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COMINCO LTD. 

EXPLORATION WESTERN DISTRICT 

1991 EXPLORATION REPORT 

FORT STEELE MINING DIVISION 

P. W. Ransom December, 1991 

1.00 INTRODUCTION 

1.10 Location and Access 

The property is located 28 km east of Kimberley, B.C. and 9 km 
east of Wasa, B.C. and is centred on N.T.S. mapsheet 82G/13E at 
latitude 49”46’N and longitude 115w36’W (Plate 1). 

The property is accessed by Highway 93/95 to Wasa (773 q 

elevation), thence eastward 10 km along Lazy Lake secondary road, 
thence along the Lewis Creek road for 15 km to the Estella mine 
site in the Tracy Creek basin (1798 m elevation). A steep 6 km 
long 4-wheel drive road exists within the Tracy Creek dr al nage 
and lies between the Estella mine site and the Lazy Lake road. 

1.20 Property Definition 

The Estella property is a joint venture option Involving Cominco 
Ltd., Bethlehem Resources Ltd. and Bakra Resources Ltd. in which 
the claims of each company, covering over 2680 hectares in thls 
area, have been grouped together. In 1991, the property was 
expanded by the option of 22 Crown granted miner al claims 
belonging to E. M. Ehlinger. These claims are in the northwest 
part of the property and cover approximately 300 hectares. 
Cominco is the operator. Diamond drilling was carried out on the 
Stel 2 (Rec. 3420) mineral claim (Plate 21. 

1.30 Topography and Veget at i on 

The vegetation varies from very thick to open (on talus) while 
topography Is steep everywhere and varies from 920 m to 2649 m in 
elevation; cliffs are common at the higher elevations. 

1.40 History 

The Estella deposit was discovered in 1895 and explored 
intermittently until 1950. From 1951 to 1953 Estella Mines Ltd. 
produced 67,000 tons containing 1.5 oz/ton Ag, 3% Pb and 9% Zn. 
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Subsequent acquisition was by Copper Soo Mines Ltd. who then 
amalgamated with Giant Mascot Mines Ltd., resulting control was 
60% and 40% interest respectively. In 1966 and 1967, 51,000 tons 
was produced containing 1.9 oz/ton Ag, 4.2% Pb and 7.6% Zn. In 
1970 Giant Mascot obtained 100% of the Estella property; in 1983 
Giant Mascot became an asset of Campbell Resources Inc. In 1987 
L. Mikulic staked claims surrounding the 14 remaining Estella 
Crown granted claims and optioned the claims to Bakra Resources 
Ltd. who had Rag, EM, geochemical and geological work performed. 
In 1988 Bethlehem Resources Ltd. obtained control of the Estella 
Crown granted claims from Campbell Resources. Cominco staked 
Stel and Lewis claims in 1988, 1989 and 1990. Cominco optioned 
ground controlled by Bethlehem and Bakra in 1989 and the 22 
Ehl inger Crown granted mineral claims in 1991 and has since 
conducted geological studies, geochemical and geophysical surveys 
and diamond drilling. 

Financial statements for the periods of production at Estella 
have not been studled, however consider Ing acquisition and 
capital costs and the small tonnages produced, it is unlikely 
that any profits were realized. 

1.60 Objective of 1991 Program 

The objective of the 1991 exploration program on the Estella 
property was to complete delineat ion of an open 2.6 km long EM 
conductor, drill the conductor, extend soil geochemical surveys 
and conduct a small amount of geological mapping and prospecting. 
The geophysical work is described in a separate report, however 
for readers of this report it should be known that the conduct or 
was traced a further kilometre to the NNW; top of the conductor 
was estimated to be several hundred metres below surface. 

1.60 Procedures 

The geochem work consisted of soil sampling at 50, or in some 
cases 25, metre spacing on the 1990 and 1991 EM grids that cover 
Lewis Creek valley and the ridge to the west. In all 32 line km 
of sampling was done. 

The geological and prospecting work consisted mainly of walking 
the EM lines in search of outcrop. A few quartz veins found in 
adits on the north Part of the property were sampled. 

One core hole 708 metres long was drllled. 

2.00 DETAILED TECHNICAL DATA AND INTERPRETATION 

2.10 Geolou 

In the Hughes Range area, where the Estella property is located, 
the Proterozoic Purcell Supergroup is exposed. The stratigraphic 
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success Ion, with brief lithologic descriptions shown in Plate 3 
is from Hoy (1978). On the Estella property, only the lower part 
Of the supergroup is present consisting of the Fort Steele, 
Aldridge and Creston Format ions. 

Estella Ridge, between the Rocky Mountain Trench on the west and 
Lewis Creek, is cored by a large east verging fold (nappe). 
Strata dip moderately to steeply east in the upper limb and are 
overturned steeply west in the lower limb. East of Lewis Creek 
strata are in the overturned limb. 

Very little mapping was done in 1991. Most lines of the 1991 EM 
grid were walked, however outer op in the grid area is sparse 
except in previously mapped road cuts. Plate 4 shows 
interpretation based on new data from the Estella work added to a 
portion of Preliminary Map 36 (Hay, 1978). 

Significant new data and resulting interpretation include: 

1) Recognition of Aldridge Fm. units Ald, Ale and Alf in outcrop 
where unit A2 had been mapped: a southwest dipping thrust fault 
is now inferred to be present. 

2) Low angle (about loo) west-dipping faults in road cuts on the 
east side of Estella ridge just west of Lewis Creek. 
Consideration of 1 (above) and the results of drilling E91-4 (See 
section 2.20) these faults are normal faults with considerable 
offset (0.6 - 1 km). A fault mapped by Hoy (1978) on the west 
part of the ridge juxtaposing unit Alb on Fort Steele Fm. strata 
IS one such fault . Hoy.mapped three other similar faults 5 to 10 
km to the NE and north. Traces of the recently recognized faults 
away from the road cuts are inferred, however they illustrate the 
type of structural pattern present. 

In one case a large cleavage age fold has a steep east to 
overturned west limb directly above a gently west-dipping normal 
fault in turn above gently west-dipping strata. This 
relationship suggests the fault may have been a thrust surface 
first during Cret aceous contract ion and then reactivated as a 
normal fault of even greater offset during Eocene extension 
(Price 1981). 

l 

l 

2.11 Prospecting 

Quartz veins, mainly from old adits, were sampled. Results are 
shown in Appendix A. The gold values returned ware low and 
require no follow-up. 
other veins in the area, 

The quartz veins with base metals, like 

to a sulphide deposit. 
are not considered to be directly linked 

2.20 Drilling 
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2.21 Purpose and Scope of Drilling 

One core hole, E91-4, was drilled In 1991 to evaluate a 3.5 km 
long EM conduct or detailed in geophysica.1 surveys in 1990 and 
1991. The hole was also expected to evaluate a second EM 
conductor that appeared sub-parallel and close to the first. 
2.211 Core St or age 

Core from the drilling being reported on is stored at Cominco’s 
exploration core storage area at the Sullivan Mine in Kimberley. 

2.22 Results and Interpretation 

Results of drilling are given below. Drill logs and analyses 
appear in Appendix B. 

2.221 DDH E91-4 

DDH E91-4 was collared at IJTM coordinates: 5517080N 600920E at 
an elevation of 1460 metres on azimuth 250 at a dip of 35O. In 
the following, reference is made to the subdivision of the 
Aldr idge Fm. in the Hughes Range as outlined in Hoy 1978 (Plate 
3). 

To (Metres) Description 

0 - 12.5 Overburden 

12.5 - 319 Aldr idge Fm. unit Alf with Ale. 
Wacke and subwacke, grey to dark grey, laminated, 
silt grain size, rare calcareous intervals. A few 
thick beds of wacke, sand and silt grain size 
constitute unit Ale. Fault zone 67-76.5. 
Numerous small broken zones may be faults, 
particularly where slickensides are common. 
Sever al intervals in which quartz veinlets and 
occasional veins are common were sampled but no 
encouraging base metal or gold indicators were 
recorded. 

319 - 367 Aldridge Fm. unit Aid. 
Wacke and subwacke, very calcareous, pale grey 
with numerous dark grey and more calcareous 
boudins. Lami nat 1 ons noted but rare, otherwise 
this unit has a uniform appearance. 

367 - 489 Aldridge Fm. unit Ale. 
Subwacke, graphitic, black, thinly laminated. Bed 
surfaces are commonly polished and very 
conductive, some solid core lengths are conductive 
over 50 cm. This interval occurs vertically below 
the surface trace of the EM conductor. Quartz 

l 
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veins, rarely lo-50 cm wide, are present in the 
most def ormcd zones. One alteration zone 455.8 - 
457.9 of quartz, dolomite, siderite and sericite 
contains minor pyrite. 

489 - 504 Aldridge Fm. unit Alb. 
Dolomite-chert sequence, weakly calcareous, white, 
thin bedded with internal laminations common. 

504 - 628 Aldridge Fm, unit Ala. 
Subwacke, grey to light grey, uniformly thinly 
laminated. 

628 - 708 Fort Steele Fm. 
Quartz arenite, white, fine to coarse sand grain 
size, rare argillaceous layers. 

Samples for trace element, and occasionally whole rock, analysis 
were collected from most stratigraphic units and where quartz 
veining or alteration was present. Analyses are shown in 
Appendix B. 

2.23 Discussion of Drilling 

Nearest outcrops of the Fort Steele Fm. in this structural block 
are about 2 km west and 1.6 km NNW of DDH E91-4; they are up to 
500 m higher in elevation. Very low nngle (about 10”) normal 
faults are interpreted to dissect the nawe structure that 
occupies this part of the Hughes Range (Hay, 1978). Such low 
angle faults are exposed in road cuts north of the drill site. 
Hoy (1978) has documented one such fault that juxtaposes Unit Aib 
on Fort Steele strata 2 km to the west and three similar low 
angle, west-dipping normal faults cutting slightly younger 
Proterozoic strata 6 to 10 km NE and north of the Estella area. 
These normal faults post- date Cret aceous folding and are 
inferred to have formed during regional Eocene extension (Price 
1981). 

2.24 Conclusion on Drilling Results 

One EM conductor was explained by intersection of unit Ale in DDR 
E91-4. A west-dipping, low angle normal fault that truncates 
this unit several hundred q etres below surface is 1 n agreement 
with the EM observations. The second EM conductor is not present 
on the line on which drilling was done, however it 
lnferred 

had been 
to be, based on EM data to the north where two 

conductors were clearly resolved. It is assumed this 
conduct or is also a 

second EM 
formational feature, 

fault slice. 
probably in anot her 

No sulphides of economic interest were intersected in the 
drilling, nor were there any base metal or gold indications in 
any of the core sampled. 



,rn 6 

2.30 SOIL GEOCHEMISTRY 

2.31 Objectives of Soil Geochemistry Program 

The purpose of the 1991 geochemical program was: 

1) To locate a lead-zinc or gold anomaly Indicative of an 
economic miner al deposit . 

2) To increase sample density where previous sampling (di 
Spir ito, 1987) had been done. 

3) To have overlapping data sets of ICP analyses for comparison 
purposes because recent analytical techniques are more reliable 
than when the previous work was done. 

4) To have an over.lapping data set of gold values obtained from 
large and small samples screened to -160 mesh and analyzed by 
Llre assay on 60 or IO gm for comparison with previous analyses 
obtained by AA on 10 gm samples (mesh size not recorded but 
probably -80). The purpose of the larger samples and -150 mesh 
screening was to minimize possible nugget ef feet and Increase 
confidence that results woald be repeatable. 

e 5) To cover much of the northern part of the property, including 
parts of the Ehlinger option, in ‘detail. 

2.32 Procedures 

e 

Sampling was done at 50, and in some cases, 25 metre spacing. 
Holes were dug using shovel and B horizon material, 1 f present, 
was collected: if B horizon was not present the material 
consisted of talus or bedrock rubble and a sample of fines was 
collected. Samples were identified according to their position 
on the EM grid. Samples were either 200 to 400 gm or 1.6 to 2.0 
kg size as indicated, respectively, by the IO or 60 gm weight 
used for gold determination (shown with the assay). The small 
samples were placed in Kraft paper bags and dried at room 
temperature, the large samples were placed in plastic bags and 
oven dried. Small samples were screened and analyzed at the 
Cominco Exploration Laboratory in Vancouver; large samples were 
screened in Cranbrook and analyzed at the same lab In Vancouver. 
Large samples provided at least 50 gm of -150 mesh material, 
small samples at least 10 gm. Analytical procedures consisted of 
20 element sequential ICP, cold vapour/AA for mercury with a 10 
ppb detection limit; gold was determined by fire assay with an 
A.A. finish with 2 ppb and 10 ppb detection limits for 60 and 10 
gram samples respectively. 

2.33 Results of Soil Geochemistry 

In all, 741 sol1 samples were collected and analyzed. Data are 
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tabulated In Appendix C. 

2.34 

With 
sect 1 

1) 

Discussion of Soil Geochemical Results 

reference to the objectives in the same order as listed in 
on 2.31 the following comments are made: 

No anomaly indicative of a subcropping lead-zinc or gold . . deposit was alscoverea. 

2) This survey overlapped the earlier one, thereby increasing 
sample density. 

3) In the area of overlap, the following comments are made on 
ICP analysis of Pb, Zn and As. 

1) Lead values obtained in 1991 are similar or slightly 
lower than those obtained earlier. 

11) Zinc values obtained in 1991 are substantially lower 
than those obtained ear 1 ier . This was not unexpected 
and probably reflects the ability of newer ICP systems 
to eliminate interference and the greater accuracy of 
sequential over simultaneous measuring techniques. 

iii) Arsenic values obtained in 1991 were substantially 
lower than obtained ear 1 ier , however the same small 
area was anomalous in both surveys. 

4) In soil sampling for gold, larger samples and analysis of a 
finer fraction (-150 rather than -80 mesh), are methods employed 
to improve repeatability and reduce any nugget effect. Analysis 
by f Ire assay, instead of by wet chemical methods, generally 
gives the most reliable data. The 1991 survey obtained 13 
locations in which values exceeded 50 ppb in a 1000 x 1500 metre 
area that ,in the earlier survey yielded 29. There were about 60 
samples in this area in both surveys. This area is not 
attractive because of a lack of clustering indicative of a single 
source. Over the remainder of the grid, no trends in the 
distribution of gold appear worth following up. 

The overall results of the 1991 soil geochemistry survey on the 
Estella property were not encouraging. Lead, zinc, gold and 
arsenic values in the area of grid overlap 
because 

are lower, largely 
the 1991 results are based on more rigorous sampling and 

more refined analytical procedures. Results of Pb, Zn, As and Au 
were generally lower over the part of the grid outside the area 
of overlap. 

One element not previously analyzed in Estella area geochemical 
surveys is mercury. In some buried sulphide deposits where trace 
mercury is present, mercury may be released and 
results in a sol1 anomaly. 

a vapour phase 
Mercury is present at Estella. One 

area stands out as being anomalous, unfortunately several quartz 
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Veins that contain galen? have been documented there as well and 
explain the anomaly . Elsewhere other anomalous values present 
are not sufficiently numerous nor are they clustered enough to 
Indicate presence of a sulphide body at depth. 

3.00 CONCLUSION 

The 1991 program failed to identify areas suitable for further 
follow-up in the search for an economic mineral deposlt. 
Geologlcal Information, through mapping and drilling, has 
demonstrated significant low-angle westerly-dtpplng normal faults 
developed during Eocene extension that dissect an older nappe 
structure. Drilling has’ shown a several km long EM conductor to 
be the response to a graphitic stratigraphic unit below one of 
these normal faults. 
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EXHIBIT “A” 

STATEMENT OF EXPENDITURES 

DIAMOND DRILLING - ESTELLA PROPEKTY 

FORT STEELE MINING DIVISION 

a’ 

ROADBUILDING & DRILL SITE PREPARATION: 

Wright Contracting, 
RR2, Site 8, box B2, 
Cr anbr ook, BC VlC 4H3 
July S-Aug. 13/91 
Aug. 29/91 

Mardis Logging 
Box 80, 
Skookumchuck, BC 
VOB 2EO 
July 10, 1991 

DRILLING: Supplies 

Connors Drilling, 
2001 W. Trans Canada Hwy., 
Kamloops, B.C. VlS lA7 
July 16-Aug. 31/91 

SALARIES: P.W. Ransom 
69 days @ $285/day 

R. T. Walker 
20 days 0 $ifiO/day 

D. Anderson 
2 days @ $300/day 

GEOCHEM: Salaries: 
N. Firt 
23 days @ $llS/day 

P. RaJ 
6 days B $115/day 

R. Tarapaskl 
17 days (D $115/day 

D. Vanderkley 
I day 8 $iiti/day 

$8,190.00 
$180.00 

$264.40 

$1496.09 

$100,113.88 

$16,816.00 

$3,200.00 

$600.00 

$2,645.00 

$690.00 

$1,956.00 

$115.00 
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Overt lute days $i 825 00 I * 

G. Joki $776.00 

ASSAYS : 741 soil samples @ $23.25 each 

D.D. and rock samples: 
37 samples @ $23.25 each 

$17,228.25 

$860.25 

DOMICILE: Rent 
Daily living expenses 

$2,082.80 
$1, 438.68 

TRANSPORTATION: Truck 
81 days Q $40/day 

Vehicle rental 
Repairs & Misc. 
Freight 
Fuel 

DRAFTING: 

SUPPLIES: Field and off ice 

TOTAL 

$3,240.00 

$758.85 
$960.52 
$968.22 

$1,250.36 

$239.65 

$1,510.68 

$169,391.83 
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IN TRE MATTER OF TRE 

B.C. MINERAL ACT 

AND 

IN THE MATTER OF AN EXPLORATION PROGRAM 

CARRIED OUT ON THE ESTELLA PROPERTY 

in the Fort Steele Mining Division of 

Province of British Columbia 

More Particularly N.T.S. 82G/13E 

AFFIDAVIT 

I, Paul W. Ransom, of the rural district of Wycliffe, in the 
Province of British Columbia, make Oath and say: 

1. That I am employed as a geologist by Cominco Ltd. and as 
such, have a personal knowledge of the facts to which I 
hereinafter depose: 

2. That annexed hereto and marked as Exhibit “A” to this my 
affidavit is a true copy of expendltures incurred on a 
diamond drill and soil geochemical program on the Estella 
property. 

3. That the said expenditures were incurred between May 1 and 
August 31, 1991. 

P. W. Ransom 
Project Geologist 



COMINCO LTD. 

EXPLORATION WESTERN DISTRICT 

AUTNOR’S QUALIFICATIONS 

As author of this report, I, P. W. Ransom, certify that: 

I am a geologist active in mineral exploration. 

I am a graduate of McGill University with a degree of Bachelor of 
Science. 

I have been continuously engaged in mining and exploration since 
1966. 

I am a member of the Geological Association of Canada. 

I supervlsed Cominco Ltd.‘s Estella area exploration program in 
1991. 

&?kk-,& . 
P. W. Ransom 
Pro.lect Geologist 



APPENDIX A 

SURFACE AND ADIT SAMPLING ANALYSES 



LOCATION AND SAMPLE DESCRIPTIONS 

LAB NO. FIELD NO. 

RSl 06544’ 2501-RW029 Fifteen metres into second and i t 
below hairpin turn at 1900 mE on 
Line 3800N. Quartz-limonite vein 
with malachite staining evident, 50 
cm. wide. 

RSI 06545 2502-RW030 About 30 metres into same second 
adit in branch to south. Oblique 1 
m sample across 50 cm 

ItSi 06546 2503-RWO31 69 metres into third adit below 
halrpin turn at 1900m E on Line 
3800N. Crush zone of Alf near Ale, 
NW dipping fault about 35 cm 
across, limonite present. 

RSl 06547 2504-RW032 Same locat ion as RW031, 60 cm of 
thinly bedded subwacke above fault, 
blocky to flaggy. 

RSI 06548 2505-RW033 

RSl 06549 2506-RW035 

Same locat ion as RW031, Im of 
thinly bedded subwacke below fault. 

Adit at elevation 1388111 west of 
base line 1OOOE near 4000N, on east 
bank of second creek west of grid. 
Quartz vein 35 cm wide with galena 
and malachite. 

RSI 06550 2508-RW036 Same location as RW035, sample 1 m 
north of RW035 across 25 cm of 
veins in limonfte stained zone. 

RSl 06551 2509-RW037 Same location as RW035, at 55m into 
60m long adit. Area of quartz 
veins with galena, malachite and 
azurite sampled over area lxlm. 
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DEAMOND DRILL LOG 

AND 

ANALYSES ON CORE 



Diamond Drill Geologi,cal Log For D.D.H. ISIFILA F91-4 

BED THICKNESS CLASSIFICATION 

Very Thick Bedded 

Very Thin Bedded 

LITHOLOGY ABBREVIATIONS 

OQ - Orrhoquartzlte 

SA - Subarkose 

Qh' - Quartz Wacke 

QCW - Qmtrltlc Waske 

W - Uackc 

SW - Sub Wacke 

D.D.H. ESTELLA E91-4 
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roperty 
ommenced 

ompleted 

o-ordinates 

bjective 

atags Description 

Dietrict 

Location 

core Size 

Hole No. 

Tests at 

Car. Dip 

True Erg. 

% Rem”. 

Hor. Camp. 

Vert. Camp. 

Lowed by 

Date 

0 12.5 

12.5 21.3 

Triconed - overburden and bedrock rubble. 

Wacke, dark grsy laminlte rlth 10% Intercalated subracke and arg‘llite beds i to 
rarely 10 cm thick. Pine sparsely disseminated Pyrite. Pyrlte~ also present 
associated r‘th Quartz and Dolomite as 1nti111ngs parallel to bedding 0 to 5 mm 
ride and in cross cutt 1ng vetn1ats. Fracture surfaces are cormion,y rust 
aeatherlng and some have sllckenalde lfneat‘ons. core 1s badly broken. Bedding 
to core 300 6 14 q , 140 a 21.3 q , 120 0 24.7 q , 10 cm sample 4751 at 20.9 II has 
several Pyritic VeInlets; one Py-Quartz velnlet perpendicular to bedding IS 
compacted indicating It may be d‘agen~etlc. has Pyrite 
boudins. 

Py-Quartz In heddlng 

27..3 26.6 

29.6 35.t 

Wacke, quartz racke: reedturn grey; 6ass‘“e, no bedd’ing. contacts observed or 
preserved, a~ Len faint lamlnitlons are present; short quartz racke lntervaliat 
27.7 m probably has sand size grains, remainder of interval Is Silty. Broken; 

brown rust. stain on fractures. Bedding to oore lOa B 27.T m. 

Wacke, dark grey .laminite, q ‘nor pyrite sparsely dlssemlnatad and in “elnlets 
Parallel to land crosscutting hedd‘ng. Core broken throughout; badly crushed over 
10 cm at 29.7 m; gouge 30.3 to 31.7 (1.1 m .lss‘“g). Beddlng to core 15” B 33.2 
q . _ 

35.1 35.0 Wacka, ~sedium grey; massive unit, probably a single bed; coarsest (fine sand?, at 
start then slit. Contact at 36.0 II 1s quartz-vain with abundant wall-rock breccla 
fragments, and is irregular to sub-parallel to core over 10 =,a., 10 om sample 4752 
a 35.5 ml, homogeneous. sand, coarse PY has appearance of’clasts, matrix has 
ankerite. 

36.0 42.1 Brecclated and quartz veined racke,suhnacke, dark grey. Core moderately to 
heavily broken; slickenelde lineatlon and pollsh on tracture surfaces commonly sub 
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91.7 109.5 

109.5 123.5 

123.5 125.5 

125.5 131.4 

90.2 0. 12 cm Sample 4757 has BCAD 45O, O”, - 1276.4, “o sulpbides. na - 
- 

Wacke to subracke, medium and dark gr*y, 1amlnite: sllghtly darker 
(carbonaceous?) in proximity to 109.5. Quartz velnlets in cleavage, some parallel - 
to beddlng, coarse pyrite I” quartz velnlets and dfssemlnated in pale laminations 
between 100.0 and 106.7 VI. Quartz veinlets at 92.1 and 94.7 are shortened 

- 
and 

have pressure solution cleavage “bows” developed. ix*0 500, 60, 1600 0 92.1 q ; - 
570, 070, ISSO (9 96.3 10 (abrupt changes In bedding at, s,,all trregular healed 
fault); 150, 00, 3429 0 98.2; (50 Prom 100.0 - 100.5; 00 + 20 to 103.7; 180, 

- 
O”, OIS” B 106.4: 90-2 20, IO0 - 0 107;5 (fold nose, strong cleavage with parallel - 
quartz rtttl minor pyrite veinlets); 00, 150, OO? 0 ips.1. - 
Wacke, subracke, carbonaceous; very dark gr*y to black, some pale gr*y - 
lam‘“at,ons. Several small boudins ol Pyrite-quartz vein less than I cm ride. 
Brecclated and veined rtth quartz rltb only rare Pyrite tram 120.0 - 123.5. Soft 

- 
graphite crumbles and mud (with minor quartz oYer 5 cm, iron 118.6 - 119.2. - 
;‘llshed sllckenstde surfaces, some graphttlc but some q “st be chlorltlc. BCAD 

9 209, +O” B 111.1 (good pressure solution cleavage bows on offset quartz 
- 

veinlet; 100 6 116.2; 300, 100,180 Q 122.0. Velnlng, brecctatton and Irregular - 
shearlng from 122.0 to 123.5 fs tndlcattve ot a fault zone. 10 cm specimen 4758 
at 121.3 of two ages 01 barren quartz veining. small discontinuous Pyrite veinlet 

- 
present. - 
“el” quartz brecc‘a with racke fragments to 124.6, below rb‘cb the wacke Is - 
strongly altered to an oltve green talcose rock. Yinor veining and no brecclation _ 
below 124.8, ilorever ta1cose alteration continues on one side of a iracture at 
about So to core to 125.5. 10 cm speclme” 4753 of veined at talcosa altered - 
breccta at 124.5 - 124.6. - 

Wacke, subwacke, llgbt grey, possibly thin 0,’ q ed‘“m bedded, posstble bed contact - 
at about 5O or IO0 to core. Quartz veining throughout, two zones of mostly quartz _ 
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131.4 

154.4 

171.0 

154. 

and subordinate chlorltlzed wall rock Inclusions about 40 cm long ha”= irregular 
contacts from 300 to 600. 12 cm sample 4760 from 130.2 - 130.3 Is ol a 1 arge 
vein. 

4 Subwacke, grey to light grey, rlth rare shortened calcareous boudfns also light 
grey; iatnt lamination sometImes seen IS generally Parallel to core. Below 142.6 
core has separated on bedding and cleavage surfaces and virtually no detail is 
preserved. Sl Ickens tdes are present throughout =n bedding S”~fX~S, cleavage 
probably parallels bedding and structure is of a” attenuated fold limb. 

171.0 Wacke, subwcke, grey gradually becomes darker below about 165; several 11~Y 
Intervals estimated to be as much as 10 cm in stratigraphlc thickness, these are 

most often distinctly laminated . From 161.3 to 167.7 Is the most dlstlnctively 
laminated interval to this depth; It resemblas UPPer Aldrfdge Pm; “‘thin It 
numerous kink bands are developed at about 60° to core. Bsdding Is sub-parallel 
to core shove 164.2, 3S” at 164.2, 6O to 40° at 166.8, O” 0 167.5, 26O 6 167.7. 
Centimetre and less seams of gouge ,n broken c=re at 156.8 is fndlcative of a 
n1nor iau1t. Core sub parallel to quartz vein at least 3 cm thfck from 167.7 - 
168.0. 

211.6 Subracka and racka, subracke predominant from 171.0 - 188.1 then racke: dark grey, 
faintly thinly laminated throughout: a fer quartz with creamy rhlte dolomite 
veinlets and small veins between 171.0 and 191.5. Polished sllckensldes commonly 
developed on beddlng surfaces; GOPe commonly splits and breaks apart on the*e 
StWiWXS tron 171.0 to 195.1 than Is fairly solld. structure appears to be an - 
attenuated iold Ilmb. Gouge ,n 0.1 to 1.0 cm rtde z=“= cuts core at 450 at 173.0 
Bedding to core: So 0 174.7, 290 B 176.5, 4Z” (probable bedding) B 17’1.9, BCAD - 
400, 510, approx. 00 B 134.2 with kfnk bands of lams at 4S” at aPprox. 6S”, lams - 
O” to IO0 to core to 211.6. 15 cm. sample 4761 of multi stages of quartz velnlets 
and small veins containing intills of milky dolomlts at 189.3. 

- 

- 
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211.6 319.2 Wacke/subracke dark medium to dark grey, 
dlstlnctly, throughout, cant 1nuat ion of. 

almost entirely thinly and occasionally 

content nearly throughout 
prevtous 11ttlotype. 

lndlcated by up to 30 seconds 
Slight carbonate 

flne, “on-effervescing bubbles ntth 10% “CR. 
duration development of 

Varlatlans include occasional 
quartz 

Dli”O, 
or quartz-dolomite number of 

folding that 
“*‘“lets, a 

have *x1*1 PlWKlS 
rhlch display tight ptygmat Ic 

chlorlt‘c 
parallel to the regIona cleavage. 

sllckenside surfaces are occasionally present, developed 
Polished 

cleavage. Pyrite is rare, some grains 
on heddlng and 

Well developed 
have calclte 2 

cant 1nuat ive scale 
quartz pressure shadows. 

cross lamtnations 
overturned assuming cleavage (there 

from 248-249 suggest strata 
5~-10~ to core) is 

(about 41°, . Flame structure at 256.1. Core 
shallower than dip of bole 

con$lttion 1s generally excellent; 
broken with minor gauge % 218.6, 1 cm of gauge and up to 5 cm shearing o” dornhole 
side of gauge at 260 to core and 
bedding) to bedding of 

diwfng tn opposite 
150 at 

sense (alpha 0 180 to 

290.9, crush and ,.lnor broken 
259.8, two gougey surfaces 55" % 283.4 , 300 8 

291.5-292. 10 cm rlda clay 
core rtth 0.6 cm gauge over IO cm parallel to core 

at 120 to 
0.6 cm gauge a 500 to core % 

gauge with rock fragments core at 299.7. 

core at 
312.2 Is parallel to bedding; 

317.7 (no bedding visible,. 
3 cm gauge at 700 to 

Small scale 
noted above ~288.7, 

folds C a few cm In size) not 
at 288.7 

Interval 
a parallel fold 

- above and below laminations 
system is developed over 15 cm 

nearly Isobllned: several ane 
are flat and parallel, at mtdpo‘nt fold is 

Pale grey ca1careous matrix 
centlmetre sfze fold pains detlned by dark lams in 

Q 290.5; sectlon 288-296(+?) 
294.2-296 calclte replacement parallel to 

Is iairly calcare”“.%, 
layering Is Involved In a well developed 

Parallel fold set that In turn is cut by later calcite 
20° 62 214.6, o" from 221.6-223.3, 

tenslon gashes. 
core: 

Bedding to 

ZOO froa 229.2 - 
14O 0 226.8, 

233.2, 12O % 240.2, 16O % 253, 
O+ So with short folds to 

14=' e 261, 28O 0 275, 19O 281.1, 
27O 286.6, 23O % 293.6: 40° 300.3, 306.4, and 311.6 

Several, intervals resemble the dirt tnct lamlnatio” 
however somewhat less of a contrast between lamination 

style o* Upper Aldrldge Fn., 
types is evident (the 

slltlte layers and starred rtpples characteristic of “.A. have not been 
pale 

observed). 
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319.2 367.4 

367.4 489.0 
SUmMt-y 

367.4 370.1 

370.1 371.3 

Transitional to following interval, 
intervals f” last fen q etres, 

Increased carbonate 1s some 1 to 2 metre long 
also laminations fade out. 

4763: 271.0-271.1; 
Sample 4762: 

4764: 278.3-278.4. 

Subracke, very C*lC*reO”S, with short sect‘ons 
lesser argi111te (not 

of aacke also very calcareous, and 
ca1careous,; pale 

gradually changes to dark 
grey, arglllite dlstlnct greenish tint, 

grey below 365: lamlnatlons are rare 
“ear start and end of interval; 

and present only 
boudlns or concretions Of more limy racke are 

common and are sub-parallel to a vague fabric occaslanally seen. 
65O @ 319.5, 60° @ 323.9, 

Bedding to core 
55O B 329.0, 56O 333.8, 62O 345.4, 

55O, 25O, 
60° Q 363.7, BCAD 

21° 8 329.0. 10 cm sample 
and analysis at 329.0; 

4765 nltb lamination and cleavage for T.S. 
4767 ior T.S. and analyses @ 340.3-340.4: 4768 for T.S. 

and ana1ys1s 8 356.2-355.3 across 3 concretions (not very 
sides of 2 

pyrltlc) dlsplaylng 
and end of the middle one. 

338.1 Cmlnor 
Small crush zone 8 minor gouge over 10 cm 6 

fault) 400 to core. This 
Facies “n‘t Ald. 

,., interval 1s Aldrldge Formatton Hughes Range 

Nacke, carbonaceous to very grapbltic, black, tblnly lam‘nated. Above 413 the 
rock IS surprlslngly hard in places, bedding is generally uniform with several 
deformed and badly broken zones below 413 delormat Ion is more common and more 
extensive and quartz velntng highly conductive graphite zones are common and 
predonlnate below 443.6. This ‘“terra1 fs interpreted as 
Hughes Range 

Aldrldga Formatlon. 
FaCieS ““it Ale and Is also Interpreted as the eastern UTEY 

conduct or. Detalled log and sampling follok. 

Wacke/subracke, carbonaceous, very dark g=ey, thinly 
penetrative, fine black b‘ot‘te or 

laminated, cleavage is - 

Three cm 
carbonaceous wisps, BCAD 39.33, 0 8 369.5. - 

gouge zone developed alongside a 5 mm quartz 
cleavage 1s 270. 

pyrite veinlet, alpha from- 

- 

Fault done - broken core 0.4 q , gouge 0.6 I, shear 0.2 II. Immediately below fault _ 

- 
- 

L 
lysi 

f 



BCAD is 65,43 0 @ 371.4. Basal contact of fault Is sharp at 180 and alpha from 
cleavage IS 320. 

371.3 374.1 Wacke, carho”aceo”s, very dark g=eys general sheared 
laminations as noted In preceding and BCAD 30,22, 13 @ 373.5. 
sheared toward 374.1. Several pyrittc quaitz vetnlets are overprinted by shearlng 
and by late (fer, monominerallc quartz vefnlets. 

374.1 375.3 Wacke, ““usually hard he,*” 386.3, carbonaceous, black, thinly laminated to 
ln.assive but faintly, and probably totklly, thinly laminated. A tee small gouge 
and shear zones, pollshed bedding and tracture surfaces, and intervals of broken 
core all tndlcattve 01 mtnor Iault‘ng. Conductlvities to 400 ohms on polished 
S”r*.%WS and 3000 ohms between ends of a 50 cm leng~th of core. Quartz vefnlets 
rlth 30 to 50% coarse pyrtte many of which are parallel to bedding are common; 
quartz shear ve,nr to 3 cm nlde have no stgnlficant sulphide. Beddlng is 
particularly faint above 381 but is apparent in at least 4 places, q “ch of the 
rock above 387 has a nylonitic look and conta‘ns augen of pyrite rimmed by quartz 
rlth rare parttal halos of pyrrhotfte, cleavage has a slightly smaller beddlng to 
core angle suggesttng structure is still that of a” overt med fold ltmb. BCAD: 62, 
56, near (C 20) 0 0 377.1; 70, 65, near (+ 20) O” 0 380.2; 64.64, 0 0 383.4: 56 Q 
392.4. Cleavage noted consists of tine wavy carbonaceous rlsps Cstylol‘ttc, and 
re1at IO” to bedding dlfftcult to resolve rlth a lens. Qtz vein 3 cm wide with 
Iollae 0 65=’ (D 394.4. 

336.3 3SS., Fault zone, carbonaceous nylonit* and 50% vein quartz. Broken throughout, 
pollshed slickenside S”FfWXS throughout. TOP cant act 3 cm quartz with 
carbonaceous fol‘a and gouge at 60° ‘to core; basal contact slailar quartz rtth 
about 1 cm gouge at base 6 75O to core. Sample 4769 at 397.2 of 15 cm solid i’O% 
quartz, 20% dolomfte, 10% carbonaceous material. 

399.7 412.2 Wacke (subracke) carbonaceous, black, thinly laminated, generally quite unltorm, 
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much of this interval is unusually bard as well; noted some paler segments are 
weakly ca1careous; quartz-pyrite “*inlets are COl!mO”, typIcally folded to 
segmented; carbonate c+ Calc‘te + dolomite) “*‘“lets are also common horever all 
are compacted approx,mate1y 900 to core axis. BCAD 80° @ 401.1; 60” a 405.8; 
45,50, 142 (3.7) 6 407.0 (cleavage Is probably same as In kink bands noted higher 
in hole); on high power appears to be pyrite grains in place - 4 cm length for 
assay - Sample 4770 * 407.0. 

412.2 433.5 Wacke, carbonaceous, black, thinly la?inated; ““mero”s changes in bedding, several 
small Colds noted, several short lengths of crushed and broke” core (small 
raults); bedding surfaces throughout and polished ,nIth sllckensides, as we11 as 
several fractures. Quartz veins present, two largest are sampled have only traces 
oi pyrite. BCAD 35, O-40 (refracted), 173 8 412.6: 25-50 (B 414.6; 56 a 418: 70 Ia 
420; 85 Q 423.2; isocllnal 0) Iold axls 426.9; 83O a 429.0: lsoclined Iold axes 
(others may exfst In broken zones) 429.6, 429.7, 429.75, 430.0: 8Z” 0 431.1; 49O Q 
431.6; O” Q 431.7 - 432.1; 50° B) 432.3; O” @ 432.4: 90° 6 432.6; O” a 432.7; 
46.’ @ 432.9, 46 Q 433.0. Quartz “e‘ns sampled 4171; 415.5 - 416.0; White quartz 
70%, grey dolomite 20% grey to black carbonaceous material 10% , 4772: 426.2 - 
426.8; white quartz 85%. dolomite 5%. carbonaceous material 10%. Not sampled 
430.65 - 431.0 his about 30% carbonaceous follae. 

433.5 441.8 Wacke, carbonaceous, black, thinly laminated, quite hard as In some prevtous 
intervals; abundant planar halrltna quartz “*inlets probably In cleavage: a few 
small quartz pyrite “efns (less than 3 cm ‘wide). Laminations unliorm except for 
15 cm at 439.7 where several tight folds have axlal planes perpendicular to core 
axis, bedding unclear below this. BCAD 78,, 64, 0 B 438.0. 

441.8 489.0 Highly sheared racke and carbonaceous ay1ontte, black, rlth about 50% quartz- 
carbonate (dolomite, sider‘te and/or calctte) veining and alteration. Fold 
hinges evident and Inferred at Several 1ocat ions throughout th‘s ,nterva1. 
Sampling: 4773 - four IO-15 cm quartz veins with carbonaceous wisps and breccia 
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489.0 504.0 

504.0 591.8 

. 

rlth minor dolomite and pyrite between 444.0 and 446.3 amalgamated into a single 
sample. 4774: 453.8 - 454.6, quartz 25% carbonaceous schist, r‘th one patch (5 
cm) of coarse dolomite r1th a 2 cm patch) coarse pyrite. 4775: 455.7 - 456.5: 
alteration breccla zone of “al‘ rock + bleached, rlder‘te and lesser quartz, less 
than 5% pyr*te is concentrated OYer 20 .Crn. 4776: 456.5 - 457.5 dolomite, 
slderlte rltb minor quartz and brecctated wall frock, less than 5% pyr‘te is 
concentrated at start (20 cm) and end (IO cm). 4777: 463.8 - 465.2, folded 
rack*, subracke 40% vet” quartz, trace of dolomite and pyrite. 4778: 465.5 - 
466.6 rhlte quartz, wall rock fragments and W‘SPS, scattered minor coarse 
dolomite. 4779: 465.6 - 467.45 (cont‘nuat‘on). BCAD 0, 26, -, 472-474; 30, 5, 
21 a 475.6; beddlng in moderate size folds parallels core for 20 cm at 478.6 and 
479.3; 50, 26, 20, a 480.2; From 483.4 to 489.0 highly cleaved to sheared 
carbonaceous racke, sIl‘c‘I‘ed and quartz ,ve‘ned; only m,nor pyr‘te noted; 
sl‘ckenrides abundant, sllla11 gouge zones present. 

Subracke and s‘l‘ceous chert, only trace carbonate content (very little bubbling 
with HCl), thin chlor‘te partings; rhfte to creamy olive, final 3m ‘s gray: “fJ,Y 
thin bedded and laminated; bed contacts sharp, flat to ravy. Bedd‘ng fa‘rly 
““‘form: 70° 6 490.8, 78O a 498.8, ?I0 a 503.8. Bedding plane slip Is comma,,, 
both th‘n gouge seams and sl‘ckens‘des are common, several small fracture crush 
zone.3 at 450 to core. Th‘s is Aldr‘dge Fm Unit Alb. 

Suhracke, g**y, l‘ght (but a contrast ri~th preced‘ng Interval) to 628.6, then 
medium grey to 571.3, then bleached ol‘ve green to 682.3.; faintly but uniformly 
th‘nly laminated throughout. Minor broken core and tault‘ng 567.7 to 571.3 with 
rev***1 quartz carbonate ve‘nlets that cant a‘n a hard salmon p‘nk mineral. 
Bleached from 571.3 to 682.3 rlth only minor quartz vetntng and traces of the pink 
mineral. From 587.2 -589.9 core Is f‘ssile, crushed @ 589.6, 10 cm quartz vein at 
589.8-589.9 . Lan‘nat‘ons are much less distinct In bleached Intervals. 
BCAD ?I0 & 509, 69 B 516.2; 68 0 636.3; 67, 22, 348 B 548.8 (fracture set); 70 0 
554.0; 72 6 661.6; 63 a 674; Oriented core at: 531.7, lam‘natlons dip 62O toward 
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060; 585.7 1am,nat,ons dip 650 torard 0880. Several small ‘ncohes‘ve fault zunes 
B 505.6 (IS cm); 508.8 (20 cm); 517.2 (15 cm). YaJor fault, zone 518.3 - 624.6 
lncohes‘ve (some moderately cemented but definite fine angular breccia), some In 

which larger “n-crushed fragments are shattered. Rocks above 528.6, and 
especially in *au,t zones, are bleached to a light olive grey. 
This ‘s the upper part ofAldr,dge Fa. Unit .Ala. 

697.6 628.5 Argillite and subwacke, greenish grey, laminations are spaced from 1 mm to 20 cil 
apart, some are dist‘nct, some vague. About 3 ‘ntervals 20 cm long have.,contorted 
laminae, probably due to resedimantation rather than tectonic processes. co1our 
lighter In the bottom 4,“. Bedd ‘ng 75O 
core at 625.6 shows bedding dips 65O 

6 601.2; 76O.8 606.9, 74 6 614.3, or‘ented 
t onards 076. Th‘S Is the base of Aldr‘dge 

Fm. Untt Ala. 

628.5 708.2 Fort Steele Fa. 
Quartz racke, some quartz aren‘te, subracke and arg‘llite; respectively pale &Ye> 
sl‘ghtly greenish, white, 01,ve green or dark grey; very th‘ck bedded to q ed I “n 
and rarely, th‘n bedded, Internally laminated to massive, cross-bedding at angles 
UP to 300; coarse to i‘ne sand grain s‘ze rlth s‘lt‘te to clay grad‘ng In tops; 
bed contacts sharp to dlst‘nct, flat to wavy. Clay present in matrix Of some 01 
the coarsest gra‘ned sands, grains are well rounded. Several small wedges ol sand 
that penetrate “nderly‘ng arglll‘te layers are indicative of mud cracks and ,~ 

674.1 

therefore emergent condltlons during redlmentatlon. Bedding 85 @ 641.4; oriented 
core at 858.2, strata dip 56 toward 086~ (bedding to core 85); 80 a 674.1; 
Internal lams ‘76O @ 701.8. The various l‘tholog‘c groups are I” 1 to 5 q long 
interval from 628.5 to 614.1. Belo” 614.1 rock type is predominantly quartz 
aren‘te and lesser quartz wacke. A three cm gouge (crushed ol‘ve green arg‘ll‘te 
top?) Is parallel to beddlng,of SO0 at 674.1. 

therefore emergent condltlons during redlmentatlon. Bedding 85 @ 641.4; oriented 
core at 858.2, strata dip 56 toward 086~ (bedding to core 85); 80 a 674.1; 
Internal lams ‘76O @ 701.8. The various l‘tholog‘c groups are I” 1 to 5 q long 
interval from 628.5 to 614.1. Belo” 614.1 rock type is predominantly quartz 
aren‘te and lesser quartz wacke. A three cm gouge (crushed ol‘ve green arg‘ll‘te I I 

top?) Is parallel to beddlng,of SO0 at 674.1. 
I I I I I 

Sl‘ckensides are developed on the rare ‘argillaceous parting and there are several 
shattered to broken ‘ntervals of ‘ncohas‘ve fault rock. 
Sl‘ckensides are developed on the rare ‘argillaceous parting and there are several 
shattered to broken ‘ntervals of ‘ncohas‘ve fault rock. 
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I .I I 7 * 1 I I Y / 2 7 Y 
___II_______________---------------------------------------------------------- 
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B 18 60 (.I 8 73 (1 7 25 1.50 316 xi *OS 1.50 .16 .Ol .OS 

13 23 59 t.4 k4 70 1 14 36 LRO (2 5 (5 (4 11 497 .5R ‘05 2.07 .14 .Ol .N 
il 27 32 t.4 8 42 (1 7 Y 1.38 (2 6 (5 (4 e 40s .63 .Ol .Bo .12 c.01 .06 

1; 33 27 64 37 (.I t.4 11 9 106 B5 <l (1 11 10 24 m 1.64 1.99 (2 (2 7 6 (5 (5 (4 (4 11 8 1202 475 .51 .60 .02 .03 1.61 .?a .12 -20 LO1 .Ol .I1 .08 
6 40 71 t.4 9 103 (1 10 15 1.86 (2 6 (5 (4 14 700 .w .03 1.36 .I4 .Ol .I0 

16 36 59 c.4 17 a (1 10 27 1.72 (2 5 (5 (4 10 4466 .47 .02 1.21 .14 .Ol .O? 

--______ !! ______ 6’--55 -____ I:‘-___-_ L-2 --____ I!- ____-! __--_ L --_--_ ‘- ---- -___-- ----_: ----------_ - ----- -----I------------- - ----- Y-------------- 1 2.2 (2 4 5 (4 9 205 u 01 1.08 1 01 0 q --_ 

-c 

7 



________._-..____- -__ .I._____ _ .--...e--___4 - -_--..-- ----_--- ----------- 
LAB NO FIiEl,.II NUMBER AI.! NT &.I HG 

PPB GRAM PPB 
__ -___-I_-- ___._ --_---I---- b-e--- -----__--- - ----------- -- 
S9I.20805 2!500N/lSSOE 
S91.20606 25#ON/l375E~ 
S9120R07 2500N/i6OOE 
S912OBOR 25OON/l625E 
59l2ORO9 %SOON/lbSOE 
S9%208XO 250ON/1675E 
S91.208Il. 2500N/l700E 
59120812 2XJON/1725E 
S91.20813 2500N/i750E 
Ei9L208t4 2,5OON/1775F 
89.l.2ORl.S 2500N/lROOE 
S912081.6 2900NflF350E. 
S9120Rl.7 2500N/i900E 
S91208%R 2.500N/1950E 
S9120R19 ~2500N/2000E 
E;9120820 2SOQN/2050E 
S9120R21 25OON/2100E 
S9L20RX 2~500N~2150E 
S912OrJ23 250ON/2200E 
S9120R24 25OON/X?!.SOE, 
591203.?5 2!iOON/2300E 
S91.2002t 250QN/2400E 
9912Of327 2500N/24lOE 
99120828 2~500N./2450E 
59120829 2500NK?SOOE 
S9l2OfuQ 2500N/2550F: 
S9120R31 2500N/2600E 
99f.2.0832, 2500N/2650E 
S912OR33 2500N/2700E 
S9I;?OR.-S 25OON/2.750E 
Cs9120R35 2500Nf2ROOE 
S91.20836 2ROOE/2JSON 
9912OJX37 2i300Ef2600N 
S91201338 28OOE/2650N 
59120839 2ROOEf2700N 
S922OR40 2J?OOE/275ON 
Ei912QWil. 2ROOE/2ROON 
S9120842 28OCJE/2H50N 
S9J.201343 2GOOtY2900N 
SVl.20844 2800E/2950N 
S9X20R45 21300Ef3000N 
S9Y.20846 2.80OE/3050N~ 
Ei912OR47 280OEL3100N 
S91.208413 2DOOE/5l50N 
59120R49 2ROOE/3200N 
S91.2OlKii~ 2ROOE:,/32.?KJN 
S912OBSl 2fiOOEf3300N 
S9l.20852 2BOOE/3350N 
S9I.20853 2300&X3400N 
S!?l201?54 2RQOE:./34.!XW 
S'?120855 2ROOE/3500N 

II3 
9 

SO 
50 
50 
so 
50 
XJ 
SO 
5 0 
SO 
50 
50 

30 
x7 
28 
2.3 
15 
i2. 

<IO 
16 
14 

13 
Its 
X5 
12 

5 
3 

15 
15 

ftl 
22 

9 

so 
50 
50 
50 
SO 
50, 
50 
50 
50 
50 
50 
50 
50 
c 0 
;0 
50 
50 
50 
50 
50 
50 
50 
50 
50 
so 
50 
50 
50 
50 
50 
50 

1 1. 
148 
7 7 5 . . ,. 
150 

15 
28 
24 
1.1 
¶.2~ 
10 

(10 
(10 
< LO 
<io 
12. 
12 

( 10 
X10 
< 10 

I I 
10 
24 
75 
;a 
15 
17 
2 1. 
17 
‘1 PZ *: 4 
23 
37 
14 
17 

(10 
37 
18 
17 
27 
1.1. 
1.2 
14 
17 

-_-..-_ _I_ -.___ - -__-- -----_----_-.- ---I--- -------_--__-___- 



91--o.-f$7:‘;s F’A,;E ‘, 
-.______ _ _....___ _ __-__ _ ____.---_-__- -__-_______ ____-____ -_- __-____ __--._-_ .____- 

1.m Nil i’:Ff.l. II NUMi3L:t’t A 1.1 W-r Al.1 H!r. 
PPR G”AM P F’ Ii 

--.____- - __-_ __---- _-__--- -~~_--~~_--l-~---~-_I__________ 

S91206Sh 2800WS550N 6 SO 18 
SY L20857 2RQOE/36QON 8 50 17 
SVi20858 28OOEf365ON I.2 50 <LO 
C191.2OW9 2.8QOE~fX?OQN 8 50 LO 
59120860 2ROOEf 3750N 6 SO <lO 
S91.201361 280QE,/3800N 7 .50 <LO 
S9120862 Z?8OOE/38SON 8 SO < 10 
S912OBh3 2ROOECi900N~ 8 50 < 10 
59220864.28OOE/39SON 25 50 (10 
S912OMS 2ROOE./40OON 9 50 < LO 
S912ORM 2ROOE/41SON 2 50 12 

S5'1201367 2ROOE/4200N 5 50 59120~8613 2ROOfV42SON 13 SO :: 
S91.2QR69 2ROOE/4300N 10 50 12 
59120870 2800E/4350N 6 50 15 
VT120871 Z’BOOE/44~OON 9 50 17 
S9120872 2800E/44SON 50 14 
S9120873 2ROOE~/450ON 

1: 
50 10 

Ei9120874 2ROOE/45SON 9 50 I.7 
S9120875 3%.iON/l900E LO 50 1 f. 
59120876 3550N/1800E 10 50 17 
$91.20877 :S:iSON/1?50E. I4 50 1 1. 
5912087B 3SSON/14SOE <2 50 <lO 
SPl.208?9 35OQN.fLtQQE~ 9 50 <LO 
S912ORRO 3500N/iOSOE 12 50 14 
Ei9l?OlW1. 4~5tiON/2050E I 9 % 4 1. 
59120882 45SON/2100E 16 12 
S912,08133 4,550N/215~0F 50 I.4 
S91200R4 4550N/2200E 

:: 
50 X10 

991208RS 4550N/XXiOE. 11 50 LO 
S912OBR.6 45SON/2300E 12 50 19 
--------..-_--_-_------------~~- _____________________ 
PINSUFFICIENT SAWLE X=snau SMIPLE E=EYCEEDS CALIBRATION. C=BEING CHECIIEG R=REVISED 
IF PEPUES1F.G ANALYSES ME NGT SWUN iRESULT ME TO FOLLOU 

ANPL~TICBL IlEThlDS 
AU AOUA REGIA lECO~OSITIGN,/ SOLVENT EXTGKTION / AAS 

)IT Au THE UEIGWT OF SMIPLE~TIIHEN TO AN~LYSE FOR GOU (GEOCHEHI 
Hs FLIWLSS5 AAS 



-i W” rr” PPX PP” WI PP” W” WII ,PII 3 PP” W” trll PM .v” W” 
------_---------___-_l_l________________------- 

2. Y~X 2 7, ): j 

S9ubSbS 25ObNKi5bE 8 53 74 Lk 14 ~52 il 1 7 
_ 7l2bSb6 25ObNM75E 8 61 

12 2.10 (2 5 (5 (4. 11 
!17 c.4 

135 my .34 .M 2.23 .w 
8 

ssubw 25Ob#/l6OOE 
36 (1 6 10 2.36 2 5 11 148 35 07 1 

11 238 
(5~ (4 

111 t.4 8 51 (1 5 
SOS 2500#/1625E 13 

12 2.4x (2 
249 145 C.4 (2 45 (1 5 11 2.46 

Bb9 25OOw165of 
(2. :~ T \J \q 

7 174 132 C.4 3 28 (1 2 7. 2.u u 4 (5 (4 ; ~~ ; 
11 12 13 
13 ib 1: 

(4 8~ 58 

--7dSl2 25bbH/l725E 12 60 73 (.I 3 79 (1 9 
lb4 .Y ,A.“‘ I.“1 .“I \.“I .“I 

s9l2jtl13 250011/1750f 
-____ 

14 84 65 t.4 
__. 

3 88 (1 
_ 18LL55~.OL~ LU..-- .2b~-~~~ .Ol.. .,. ..12 ,,.--.. 

S912SSl4 25ObWi775E 
lb 19 2.53 (2 7 (5 

9 49 
(4 E 355 : .49 .Ol 1.33 -20 

55 c.4 
c.01 

5 
.14 

131 (1 7 24 1.80 (2~ 5 (5 (4 9 153 .51 .02 2.01 .I! .Ol 
197 t.4 11 20 2.44 (2 5 

15~ 1.97 (2 
22 38 t.4 8 8 (5 (4 13 603 42 ; .05 1.80 

127 (1 7 
12 30 57 c.4 (2 192 (1 7 
5 6 33 l.4 5 

712pu24 25OOH/2250~ 6 26 55 t.4 5 
S%20625 25bbN/23bOE 7 20 29 (.I 3 90 (1 5 
5912~826 25ObNf24OOi 

12 1.14 12 4 : (5 (4 S ~~ 203 
29 31 40 C.4 7 69 (1 

.hO 1~ .02 1.16 .I8 .Ol .I2 

71211027 25bbtU241OE 
17 2.23 (2 ll (5 (4 8 629 1.18 t.01 

19 3b 37 I.4 3 62 (1 
.1?6 .23 c.01 .I4 ; 

sp.lv~@;pJ~:$-:i 
12 1.87 (2 7 (5 (4 6 

J 

506 .91 (.bl 
17 20 52 C.4 (2 

.59 
167 (1 12 15. 1.80 (2 

* 18 (. O~~~~&L...L 
9 

$5 Fe29 250&&‘25OOi 
t 

7 
(5 9 1666 .75 .Ol 1.00 

15 58 (.4 4 
.21 .Ol .20 

149 (1 5 lb 
7120830 25OOtV25~E 

1.11 (2 j 5 (5 I: 6 816 .62 i .bl 1.05 .03 
10 I? 30 t.4 3 35 (1 5 9 

.bl .OP ;, 
4 (5 (4 5 W 

S9l2@31 2500w26OOE 
1.32 

14 25 68 t.4 5 
.Itl~~$L~~~.45.~.,04--.f.01 .Ib - 

S9129S32 250CW?t50~ 
204 (1 n lb 1.55 (2 7 (5 (4 7 740 : .58 .bl 1.28 

13 30 65 (.I 2 
.ll .?! .I4 

128 (1 8 
?lm33 25obw2?b5~ 

18 1.61 (2 5 (5 (4 S W .76 .02 
B 

1.59 .lk 
Ii 1:2 t.4 12 233 (1 7 

.Ol .I& : 

S9@834 2540N/2750E 
16 1.32 (2 5 (5 (4 7 5&P .n .oz-JJz 

6 
.I7 Jg -.21___ 

17 38 ~C.4 (2 
S9tiVB35 250bN/28OOE 

189 (1 4 16 1.M (2 4 (5 (4 6 184 .52 -05 1.97 .m .b? .12 
10 2ba (1 8 13 1 

712bU36 2SOOE/2550# 
1.39 (2 5 (5 (4 9 l361 .59 .bI 1.70 .22 .Ol .15 

3 26 

f 

(1 n 13 l.39 (7 5 (5 (4 8 054 At 07 I.79 77 31-..Li.---; 

_‘__--- !I!---l! __-____ 5 __-- 1! ___- f:” -_____ I’__-___” ____ 2~~~-‘~~~--!~ _____ 2 -____ “1~~~2:~~~‘” _____ :!‘____ :I _____ 1:. j 



+4 
L,i- ! 
7 91437% POSE 2 
.---------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

Eli& FIRQNlQIXt Cu PB in 06. 05 nn ca ce Nl FE No CR nr ss u nu ih? iI OL cn NA K < 

- I 
10Ei3050N 11 S 25 i.4 c; 160 (1 4 13 1 21 

1:28 
(2 ,~, 5 (5 (4 9 : 276 .47 ; .b2 1.65 .07 

0EAlbb# 12 26 c.4 75 (1 5 lb (2 8 (5 (4 7 50 35 t.01 .B7 -03 
148 2BobW3155N 

15 1.27 (2 (5 (4 lb .51 .b2 1.63 
9 1.31 2 5 (5 (4 9 

14 33 (.I 3 145 (1 4 10 1.16 (2 B is (4 B I29 ~~ .71 .02 
5 0 28 t.4 3 

S%t&2 1BpbELSbN 
IbL_~*6~Q~.93--.12,-.31~~~ ~29 ~-~ : 

3 14 3Q i.4 (2 155 (1 4 9 1.20 ~~(2 _ 5 (4 (5 ~6 ;302 .73 .Ol 1.13 .17 .bl .24 s9l~a4.l 2BbOE/39Qffl 2 12 37 t.4 5 203 (1 4 9 1.07 (2 4 is (4 4 322 sl .bl 1.34 ,lB .Ql ; 

Xi!864 2EQOW395ON 
.22 ; 

3 lb 1B t-4 97 (1 2 4 .72 (2 (4 (5 219 .41 t.01 .68 .W .Ol 
S%@B&5 2eJQw4Q:,;i (2’ 

-.A-! 

h&366 2BbbE/415bN 
2 9 13 i.4 130 
1 (4 35 (-4~ 5 183 (1 (1 2 1 5. 7 .73 A.4 (2 (2 (4 (4 i i (5 is (4 5 : 185 3.52 .: .47 .39 .Ol ‘03 1.66 .39 .15 -21 *Cl .b2 . .17 14 i 

133 (1 4 8 1.30 (2 i is (4 d 522 ,7L~~.QL1,4L,3Q -_.. 01 .2L f ~,~ 
1.64 (2 10 : (5 (4. 9 212 .95 . c.01 1.23 .3Q .bi .34 
1.54 (2~~ lb~.t5~.,(4 9 286 .92 t.01 1.10 .34 .b! .?P 

s9r!bummbDrroQN 14 14 16 46 4.4 i (2 108 (1~ 7 13 1.62 (2 & (5 (4 7 316 
S912bB72 28bbE/445bN 

29 31 .a6 c.01 1.12 -44 .ol_21 _.- 

4:: 4 36 (1 6 17 2.48 (2 16 (5 134 5 
11 7 56 4b 

; 1.17 C.01 Lb7 .40 Lb!. .16 
&873 28QbW450bN 3 6 152 94 (1 1.20 (2 6 (5 9Q3 4 i.4 -~ .68 .bl 1.48 .20 .b2 .21 ; 

(1 
4, 3 lb 8 

1.u (2 6 (5 (4 6 267 61 Cl l&u .x .bL~.25 -.-i 
‘T-‘-------------‘-------------------------------------------------------------~--------------------------------------------------------------------------------------------------------- ; 
:I (I 

.,) . 



- 

w FIEa NuNofR cu Ps .7u 46 4s DA CB co Nr lh. Es II6 Tr RL En WA K 
W” PM *P” PPII PM w* WI) PM PM 1 Y> ----------------__-___I_______________ ---------------------------------------------------------------------------------------------------------------------- ; 

:74 2800w4550N 32 30 53 c.4 4 131 (1 
(1 : % 

12 2.a2 (2 a (5 (4 3a 223 1.13 01 2.04 5, 01 74 
75 3SMN/lWOE 7 21 28 t.4 66 17. 1.15 (2 ~~ (4 (5 

: 70 (1 10 21 1.77 (2 4 (5 
212 .50 .03 1.48 .17 .Ol -14 / ;, 

76 3SSON/1ROOE 13 27 45 C.4 315 .54 .Ol 1.21 .26 .Ol 
!VJ 3ZiO!t/175OE 

-11 ! 
7 18 32 t.4 7 76 (1 5 21 1.30 12 4 (5 (4 7 ~, 199 : .51 .02 1.22 .I4 .Ol .13 I 

7K55Wlll4SOt a 18 43 (4 
16 21 <:4 

6 157 11 5 19 1.21 (2 6 218 .56 : .Ol 1.56 .20 .Ol .I5 
iI9 35OOtU11oOE 7 (2 09 (1 3 9 1.13: (2 6 110 .a6 . LO1 .a3 .13 LO1 .ll 
so 3500w(105oE 13 39 31 t.4 7 92 (1 4 13 1.23 (2 (4 (5 (4 7 120 .44-A% 228 A,O3_9e- 
&l 4550w205oE 19 24 38 t.4 (2 92 (1 i 6 _ .lL 1.81 (2 5~ (5~ (4 7 i 178 ::1.30 i .Ol 1.12 .70 .Ol .I4 
82 455ONl21OOE 4 11 43 (.I (2 69 (1 .88. (2 I (4 (I : (4. 3 23.~ .4s i t.01 .45 .oa t.01 .I0 
33 45WW2150E 11 22 51 t.4 a 73 (1 1.97 (2 5 (5 ~. (4 4 147 ~- .69 _ I.01 "~.70 .04 LO1 .13 ! 
xFkmw2moE a 22 55 c.4 58 (1 6 
85 4550WZ250E 5 11 61 t.4 ii 68 (1 4 

9 1.91 (2 : 4 (5 ~(4 4 109 .73 :~ t.01 .57 .ll .Ol 
5 1.38 (2 .Y (4 . (5 : (4: : 4 290 .S7 <LJl ~.42 .08 LO1 

.OY ; 
-08 

86 4550W23OOf 9 20 02 t.4 2 119 (I 4 5 lJ7 (2 4 (5~42B_~L_.51-~..26.-(.01-~ ~..A5 _-- 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 



l ________--_ -i --_- - -----_- - --,--- -- _--_ ----iiL^ -__- -- 
LAB NC-I FIEI-IS NIJMXK Au Wr Au HG 

PPE BRA” PPB 
-__-----__--------------------------------------~-- 

S9122547 4550N/2350E 16 
S912254.S 455ONf 2400E. 16 
S9122549 4550N/2450E ..25 
59122.550 4SSON/2500E 14 
S9122551 4550N/2550E 
5912.2552 4550N/2600E 
S5’3.22553 4550N/2650E 
S9122554 455ONi270QE. 
S9122555 4550N/2750E 
S91225tG!1 2SOOV405ON 
S9122557 28OOEf4200N 
S9l.2.255R 355QN./i150E 
S?122SS? 3550N/1,200E 
59122560 3550N112SOE. 
59122561 3550N/i3OOE 
S9122.562. 35SQN/1350E 
59122563 3SSON/i400E 
S9122.564 355CltVi500E 
S912256S 3550N/1550E 
99122566 355ON1160OE 
59122567 3550NI1650E 
99122568 355ONf170OE. 
WI22569 ,3550N/iSSOE 
S9122570 35SON/i950E.. 
59122571 3550N/2000E 
S912.2.572 3550N/2050E 
S?122573 35SON/2100E 
89122,574 ~355QN/2150E. 
S9.122575 3550N/.2200E 
59122576. 3550W225OE 
59133577 3550N12300E 
S9122578 3550N/2350E 
59122579 3550N/2400E 
S91225RQ 3550Nf2450E. 
S9122581 3550N/2500E~ 
S’3122582 355ON/2XiOE 
S9122583 3550N/2600E 
59122584 355.0N/265OE 
S9l.225135 3550N/2700E 
S91225~86 355QN/27,SOE. 
S91225l37 3550N12SOOE 

11 
12 

8 
if 

? 
13 
10 
20 

6 
53 
10 

16 
15 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
so 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
SO 
50 
50 
50 
50 
50 
50 
50 

Eoo 
50 

21 
(10 
(10 
(10 
(10 
(10 
(10 ,, 
(10 
(10 
(10.'~ 

13 
(10 
(10 : 
(10 

10 
t, 10 
<lo 

46 
3.60 
112 

50 
33 
65 
33 
44 
13 
16, 

(10 
(10 ,j 
(10 
<lO 9 
(10 
<lo :, 
Cl0 

3.5 
31 
251 ;i 

20 i 
37 li 
13 
19 

-------__-.-_--c-_---________I___________----------- 

I=ZHSUFFICIEMT SAHPLE X=SHALL SAIWLL E=EXCEUIS CALIBRA.TION C=GEING CHEIKEII R=AEvEGE~ 

IF GEGUESTEE ANALYSES ME UUT SHOW JGESULTS AGE TO FGLLOU 

'ANALYTICAL WETHODS 
hU hAUA AEGIA GECOAPOSITION / SOLVENT EXTRACTION f ht,S 

WT hu THE UEIGHT OF 5AGpLI: TAKEN To AGALYSE FOR GGLG (GE~CNEA) 

\ tk FLAWELESS I%% 

,f 



TELLA-ba]U --..-. 
JOE V 91-04025. 

z ~sw0P.T WIE R OCT 1991 

23 37 1.9 8 76~ (1. 5 12 1.32 (2 .: 6 (5 .I (4 4 . 123 : .4qp ~/, .Ol ; .$R .15 .o* .I(1 
2 10 18 2.4 fl 4, 6~ .B9 53 (3 c.0, oa 

(5 L 6 '~~ MY. I~ .B ..+e .03 1.87 .15 .Ol -09 

19.42 ~.Y. 5 5T (1 : 6 ~: -13.. 1.32 I 122 i .O, 1.11 .OS t.01 .0a 
11 37 .8 2 99 

4 9 19 .I 5 140 (1 : ~3 R~ 1.00 ~. (2 1 it. . a :. (4: : 8 -. 108 :i. .55 c .0* I.25 .21 02 .ii 
13 18 .B 5 :31 (1 3 10 .92 _ (2 * 12 ; ., (5. ? (4~ ! 7 in 122 i 30 ic.02 1.29 .w .02 .21 

4 a 16 ~.6 3 121 (1 -3 ; _ 9 .YS .~, (2 2~~; 5 = (5. ; (4; -1 6 ,; B8 L .46 i..Ol 1.31 .15 .Ol .lJ 
99 : c rr‘ 

?579 3550Nf240OE 
u-d--.ia,- 

11 33 77 t.4 4 11: (1 10 12 1.67~ (2 i : 7~ <S : i4 b ~:~ 683 ~:.t .75 >~ .Ol i.92 .07 .O! .:? 
,~I~~~------------------------------------------------------------------------------------------~~-~--------~------------------------------ 



584- 5 .lO l8. ~1.2 .; 3 _ A ~; (1 .-:~5~. 6~ l.OL~.- (2 -;C;6 in _ (5: _ :X4. ~: 6 : ~79 i .69 iC.01. ..68 .02 t.01 .lO 
i85~355anf270~ 6 9 34 ~2.9 : 4 116 (1 5 10 1.07 (2 7 
5863550fm7saE (1 10 13 : .I : 2 ~.~ 117 (1 ; ~2::~ 3. .60; .; (2. .T ‘., 4 i 

(5 (4 7 119 ” 5q 01 Q7 lo 01 no 
_ (51 : (4. 1, 5~ 2. 59 .; .36 ; LO1 . ..56 .08 LO1 .OE 

S87 3-E 4 12 30 ~(A 1, (2 203 (, 5: t.w :,; (2 i i b.- _ (5 ? (4 i 5 :> 227 ~..L .5 ,, t.01 .65 .03 c.01 .lO 
__-- ~--L----_-_-_--_---_____I________________------------------------------------------------------------------------- 
IFFI-T SONLE X=~LLSMWLE E=LKEEH WIBMTIOI C=BEIIIG LWW R=REVISU 
BuEsru~EsME*oTsHpLRI,IEwLTsMEToF~" ,~~~ ~i.~i 2 :~. .~ ~. _ 

.- . ..--- 
rIc6l RET8888 
? PluwE :0.5 511m SMILE ,1&m 1” Ho, REVERSE &WA REsfb kLuL,5rLT~ M no, IlwI ffESrn(R~S). ::~ 

., 



i 
I 

! 
i I i I I i 



59122639 33#0N/1000E 
SYY.2%640 :3ROi~N/i05OE 
SO122641 3ROON/llOOE 
S9122&42. 3BOON/1Y.X?E. 
SY122643 31300N/1200E 
59%22,644 3ROON/1250E 
S91.22645 X?OON/i.SOOE 
Ei9I.22646 3ROON/1350E~ 
Ss’l.22647 3ROON/1400E 
991.22648 3800N.~1450E 
S912264Y SSOON/1!500E 
S71.22A50 3800N/iS50E. 
S5'122651 3UOON/i600E 
S9LW652 3HOON/i65OE 
59122653 3ROON/1700E 
SY12%694 3800N/17SQE 
S912265S 3ROON/1800E 
SPl.X!6:i6 XiOON/lkIF.iOE 
S9122657 380ON/1900E 
Ci91.226JR 3ROON/lPSOF 
S9122659 3SOON/%OOOE 
S9122460 3ROON/2050E 
59122661 Sf3OON/2100E 
S91.22662 :%lOON.K’150E 
S9122663 XiOON/2200E 
59122664, 3HOONKWiOE 
S9122665 3800Nf2300E 
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'1 FILE NO: 
CONINCO LTD. 

GEOPHYSICAL REPORT 

WESTERN CANADA 

ON THE ESTELLA PROPERTY 

PORT STEELE M.D., B.C. 

- ASSESSMENT REPORT - 

$ . . . . ...*.... 
Latitude : 49*46'N 

Longitude : 11S036'W 

TIME PERIOD OF FIELD WORK : JUNE 15-23, 1991 

WORX PERFORMED BY : J.J. LAJOIE 6 I.JACKISCH 

CLAIMS COVERED : EHLINGER CROWN GRANT NOS. 14293,14294,14295,4828 
14986,14987,14988,14990,14991,14992,14993,14996 

COMINCO LTD. CLAIM NOS. STEL 2,3,19,20,21,22, 
LEWIS 22 

OCTOBER 1991 JACKISCH 
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CONINCO LTD. 
MPLORRTIOR 
mar aza/i:, 

WESTERN CANADA 

GEOPHYSICAL REPORT 
ON A UTEM SURVEY 

ON THE ESTRLLR PROPERTY 
FORT STEELE II.D.,B.C. 

- ASSESSMlbl' REPORT - 

ODUCTION 

During the time period June 15 - 23, 1991, 22.75 kms of UTEM 
surveying was carried out on the ESTELLA Property by a COMINCO 
geophysical crew under the direction of geophysicists, J.J. 
Lajoie and I. Jackisch. The purpose of the UTEM survey was to 
search for Zn/Pb Sullivan-type deposits at depth. 

The 1991 work is the third season of geophysical surveying 
carried out on the Estella Property by Cominco Ltd. in an on- 
going, comprehensive exploration program. 

This report describes the operation of the UTEM system, the 
UTRH plotting format, and presents the results. 

&OCATION AND ACCESS 

The ESTELLA Property is located 28 kms east-north-east of 
Kimberley, B.C., and 17 kms north of Ft. Steele, B.C. Access is 
from a gravel road which begins just east of of Wasa and 
generally follows Lewis Creek up into the mountains. 

LIST OF CLAIMS SDRVEYED 

The following list of claims were covered by UTEM surveying: 

EHLINGER CROWN GRANTS 14293,14294 14295,14986,14987,14988,14990, 
14991,14992,14993,14995,14996,and 4828 

COMINCO LTD. CLAIM NOS. STEL 2,3,19,20,21,22, and LEWIS 22 

p c )W ED 

Utem is an acronym for Vlniversity of Toronto Electro- 
Magnetometer". Dr. Y. Lamontagne [1975] developed the system as 
part of his doctoral thesis at that university. 

The field procedure consists of first laying out a large 
transmitter loop of single strand, enamel insulated copper wire. 
Survey lines are usually oriented perpendicular to one side of 
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the loop and surveying can be performed both inside and outside 
the loop. 

The UTEM III transmitter energizes the loop with a precise 
triangular waveform at a carefully controlled base frequency 
[30.974 Hz for this survey]. Power is supplied by a 2200W motor 
generator. The UTEM III receiver system includes a sensor coil 
and backpack portable receiver yhich has a digital recording 
facility on solid state memory and backup cassette magnetic tape. 
Time synchronization between transmitter and receiver is achieved 
through quartz crystal clocks in both units, accurate to about 
one second in 50 years. 

The receiver sensor coil measures one or more components of 
the electromagnetic field and responds to its time derivative. In 
this survey, only the vertical component was measured. Since the 
transmitter current waveform is triangular, the coil will sense a 
perfect square wave in the absence of conductors. In the presence 
of electrical conductors, which may be geologic or cultural in 
origin, deviations from the perfect square wave are observed. The 
receiver stacks any pre-set number of cycles to increase the 
signal to noise ratio. 

The UTEM receiver samples each half cycle of the waveform in 
ten channels or time windows. The delay time of each channel is 
equal to the width of the time window over which the signal is 
averaged. For a standard 30 Hz transmitted signal the delay times 
range from 16 microseconds for channel 10, to 8.33 milliseconds 
for channel 1. Therefore, the higher numbered channels [7-lo] 
correspond to short time or high frequency while the lower 
numbered channels [l-4] correspond to late time or low frequency. 
Poor and/or small conductors will respond on channels 10, 9, 8, 
and 7. Better and/or larger conductors will give responses on 
progressively lower number channels as well. For example, large, 
massive, highly conducting sulphide or graphite bodies should 
produce a response on all ten channels. 

At the end of the survey day, the data in the receiver is 
transferred to a personal computer and processed. It is then 
plotted on a digital plotter using Cominco Ltd. proprietary 
software. In this report, the data is presented on Data Sections 
as profiles, with one profile for each of the ten channels. 

1. Continuously Normalized Plots 

This is the standard normalization scheme for general 
presentation. 

a] For Channel 1: 

Z Ch.1 anomaly = Ch.1 - P X 100% 
P 
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where P is the primary field from the loop at the station 
and Ch.1 is the observed amplitude for channel 1. 

b] The remaining channels [n=2 to lo] are channel 1 reduced 
and channel 1 normalized: 

% Ch.n anomaly = Ch.n - Ch.t X 100% 
Ch.? 

where Ch.n is the observed amplitude of Channel n 
[n=2 to lo] 

2. Point Normalized Plots 

These plots display an arrow at the top of the section 
indicating the station to which all data on the line are 
normalized. The purpose of point normalized plots is to 
display only the relative amplitude variation of the 
SECONDARY field along the survey line, that is only that 
portion of the magnetic field resulting from electric 
currents induced in the ground. 

a] For Channel 1: 

% Ch.1 anomaly = Ch.1 - Pnn X 100% 
Ppn 

where Ppn is the primary field from the loop at the point 
norm station and Ch.1 is the observed amplitude for 
Channel 1. 

b] The remaining channels [n=2 to lo] are channel 1 reduced 
and channel 1 normalized: 

% Ch.1 anomaly = Ch.n - Ch.loD X 100% 
Ch.lpn 

where Ch.n is the observed amplitude of Channel n and 
Ch.lpn is the observed channel 1 amplitude at the point 
norm station. 

Point normalized plots are usually produced on data sections 
showing anomaly responses in order to help interpretation by 
providing a different perspective to the data. The point norm 
station is usually chosen at a constant distance from the loop 
front for the whole grid, or, if there is an anomaly, at a 
station near the center of the anomalous response. 

The above normalizing procedures result in the errors from 
the miscalculations of the primary field, due to chainage errors, 
being displayed in Channel 1 only. 
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The channel 10 window has such a small delay time that in 
most geological environments, it becomes completely saturated at 
a very short distance from the transmitter loop. In most cases, 
it provides no valuable information and overwrites other useful 
channels. Therefore, channel 10 is not presented in this report. 

0 

0 

JNTERPRE’JSUZQH I 

The claim boundaries, loops, lines, and conductor locations 
along with their accompanying labels are shown on Plate 392-91-4. 
The Data Sections [l-14, lp-14~1 show that both UTRW Loops 4 and 
5 detected Conductors A and B. These conductors respond up to and 
including Channel 1 or 2, and are considered deep [depth to top 
estimated at greater than 150 meters]. 

Conductor C and the other crossovers on Lines 4300N and 
4550N are much shallower, with depth to top estimated at less 
than 50 meters. 

CONCLUSIONS 

22.75 kms of UTRW surveying carried out from June 15-23, 
1991, was successful in detecting several conductors. The 
conductors on Lines 4300N and 455013 are shallow, wheras the 
conductors south of 4300N are at greater depth [> 150 meters]. 

Report by : 
IHgoQackisch 
Geophysicist 
Cominco Ltd. 

Auuroved 
f& Release : ku.9. w 

W: J. Wolfe 
Manager, Exploration 

Western Canada 
Cominco Ltd. 

Distribution: 

Wining Recorder 
Kootenay Exploration Office 
Western District Files t11 
Geophysics Files Cl1 
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Lamontagne, Y., 1975 Applications of Wideband, Time Domain EM 
Measurements in Mineral Exploration: 
Doctoral Thesis, University of Toronto 
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APPENDIX I 

IN THE MATTER OF THE B.C. MINERAL ACT 

AND THE MATTER OF A GEOPHYSICAL PROGRAMME 

CARRIED OUT ON THE ESTELLA PROPERTY 

LGCATED 28 KMS EASTNORTH EAST OF KIMBBRLEY, B.C. 

IN THE FORT STEELE MINING DIVISION OF THE 

PROVINCE OF BRITISH COLUMBIA, 

MORE PARTICULARLY 

N.T.S. 826113 

STATEMENT 

I, Ingo Jackisch, of 424 Somerset Street, in the City of North 
Vancouver, in the Province of British Columbia, make oath and 
say: 

1. THAT I am employed as a geophysicist by Cominco Ltd. and, as 
such have a personal knowledge of the facts to which I 
hereinafter depose; 

2. THAT annexed hereto and marked as I'Exhibit A" to this 
statement is a true copy of expenditures incurred on a 
geophysical survey on the ESTELLA Property; 

3. THAT the said expenditures were incurred from June 15-23, 
1991, for the purpose of mineral exploration on the above- 
noted property. 

CtngQ/Jackisch 
Geophysicist, Cominco Ltd. 

Dated this 1_ day of o&+-&W , 1991 
at Vancouver, B.C. 



1. 

2. 

3. 

4. 

5. 

APPBRDIX II - EXHIBIT "A" 

STATBMRRT 08 RXPERDITURR8 

XSTRLLA PROPERTY - JURR 15-23, 1991 

STAFF COSTS 
al J.J. Lajoie, Geophysicist 

11 days at $515/day 5665.00 
b] I.Jackisch, Geophysi+st 

8 days at $365/day 2920.00 
Cl V.R. Petryshen, Geophysicist in training 

9 days at $109/day 981.00 
dl D.R. Nitsche, Assistant 

9 days at $115/day 1035.00 
el D. Stenstrom 

7 days at $85.57/day 598.99 
f] J.V. Bjelica, Assistant 

2 days at $108/day 216.00 

$11,415.99 

OPERATING DAY CHARGES [covers cost of data compilation, 
drafting, and report writing] 

10 days at $430/day $4300.00 

EQUIPMENT RENTAL 
UTEM SYSTEM $2800.00 
RENTAL TRUCK #l 585.00 
RENTAL TRUCK X2 741.34 

$4126.34 

EXPENSE ACCOUNTS 
J.J. Lajoie $452.69 
I. Jackisch 404.48 
V.R. Petryshen 352.34 
D. Nitsche 347.20 
D. Stenstrom 417.34 

$1974.05 

MISCELLANEOUS 
Freight $334.95 
Use of Copper Wire 135.00 
Accommodation 1647.80 
Linecutting 19.6km 10682.00 

$12,799.75 

INVOICE TOTAL $34,616.13 
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LEO&ND 
DTNN DATA SECTIONS 

ORDINATE: Amplitude scale is given in % 

ABSCISSA: Station or Picket Numbers in Hundreds of Meters 
I 

OL CRARNEL MEAN DELAY TIME 130 H!&l 

.... 1 ...... 12.8 ms 

.... 2.. .... 6.4 

.... 3 ...... 3.2 

.... 4 ...... 1.6 

.... 5 ...... 0.8 

.... 6 ...... 0.4 

.... 7 ...... 0.2 

.... 8 ...... 0.1 

.... 9.. .... 0.05 

.... 10 ...... 0.025 

DESCRIPTION OF INTERPRETATION SYMBOLS 
{S shallow O-50m 

/ 

Superscript indicates depth to top {M moderate 50-150m 
{D deep >150m 

-Superscript indicating latest anomalous channel 
s2 

X -Axis of crossover conductor 
Al 

-Conductor Name [for major features only] 

q, Resistivity Contact [arrow points in direction of low 
resistivity zone] 

R Reverse crossover conductor 



ESTELLA 91 COMINCO 
Op: JJL & IJ Freq(Hz): 30.974 

\ 

22WE I 

LOOP - 

D.S. 1 
Loop: 4 Line: 2800N 

Hz 

Chl reduced. Chl normalized. TotakP- 1741M./L- 1767M. Line Azim.: 70 . Rx Lab& 26 
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D.S. Ip 

OOP - 

1600E - 

. -x 0 

1600E . 

ESTELLA 91 COMINCO Hz 
Op: JJL & IJ Freq(Hz): 30.974 Loop: 4 Line: 2800N 
Chl reduced. Chl ncmalized. Totals:P- 1741 M./L- 1767M. Line A&n.: 70 . Rx Label: 26 Point Nmnolized. 
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ESTELLA 91 COMINCO 

Freq(Hz): 30.974 Op: JJL & IJ Loop: 4 Line: 3050N 
Chl reduced. Chl ncfmolized. TotokP- 17WM./L- 1781M. Line Azim.: 70 Rx Label: SO 

1200E . 

\ 

I’ / 
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LOOP - 
I 

6\0 
3 

0 

Hz D.S. 2 



ESTELLA 91 
Op: JJL % IJ 

COMINCO 
Freq(Hz): 30.974 

Hz 

Chl reduced. Chl nwmolizsd. 
Loop: 4 Line: 3050N 

TotakP- 1750M. /L- 1781 I.4 Line Mm.: 70 Rx Label: 30 Point Normalized. 

12OOE . 
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ESTELLA 91 
Op: &JL k IJ 

I 

I / 

I 

I-- 
3 

COMINCO 
Freq(Hz): 30.974 

H 
2 

0 

Hz 
D.S. 3 

Loop: 4 Line: 3300N 
chl reduced. chl ncfmoE,?ad. TotalrP- 1752M./L- 1855M. Line Azim.: 70 Rx Lab*: 33 



ESTELLA 91 COMINCO 
Op: JJL & IJ Freq(Hz): 30.974 

24OOE 

16OQE 

14CQE 

1200E 

> 

LOOP - 

3 

D.S. 3p 
Loop: 4 Line: 3300N 

Chl redwed. Chl normalized. Totals:P- 1752M. /L- 1855M. Line Mm.: 70 . Rx Label: 33 Point Nwmolized. 



ESTELLA 91 
Op: JJL & IJ 

COMINCO 
Freq(Hz): 30.974 

- 
R 
3 

0 

HZ 
D.S. 4 

Loop: 4 Line: 3550N 
Chl reduced. Chl molized. Totals:P- 1751 M./L- 1751 M. Line Azim.: 70 Rx Label: 35 



ESTELLA 91 
Op: JJL & IJ 

COMINCO 
Freq(Hz): 30.974 

- M z cl 

HZ 
D.S. 4~ 

Loop: 4 Line: 3550N 
Chl reduced. Chl nwmaliied. Totals:P- 1751M./L- 1751M. Lins Mm.: 70 . Rx Label: 35 Point Normalized. 



R 8 
LkiGi 
Op: JJL & IJ 

,,,j n 
0 

COMINCO - 
Freq(Hz): 30.974 

Hz 
Loop: 4 Line: 3800N 

Chl reduced. Chl nwmaliurd. Tot&P- 1804M./L- 1804M. Line Azim.: 70 . Rx Label: 38 

D.S. 5 



P I 
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COMINCO - 
Freq(Hz): 30.974 

1600E . 

14ooE 

“X 
12WE -* 

Loop: 4 Line: 3800N 
Chl reduced. Chl rwmalized. Tot&P- 1604M./L- 1804M. tins Azim.: 70 . Rx Lobal: 38 Point Nwmolized. 

D.S. 5p 



ESTELLA 91 
Op: JJL & IJ 

COMINCO 
Freq(Hz): 30.974 

HZ 
D.S. 6 

Chl reduced. Chl ncmwlized. 
Loop: 4 Line: 4050N 

TotakP- 1795M. /L- 1795M. Line Arim.: 70 . Rx Label: 40 

3 

1400E 



ESTELLA 91 COMINCO 
Op: JJL & N Freq(Hz): 30.974 

I 
K 
3 

0 

Hz 
D.S. 6p 

Loop: 4 Line: 4050N 
Chl reduced. Chl normalized. Totols:P- 179% /L- 1795M. Line Azim.: 70 Rx Label: 40 Point Nwmdizsd. 
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ESTELIA 91 COMINCO HZ 
Y. s. 

op: JJL & IJ Freq(Hz): 30.974 Loop: 4 Line: 
Chl mduad. Chl nasalized. TotakP- 1676M. /L- 167% Line Aim.: 70 . Rx Lab& 43 

7 

4300N 
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ESTELLA 91 COMINCO 
Op: JJL & IJ Freq(Hz): 30.974 

0 

HZ 
D.S. 7p 

Loop: 4 Line: 4300N 
Chl reduced. Chl nmalbad. Tot&P- 1675U. /L- 1675M. Line Mm.: 70 Rx Label: 43 Pdnt Normalized. 
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ESTELLA 91 COMINCO 
Op: JJL & !J Freq(Hz): 30.974 

I 3-l- 
3 

lE@JE . 

I 

16ooE . 

14OOE . 

12OOE . 

R-n- 

D.S. 8 
HZ 

Loop: 4 Line: 4550N 
chl reduced. all Mrmanzed. TotakP- 1654X4./L- 1 MOM Linr Mm.: 70 . Rx La!& 45 
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ESTELLA 91 COMINCO 
Op: JJL k IJ Freq(Hz): 30.974 

- 
3 

26COE 

22COE - 

2000E . 

12OOE . 

w-n- 

D.S. 8~ 
Loop: 4 Line: 4550N 

Chl reduced. Chl %mwlked. Tot&P- 1 WJM./L- 165OM. Line AM.: 70 . Rx LoEel: 48 Point Normalized. 
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ESTELLA 91 COMINCO Hz 

, 
Op: JJL & IJ Freq(Hz): 30.974 Loop: 5 
Chl reduced. Chl normalized. TotoW- 1049M. /L- 1124M. Line A.M.: 250 Rx Lab& 28 

8 
. 

Loop - 

l@OOE . 

1400E 

12OOE 

I; 

E 

Line: 2800N 

D.S. 9 

a 
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ESTELLA 91 COMINCO HZ 
Op: JJL 6 IJ Freq(Hz): 30.974 Loop: 5 Line: 28OON 
Chl reduced. Chl malired. Tot&P- 1049M./L- 1124M. Line kin: 250 . Rx Lab4 28 Point Nasalized 

D.S. 9p 



f 

19CQE. 

ESTELLA 91 COMINCO Hz 
Op: JJL & IJ Freq(Hz): 30.974 Loop: 5 Line: 3050N 
Chl redwed. ,Chl nwmalized. Totals:P-901M./L-WlM. Line Azim.: 250 Rx Label: 30 

D.S. IO , 

0 



I 7 

/ 

.: 
d 

01 
.d 

1QWE 

14ooE 

12WE 

I 
0 w 

8 
0 n 

! , , , , , 

Fi 
0 

ESTELLA 91 COMINCO HZ 

/ 

X 

X 

Op: JJL & IJ Freq(Hz): 30.974 Loop: 5 Line: 3050N 
Chl mduced. Chl nmnalked. Tot&P-QOlM./L-QClM. Llna Mm.: 250 . Rx Lab& 30 Point Nwmafized. 

D.S. lop 



0 

ESTELlA 91 COMINCO 
Op: JJL & IJ Freq(Hz): 30.974 

i 

, . . .A - -  

- CT--- 
3 

, 

Hz 
Loop: 5 Line: 3300N 

Chl redwad. Chl nmnolized. Tot&P- IO&M/L- 1OEW. Line kin: 250 . Rx Lab& 33 

D.S. II 



i 
I -- 

1woE . 

-3 
16WE. 

1ZWE . 

- 

ESTELU 91 COMINCO Hz 
Op: JJL & IJ Freq(Hz): 30.974 Loop: 5 Line: 3300N 
Chl mdwod. Chl nwmolized. TotalcP- 1063M./L- 1088M. Line Azim.: 250 Rx Label: 33 Point Normalized. 

D.S. I I p 

l 



K a 
ESTELIA 91 
Op: JJL & IJ Freq(Hz): 30.974 

COMINCO . 

3 

HZ 
Loop: 5 Line: 3550N 

Chl reduced. Chl normalized. TotakP- 999M./L- 999M. Line Azim.: 250 Rx Label: 35 

D.S. 12 
, 



ESTELLA 91 
Op: JJL & IJ Freq(Hz): 30.974 

COMINCO 

l.ALL.7 
Loop - 

18WE . 

--X 

16ooE - 

HZ 
Loop: 5 Line: 3550N 

Chl reduced. Chl nwmalized. Totals:P- 999M. /L- 999M. Line ALim.: 250 Rx Label: 35 Point Normalized. 

D.S. 12~ 



B - -- +J- 

Hz ESTELLA 91 
Op: JJL k IJ 

COMINCO 
Freq(Hz): 30.974 Loop: 5 Line: 3800N 

Chl reduced. Chl nwmdiled. Tot&P- l(MlM./L- 1081% Line A&n.: 250 . Rx Label: 38 

D.S. 13 



ESTELLA 91 COMINCO 
Op: JJL & IJ Freq(Hz): 30.974 

i 
-- 

WOE . 

“X 
.I 12OOE -O 

Hz 
Loop: 5 Line: SOON 

Chl redwed. Chl namo!ked. TotakP- 106lM./L- 10SlM. Line Azim.: 250 . Rx Lkwl: 38 Point Normalized. 

D.S. 1311 



, 

0 

ESTELL4 91 COMINCO 
Op: JJL & IJ Freq(Hz): 30.974 

- I 

8 
0 

Hz 
Loop: 5 Line: 4050N 

Chl redwed. Chl namwfized. TotakP- lOOlM./L- 1OOlM. Line Mm.: 250 . Rx Label: 40 

D.S. 14 



1ZOOE 

ES-ELLA 91 COMINCO Hz 
Op: JJL & IJ Freq(Hz): 30.974 Loop: 5 Line: 4050N 
Chl redwed. Chl normalized. Totals:P- lOOlM./L- 1WlM. LiluI Azim.: 250 . Rx L&l: 40 Point Nwmdized. 

D.S. 14~ 














