 1: An area north of 24501 on Line 2450E, 2500E, 2550E and the 

north ends of Linea 2650W to 28001(?) encloaed by the 200 nT contour. 

Unit 2: A magnetic high encloeed by the 500 nT contour between Lines 

2100E and 2900E and north of the 2200N baseline. 

Unit 3: The remaining area. 

These divisions are sonewhat general but the magnetic map should 

aeaist in further delineating and extrapolating the geology. 



CHAPTER FIVE: TRENCHING PROGRAM 

5-1: BULLDOZER TRENCBING 

Trench 2 was cleared of debris and three new trenches (Trenches 3, 4a 

and 4b) were excavated by D-8 cat. Trench 2 will be fully discussed in 

section 5-2. 

Trench 3 was excavated in an east-west direction over the I.P. anomaly 

on line 2900W2162.5-2187.5N. Granodiorite expoaed in the baae of the 

trench was found to carry up to 5% fine grained di~serinated pyrite, 1-2% 

disae~inated galena and moderately pervasive clay alteration. The clay 

alteration is distributed uniformly throughout the granodiorite with the 

exception of a yellow to rusty orange clay and iron oxide rich fracture zone 

10-20 cr wide which ran up to 5,000 ppa Pb, 1,380 ppr Zn, 19.6 ppm Ag and 10 

ppb Au (R85926-27). The disseminated sulphides range up to 2.4 ppm Ag, 960 

ppn Zn, 142 ppm Pb, 24 ppm As and 10 ppb Au (R85928, Figure 7b). 

Trenches 4a and 4b were excavated in an east-west direction on line 

29+50E/20+25N and 22+25N to investigate I.P. anomalies of low chargeability 

and low resistivity in this area. Hoderately clay altered and fractured 

granodiorite was encountered in both trenchea. Diseeminated pyrite and 

chlorite alteration was found in the centre of both trenches. The highest 

rock geochemical anoraliee found in Trench 4a and 4b were 4.2 ppm Ag, 730 

ppn Zn, 940 ppm Pb, 40 ppb Au and 90 ppm As (R85929-34). Disseminated 



aulphidee and clay alteration is thought to be the aource of the I.P. 

anomalies (Figure 7c). 

5-2: BLAST TRENCHING - Trench 2 

Three 2 metre long x 1 netre wide x 1 metre deep trenchee were blasted 

acroee the Whirlwind vein structure following bulldozer clearing of debris 

in Trench 3. Prior to blaet trenching, naesive galena with minor 

interetitial aphalerite wae sampled fron the quartz vein over a width of 20 

cn. This sample (R73436) ran 510 ppn Cu, 34.6 ppn Ag, 2,820 ppn Zn, 13,600 

ppn Pb, 80 ppn Ba and 6,800 ppb Au. 

Detailed napping and sampling (R99476-89) of Trenchee 2a, 2b and 2c 

(Figure 7a) revealed two narrow parallel veins along fracture planes in 

granodiorite which carry naseive aulphidea and precious metal values. Both 

veins vary from 1-20 cm wide and taper to <1 to 5 cm in width in Trenchee 

2b, 2c. The best exposure of mineralization occura in Trench 2a and the 

highest precious netal values are taken fron galena rich sanplee which are 

sunnarized belou. 

Theae valuea and the continuity of the vein system were not delineated at 

depth in diamond drill holes HA-85-1, HA-85-2. 
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CHAPTER SIX: DIAMOND DRILL PROCRAW 

6-1: INTRODUCTION 

A total of 528.67 metree in seven diamond drill holes were drilled 

during this program. The program tested a number of geophysical, 

geochemical and 

quartz vein showings. 

The Whirlwind vein was found to be discontinuous or faulted off in 

diamond drill holes 1, 2, 4 and 5 whereas the agate fluorite vein tested in 

diamond drill hole 3 was found to increase in width with depth. Diamond 

drill holes 6 and 7 failed to intersect significant mineralization at depth. 

Further delineation of the agate fluorite vein is recommended as silica 

textures, fluorite and precious metale in small amounts suggeat an 

epithernal origin of this vein and the potential for precious metal lode 

deposits at depth. 

6-2: DIAMOND DRILL HOLES NA-85-1, MA-85-2 

Location: 29+75E/20+78N, 29+75E/20+78N 
Dip: -45, -60 
Azimuth: 1900, 1900 
Depth : 60.1 netres, 73.46 metres 
Target: Whirlwind Vein in trench 2 consisting of massive white 

quartz up to 0.6 metres wide containing massive galena, pyrite and clay 
alteration along vein margins. Pervasive silicification is noted throughout 
host granodiorite and subparallel dark green, commonly porphyritic andesite 
dyke. 



Drill holes HA-85-1 and HA-85-2 intermcted mediun grained 

granodiorite intermittently fractured, altered and locally cut by narrow 

mafic dykes and quartz or quartz carbonate veinlets. Two heavily clay and 

chlorite alteration zones aeaociated with fracture systems commonly 

containing quartz are found in UA-85-1 at interval8 7.6 to 15.9 metres and 

39.3 to 49.2 metres. Silicified zones of granodiorite, commonly accorpanied 

by narrow quartz or quartz carbonate stringers, have gold values which range 

from 20 to 280 ppb Au. Where galena, pyrite and rare sphalerite is viaible 

within the veinlets (average 1.0 cr wide), gold and silver values are 

increased to a raximum of 280 ppb Au, 35.0 ppm Ag with up to 1.92% Pb and 

6.9% Zn in HA-85-1 and up to 260 ppb Au, 7.2 ppr Ag, 1.9% Pb and 1.7% Zn in 

UA-85-2. Shear zones in both holes carry abundant clay with a slight 

precious retal enhancement (up to 100 ppb Au and 1.2 ppn Ag) and base metal 

enhancement only where sulphides are visible. A fault zone was encountered 

near the end of each hole. This zone carries up to 100 ppb Au, 2.0 ppm Ag, 

132 ppm Pb and 120 ppm Zn in HA-85-1 and appear8 to be accompanied by a 

rafic dyke in both holes. Precioue metal values in the dyke and host rock 

granodiorite appear8 to be linked to silicification and quartz veinlete 

rather than the occurrence of baee metal sulphidea. 

6-3: DIAMOND DRILL HOLE HA-85-3 

Location: 3050E/1625N 
Dip : -45 
Azimuth : 1350 
Depth: 121.10 metres 
Target: Agate fluorite vein 
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The dominant rock type of MA-85-3 is medium grained granodiorite which 

locally contain8 narrow fracture zones commonly filled with silica, 

chlorite, minor epidote, iron oxidea and pyrite. Narrow mafic dykes occur 

intermittently throughout the hole and do not appear to be associated with 

quartz vein8 or mineralization. The agate fluorite vein is intersected from 

107.92 to 110.37 and has enhanced silver values which range from 0.2 to 4.2 

ppm Ag. From 110.22 to 110.37 metres a alight increase in gold to 20 ppb Au 

accompanies the 4.2 ppr Ag value found in a 1 c* wide laninated agate vein. 

The altered granodiorite marginal to the vein has values which range from 10 

to 90 ppb Au and 0.2 to 2.2 ppn Ag with an apparent depletion of arsenic 

over the alteration and vein system from 107.5 to 110.37 metres. No 

significant base metal anonaliee were detected in this hole. 

The vein increase8 in width from 0.5 metres wide at surface in Pit B 

to 2.45 metres or 1.74 metres in real width approximately 78 metres below 

surf ace. 

Gold values of 70 ppb and 30 ppb Au are found at 25.0 and 74.66 metres 

respectively within narrow laminated silica stringers with some chlorite and 

minor pyrite along the veinlet contact margins. 

6-4: DIAHOND DRILL HOLE HA-85-4 

Location: 232SE/2087N 
Dip : -45 
Azimuth: 0100 
Depth : 75.29 metres 
Target: Hulti-element (Au, Ag, Pb, Cu, Zn) soil geochemical and 

magnetic low anomalies which nearly parallel a projected extension of the 
Whirlwind vein from Adit C to Trench 2. 
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Drill hole HA-85-4 intersected medium to coarae grained granodiorite 

locally cut by dykes, quartz veinlets, fracturee, shears and fault zonea. 

The narrow fracture systems may contain white quartz, pyrite and iron 

oxides, intermittent galena grains, minor sphalerite, chlorite, clay and 

manganese. The highest geochemical results found in UA-85-4 were taken from 

the lower contact of a fault zone at 32.2 metres as follows; 1,200 ppb Au, 

200.0 ppm Ag, >40,000 ppm Pb and 402 ppn Zn over a sample width of 8 cm. 

Gravel size pieces of massive galena and pyrite were recovered from the 

fault zone along with fragments of quartz, granodiorite and mafic dyke 

material. Other value8 obtained from fracture zones in granodiorite 5 

metres above and below this fault ran up to 3.6 ppr Ag, 1,840 ppn Pb and 

1,260 ppr Zn. Slightly anomalous gold values ranging from 10 to 40 ppb Au 

occur in clay altered, fractured and silicified granodiorite and narrow 

mafic dykee from 43.0 to 57.05 metres. A second fault zone occurs at 47.5 

metres below which aplite dykes appear and the granodioritic host rock 

becomes more competent and silicified with decreasing anounta of clay and 

chlorite alteration. A marked decrease in sulphide occurrence is noted 

below the fault zone at 43.0 metres. The hole was stopped in corpetent, 

unaltered granodiorite. 

The magnetic low anomaly may trace a fault zone in the magnetic 

granodiorite host rock from the NW part of the property through trench 2 at 

30+00E on the baseline. Intense clay alteration and leaching near the 

surface of disseminated sulphides in the granodiorite and stringer zones 

explain the geochemical anomalies in surface soils. 
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6-5: DIAWOND DRILL HOLE WA-85-5 

Location: 2250E/2095N 
Dip: -45 
Azimuth: 1100 
Depth: 90.22 metres 
Target: The probable centre of an I.P. anomaly which produced 

combined low resistivity and high chargeability responsee at 21+37.5N on 
line 22+50E. The I.P. anomaly, geological projection of the Whirlwind vein, 
low magnetic response and geocherical anomalies outlined good potential for 
vein continuity and mineralization at depth. 

3 .  

.',. 'Drill hole 18-85-5 intersects granodiorite which includes sections of 

extensive clay alteration and zone8 of pervasive silicification. 

Mineralization includes disaeminated pyrite and galena which is generally 

found in heavily clay altered, loosely consolidated and fractured 

granodiorite (e.g. 53.04 to 56.70 metres). The values range from 10 to 50 

ppb Au, 0.6 to 14.4 ppm Ag, 88 to 3420 ppm Pb and 402 to 2000 ppr Zn. The 

highest gold value of 560 ppb Au was found in a narrow strongly silicified 

porphyritic mafic dyke, sample 85851 from 14.18 to 15.04 metree. At 67.75 

retres quartz pebbles recovered from the fault zone which extends from 64.95 

to 68.1 metres carry 110 ppb Au, 8.2 ppm Ag, 1820 ppm Pb and 580 ppr Zn. A 

slight Au, Ag and moderate base metal enhancement is noted in samples taken 

from 54.02 metres to 77.9 retres which rangee from 10 to 60 ppb Au, 3.8 to 

14.4 ppa Ag, 1,440 to 5,200 ppm Pb and 402 to 6,400 ppm Zn. Narrow aplite 

dykes occurring near aurface carry few sulphides yet show significant 

arsenic enhancement which ranges up to 304 ppm As in the first 20 retrea of 

core. 

The disaeminated aulphides account for the surface geochemical 
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anoralies and may explain the I.P. anomaly. The mafic dykes, on this 

property detected a low magnetic response, are also accounted for. The 

association of the Whirlwind vein occurrence with mafic dykes is realized in 

surface and underground ahowinge, however the abundant fracture ayatema and 

fault zones encountered in the drill core of MA-85-4 appear to have obscured 

this postulate at depth. No significant quartz veins greater than 2 cm wide 

were recovered in thia hole. 

6-6: DIAMOND DRILL HOLE 36-85-6 

Location: 2900E/2200N 
Dip: -45 
Azimuth: 1900 
Depth : 60.65 metres 
Target: I.P. anomaly of low amplitude chargeability and an increase 

in polarization material. 

Drill hole HA-85-6 intersected coarse grained granodiorite which 

varied in character from heavily fractured, clay altered, loosely 

consolidated rock to competent, siliceous diorite. Disseminated pyrite and 

galena in altered granodiorite to diorite uae intersected from 21.87 to 23.1 

metres. Geochemical values taken over thia interval were 50 ppb Au, 2.6 ppn 

Ag, 510 ppr Pb and 540 ppm Zn. A 2.5 cm wide quartz vein immediately below 

this interval contains bleba of galena and pyrite and haa values up to 510 

ppb Au, 11.4 ppm Ag, 2,060 ppm Pb and 1,820 ppa Zn over 25 cm (sample 

85886). From 46.95 to 58.8 metres, trace to 5% disseminated pyrite ia found 

in granodiorite to siliceous, chloritic diorite. Sample 85892 (50.8 to 51.7 

metres) has 50 ppb Au and 0.8 ppm Ag without significant base netal 
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enhancement in altered diorite. No significant baee metal anoraliee are 

found below 24.0 metres and the interval containing up to 5% dieeerinated 

aulphidea (21.87 to 24.0 metres) may be the possible source of the I.P. 

anomaly. 

6-7: DIAMOND DRILL HOLE MA-85-7 

Location: 2386E/2468N 
Dip: -4 7 
Azimuth: 1700 
Depth : 47.85 metres 
Target: 20,000 ppb Au anoraly from quartz vein showing in Trench 5. 

Drill hole MA-85-7 intersects granodiorite cut by numerous mafic 

dykee, fracture and fault zones, a rhyolite dyke and narrow quartz 

etringere. The most anomalous eample was taken fror a 3 cr wide quartz vein 

which contains black euhedral sphalerite grains, pyrite and galena grains 

with clay and chlorite alteration along the vein rargins. This sample 

(96414) ran 380 ppb Au, 44.0 ppn Ag, 1,400 ppr Pb, 31,000 ppn Zn and 182 ppn 

Ae. A wide fault zone wae encountered fror 17.51 to 29.40 metree. Core 

recovery was poor throughout thie interval, however unite of mafic, 

porphyritic and felaic dykes were aanpled although moat contact and 

structural characteriatica were obliterated during drilling. The moat 

anoraloua geochemical results from this zone are as followe: 

A u Ag Pb Zn 
--------------------------------------- 

Fault Gouge 10 4.0 198 412 
Mafic Dykes 20 44.0 1740 2620 
Felsic Dyke 10 3.6 170 192 
Quartz Vein 10 4.0 198 186 
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A 2.0 ca wide quartz vein intersected at 41.3 retrea ran 10 ppb Au, 

7.4 ppr Ag, 720 ppm Pb and 750 ppr Zn. The felsic dyke intersected 

immediately below this vein ran up to 10 ppb Au, 5.8 ppr Ag, 432 ppn Pb and 

252 ppa Zn. 

The high gold values (up to 20,000 ppb Au) detected in the quartz vein 

of Trench 5 do not appear to continue at the magnitude at deptb. The 

highest gold values intersected in HA-85-7 are associated with quartz veins, 

however the fault and fracture zones and numerous intrusive events along 

these zones including aafic and felsic dykes and quartz veins make 

correlation of unit8 and delineation of vein structure very difficult. 



CHAPTER SEVEN: HINERALIZATION 

7-1: REGIONAL IINERALIZATION 

Three mineralized vein types have been described in the Wheaton River 

area by Cairnes (19121, Cockfield and Bell (19441, and Wheeler (1961). 

These are gold-silver, antimony-silver and silver-lead deposits. 

Gold-silver veins are found as fiesure type veins in the Cretaceous 

granitic Coast Range intrusions on Wheaton Wountain and Ht. Anderson. Ht. 

Stevens and Gold Hill host gold-silver vein deposits in the greenschist 

fades rocks of the Lewes River Group associated with granitic intrusions. 

Both vein occurrences are corpositionally uniform and structurally 

persistent. The doninant aulphides are pyrite and galena. Iinor native 

gold and gold-silver tellurides ray be present in the quartz or calcite 

gangue components. 

Antimony-silver veins are typically hosted by Coaat Range intrusions 

and old volcanic rocks of uncertain age cut by porphyritic 

granitic/rhyolitic dykes. Quartz is the dominant gangue nineral with 

significant calcite and barite. Argentiferoue atibnite ia the chief 

metallic mineral although galena, aphalerite, janeaonite, tetrahedrite, 

araenopyrite and other Ag-Pb-Sb aulphidea may be present. 

The silver-lead veina parallel the bedding planes of the Laberge Group 

greywackes on Idaho Hill. These tabular or podlike replace~ent deposits 

host argentiferous arsenopyrite and galena with minor pyrite, aphalerite and 



chalcopyrite. Quartz and/or calcite are the doninant gangue minerals. 

Mineralization is thought to be linked to the doming and subsidence of 

the Skukum caldera conplex. Buchanan'e (1981) node1 of epithernal precious 

metal vein deposits describes temporal and vertical zonation of vein 

fracture8 related to a caldera environment. The epithernal model outlines a 

vertically zoned mineralogy passing with depth from agate and clays at the 

paleoaurface to barren quartz, calcite, fluorite and barite; then quartz, 

clays, alunite, zeolites; then quartz, areenidea, antimonides, pyrite, 

sulfosalts, sulphides, gold, silver, (lead, zinc and copper); then quartz, 

adularia, pyrite, chlorite, silver and base metal aulphides. 

The types of veins previously described in this section may in some 

cases represent erosional levels of an epithermal deposit. Carbon Hill (POP 

claim group) exemplifies this theory in that veins of barite and quartz 

pass, with depth, to stibnite and gold-stibnite assemblages. The Wt. Skukum 

carbonate-gold deposit is capped by an alunite rich, low pH zone which is 

thought to typify higher level8 of the vertical zonation sequence. 

Preliminary oxygen isotope studies conducted by Dr. Bruce Nesbitt 

(University of Alberta, pere. conm.) divide the Wheaton River vein 

occurrences into two diatinct types: epitheraal and mesothernal. The heavy 

isotope. aeaothermal veins appear to occur south of the Wheaton River and 

include the Venus Wine and Ht. Stevens occurrences. These veins usually 

have base metal sulphidea and white crystalline "bull" quartz gangue. The 

epitherral veina have a light isotope signature, an absence of base metal 

sulphidea and possible barite-fluorite-calcite assenblagea with 



saccharoidal-or agate-silica gangue textures. The apparent difference in 

ore-shoot character of the two vein types is significant. Ore-shoots in 

epithermal veins tend to be longer along strike than down dip whereas 

resothernal shoots are highly elongated down dip and commonly separated by 

barren intervals. 

Nesbitt (et. all has observed that both vein typee are found on Mt. 

Anderson, Tally Ho Mountain and Wheaton Mountain. The economic potential of 

both vein types is proven in the epithernal Mt. Skukum deposit (200,000 tons 

at 0.6 oz/T Au) and in the mesotherral Venus Mine, 40 km to the aoutheaat 

which has 80,000 ton8 of remaining proven reserves at 2.5% Pb, 1.77% Zn, 8.9 

oz/T Ag and 0.28 oz/T Au. Speculation regarding structural and geological 

controls and the inprinting of one vein syeter on another is ongoing. 

7-2: PROPERTY HINERALIZATION 

Three modes of mineralization are found on the property. Two types of 

vein systems are described by Nesbitt (et al.) as nesothermal accompanied by 

base and precious metals and epithernal with fluorite and minor precious 

metal values at surface. Disseminated sulphidea are detected by the I.P. 

survey in granodiorite host rocks without significant precious metal 

enhancement. 

The Whirlwind vein ayatem is conaidered meeothermal and include8 all 

veins north and west of Trench 2. This ayetem typically coneiata of white, 

bull quartz with clay alteration at vein contacts, usually accompanied by 



baaalt to andeaite dykes. The nature of the veins la podlike to pinching 

and swelling up to 3 metres wide in Adit C. lfassive, high grade galena ie 

found up to 10 cm wide in Trench 2. Disseminated and arall pockets of 

galena are found within the quartz veins in the adits and on surface aa far 

east as Trench 2. Adit C carried up to 0.479 oz/T Au (R19943, chip 1 metre, 

Biczok, 1984) in quartz bearing disseminated galena a8 Trench 2 was found to 

carry up to 6,800 ppb Au, 2,220 ppr Ba, >40,000 ppr Pb, 33,600 ppr Zn, 

,999.9 ppm Ag, 10,400 ppn Cu and 262 As in discontinuous pods of high grade 

sphalerite, galena and possibly tetrahedrite. Continuity of vein structure 

and mineralization was not observed in surface mapping, trenching and 

diamond drilling. 

The agate-fluorite vein waa found to carry alight precioua metal 

enhancement on surface (30 ppb Au, R78283) and at depth (90 ppb Au, 2.2 ppm 

Ag; R96330, 96333). Fluorite changes in colour from green to purple and 

clay alteration occurs along the vein margins. Agate texturea and vein 

structure are continuous vith depth. 

Disaeminated pyrite and galena in drill hole HA-85-6 are thought to be 

the source of the I.P. anomaly at 2900E/21+70N. Geochemical values ran as 

high as 50 ppb Au, 2.6 ppr Ag, 510 ppn Pb and 540 ppn Zn in this zone. A 

narrow 2.5 cm wide quartz vein containing blebs of pyrite and galena was 

alao encountered in this hole but is not thought to be the cauae of the I.P. 

anomaly. Surface mapping and sanpling noted disseminated sulphides in host 

granodiorite with values a s  high as 19.6 ppm Ag, 1,380 ppm Zn and 5,000 ppn 

Pb (R85926-28). 



Highly anomaloue rock geochemical values found in a glaaey quartz vein 

in Trench 5 which range from 30-20,000 ppb Au, 0.2-35.0 ppn Ag, 22-28,000 

ppm Pb and 2-760 ppm Ae (R70256-61). The gold anomalies are higheet in the 

quartz vein but were not repeated along strike or intersected in MA-85-7 at 

depth. 

7-3: PETROGRAPHY 

Four rock samples were eent to Vancouver Petrographica Ltd. for 

detailed analysis and rock description. The samples were taken from Trench 

No. 2 in order to determine detailed characteristics and the possible 

relationship between quartz veine, basalt dykes and mineralization. 

In samples #8345 and 8348 taken from dioritic host rock near the main 

massive sulphide quartz vein of Trench No. 2, two types of late vein 

development is present. In sample U8345, an altered quartz-sericite- 

ankerite and pyrite groundmass is cut by a massive sulphide stringer 

containing galena, sphalerite, chalcopyrite and tetrahedrite with leaaer 

amounts of silicate and carbonate. Sample #8348 is made up of altered, 

fine-grained diorite containing Ti-oxides and Ti-free aseemblages of 

chlorite-calcite and epidote. Early veins coneist of irregular and 

discontinuous assemblages of fine-grained biotite, epidote, calcite and 

tremolite/clinopyroxene minerals. Late vein development consists of fine to 

medium grained calcite which croascuta the altered diorite. Two sanplea of 

dyke material were taken from Trench No. 2. Sample #a346 taken from the 



west side of Trench No. 2 is described as andesite-basalt flow with three 

types of veins: early quartz, epidote (early) and later calcite-epidote- 

(opaque). A fine-grained calcite stringer (less than 0.1 m m  ave. width) 

crosscuts the quartz-chlorite. The porphyritic andesite dyke (#8347) 

contain8 plagioclase phenocrysts in a groundmass of lathy and anhedral 

plagioclase, biotite and minor Ti-oxides. This sample of dyke material has 

abundant arygdules visible to the naked eye which contain quartz, biotite or 

K-feldspar-quartz-biotite mineral asserblages. 

An age relationship between vein and dyke intrusive events cannot be 

determined at thie time. However, it is clear by crosscutting relationships 

that early and late stage vein development has been outlined. Early veins 

are conprised of massive sulphidea with lesser amounts of silicates, 

chlorite and carbonates. Late vein development consists of fine to medium- 

grained calcite. The origin of the calcite may be a result of 

remobilization possibly related to one or more dyke intrusive events. The 

late calcite and laminated silica/fluorite veins are speculated to be have 

been introduced during an epithernal event related to the doming and 

subsidence of the Mt. Skukur caldera. Further study is needed to confirm 

one or both of theae hypotheaea. A detailed sample deacription of each 

sample is given in Appendix 3. 



CHAPTER EIGHT: CONCLUSIONS AND RECOHWENDATIONS 

The 1985 field program tested the Whirlwind vein system extensively 

and found that surface multi-elenent soil geochemical anomalies defined the 

Au-Pb-Ag veins. The I.P. survey failed to significantly outline the veins 

and tended to pick up changes in geology and zones of increased amounts of 

disseminated sulphides or clay alteration in host granodiorite to diorite 

rocks. The magnetometer survey produced a magnetic low response over a 

presumed fault zone of mafic dyke(8) which parallels the projected extension 

of the Whirlwind vein from Adit C to Trench 2. Diamond drilling and 

trenching did not prove a significant extent or continuity to the Whirlwind 

vein aystem and no further work is recomrended in thia Brea. 

Further work is recomrended on the agate-fluorite vein where low 

levels of precious metals are detected on surface and in diamond drill hole 

MA-85-3. The vein increase8 from 0.8 metres wide in Pit B to approximately 

2 metres true width at 77.5 metres below surface. The vein has a minimum 

100 metre strike length and ia confirmed by Dr. Bruce Nesbitt (University of 

Alberta) to be epithermal and possibly related to the Ht. Skukun gold 

deposit. Further diamond drilling is recommended on the epithermal vein as 

lode gold deposits may be found at depth in this type of system. 

Respectfully submitted, 

nary 6. Webster 

Field Geologist 
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APPENDIX 1 

S O I L ,  TALUS FINES GEOCHEMICAL RESULTS 
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115 21. 00 
116 21.25 
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119 .-. r. 

cc. 00 
1 EO .-> .-, 

LC. 25 
121 27.75E-22. 
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SRMPLE TYPE WIDTH C u Zn P b  Rs fl Q Flu 
NO. P P ~ I  P P ~  P P ~  P P ~  P P ~  P P ~  

P I T  R 
78276 
78277 
78278 
78273 
78280 
7828 1 

P I T  B 
78282 
78283 
78284 
78285 

QURRTZ 
78298 
7829 1 

c h i p  1 m 
c h i p  1 rn 
c h i p  1 rn 
c h i p  1 m 
r o c k  g r a b  
r o c k  g r a b  

c h i p  
c h i p  
c h i p  
c h i p ,  

r o c k  
r o c k  
r o c k  
r o c k  

a . 3  rn 
0 . 4  ni 
8.5 rn 

h i g h  g r a d e  
a l o n g  F1.  

g r a b  
g r a b  
g r a b  
g r a b  

FLORT SRMPLES 
r o c k  g r a b  
r o c k  g r a b  
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69676 
77 
78 

69679 
69604 

5 
6 

63687 
78274 
7@275 
96373 

74 
75 
76 
77 
78 
79 
88 
81 
82 
03 
84 
85 
86 
87 
88 
09 
91a 
91 
92 
93 
94 
95 
96 
97 
98 

96334 
96335 
99476 

7 7 
7 8 
73 
88 
8 1 
82 
8 3 
64 
8 5 
86 

93487 
65875 

7 6 
77 
78 
73 

Fls fig Flu 
PP"' PPm P P ~  -------------------------- 

3600.0 1400 
56. 0 30 
148.0 78 
13.8 1380 
.8 18 

11. 8 58 
17.0 08 
178.0 388 
3.8 18 

110.0 58 
4 - 2  18 
8 . 2 18 
4 .2 18 
2 .e la 
4 - 2  4 8 
4 - 2  18 
6 .2 18 
4 .2 38 
18 - 2  1 8 
8 - 2  1 8 
6 .2 1 a 
14 . 2 1 8 
14 - 2  18 
8 - 2  1 a 
8 . 2  18 
6 - 2  1 8 
6 - 2  1 C3 
58 1. 8 48 
72 .4 18 
52 5.6 28 
64 - 2  38 
24 2.6 38 
24 .2 18 
2s .E! 1 a 
16 .2 1 8 
26 . 2 1 a 
6 -2 1 8 
14 .6 1 8 
4 4 - 2  68 
38 1.6 138 
143 .6 18 
28 .6 18 
14 .2 18 
34 1.4 18 
66 5.4 2.78 
38 4.8 48 
2 528.8 5048 
184 )333.9 1748 
128 28. 8 1 588 
86 4.8 348 
16 13.8 6 8 
6 18.4 68 
d 8.4 5 8 
6 3.8 1 G3 

58 6.4 1 8 
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PETROGRAPHIC DESCRIPTIONS._  



I ' MA 8345 Altered Pyritic Dacite with vein of Sphalerite-Galena- 
t 

(Chalcopyri te-Tetrahedrite) 

The rock contains scattered plagioclase phenocrysts in a groundm 
of quartz-sericite-ankerite-pyrite. Quartz with lesser ankerite and 
minor pyrite form recrystallized lenses. The rock is cut by a massive 
sulfide vein dominated by galena and sphalerite, with much less 
chalcopyrite and tetrahedrite. 

phenocrysts 
plagioclase 2- 3% 
groundmass + segregations 
sericite 35-40 
quartz 25-30 
ankerite 17-20 
pyrite 2- 3 
apatite 0.2 
Ti-oxide 0.2 
galena minor 
chalcopyrite trace 
pyrrhotite trace 

sulfide vein 
sphalerite 4- 5% 
galena 14-2 
chalcopyrite 0.3 
tetrahedrite 0.2 

Plagioclase forms a few prismatic phenocrysts from 0 - 5 - 2  mm in si 
Phenocrysts are recognized by prismatic outlines; they are completely 
replaced by extremely fine grained dense aggregates of sericite. 

The groundmass contains irregular patches of extremely fine grain 
sericite, very fine grained ankerite, and very fine to fine grained 
quartz, with disseminated pyrite, apatite, and Ti-oxide. Locally, 
ankerite forms patches of coarser grains up to 2 mm across. Quartz is 
somewhat concentrated in lenses of-slightly coarser grain size than 
in the rock. Locally sericite is recrystallized to very fine grained 
muscovite. Pyrite forms subhedral to euhedral disseminated grains 
averaging 0.05-0.15 mm in size, with a few up to 0.5 mrn across. Some 
coarser grains and patches, especially near the massive sulfide vein, 
contain fractures partly filled with galena. In this part of the rock, 
some coarser pyrite grains contain minor to moderately abundant 
inclusions of galena and lesser chalcopyrite and minor pyrrhotite. 
Apatite forms acicular grains up to 0.3 mm in length; many are broken 
on basal partings every 0.05 rnm or so. Ti-oxide forms extremely fine 
grained patches alone or with extremely fine to very fine grained pyrit 

The rock contains a few coarser patches of ankerite-quartz. 

The sulfide vein is up to 2 mrn wide and consists of coarse to 
medium patches of sphalerite and galena. Sphalerite patches contain 
abundant chalcopyrite inclusions, mainly less than 0.005 mm in size, 
with scattered chalcopyrite grains averaging 0.01-0.03 mm across. 
Some sphalerite patches contain interstitial zones of very fine 
grained galena and lesser tetrahedrite. Tetrahedrite also forms 
equant inclusions averaging 0.02 mm in size scattered through some 
sphalerite grains, At one side of the vein is a patch consisting of 
very fine to fine grained chalcopyrite and pyrite intergrown with 
lesser silicates and carbonate. Chalcopyrite also forms local thin 
veinlets cutting across one sphalerite patch. 



MA 8346  Andes i t e -Basa l t  Flow 

The rock  c o n t a i n s  p l a g i o c l a s e  and a l t e r e d  m a f i c  p h e n o c r y s t s  i n  
a groundmass dominated by p l a g i o c l a s e  w i t h  lesser c h l o r i t e  and c a l c i t  
and minor Ti -oxide  and opaque.  It is  c u t  by t h r e e  t y p e s  of  v e i n s :  
e a r l y  q u a r t z ,  e a r l y ?  e p i d o t e ,  and l a t e r  calcite-(epidote-opaque). 

p h e n o c r y s t s  
p l a g i o c l a s e  5- 7 %  
ma£ i c  7- 8 ( c l i n o p y r o x e n e  o r  hornblende  - comple te ly  a l t e  

groundmass 
p l a g i o c l a s e  50-55 
c h l o r i t e  15-17 
c a l c i t e  8-10 
Ti-oxide  1- 11) 
e p i d o t e  1- 1 4  
opaque 1)- 1 

v e i n s  
q u a r t z -  ( c h l o r i t e )  1 
e p i d o t e  0.3 
calci te  2- 3 

P l a g i o c l a s e  forms ragged  p r i s m a t i c  p h e n o c r y s t s  a v e r g a i n g  0.5-0.8 
mm i n  l e n g t h ,  w i t h  a  few t a b u l a r  p h e n o c r y s t s  up  t o  1 . 5  mm long .  Dusty 
opaque i n c l u s i o n s  a r e  common. A few show a l t e r a t i o n  p a t c h e s  o f  v e r y  
f i n e  g r a i n e d  e p i d o t e  w i t h  lesser c h l o r i t e  and sericite. 

Maf ic  p h e n o c r y s t s  a r e  e q u a n t  t o  p r i s m a t i c ,  a v e r a g i n g  0.5-1.5 mm 
i n  s i z e .  They a r e  c o m p l e t e l y  a l t e r e d  t o  i r r e g u l a r  p a t c h e s  of e p i d o t e -  
c h l o r i t e  or less commonly t o  calcite-tremolite or c a l c i t e - c h l o r i t e .  
E p i d o t e / c h l o r i t e  ra t ios  v a r y  w i d e l y ,  w i t h  some p h e n o c r y s t s  dominated 
by e p i d o t e  w i t h  o n l y  minor c h l o r i t e ,  and o t h e r ,  g e n e r a l l y  s m a l l e r  ones  
dominated by c h l o r i k e .  Some p h e n o c r y s t s ,  e s p e c i a l l y  t h o s e  dominated 
by c h l o r i t e ,  c o n t a i n  d i s s e m i n a t e d ,  v e r y  f i n e  g r a i n s  and c l u s t e r s  o f  
s u b h e d r a l  p y r i t e .  

The groundmass i s  dominated by l a t h y  p l a g i o c l a s e  a v e r a g i n g  0.05- 
0.15 mrn i n  l e n g t h ,  w i t h  i n t e r s t i t i a l  p a t c h e s  of  f i n e r  g r a i n e d  p l a g i o -  
c l a s e ,  e x t r e m e l y  f i n e  g r a i n e d  c a l c i t e ,  and v e r y  f i n e  g r a i n e d  c h l o r i t e .  
T i -ox ide  forms d u s t y  t o  e x t r e m e l y  f i n e  g r a i n e d  d i s s e m i n a t e d  p a t c h e s .  
E p i d o t e  forms s c a t t e r e d  ragged p a t c h e s  up t o  0.15 mm i n  s i z e ;  t h e s e  
commonly c o n s i s t  o f  v e r y  f i n e  g r a i n e d  a g g r e g a t e s .  Opaque forms v e r y  
f i n e  d i s s e m i n a t i o n s  and a  few c o a r s e r  (up t o  0 .3  mrn) i r r e g u l a r  c l u s t e r  
a s s o c i a t e d  w i t h  c h l o r i t e  and lesser e p i d o t e .  

The r o c k  i s  c u t  by a  v e i n  0 . 3  nun wide of  v e r y  f i n e  g r a i n e d  q u a r t z ,  
w i t h  l e n s e s  of e x t r e m e l y  f i n e  g r a i n e d  c h l o r i t e  n e a r  t h e  c e n t e r l i n e .  

One d i s c o n t i n u o u s  v e i n l e t  0 . 2  rnm wide c o n s i s t s  of  f i n e  g r a i n e d  
e p i d o t e  . 

S e v e r a l  i r r e g u l a r  v e i n l e t s  up t o  0 . 3  mm wide (average  less t h a n  
0 . 1  mm) c o n s i s t  of v e r y  f i n e  t o  l o c a l l y  f i n e  g r a i n e d  c a l c i t e ,  w i t h  
l o c a l  p a t c h e s  of  e p i d o t e  and opaque.  One of t h e s e  v e i n s  c u t s  a c r o s s  
t h e  q u a r t z  v e i n .  



I I s  ' 

i MA 8347 P o r p h y r i t i c  A n d e s i t e  I 
The r o c k  c o n t a i n s  s c a t t e r e d  p l a g i o c l a s e  p h e n o c r y s t s  i n  a  ground-  

m a s s  w i t h  a b u n d a n t  l a t h y  p l a g i o c l a s e  i n  a groundmass o f  a n h e d r a l  
p l a g i o c l a s e  and  p a t c h e s  o f  b i o t i t e ,  w i t h  minor  T i -ox ide .  The r o c k  
c o n t a i n s  a b u n d a n t  amygdules  o f  q u a r t z ,  b i o t i t e ,  or K - f e l d s p a r - q u a r t z -  
b i o t i t e .  

p h e n o c r y s t s  
p l a g i o c l a s e  3- 4 %  

groundmass 
p l a g i o c l a s e  70-75 
b i o t i t e  15-17 
T i -ox ide  1- 1) 

amygdules  
K- fe ldspa r  2- 3 
q u a r t z  2- 3 
b i o t i t e  2- 3 

P l a g i o c l a s e  fo rms  scattered p r i s m a t i c  t o  t a b u l a r  p h e n o c r y s t s  from 
1 to  2 mm i n  s i z e .  These  are m o d e r a t e l y  a l t e r e d  t o  e x t r e m e l y  f i n e  
g r a i n e d  sericite. Most show s u b h e d r a l  t o  e u h e d r a l  o u t l i n e s .  

The groundmass  i s  d o m i n a t e d  by l a t h y  p l a g i o c l a s e  g r a i n s  f rom 0.1- 
0 . 3  mm i n  a v e r a g e  l e n g t h ,  s u r r o u n d e d  by a n h e d r a l ,  f i n e r  g r a i n e d  p l a g i o  
clase and  i n t e r s t i t i a l  p a t c h e s  o f  b i o t i t e  a v e r a g i h g  0.03-0.07 mm i n  
s i z e .  Groundmass p l a g i o c l a s e  shows s i m i l a r  a l t e r a t i o n  t o  t h a t  i n  t h e  
p h e n o c r y s t s .  B i o t i t e  i s  l i g h t  t o  medium o l ive  g r e e n  i n  color. T i -ox ide  
forms d i s s e m i n a t e d ,  e x t r e m e l y  fine g r a i n e d  p a t c h e s  less t h a n  0 .03  mm 
i n  s i z e .  

The r o c k  c o n t a i n s  e l o n g a t e d  amygdules ,  m a i n l y  f l a t t e n e d  i n  t h e  
same o r i e n t a t i o n .  Most a r e  f r o m  0.2-1 nun i n  s i z e .  T h r e e  d i f f e r e n t  t y p e  
are common. Some c o n s i s t  almost e n t i r e l y  o f  q u a r t z  as  v e r y  f i n e  t o  
f i n e  g r a i n e d  a g g r e g a t e s ,  commonly w i t h  a  few p r i s m a t i c  g r a i n s  up t o  
0 . 1  mm l o n g  e x t e n d i n g  i n w a r d s  f r o m  t h e  b o r d e r  o f  t h e  amygdule.  These  
p r i s m a t i c  p a t c h e s  c o n s i s t  o f  e x t r e m e l y  f i n e  g r a i n e d  b i o t i t e .  O t h e r  
p a t c h e s  c o n s i s t  e n t i r e l y  o f  b i o t i t e ,  r a n g i n g  from 0.03-0.05 mm i n  
g r a i n  s i z e .  G r a i n s  a r e  i n t e r g r o w n  i n  s u b r a d i a t i n g  c l u s t e r s .  B i o t i t e  i n  
amygdules  is  p l e o c h r o i c  f r o m  p a l e  or  l i g h t  o l i v e  g r e e n  t o  medium o l i v e  
g r e e n  (as i n  t h e  groundmass ,  b u t  more o b v i o u s  i n  c o a r s e r  g r a i n s  i n  
amygdu le s ) .  The t h i r d  t y p e  o f  amygdule  c o n t a i n s  a n h e d r a l  t o  s u b h e d r a l ,  
v e r y  f i n e  g r a i n e d  K - f e l d s p a r  a l o n g  t h e  b o r d e r ,  i n t e r g r o w n  w i t h  q u a r t z  
t o w a r d s  t h e  i n t e r i o r .  Many o f  t h e s e  c o n t a i n  cores o f  e x t r e m e l y  f i n e  
g r a i n e d  b i o t i t e ;  i n  some cores c o n s i s t  o f  minor  wispy  b i o t i t e  f l a k e s ,  
i n  o t h e r s  cores a r e  s i m i l a r  t o  t h e  b i o t i t e - r i c h  amygdules .  

A t  one  end  o f  t h e  s ample  i s  a  l a t e  f r a c t u r e  c o n t a i n i n g  l i m o n i t e ,  
i n  t h e  f r a c t u r e  and  i n  a  weak a l t e r a t i o n  h a l o  o u t w a r d s  f rom i t .  



MA 8348 A l t e r e d  F i n e  Grained Diorite 

The r o c k  is a  s t r o n g l y  a l t e r e d  f i n e  t o  medium g r a i n e d  d i o r i t e  i 
which o n l y  minor rel ic t e x t u r e s  a r e  p r e s e r v e d .  Mafic g r a i n s  (horrible 
are a l t e r e d  to  c h l o r i t e - ( c a l c i t e ) ,  i n  p a r t  pseudomorphic,  or t o  p a t c ;  
o f  epidote-calcite-(chlorite). P l a g i o c l a s e  i s  a l t e r e d  t o  ex t remely  
f i n e  g r a i n e d  sericite; w i t h  or w i t h o u t  c a l c i t e  and minor c h l o r i t e ;  ~4 
o r i g i n a l  p l a g i o c l a s e  t e x t u r e  is p r e s e r v e d .  The r o c k  c o n t a i n s  r e p l a c e ]  
p a t c h e s  o f  calcite-epidote-tremolite-plagioclase-quartz-chlorite and 
v e i n s  o f  a v a r i e t y  o f  t y p e s  and t e x t u r e s ,  

p l a g i o c l a s e  60-65% 
m a f i c  g r a i n s  20-25 
Ti-oxide  2 -3  
opaque t race 
a l t e r a t i o n  p a t c h  5- 7 
v e i n s  
1) b i o t i t e - c a l c i t e  lf -2 
2 )  e p i d o t e  0.3 
3 )  calcite-tremolite/clinopyroxene f - 1 
4 )  l a te  calcite l f  -2 

P l a g i o c l a s e  p r o b a b l y  formed v e r y  f i n e  t o  f i n e  g r a i n e d  aggrega tes  
I t  is  c o m p l e t e l y  r e p l a c e d  by e x t r e m e l y  f i n e  to  v e r y  f i n e  g r a i n e d  seri 
cite, w i t h  or w i t h o u t  minor t o  modera te ly  abundant  c a l c i t e .  Some 
r e c r y s t a l l i z e d  p a t c h e s  o f  sericite show s l i g h t l y  r a d i a t i n g  t e x t u r e s .  

Mafic g r a i n s  show a v a r i e t y  o f  a l t e r a t i o n  assemblages ,  p o s s i b l y  
r e f l e c t i n g  t w o  o r i g i n a l  m a f i c  m i n e r a l s  ( e .g . ,  ho rnb lende  and c l i n o -  
pyroxene) .  Some a r e  r e p l a c e d  by pseudomorphs o f  v e r y  f i n e  g r a i n e d  
c h l o r i t e  w i t h  m o d e r a t e l y  abundant  d i s s e m i n a t e d  Ti-oxide .  These probab 
are a f t e r  hornb lende  (based on p r i s m a t i c  o u t l i n e s  o f  some g r a i n s  and 
o n  absence  o f  good c l e a v a g e  t y p i c a l  o f  c h l o r i t e  a f t e r  b i o t i t e ) .  A 
s m a l l e r  numer a r e  r e p l a c e d  by i r r e g u l a r  i n t e r g r o w t h s  of  ragged e p i d o t  
g r a i n s  and i n t e r s t i t i a l  c h l o r i t e  and /o r  c a l c i t e .  O r i g i n a l  maf ic  g r a i n  
a p p e a r  to  be from 0.5-1 mrn i n  ave rage  s i z e .  

Ti -oxide  forms main ly  i r r e g u l a r  p a t c h e s  up t o  0 .1  mrn i n  s i z e  of 
e x t r e m e l y  f i n e  g r a i n e d  a g g r e g a t e s ;  it may be  a f t e r  sphene ,  o r  may 
r e p r e s e n t  T i -ox ide  r e l e a s e d  from o r i g i n a l  m a f i c  g r a i n s  d u r i n g  a l t e r a t  
t o  t h e  T i - f r e e  assemblages  o f  chlorite-calcite-epidote. 

Opaque forms s c a t t e r e d  g r a i n s  and c l u s t e r s  of  g r a i n s  ave rag ing  0 
0.03 mm i n  s i z e ;  i t  g e n e r a l l y  i s  a l t e r e d  t o  h e m a t i t e .  

The r o c k  c o n t a i n s  a n  a l t e r a t i o n  p a t c h  s e v e r a l  mrn a c r o s s  c o n t a i n i  
a  c o r e  o f  c o a r s e  i n t e r s t i t i a l  c a l c i t e  g r a i n s  w i t h  i n c l u s i o n s  o f  f i n e  
ragged p r i s m a t i c  g r a i n s  o f  e p i d o t e  and lesser t r e m o l i t e ,  w i t h  a  t h i n  
o u t e r  zone c o n t a i n i n g  v e r y  f i n e  t o  f i n e  g r a i n s  of  p l a g i o c l a s e ,  c h l o r i  
and q u a r t z  ( t h e  l a s t  e s p e c i a l l y  a t  one  end of  t h e  p a t c h ) .  

The rock is  c u t  by v e i n s  up t o  0 .5  mrn wide o f  ex t remely  f i n e  
g r a i n e d ,  p a l e  t o  l i g h t  o l i v e  g r e e n  b i o t i t e  w i t h  s c a t t e r e d  ve ry  f i n e  
g r a i n s  of c a l c i t e .  These v e i n s  a r e  d i s c o n t i n u o u s ,  and somewhat i r r e g u  
i n  o u t l i n e .  

A few e a r l y  v e i n s  up t o  0 . 1 5  mm wide c o n s i s t  of ex t remely  f i n e  
g r a i n e d  e p i d o t e .  

One e a r l y  v e i n  c o n s i s t s  of f i n e  t o  medium g r a i n e d  c a l c i t e  w i t h  
ragged p r i s m a t i c  g r a i n s  o f  tremolite/clinopyroxene, i n  p a r t  a l t e r e d  
t o  e p i d o t e .  

The rock i s  c u t  by a l a t e  v e i n  o f  f i n e  t o  medium g r a i n e d  c a l c i t e  



APPENDIX 4 

DIAMOND DRILL LOGS and SAMPLE RESULTS 



IOVERBURDEN I 
I I 
IGRAYODIORITE: F.g. t o  a.g., K-spar rlch Interval 35- 1 
160%. chloritized hornblende 25%: plagloclaae lox: I 
lquartz 10%. Epidote alteration and aerlcltlc. I 
IModerately aagnetic. I 
I I 
ICRAWODIORITE: C.9.: Plagloclaae '30%: Quartz -25%: I 
IHb. {unaltered 15%. altered 20%): K-spar 10%: I 
Isausserlte along fracture surfaces, chlorltlzed Hb'a I 
lthroughout strongly magnetic. Ilagnetite appear. to be I 
Iconcentrated wlth euhedral coarser grslned Bb crysta1s.l 
INodrrately bigh fracture denslty mainly 25 d e g  from I 
lcore vertlcal = orientation. Extensively chlorltlzed I 
lzone O 10.5-11.3 8. Hematite stalo (powdery red) and I 
Igoethite on fracture and sllckenaldrd aurfacea. I 
I I 
IDIOPITE: Very chloritlzed, epidote altrratlon and I 
leer1c)tlzatlon to aome d8gr.r. Strongly magnetlc. I 
IContains (5% Otz: 10-15% Plmg: Hb'a mainly chloritlzcd.l 
I I 
ICRAYODIORITE: Epldote on fracture aurfacea. llnor I 
Icalcltr velnlets (stringers). I 
1 I 
IDIORITE: F.9.. chloritized, epldote altered. I 
I I 
ICRAWODIORITE: C.g.: '35% Plag: 25% Otz: 40% chlorl- I 
Itlc Hb'.: 6% K-spar. Chlorlte and epidote veinlets I 
Ilocally. Minor calcltr veinlng. Strongly aagnetlc. I 
ILocal qoethlte, hematite, Ilmonltic alteratlon. Some I 
lclay elteratlon (whlte). I 
IFracturea at 14.6-14.8 a. 15.1-15.8 a I 
I I 
IDIORITE: F.g., rxtenslve chlorite alteratlon, hematltel 
Istalning, rusty brown alteratlon. Strongly magnetic. I 
I I 
IGRAYODIORITE: C.g. witb 3-4 cm Intervals of Intenslve I 
Ichlorite alteration. Plagloclaae serlcite. Rusty I 
l y ~ l l w  brown alteratlon. Chloritlc hornblende. Local I 
Icalclte atringera. Jaroslte mlt'n, hematlte alt'n. I 
121.9 a: quartz atringer bearlng minor galena/at. .5  cml 
Iwldth. Alteration - hematlte, gorthlte; serlcltlzed I 
land chlorltlzed extonslvely throughout. epldotr alt'n. I 
I I 
IGRANODIORITE to QUARTZ DIORITE: Chlorltlc. c. gr.. I 
Imodrrnte serlclte alt'n. pyrite dlese.. alony fracture I 
laurfaccs. I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1-35 py In I 
small lena I 
of aagnetltel 

I 
'2% py ~ I O S . I  
In frsctureal 

I 



Y O R A I I D A  E X P L O R A T I O N  C O M P A N Y  L I M I T E D  PROPERTY: Mt. Andrraon HOLE NO. IA-85-1 SHEET 2 of 3 ------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
METRES I I I I I METRES I ASSAYS ------------ I Reco-l I ninerallza- ~s~.~l*l----------------------~------------------------------------------ 

Froml To lvery %I DESCRIPTION OF UNITS I tlon I Yo. I Froa I To ILgth I Au I Ag I Pb I Zn 1 Cu I Aa 

I 25.31 30.81 IGRAWODIORITE TO DIORITE: C.g.. chlorltic, calclte I 2% py 1 962791 30.25 1 31.4 1 1.151 MI .21 MI 601 61 28 
I I letringera throughout. Chloritr and minor rpldote con- I I 1 I I 1  I I 1 I I 
I I Icentrated on fracture aurfacra. Clay and aerlclte I I I I I I I I I I I 
I I Ialt'n. Trace py. Pematlte alt'n on fracture aurfacea.1 I I I I I I 1 I I S 1  
I I IStrongly magnetic. I I I I I I I I I I I 
I I I 1 I I I I I I I I 1 I 

30.81 33.561 ISHEAR ZONE: Dark green. c.g. granodlorltet ltoderatelyl 3-5: py on 1 962801 32.5 1 33 1 .51 101 .21 161 621 141 28 
I I Imagnetlc. Fracture. and sllckensldea throughout. I fractures I I I I I I I I I I 
I I I I I I I I I I I I I I 

33.561 33.81 IFAULT ZONE: Very broken up. clay and chlor~te alt'n, I Trace py I I I I I I I I I I 
I I lclay gouge. I I I I I I I I I I I 
I I I I I I I I I I I I I I 

33.81 37.81 ICRAMODIORITE: C.g., extena~vely altered (chlorite and I Trace py I I I I I I I I 1 I 
I I laericlte). ltinor hematlte alt'n. Abundant calclte I I I I I I I I I 1 I 
I I letrlngera. Magnetic. I I I I I I I I I I I 
I I I I I I I I I I I I I I 

37.81 38.61 ICRAWODIORITE: Shear zone mt '38.4-38.8 D. 20 deg. I 1 962811 37.8 1 38.4 1 .61 101 .21 281 601 61 26 
I I IPyrltlc along allckensldea, chloritlc. Sample at I I I I I I I I I I I 
I I 137.8-38.4 chlorltlc, arrlcltic, c. gr. granodlorite- I I I I I I I I I I I 
I I lqtz diorlte. Goethlte and bnatltr alt'n. Strongly 1 I I I I I I I I I I 
I I Imagnrtlc. I I I I I I I I I I I 
I I I I I I 1 I I I I I I I 

38.61 39.31 ISHEAR ZONE: Grey, green poudrry clay alteration. I Py cubic 1 962821 38.4 1 48.8 1 .4I 701 .41 141 621 41 34 
I I I I form in I I I I I I I I I I 

I I I I I atrlngrra C I I I I I I I I I I 
I I I I on fracture I I I I 1  I I I I I 
I I I I surfacea '1%I I I I I I I I I I , I I I I I I I I I I I I I I 

3'3.31 49.21 IBrecclated. altered-chlorltr, aausaerltr: abundant I Meaaivr nul-l I I I 1  I I 1 I I 
I I lahears-alickensldea. Calclte vrlna throughout <.5 c8. I phide lens. I I I I I I I I I I 
I I lVery broken up. Moderately chlorltic granodlor~te. I py, pyrrho- I I I I I I I I I 1 
I I Ic.9. dlorlte Intervals. Strlngrr pyrite and diaaem. 1 tltc? I I I I I I I I I I 
I I I(espec~ally on fractures). Abundant a~llceoue ~nter- I I I I I I I I I I I 
I I Ivals. Clay (grey-green) present In shear zone area.. I I I I I I I I I I I 
I I I I I I I I 1  I I I I I 
I I ISll~ceous zone in chlorltlc granodlor~te ~nterval. I I 962831 39.6 I 40 1 .41 601 2.41 101 681 161 16 
I I ILens of galena. pyrlto. flnely dleeem. and local I I I I I I I I I I I 
I I I blotches. I I I I I I I I I I I 
I I I I I I I I I I I I I I 

I I I IDIORITE: Chlorlte altered, sericltrc. Galena C py I 5% py. up to1 962841 42.1 l 43 1 .91 201 7.01 1 9 x 1  31001 1391 26 
I I lcryatals vlth quartz velnlet (1.5 cm. I 1-2: Ga. I I I I I I I I I I 
I I 1 I poaa. pyrr- I I I I I I I I I I 

8 I I I I hotlte (dla-l I I I I I I I I 1 
I I I 1 re.. C frac)l I I I I I I I 1 I 
I I I I I I I I I I I I I I 

) I I IGranodlorite chlorltlc. Dlsaem. aulphldea throughout.1 Py 10% laall 962851 43 I 43.6 I .61 101 2.01 641 2641 341 18 
I I lSlllclfled and serlcltlc to w m e  degree. Mlnor frac- I Ga 1% I I I I I I I I I I 
I I Iturea filled vlth py and poralbly galena. I I I I I I I I I I I - 

? I I I I I I I I I I I I I I 
I I IGranod~ortt* chloritlc. allckenalded alllceoua. clay I Py cube. C 1 962861 44.95 1 45.75 1 .81 201 .61 261 701 141 18 
I I Ialtrred. Mainly fracture py. I mrnor Ga. I I I I I I I I I I 

> I I I I 1-2% each I I I I I I I I I I 
I I I I I I I I I I I I I I 









IlAFlC DYKE: grey. f.g. sausserltlc matrlx qtz velnletel 
lbreccrated fragments throughout. strongly magnetic. I 
lClay alt'n along margins, m ~ n o r  dlssem. py. I 
I I 
152.85-53.0: Alteration zone, highly fragaented, 60% 1 3-5s Py 
lclay wlth strong sillciflcation from 52.85 to 53.05 m. I 
lVery flne gralned. diesem. pyrite. I 
I I 
IOUARTZ DIORITE-GRANODIORITE: c.9.. slllclfied. chlorl-l 
ltlc hornblende. 1% dlaaem. subhedral py. local quartz-1 
lcalclte stringers. clay alt'n and fractures. I 
I I 
153.5-54.0: strongly clay altered dlorite. abundant I 1X Py 
Iaanganese staln. heavily fractured u p p r  contact of I 
11.5 cm vide maflc dyke. I 
I I 
158.0-58.9: Yarrow qtz stringers .ax. .75 cm wlde con- I Avg. 1% Py 
Itainlng 1-2: diasem. py, 8inor clay and chlorite alt'n I 
Ialong contacts. hoar qtz-diorite. I 
I I 
158.9-59.8: Sillciflcd dlorite, pervaeive chloritlc I 1% Py 
Ialt'n, pale green colour. feldspars completely altered I 
Ito clay, 1% diasem. py. I 
I I 
160.0-66.8: Fault Zone; extenalve chl. clay alt'n of I 
lqranodlorltic host, poor core recovery, extreaely frl- I 
fable, non-consolidated, (1% Py In small pebbles 2-3 cm 1 

Idia. In core. I 
I I 
159.95-61.6: Iaflc dyke, 3 narrow qtz stringer8 along I 2X Py. Ca 
Ibottom contact containing up to 2% dissem. py and I 
Iminor galena. I 
I I 
170.1-72.1: Clay altered granodlorlte. rlnor hematite. 1 clX Py 
Ipyrite. I 
I I 
IEND OF HOLE I 
I I 





113.31-13.33: Otz Vrln; intrner clay, saumserlte 4 cm I 
Ion elther side of vein, veln centre filled ulth uhltr I 
lopaqur flnr 9r. slllca ( 1 )  c.25 cm vide, unevenly I 
Ifllled (32 deg. I 
I I 
114.0-14.01: Otz Veln (42 deg: clay alt'n 4 cm either I 
Iside of vein, one Py cube .25 cm dla. w~thln vein. I 
I I 
115.8-16.45: Intense clay alt'n, 2 one cm uldc qtz veinl 
Iat 16.0, 16.25, minor dissem Py 2% In host. Hlnor I 
Ichlor~te alt'n. I 
I I 
121.7-21.8. 21.85-22.0: Ouartz velns at anglrs 35. 50 I 
Ideg.. chlorite film along margins. clay alt'n 5-10 cm I 
lint0 host. I 
I I 
125.0-25.03: Quartz veln, chlorlte and 2% very f.g. I 
lchlorlte and Py along clay slt'n margins, sausserltlza-l 
Ition of feldspar ~n host. I 
I I 
126.4-26.41: Quartz vein (as above): <K deg I 
I I 
126.95-26.97: Ouartz veln (as above); (47 deq I 
I .  I 
127.4-27.6: Raflc dyke (as above): mlnor 2 cm ulde mar-l 
Iqlnal bleachlnq. clay alt'n of host. I 
I I 
129.0-29.01: Quartz veln (a8 above): (36 do9 I 
I I 
129.6-29.61: Ouartz vein (as above): (30 deg I 
I I 
134.87-35.95: Shear Zone; chloritic, brrcclstrd and I 
Iheavily fractured grmodlorlte, minor hcmatlte, (1% I 
I d l~em. Py I 
I I 

136.04-36.07: Quartz vein (ra above); (52 drq I 
I I 
140.35-40.66: Slllccous zone with 5-6 <.5 cm wldr qtz I 
Ivrlns bleaching, clay alt'n 3 cm wide ~n host qrano- I 
Idlorlte. Pervasive chlor~te alt'n. no visible 6ulphldest 
I I 
140.55-40.56: 1 c8 uldc qtz veln with 4 m m  die, purple I 

Ifluorlte crystal at centre of vein I 
I I 
140.80-41.45: Ouartz vein (1 cm ulde at 40.95. 45 deq; I 
141.03 m .  42 dcg: 41.05 m. 60 deg: 41.08 m ,  (30 deg; I 
141.25 m, (36  deq I 
I I 

141.7-41.9: Aplite dyke: 10 drq, 2-3 cm wlde. clrar con-I 
Itsct unaltered *srglna. 1% dimem Py uithln dyke, light1 
Iplnk. flnr grslned. I 
I I 
144.7-44.8: Porphyrltlc basalt dyke or xrnollthlc frag-l 
Imrnt, contmcte clemr, very llttle clay slt'n, non- I 
Immqnrtlc, 1% dlmrrm Py, dark green. I 



Irite film on contact ;ar9io. Iaminmted, ;ryatmlline 
Ivein centre. no visible aulphidrb c 2 5  dm. 
146.75 - 0.5 a wide qtz vein (ab above) ( 2 0  dog 
147.47 - 1.0 CD wid* qtz vein. 420 deg 
147.90 - 0.25 cm vide qtz vein, 418 deg 
148.5 - 0.25 a wide qtz vein, (45 deg 

145.34-45.35: Quartz vrrn: lnqrowlng crywtal cavitirb I 
10.25 cn wrde in placrs along vrrn crntrr, manganebe I 
Icoating, lmminatrd with cryatallinr vein centrr 0.5 cm I 
I vide I 
I I 
146.44-51.46: Crmnodiorite cut by numerous qtz btringerel 
146.45 - 0.25 cm wide atz vein, .&nor clay alt'n. chlo- I 

I 
I 
I 
I 
I 
I 

150.60 - 0.25 cm wide qtz vein, (37 deg I 
150.70 - 0.25 cm vide qtz veln, 440 deg I 
151.13 - 0.25 ca vide qtz vein, 4135 deg 1 

151.27 - 0.25 cm vide qtz vein, (40 deg I 
151.46-51.53: 2.5 cn vide qtz vein, 422 deg, ae above I 
154.45-54.65: 1.5 cm wide qtz vrin at 45 deg, 1-2% brm-l 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Iatite and mt along margina, contact vuqgy 5 weatbered 
lout, chlorite and clay alt'n 2-3 cm rn hort, laminar 
Isilica clear and white opaque at margin. whicb grad*. 
lover 1.0 CD to crystalline qtz cwtrd with black film 
lin open cavities Irbb than 0.25 c= wide at vein centre, 
lup to 5% v.f.9. dibsrm Py along margmb. 
I 
157.9-58.1: Prrvaeive clay. chlorite alt'n, 5% hrmatitr 
lC iron oxide ataie. 2% v.f.9. dibsrm Py in granodiorlte 
I I 
158.38-58.39: 1.0 cm ulde qtz vein at 52 dcg I 
I I 
160.0660.09: lafic xenolith, angular fragmrnt chlorite1 
Irich, minor clay alt'n, clear marglnm. 1 
I I 
161.02-61.23: at 61.04 0.25 cm wide lamrnatrd qtz ve1n:l 
1% deg I 
161.08 - 0.25 cm uldr lamrnated qtz velo: 50 deg I 
161.18 - 0.25 cm vide Iamlnated qtz vrln: 35 deg I 
I I 
161.5-61.51: 1.0 cm w ~ d r  hrnatrtr rich qtz vern: 45 dog1 
Irncrrabrd chlorlte alt'n up to 30% of hoet, 100% clay I 
Ialt'n of frldapara. pervasive alliclfication alt qtz I 
lgrrins anhrdral uhitr to llght grey. 41% dibben Py I 
I I 
161.75-61.80: Niflc xenolith. porphyritic angular frag-l 
Inmt 4 cw dia. I 
I I 
162.20: 0.5 cr vide chlorltr rlch qtz vein: (70 doq I 
I I 
162.30-62.36: Granodiorite; lntenae aauaaeritization of1 
Ifeldspara to llght green, qtz gralna anhrdral prrvaolvel 
Ia~llclflcatlon. 1 %  dlasrm Py  I 

I I 

162.36-62.50: Clay llght grey. fine gr. clay. no rppor-1 
lent v e l n  or frlctur* or arsoclatrd hoat rock alt'n. I 

I w h l t *  00 dry~nq. I 
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tIETRE.5 I I I I I METRES I AS5AYS ------------ I Reco-l I nineraliza- ~s~,~l.l----------------------~------------------------------------------ 
froml To lvery XI  DESCRIPTION OF UNITS I tlon I lo. I From I To lLgth I Au I Ag I Pb I Zn I Cu I As 

, ------------I------I-------------------------------------------------------~-------------~------~----------------------~------~------~-------~-------~------~----- 

I I 1110.37-111.53: Contact Otz vein to altorod Granodiorltol 1 %3301110.37 1 110.51 I .I41 901 .81 241 181 81 4 
I I llntenee clay slt'n, loosely conaolldatd to friable I 1 963311110.51 1 110.77 1 .261 101 .21 161 481 121 24 

! I I Itexturea 20-50: sericitr, Fe oxides, manyaneao ataln & I I I I 
I I Iclsya. Leas than 1% diaaem py, chlorlte 105 along con- I ! 96332i110.77 1 111.13 1 .361 10: .6: 12: 46: 6: 10 
1 I Itact. no vlsible sulphides along contact. Complete I I 963331110.13 1 111.53 1 .41 101 2.21 261 321 101 12 
I I laausserltization of feldspars. Otr rein 4 cm wide sub- I I I I I I I I I I I 
I I Iperallel to core from 111.8 to 111.4 as 96323-27. I I I I I I I I I I I 
I I I I I I I I I I I I I I 

I 111.51 121.91 lSlllcifted Granodtorlte to Dlorite: c.g. wlth inter- I 1 963341111.53 1 102.03 1 .51 101 .21 101 481 61 6 
I I Inlttent qtz filled fractures up to .75 cm wide. nod- I 1 963351 121.1 1 121.4 1 .31 101 .61 41 541 521 14 
I I lerete to Intenae sauaserltization. chlorltic alt'n, I I I I I I I I I I I 
I I 11-2: fine gralned euhedral py diuem throughout. I I I I I I I I I I f 
I I IAlt'n decreaees toward end of hole. I I I I I I I I I I I 
I 121.91 l EOH I I I I I I I I I I I 
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124.2-25.3: very goamnous, py graln casts contalnlng I 2x Py L 
IF. oxld* boxvork (4 ma dia. I cast. 
I I 
125.3-26.4: Py L Ga occur disaem (v.f.g.) in very tlny 11% Py L 1% 
lstringers or fracture planes. I 
I I 
126.4-27.4: Py LGa occur disaem In tlny velnlete concen-l 1.55 Py S 
ltrated along fracture surfaces. More conaolldated core.1 1% Ga 
I I 
129.4-32.2: Fault Zone I 
129.4-30.8: Heavlly clay altered granodiorlte with maficl 
Iphases. Very poor recovery. no vlslble aulphldes I 
130.8-31.7: No core recovered over thia interval. I 
131.7-32.2: A. 29.4-30.8 Interval, no vlalble sulphlde6.l 
1 I 

I 963121 24.2 1 
I I I 
I I I 

Gal 963131 25.3 1 

132.2-33.0: Otz veln, rusty brovo to vhite, v.f.9. pit-l 
lted 6urface. gossanous. Poor recovery. Ga D -32.25 m up1 
Ito 50% of core over .05 m. Also 6olld Ga gravel u z e  I 
lrounded chunk recovered. Top h bottom of qtz veln 1s I 
Ibheared: pllable clays obscure contact marglns, clay I 
Ialt'n pervasive through boat granodiorlte 2 cm elther I 
Imide of contact. I 
I I 
133.0-43.0: local fracture zone. In granodlorlte, minor I 
Ijaroslte and goetblte on fracture surface. L decrease. I 
Itoward end of bole. I 
I I 
133.0-33.03: yellov brovn clay I 
I I 
IGRANODIORITE-OTZ-OIORITE: c.9.. chloritlc and serlci- I 
ltlc gradational phase change to dlorlte from 40 m. Ex-l 
ltenslve vhite clay alt'n. I 
144.5: some py cubes locally and on fracture surface. I 
llafic xenollths or fractlon of dyke aatcrlal up to 5 cml 
l vidth I 
I I 
IltAFIC DYKE: dark green to dark grey. f.9. matrix vlth I 
1c.g. quartz phenocryata S plagioclase. loderately I 
Ichlorltized, aericitized. Epidote on fracture 8urfacee.l 
lloderately maqnetic. Mlnor Fe oxlde on fracture surfacel 
I(Up t o  30% qtz phenocrysts) I 
I I 
147.5-47.95: fractured zone, ruaty brovn to yellov ox- I 
lidee on fracture surface.. Dark green-grey overall I 
lcolour due to chlorite 8lt'n. Gradational contact to I 
lqranodlorlte from 47.95-48.1 m. I 
I t 

IGRANODIORITE: c.9. aoderate to rxtenalve epldote alt'n I 
land velnlets. Boderate chlorite alt'n. Hb 's  partially I 
laltered to chlorlte ' 3 0 % .  H b  aubhedral to euhedral cry-l 
l8tals up to I cm length. Py finely cryetrlllne occurr I 

Iln bleba throuqhout roc& and 1s concentrated on epldotel 
Ialtrred fracture surfaces. Chlor~te dlorltic xenollths I 

Ipresont. 4 CD dls., < 2 *  of Interval. Also epldote e l -  I 

I terorl. Subrounded qrrdation.1 t rara.1 tion to lea8 I 

' 2 I t  ",..,I I3y, p,"?,  car ..w.*!,,,r, , .. . t  %?:l . . I 

Bleba of Ga I 
h 1 cm vide I 
vein give I 
.ample '3-4x1 
Ga overall. I 
Posaiblc tr.1 

PY I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Tr. fracture1 
Py visible I 

1 

I 
I 

1.5SPy I 
I 
I 
I 
I 
I 
I 
I 
I 



63.21 '85 IGRANODIORITE: contwrnrng Intermittent nubangular raflcl 
lrlch dlorlte xenol~tha up to 6 cm dlam., flne grained I 
lchlorlte rlch matrlces containing med. gr. plsg, qtz I 
Ilath-llke crystals, minor py, clay altered marglns. I 
IXenol~tha make up 2% of this ~nterval. I 
t I I 
153.55: apllte reinlet 2 cm wide. Up to 70% qtz. Light I I 
Ito med. grey. Ninor f.g. Hb'e ' 5 % .  Flag 'X I :  coarser 1 I I 1 
Igrelned. Vein Is '25 dug from core vertical. No vlslblel I I I 
lsulphides. I I I I 
I I I I I 
155.34: apllte velnlet 1  cm vide. no aulphidea or clay I t I I 
~alt'n. I I I I 
I I I I I 
156.7-56.72: c.9. granodiorlte vlth malechlte stain I 3: Cpy C Py I 963931 56.62 1 
Ilocal Cp crystal with malchite filling py cube boxvork.l I I I 
IOoea not occur wlthln rock at upper b lover ~ntervala. I I I I 
I I I I I 
156.9-56.92: qtz veinlet < l  cm wldth. Contalns f.9. cry-I 32 Py with 1 963941 56.85 1 
Ietalllne py bleba also lena of py. Sulphldes make up I Otz veln I I I 
1'3% of veln. '60 deg to core vertical. Fracture filllngl I I I 
Ichlorltlzation on surfaces, sauaaerltization and chlo- I I I I 
lrite alt'n throughout up to 40% of rock. I I I I 
I I I I I 
159.2-59.22: med. grey apllte veinlet whlch has been 1 I I I 
ldlsplaced along tlny fracture aurface. 'wldtb of vein I I I 1 
I2 cm, unclear contact. I I I I 
I I I I I 
162.3-62.45: med. green. chlorite altered wlth epldote I I I I 
Iveinlets and alt'n. Slllcified zone. D u k  b r w n  oxides I I I I 
Iln tiny a p w a  throughout rock on freah and irectured I I I I 
laurfacea. Appear. to be a phase change with granodio- I 1 I I 
Irlte. Yo aherp contacts. I I I 1 
I I I I I 
162.8762.92: '3.75 cm thick apllte dyke. Thln chlorite I Local Py 0 1 963951 62.87 1 
18 margin., clear cut contacts to 65 dog from core ver- I contact I I I 
Itlcel. Lt. to mad. grey colour. eppears quite fresh. I I I I 
llinor eulphldes, py locally O contact (upper). Posalblel I I I 
ICa or flnely dlaaem. magnetite in dyke. I I I I 
I I I I I 
IGOSSAWOUS GRANODIORITE: Fe-oxlde stain especially on I 1.5% P y  1 963961 63.2 1 
lfncture surfaces. Partially chlorite altered. Jarositel 1 I I 
I(lt. yellow) and goethite. Appears sIliceoua. Pyrite I I I I 
lboxvork gossans. Intensely Fe-oxldlzed In places. ' 1 .5x l  I I I 
Ipy vislble locally. I I I 1 
I 1 I I I 
IXenollths form 3: of Interval. Subangular to aubroundedl I I I 
ICIearly dletinct contacts. Up to 10 cm dl.. Hb plagio- I I I I 
Iclase aubhedral crystals tporphyritlc) vlth fine gr. I I I I 
lcrystalllne matrix of srmllar compoeitlon. Maflc dlo- I I I I 
lrlte xenollths In granodlorlte hoet. I I I I 
I I I I I 
164.1-64.16: bpllte Dyke (2 c* width) granltrc-rhyolltlcl I I I 
Idyke. mod. to It. grey chlorite alt'n along sarglna I 1 963971 64 1 

I(contrcts1, 60 deq iro core vertical. Otz '75%. Play I I I I 
1'10%. I-apar '51, mrqnrtrtr or galena? flnely dlsae. I I  I I 

lvlthln dyke. I I I I 
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165.8-65.82: ( 2  cm uldth), 25 deg to core vertlcal, v.f.1 
lnltic to g. nphanltic to rhyolltic dyke. Same aa above I 
IHb and 25uith up to '10% Hb and 25% Plag, '60% Otz. I 
Icontact. No 6ulphldea vlsible. Sharp contact. I 
I I 
166.18-66.28: (10 cm width), sharp contact. 65 deg from I 
lcore vertical. '75% Otz, 10% Plag. finely dieeen. nag-I 
Inetite, galena? I 
I I 
169.4-69.92: fnctured zone (2 ca). gravel slze recovery1 
I I 
IEND OF HOLE I 

I 
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HETRES 1 I I I I RETRES I ASSAYS 
------------ I Reco-l I nlneralin- j~~.~l~l----------------------~------------------------------------------ 
Froml To lvery XI DESCRIPTION OF UNITS I tion I No. I From I To I Lgthl Au I Ag I Pb I Zn I Cu I A. 

- - - - - ( - - - - - - ) - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - ~ - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - ~ - - - - - - ~ - - - - - - - ~ - - - - - - - ~ - - - - - - ~ - - - - -  

IOVERBURDEN I 
I I 
IGRANODIORITE: C.g., mottled black-dark green and white.1 No vlsible 
IEpidote veinleta and chlorite altered Hb (up to 70%). I sulphides 
INinor sericite alt'n and local rusty brown Fe-oxide I 
lstaining on fracture surface. and locally throughout I 
Irock. Strongly magnetic. Plaq 40%. Otz 30%, Hb 25%. I 
IK-spar 3%, Biotite 2%. Hb form ouhedral subhedral I 
Icrystals up to 1 cm wlth average size 0.75 cm. Plaq & 1 

lOtz are In 8.9.-c.g. slze range. Abundant (up to 70%) 1 
lepldote alt'n and veinlots 0 10.80-11.28. IIaflc I 
Ixenoliths; up to 1% of Interval, subrounded, dioritic I 
1f.g. raflc matrix wlth Plag crystals of a.g. elre 25% I 
Iporphyrltlc. 1 cm to 6 cm d ~ a .  I 
17.61-7.62 8: Iafic Dyke; *.75 cm w~dth, 30 deg to core I 
lvertlcal. local epidote alt'n on contacts. Contacts I 
lfairly distinct. I(&. to light grey. I 
110.19-10.20 m: llafic Dyke: .5 cm width, 55 dog from 1 
lcore vertlcal I 
113.88,-14.02 m: Broken up granodiorlte, gravel size. I 
I I 
IQuartz Porphyritic Iaflc Dyke: Not magnetic, m.g. to IGa 2 tiny 
1c.g. grey qtz in highly altered chlorite and epidote lapecks visi- 
Imatrir. fine grained. Ible. local 
I lwithin dyke 
114.50 m: Zone (1 cm thick clay alt'n, very *oft I 
115.9-16.15 m: Intense rusty zone. mainly goethlt* with I Goasanous, 
Iwinor jaroslte within chloritlzed and epidote altered I no visible 
Iinterval. Minor manganese atainlng Py boxwork. I aulphidea 
I I 
IGRANODIORITE: Very broken up interval, gravel aized re-l No vislble 
lcovery mainly epidote altered with minor chloritizationl sulphides 
ILocal Fa-oxide staining. I 
I I 
IGRAYODIORITE: l.g. to c.g.. Fe-oxide staln locally. I Trace Py 
ILocal manganese starnlng. Rrnor chlorite and epldote 1 

Ialt'n. Moderate to strongly maqnet~c. I 
I I 
IGRAYODIORITE: C.g. with narrow, moderately ruety ~nter-l 
lva16. Contalns up to 2: subrounded dlor~tlc xenoliths I 
land 1s crosscut by aplitic dykes. Zones of rusty I 
lstaining are generally broken up and fractured. Grada- I 
ltlonal boundarres between gossanous and unoxldlzed I 
Izones. manganese staining on fractured areas. I 
I 1 



















20.731 20.911 IOUARTZ VEIN: 1 .peck (0.5 ma dla Pb9. ainor white pov- I 
I I Idery clay alt'n. qtz 18 rhlte-opaque, vuggy. no free I 
I I Igrwtb, IlmIted recovery. I 
I I I I 

20.911 22.251 62.5 )RHYOLITE DYKE or FLW: Light green aillcified, olive I 
lgrnn very f.g. PY diuem 2-3% Intermittentllv. uauallvl . - .  
loxidized Fe oxides on fracture surfaces. I 
I I 
IFAULT GOUGE: Granulated diorlte and more competent I 
lareaa 28-28.5 m. c.g. heavily clay altered diorlte I 
Iaerrclte alt'a 20%. chl 5-10%. Py (1%. Py dlmaem 2-4% I 
Iat 23.3-23.47 a. Basalt dykea-maflc v.f.9. .*8i-~ilice-l 
loua. contact obscure. bighly fractured with Fe oxidea I 
Ion fracture. 22.3-22.8. 24.6-25.0 8. I 
I I 

BO IDIORITE: Strong serlcite oxidlzatlon, core commonly I 
Ifrlable between 10 cm aol~d chunks. chl 20%. alllca. ! 
I I 
IGRANODIORITE: Coarse grained. Hb 20%. Otz 30%. Feld 25x1 
IEp 5%. Chl 10-20%. Generally canalatant alliclflcation I 
land good core recovery, limited (1% calclte alt'n. Fe- I 
loxldea and any abundance of chl limited to fracturea. I 
Ialvays hairline fractures 30-60 dog every '20 ca, no I 
Iaignlficant dlsaea aulpbldes. I 
I I 
132.6-33.2: Contact a~llcificatron. pervasive minor I 
Imanyanese ataln on top final 5% diaaem Py. I 
I I 
135.45-35.55: 4 narrow fracture.. friable, minor diasem I 
IPy 2%. (45-60 dey. I 
I I 
IGRANODIORITE: Fragmented, fractured and clay alt. 20%. t 
ISerlclte stainlng and Py up to 10% along fracture planel 
I I 

IGRANODIORITE: Granulated, clay altered. I 
139.3-39.6: Slightly more slllcifled, (2% Py I 
I I 
ICRANODIORITE: Sillclfled, fe-oxidea on fracturea alao I 
Idisarm Py 20%. Sphl 2%. Hem 1%. Hb-chlorltic epldote up1 
Ito 20%. dlaaem Py 5% cublc, metallic luster unoxid1zed.l 
I I 
IOUARTZ VEIN: 40.2-40.23 with maaalve sph. py and PbS I 
Irpecks. Sph 50%. Py 20%. Otz 30%. Black aph euhedral I 
Imaaalve in Otz up to 1.5 ca vide. Green chl alt'n by I 
Ivein marylns. Py dlaaem blob C.25 cm at margin.. oxida-1 
ltlon to leave rusty vugs In core. One PbS speck (1% I 
llwlated in Otz. I 
I I 
IGRANODIORITE: Sil~clflod. Py containing 1-2s PbS atr~n-l 
Igera. all dlrectlons, halrllne. Serlcite and allght I 
Igreenfsh tinge to core; aauaaerltizatlon or chl alt'n I 
Illkely. Py dla8.m on fractures 10%. sometlmea 15%. I 
I I 
ICorpetent c l a y  altrred yranodlorlte, no vlslble sul- I 
Iphldea. I 
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