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This report discusses the results of the preliminary 

exploration completed on a group of six claims collectively 

known as the Opal Lake property. These claims, located on 

the mapsheet 104J/13, straddle a section of the old Telegraph 

Trail near Tededeech Lake, in northwestern British Coloumbia. 

The property covers a portion of a regional structure known 

as the Nahlin Fault. Along this fault, nickel mineralization 

(millerite) and low gold concentrations (up to 523  ppb Au) 

are associated with a significant zone of listwanitic and 

ankerite alteration . The mineralization is structurally 

controlled, and is hosted by a series of subparallel 

chalcedonic quartz veins cutting ankerite, and weakly 

carbonitized Nahlin Formation serpentinite (Pre-Permian age). 

. .. 

The 1989 exploration program included the establishment of a 

permanent 16.5 km grid centered over alteration exposed in 

trenches on the east shore of Opal Lake. Comprehensive 

geological, geophysical, and geochemical surveys were carried 

out over the grid. The surveys successfully delineated the 

Nahlin Fault and associated structures,and the listwanite - 
ankerite alteration zone,over a 1200 metre trend. 



Results to date are encouraging, however further 
, 

reconnaissance exploration of the area is recommended. 

Targets which were developed during the 1989 e q l o r a t i a n  

program should be prospected and exposed by trenching and 

ground slicing methods, before drilling exploration commences 

on this remote property. 

, 

. .. 
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1.1 Location and Access 

Access to the property is by helicopter from Dease Lake, 

B.C., 105 lan to the west-northwest. Tedideech Lake lies 7 

km east of Opal Lake, and may be accessed by float plane. A 

pack trail connects Tededeech and Opal Lake. A small landing 

strip is located on the northern bank of the Nahlin River, 20 

km west-northwest of Opal Lake, and can accomodate fixed-wing 

aircraft up to Cessna 185 in size. The Telegraph Trail, a 

horse trail connecting Telegraph Creek and Atlin, passes near 

the prope r ty  at Tededeech Lake. 

1.2 Phvsiocyraphv 

The Opal Lake area is part of a large plateau situated at an 

elevation of 950 meters to 1050 meters above sea level. Lo- 

cal relief on-the property is less than 150 meters. 

Forest cover is moderate with large open marsh and muskeg ar- 

eas. Major drainages include the Koshin River which flows 

north i n t o  the Nahlin River. 
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1.3 :Property 

i 

i :  

The Opal Lake property consists of 8 modified grid mineral 

claims in two contiguous groups (see fig. 1.2). 

Claim Name 

T e d  10 

Hank 57 

Nik 71 

Nik 72 

Nik 73 

Nik 74 

Nik 75 

Record No. 

3202 

3310 

3187 

3188 

3189 

3190 

3191 

Table 1.3 

Claim Status 

Record Date 

April 26,1988 

July 6,1988 

April 11,1988 

April 11,1988 

April 11,1988 

April 11,1988 

April 11,1988 

Expiry Date Units 

April 26,1991 20 

July 6,1991 20 

April 11,1991 20 

April 11,1991 20 

April 11,1991 20 

April 11,1991 20 

April 11,1991 20 

Nik 76 . .. 3201 April 11,1988 April 11,1991 20 

The claims are located in the Atlin Kining Division and cover 

a total area of 4 0  km . 2 

1.4 History 

In 1956, the Opal Lake area was mapped at a regional scale by 

the Geological Survey of Canada as part of their 'Operation 
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. . .  

Stikine' program (Monger,Gabrielse,Souther,Roots, 1956) . 
Several small asbestos showings were discovered in the area, 

but none were reported economically significant. Large areas 

of the Opal Lake mapsheet (1045/13) were not mapped during 

the Operation Stikine program, and remain relatively 

unexplored. 

During 1957, reconnaissance exploration for asbestos along 

the Nahlin ultramafic body led to the discovery of nickel 

mineralization (millerite) near Opal Lake. Canadian Explorers 

Limited investigated the mineralization with 1,000 feet of 

trenching, and 1,290 feet of diamond drilling i? an area 

covered the Nik claims. Results of the exploration were 

not recorded as assessment. During the same year, 

Consolidated Northland Mines Ltd. explored the Tededeech Lake 

area on claims which adjoined the Canadian Explorers Limited 

property for'similar nickel mineralization (Hodgson 1957). 

The Hank 57 and Ted 10 claims are located in this area. 

Dimethyloxene field tests f o r  nickel and geological mapping 

were carried out by Consolidated Northland, but no 

significant nickel mineralization was discovered. 

During 1988, Ed Asp carried out a trenching program on the 

north and east shores of Opal Lake, and near a small pond 

southwest of Tededeech Lake. This trenching exposed fresh 
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0 surfaces of a fuchsitic carbonate, which was identified as 
I 

listwanitic alteration during the 1989 exploration program 

carried out f o r  Equity Silver Mines Ltd (Bloodgood, pers. 

corn. ) . 

1.5 1989 Exploration Program 

Introduction 

Geological,geophysical, and geochemical surveys were carried 

out on the Opal Lake property. The exploration program was 

conducted: (1) to test nickel mineralization (millerite) 

near Opal Lake for its precious metal potential, (2) to map 

and sample sections of the Nahlin Fault , a regional 

structure crossing the property, and ( 3 )  to map and sample 

alteration flanking the Nahlin Fault. Details of work on the 

property are summarized in subsections 1.5.1 through 1.5.4. 

Work on t h e  property was carried out from August 3 to August 

12, 1989. 

1.5.1 Grid Establishment 

A total of 16.5 line kilometres of permanent grid was estab- . 
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i 

lished on-the NIX 71 and NIX 74  claims, and centered on the 

west shore of Opal Lake. The 800 meter baseline was oriented 

N45W and all lines were cut, blazed, and fl-agged. Metal tag 

pickets were placed at 2 5  meter intervals along gridlines 

spaced 100 meters apart. 

1.5 . 2 Geological- Surveys 

Mapping and prospecting were carried out in the grid area by 

J. Wetherill and B. Dynes at a scale of 1:2,500. Outcrop ex- 

posure in the area is roughly 5%. Detailed mapping and 

sampling of showings and trenches were completed at scales of 

1:1,250, 1:500, 1:250, and 1:lOO. All trenches and outcrops 

located in the Opal Lake area were tied in to the geochemical 

and geophysical grid. 

1.5.3 Geochemical Surveys 

. .  .. . 

1.5.3a Soil SamDlinq 

A total of 532 soil samples were colleced from the grid at 

spacings of 25 meters. Where possible, the samples were 

taken from the B-Horizon. Notes were taken by the soil sam- 

plers concerning the color, texture and composition of each 

sample. 
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1.5.3b Rock 8amPlinq , 

A total of 100 rock samples were collected from the property. 

Sample techniques included, chip samples across recorded 
I 

widths, selected samples, and grab samples. Samples were 

taken from mineralized exposures, and from hydrothermal 

alteration zones. 

1 . 5 . 4  GeoDhYsical Survey 

A combined VLF - EM and magnetometer survey was conducted 

over the grid with readings taken every 12.5 meters. A base 

station magnetometer recorded spurious and diurnal changes in 

the earth's magnetic field. These readings were later used 

to correct data from the field magnetometer. See Appendix I 

for instrument specifications. 
. .. 

2 . 0  GEOLOGY 

2.1 Reuional Geolocw 

The Opal Lake area lies on the southeastern edge of the Atlin 

Terrane. This fault-bounded terrane is one of several coher- 

ent geological assemblages which make up the Intermontane 

i Belt of the Canadian Cordillera (Monger, et al, 1986). 
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i 

The Atlin Terrane is characterized by Upper Paleozoic rocks 

of the Cache Creek Group. The strata consists of Kedahda 

cherts and Horsefeed limestones deposited in a shallow marine 

environment on a platform of Nakina basalts (Monger, 1975). 

The Nakina fault, which forms the southern boundary of the 

Atlin Terrane (see fig 2.1) can be traced for more than 300 

km. Tectonically emplaced along this major structure is a 

large ultramafic massif known as the Nahlin ultramafic body. 

The Opal Lake area straddles  a f lexture  i n  the  Nahlin f a u l t  

at the southeasten end of this Alpine-type ultramafic body. 

Several intrusives invade the Nahlin fault structure includ- 

ing a small hornblende dionite stock 10 lcm west- northwest of 

Opal Lake (Gabrielse, et al, 1962). 

’. 

To the south of the Atlin Terrane a wide folded thrust sheet 

of Jurassic, Laberge Group, Inklin Formation greywackes 

parallels the Nahlin Fault. Local blueschist alteration 

facies within the Atlin Terrane, suggest the Nahlin Fault is 

part of a subduction zone (Monger, 1975). 
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2 .'2 Propertv Geolocrr 

2.2.1 Introduction 

The geology of the Opal Lake area has been described by 

Monger (1975). Rocks exposed on the property correlate with 

Upper Palezoic Cache Creek Group strata. Formations from the 

Cache Creek Group have been juxtaposed by the Nahlin Fault 

and associated structures, which cross the property. 

T a b l e  2.2 

T a b l e  of Formations 

i 

i 

Upper Paleozoic and Lower Triassic 

Cache Creek Group 

cPh - Horsefeed Formation : limestone, dolomitic limestone. 
cPk - Kedahda Formation : chert 
cN - Nakina Formation : altered basalt flows and 

pyroclastics. 

Age Unknown, Probably related to Nakina Formation 

cPub - Ultramafic Rocks : serpentinite. 

2.2.2 Lithalocries 
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2 . 2 . 2  Litholoaies 

The following formations were encountered on the property: 

cPh - EorsefeeU Formation 

Description: Limestone to dolomitic limestone is fine to me- 

dium grained, white to light grey on weathered surface and 

faint pink to dark grey on fresh surfaces. The limestones are 

locally recrystallized and veined with calcite. Near the 

Koshin River, silicification was noted in limestone float cut 

by minor quartz stockwork. 

Mode of Occurrence: Outcrops of limestone form large knolls 

and bluffs to the north and north west of Opal Lake. 

Exposures of limestone near the junction of the Tededeech 

trail with the Koshin River are moderately to intensely si- 

licified. In the grid area (Fig 2.2) the limestone is in 

fault contact with altered serpentinized ultramafics. To the 

east, the limestone is in contact with black argillites. Mon- 

ger (1975) dates the limestone as Mississippian to Permian 

and indicates they were deposited in a shallow marine 

environment. 
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cPk - ReUahda Formation 

Description: Chert and cherty argillite. 

Mode of Occurrence: Monger describes the units occurrence 1 

kilometer north west of Opal Lake as boulders of chert. The 

area was not traversed by the writer. 

cN - Nakina Formation 

Description: Black to dark green andesitic, fine grained, 

meta basalt are locally cut by veinlets of epidote and dolo- 

mite. Weathered surfaces are dark green with occasional pale 

brown, randomly orientated, silicic lenses. Weak 

chloritization and carbonitization were observed in all 

exposures. 

Mode of Occurrence: Basalts are exposed to the east of the 

grid and along the Tededeech trail from Opal Lake to 

Tededeech Lake. The Nakina formation is thought to be ge- 

netically related to the Nahlin Ultramafic Body. 

cPub - Nahlin Ultramafic Body 

Description: The ultramafics outcrop as black to dark green, 

waxy textured and foliated serpentinite. A light to dark 
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I brown colored seeentinite occurs locally in the selvage of 

quartz veins. Large areas of the serpentinite have been 

hydrothermally altered to two main facies: 

i) Listwanite - brilliant light green and white 

layered rock. Medium grained with alternating 

(to 0.3cm) layers of quartz-carbonate and 

fuchsite-carbonate. Seams and disseminations of 

medium to fine grained magnetite locally make up 

to 2% of the rock. The rock is banded and rusty 

or buff on weathered surfaces. 

ii) Ankerite - buff to rust brown; medium to fine 

grained with occassional faint foliation fabric. 

Mode of occurrence: The Nahlin Ultramafic body is spatially 

associated with the Nahlin Fault (see fig. 2.1). Composed 

mainly of peridotite the body is believed to be an Alpine 

type ultramafic occurrence (Monger, 1975). The peridotite is 

completely serpentinized in the area of Opal Lake. The 

serpentinite has been strongly carbonitized along the Nahlin 

Fault, to both ankeritic and listwanitic alteration facies. 
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2.2.3 Btructure 

- 12 - 

Structure on the property is predominated by the northwest 

trending Nahlin fault which traverses the property. A 

carbonate alteration zone marks the trace of the structure 

from south of Tededeech Lake to 7 km north west of Opal Lake. 

The geophysical survey delineates several splay and parallel 

structures underlying the grid ( see Appendix I ) .  Within 

the Nickel City area, fracture zones host quartz-carbonate 

veins and breccias mineralized with nickel and iron 

sulphides. These fracture zones are oriented at high angles 

to the northwest trend of the Nahlin Fault 

2.3 Property Mineralization and Alteration 

\ 

A listwanitic-ankeritic alteration zone is sporadically 

exposed along the Nahlin Fault structure, and can be traced 

for at least 15 kilometers. Outcrops of fuchsitic listwanite 

are exposed to the northeast of Opal Lake, and on the north 

shore of a small pond near Tededeech Lake (Tededeech Pond). 

To the west of Opal Lake, millerite, pyrite, and minor 

arsenopyrite ( ? ) ,  reheal multi-episodic quartz-ankerite 

breccias in a structurally disrupted zone of the Nahlin 

Fault. Left lateral movement on the Nahlin Fault may have 
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provided "en echelon" fault control for the late hydrothermal 

activity in this zone. Three areas of the property, the 

Nickel City zone, the Camp zone, and the Pond zone are 

discussed below. 

Nickel City Zone: The Nickel City zone is located to the west 

of Opal Lake, where extensive trenching was carried out in 

1957 to test the nickel potential of the property. Roughly 

twenty trenches or blast pits were located in the Nickel City 

area, but most of these trenches were t o o  small or eroded to 

warrant detailed mapping or sampling. Nine trenches exposing 

- 0  bedrock were chip sampled, and four of these trenches were 

mapped and rock chip sampled along trench axes at measured 

intervals. (fig. 2.3.1) 

The Nickel City zone returned the highest gold values of the 

property. Values of up to 523 ppb Au, were returned from 

small opaline and black quartz veins hosted by serpentinite 

(fig. 2.3.1). Trace element concentrations of >2% Ni, 543 ppm 

As and 372 ppm Sr were detected in quartz and chalcedony 

breccias exposed in trenches and outcrops immediately south 

of the 1957 camp site. The breccias are characterized by 

matrix supported, fine-grained, highly altered clasts, which 

are themselves brecciated. This fabric indicates several 
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episodes of hydrothermal activity altered these breccias. A 

definite protolith for the altered fragments is difficult to 

determine in hand sample, but south of the Nickel City area, 

serpentinite selvage in opaline quartz breccias is variably 

altered. Millerite and pyrite are confined to the vuggy, 

black, chalcedonic quartz matrix, suggesting late 

hydrothermal emplacement under epithermal conditions. 

The breccias and veins generally strike 40 to 50 degrees, dip 

steeply to the west, and are hosted by both ankerite and 

relatively unaltered serpentinite. Limited exposure impeded 

detailed structural analysis, but geophysical data collected 

from this area indicates an offset in the Nahlin Fault trace. ( 0  

Camp Zone: The Camp Zone is located to the west of Opal Lake, 

where several exposures of bright green and buff fuchsitic 

listwanite were trenched by Mr. Asp in 1988. The listwanites 

are generally moderately foliated and host anastarnosing 

magnetite seams which roughly parallel foliation. Quartz and 

dolomite veinlets and stockwork crosscut the listwanite 

foliation. Elevated gold, arsenic and other trace element 

concentrations tend to be associated with these veins. (fig. 

2.3.2) 
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Pond Zone: To the southwest of Tededeech Lake, an outcrop on 

i 

the north shore of a small pond (Tededeech Pond) exposes 

weakly foliated fuchsitic listwanite (fig. 2.3.3). No 

mineralization was observed in the listwanite, or in late 

stage quartz veinlets crosscutting foliation. Rock chip 

sample #S.of.N.M., collected from the quartz veinlets, 

returned 30 ppb Au. 

3.0 GEOCHEMICAL SURVEYS 

3.1 Introduction 

A total of 532 soil samples and 100 rock samples were col- 

lected from the property. All samples were analyzed for gold 

and 29 elements using standard fire assay and spectrographic 

analysis techniques. Soil geochemical analyses for Au, As, 

Ba, Co, Cu, Cr, Ni, and Sb are plotted on figures 3.1 to 3.5. 

Rock sample locations and analyses for Au (+/- Ag, As, Ba, 

Sb, Cr, Ni, and Sr) are plotted on figures 2.2.1to 2.3.3. 

3.2 Soil Geochemistry 

The A-horizon of the soil in the area is well developed due 

to the low topographic relief and poor drainage. The 

0 
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B-horizon is moderately developed on drained slopes, but 

poorly developed and difficult or impossible to collect from 

low lying areas. All soil samples were inspected in the 

field, and resampled, if organic content exceeded 20% of the 

sample. 

3.2.1 Technique 

At all sample stations, the nature of the sample (soil, sand, 

clay, rock or humus), and the color of the sample (white, 

light brown, dark brown, orange - brown, orange, or black) 

were recorded for future reference. 

t .  0 All samples were submitted to Bondar-Clegg Laboratories for 

analysis. Details of laboratory techniques are located in 

Appendix V. 

3.2.2 statistics 

Standard cumulative population distrubution statistical 

analyses were carried out on all soil samples collected, uti- 

lizing C. Stanley's PROBPLOT program (1988). Actual 

cumulative frequency distributions for each element were com- 

pared with theoretical distribution models to facilitate 

multi-mode1 distribution decomposition. For all elements 
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values which exceeded detection limits were reset to the 

detection limit value. For element values below detection 

,. 
limits, the values were reset to one half of the lower 

detection limit. Anomalous levels were chosen for each el- 

ement based on the mode of distribution. 

Elements with a single population lognormal distribution had 

anomalous and highly anomalous levels chosen at 1.5 and 2 

standard deviations from the population mean, and the mean 

was established as the threshold level for the distribution 

Elements which exhibited multi - modal lognormal distribution 
were examined graphically, and divided into background and 

(- 0 anomalous populations. Anomalous levels were chosen at in- 

flection points of the background and anomalous populations. 

Highly anomalous levels were chosen at the mean of the upper 
! 

population. Elements with fewer than 25% of values above 

detection limits had anomalies chosen at user defined levels. 

The statistical results for each element are summarized in 

Appendix IV. 

I 
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3.2.3 Results - 

The following observations were made on the soil geochemistry 

data. (fig. 3.1 to 3.5) 

Zone A: Anomalous concentrations of gold (up to 133 ppb 

Au), arsenic (18 ppm A s ) ,  barium (up to 344 ppm Ba), cobalt ( 

up to 92 ppm), chromium (661 ppm Cr), nickel (up to 951 ppm), 

and antimony (13 ppm Sb) are located within Zone A. Two coin- 

cident Au, Ni, and Co anomalies are found in this zone, one 

at L3+00S,3+25E, and the other at L3+00S,4+50E0 

Zone A is centered over the eastern disruption of the C2 con- 

ductor, which traces the Nahlin Fault. A cluster of anomalous 

nickel values are outlined by the zone (fig. 3.6). 

Zone B: Anomalous concentrations of gold (up to 60 ppb Au), 

arsenic (22 ppm As) , barium (up to 347 ppm Ba), cobalt ( up 

to 91 ppm Co), copper (up to 150 ppm Cu) ,chromium (1830 ppm 

Cr), nickel (up to 1558 ppm Ni), and antimony (27 ppm Sb) 

are located within Zone B. Two coincident Au, Cr, Ni, and Co 

anomalies are located in the zone, one at L5+00N,4+50W, and 

the other at L3+00N,1+25W. One coincident Au, Sb, and Co 

anomaly is located at L7+00N,5+00W. 
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Zone B covers alteration flanking a section of the Nahlin 

Fault, traced by conducter C2. The zone is bounded to the 

north by the Nickel City Zone, and to the south by Zone A. 

i 

Zone C: Anomalous concentrations of gold (up to 14 ppb Au), 

barium (up to 411 ppm Ba) , cobalt ( up to 121 ppm Co) , copper 
(up to 66 ppm Cu) ,chromium (up to 1110 ppm Cr), nickel (up 

to 1664 ppm), and antimony (12 ppm Sb) are located within 

Zone C. One coincident Au, Cr, Ni, and Co anomaly is located 

at L5+00N,4+25E. 

Zone C covers conducter C5, coincident with the boundary of 

I. magnetic unit D4, and is interpreted as a mineralized fault 

contact between limestone and serpentinite. 

Zone D: Anomalous concentrations of gold (up to 16 ppb Au), 

barium (up to 369 ppm Ba), cobalt ( up to 65 ppm Co), copper 

(up to 67 ppm Cu) , nickel (up to 830 ppm Ni), and antimony 

(19 ppm Sb) are located within Zone D. Gold anomalies are 

weak in this zone, and are not coincident with other trace 

element anomalies 
(.. 

The narrow Zone D covers a strong conducter (C4) in lime- 

stone , interpreted by Matich as possible sulphide 

mineralization. 
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Nickel City Zone: Anomalous concentrations of gold (up to 219 

ppb Au), barium (up to 326 ppm Ba), cobalt ( up to 178 ppm 

Co), chromium (1647 ppm Cr), nickel (up to 3686 ppm Ni), and 

antimony (30 ppm Sb) are located within the Nickel City Zone. 

The highest gold value returned from the soil survey occurs 

i. 

as a spot anomaly of 219 ppb located at L12+00N,7+00W. Two 

coincident Ni, Cr, Sb, and Co anomalies are located within 

the zone, one at L10+00N,6+50W, and the other at 

L10+00N,6+25W. 

The Nickel City Zone covers a millerite occurence in a struc- 

turally disrupted section of the Nahlin Fault. 

summary 
i 

Several observations can be made regarding plots of the soil 

survey data. Geological units on the property with good 

geochemical contrast were not indicated, mineralized showings 

were represented as only weak or spot anomalies, and conti- 

nuity of anomalies between gridlines was poor. 

The erroneous response of the soil geochemistry is likely re- 

lated to the physiography of the area. The low relief, poorly 

drained region has developed a soil cover with a thick 
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A-horizon, which contaminates the generally poorly developed 

B-horizon. 

The gold values from the soil survey show poor continuity be- 

tween gridlines, but good continuity along gridlines. This 

suggests a horizon exists, probably the C-horizon, where gold 

concentrations better represent gold concentrations in the 

underlying bedrock. Data recorded on each soil sample show a 

generally positive correlation between gold concentrations 

and sample depth, which supports this assumption. 

3.3 Rock Geochemistrv 

The metal 

and trace element concentrations in the extensive listwanite 

alteration zone. Fuchsitic listwanites, nickeliferrous 

opaline quartz and dolomite breccias, quartz and dolomite 

veins, ankerite zones and pyritic serpentinites were sampled. 

Rock sample descriptions are listed in Appendix 111. 

focus of the survey was to determine the previous 

3.3.1 Techniuue 

Field sampling techniques included representative chip Sam- 

pling across measured widths, select sampling, or grab 
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sampling. The majority of the rock 

ted to Bondar-Clegg Laboratories 

A: 

chip samples were submit- 

of North Vancouver f o r  

analysis. Details of laboratory techniques are located in Ap- 

pendix V. 

3.3.2 Results 

A total of 100 rock samples were collected and analyzed for 

Au and 29 elements. The sample distribution was subdivided 

into 5 basic lithological groups as follows; 

B: 

1 

C :  

D: 

E: 

Alteration Samples: 62 samples, includes listwanite and 

ankerite altered zones 

Breccia Samples: 16 samples, includes chalcedonic 

quartz, opaline quartz, and quartz-carbonate 

breccia primarily from Nickel City area 

Vein Samples: 9 samples, includes quartz and 

dolomite veins, and quartz vein float 

Ultramafic Samples: 12 samples, includes fresh and 

carbonitized serpentinites 

Limestone Sample: 1 sample of white-weathered 

recrystallized limestone 
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A: Alteration Samples ! 

Listwanites form a 200 to 300 metre wide alteration zone, 

traceable for at least 15 km along trend. The listwanites re- 

turned variable gold values. Sample #22826, from listwanite 

in Trench #2, returned 108 ppb gold (fig. 2.3.233). Arsenic 

and antimony values generally correlate with gold values. 

Ankeritic alteration zones along the listwanite trend re- 

turned low gold values. 

Chromium and nickel concentrations are higher in the 

listwanite and ankerite zones than is typical for carbonate 

rocks, but are generally slightly lower than concentrations 

detected in the serpentinites. The elevated chromium and 

nickel concentrations indicate the listwanites and ankerites 

are derived from the serpentinized ultramafics. 

B: Breccia Samples 

The opaline and chalcedonic quartz-ankerite breccias are gen- 

erally low in gold but enriched in nickel. The presence of 

late stage nickel mineralization (millerite), which reheals 

the vuggy, opaline quartz breccias, is responsible for nickel 

concentrations in excess of 2%. Sample #22925, from ankerite 

breccia near L11+00N,6+00W in the Nickel City zone, returned 

293 ppb Au, and 183 ppm As. 
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Late doxomite breccias, 

have low quartz contents and are gold-poor. 

which cut all units on the property, 

C :  Vein samples 

Late stage black chalcedonic quartz veins cutting ankerite 

and weakly carbonitized serpentinite in the Nickel City zone, 

returned some of the higher gold values of the rock geochem 

survey. Sample 22922, taken across 2.5 metres of silicic 

alteration near L10+00N,6+10W, returned the highest gold as- 

say of 523 ppb Au (fig. 2.3.1). 

Late stage quartz veins and stockwork, which cut listwanitic 

alteration near the Camp Zone, and the Pond Zone, returned 

gold values of up to 30 ppb Au (figs. 2.3.2a and 2.3.3 ) .  

Arsenic values generally correlate with gold values. Late 

dolomite veins generally have gold values below detection 

limits. 

A quartz vein float sample (#22830) collected from the 

Tededeech trail, returned anomalous barium concentration of 

1823 ppm , but no gold (fig 2.2.1). Quartz float sample 

#22831 from the same area returned 31 ppb gold. 
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D: Ultramafic samples 

The Nahlin serpentinites are not significantly mineralized 

(minor fracture surface pyrite), but are possibly the source 

for later nickel mineralization (millerite) found in the 

Nickel City area breccias. Chromium and nickel concentrations 

in the serpentinites are elevated (up to 3556 ppm Ni and 

1285ppm Cr) 

E: Limestone Sample 

The recrystallized limestones mapped near Opal Lake were not 

visibly mineralized in hand specimen. One sample was analyzed 

for its trace element geochemistry and gold, but no sig- 

nificant concentrations were detected. 

Summary 

From limited rock sampling on the property to date, the main 

economic targets are chalcedonic quartz veins crosscutting 

ankerite and serpentinite. The best gold values are 

associated with opaline and chalcedonic quartz veins cutting 

ankeritic alteration within the Nickel City area. 

Gold assays from two old drill core samples of ankerite and 

carbonitized serpentinite collected from the north shore of 

Opal Lake returned 305 and 242 ppb gold, respectively. These 
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results indicate gold concentration in the alteration zone 

may increase with depth. 
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5 . 0  CONCLUSIONS 

i 

The geology, structure, alteration, and mineralization found 

on the Opal Lake property indicate an environment with 

excellent potential to host a gold deposit (Buisson, et al, 

1985). Serpentinized peridotites along Nahlin Fault have 

been locally hydrothermally altered to listwanitic, 

ankeritic, and silicic facies. The persistence of the 

alteration, exposed for at least 15 km along the fault, 

suggests a large hydrothermal system affected the area. 

Significant nickel mineralization and low gold concentrations 

are associated with this alteration zone . An area on the 

edge of the alteration zone cut by chalcedonic quartz 

breccias, stockwork and veins, is well mineralized with 

millerite (Ni> 2 % )  and finely divided black sulphides 

(arsenopyrite?) with gold values to 523  ppb. 

( 0  

Although outcrop in the property area is limited (< 5 % ) ,  

geophysics has proved an effective tool for mapping 

lithologies and delineating structure and possible 

mineralization. 

Rock geochemistry on the property indicates a good 

correlation between gold and arsenic, and a weak correlation 
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between gold, cobalt, and amtimony. 

Soil geochemistry did not correlate well with underlying 

lithology, or clearly define continuous anomlous zones. 

Further investigation of the geochemistry of the soil 

horizons is required. 

In conclusion, results indicate gold is associated with a 

large hydrothermal system, controled by the Nahlin Fault. The 

hydrothermal system acted to carbonitize serpentinites 

re lated t o  the  Nahlin ultramafic body, forming an extensive 

listwanite alteration zone. Finally, complex structure found 

in the Nickel City zone appears to be related to a flexure in 

the Nahlin Fault. 
$ 0  
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6 . 0  RECOMMENDATIONS 

1. 

2 .  

3. 

4 .  

5 .  

6 .  

7 .  

a. 

9. 

The present grid should be extended to the southwest, 

southeast, and the northwest along the Nahlin Fault for 

further geophysical and geochemical surveys. 

Gridlines should be established at 50 metre intervals. 

A detailed grid should be established over the Nickel 

City zone with gridlines cut perpendicular to the trend 

of mineralization. 

Investigation of soil sample stations which returned 

anomalous gold should be undertaken to determine the 

proper sampling horizon. 

Soil sampling should be carried out on the extended and 

detailed grids, following the conclusion of the previous 

recommendation. 

Agressive hand trenching should be carried out over the 

best conductors and soil sample sites which returned 

highly anomalous gold values. 

Nickel City mineralization should be exposed along trend 

by trenching and ground structuring. 

The best targets developed by the above recommendations 

should be tested with diamond drilling. 

Selected rock sample pulps should be analyzed for 

platinim group elements. 
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COST STATEMENT 

P r o i  ect Preparation 

Printing 
Maps 
Drafting 
J. Wetherill 3 days @ $225/day 
B .  Dynes 2 days @ $200/day 

Field Personnel 

PROJECT SCPERVISOR 
J. Dupuis (Aug 3,4,9-12) 6 days @ $300/day 

GEOLOGIST 
J. Wetherill (Aug 3,6-12) 8 days @ $250/day 

! a 
FIELD TECHNICIANS 
M. Pym (Aug 3-12) 10 days @ $175/day 
W. Landers (Aug 3-12) 10 days @ $175/day 
C. Milonas (Aug 3-12) 10 days 8 $175/day 
R. Herzig (Aug 3,8-12) 6 days @ $175/day 

EDA OPERATOR 
M. Djordjevich (Aug 3-12) 10 days @ $250/day 

. .  

i 

Support 

Mobilization/Demobilization: 
Ford Bronco 2 days @ $60.00/day 

F250 4x4 2 days @ $60.00/day 

Helicopter 6.8 hrs @ $750/hr 
Cessna 185 160 lcm @ $1.80/km 
Beaver 160kmx6 @ $2.25/b 

60 km @ $0.15/h 

6 8  km @ $0.15/h 

$ 76.00 
$ 43.50 
$ 176.80 
$ 675.00 
$ 400.00 

$1,371.30 
--------- --------- 

$ 1,800.00 

$ 2,000.00 

$ 1,750.00 
$ 1,750.00 
$ 1,750.00 
$ 1,050.00 

$ 120.00 
$ 9.00 
$ 120.00 
s 10.20 
$ 5,ioa.oo 
$ 288.00 
$ 2,160.00 

$ 7 , 0 0 7 . 2 0  
========== 

I 
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Support (cont) 

Camp : 

Gasoline 
Propane 

Room 
Board 

General Supplies (Flagging,tags,etc.) 
Communication (BC Tell 
Insured Shipping 
Expidit ing 8 hrs @ $40/hr 

Equipment Rental 

54 mandays @ $25.00/manday 
54 mandays @ $20.00/manday 

$ 1,350.00 
$ 1,080.00 
'$ 212.50 
$ 368.40 
$ 486.20 
$ 78.90 
$ 342.60 
$ 320.00 

/ 

---------- ---------- 
$ 4 , 2 3 8 . 8 0  

EDA Mag/VLF-EM : 10 days @ $200.00/day 
Generator : 10 days @ $25.00/day 
Computer : 10 days @ $25.00/day 
Radio Rental and Licenses: 

Chainsaws : 2x10 days 8 $25.0O/day 
Field Equipment : 10 days @ $15.00/day 

4x10 days @ $25.00/day 

Assavs 

Rock 
29 element ICP, Fire Assay Au, and Prep 
100 rock samples @ $2O/sample 

29 element ICP, Fire Assay Au, and Prep 
532 s o i l  samples @ $15/sample 

- -  
S o i l  

Contract Services 

Geophysicist (Interpretex) 

$ 2,000.00 
$ 250.00 
$ 250.00 

$ 2,000.00 

i. 
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Report  Wri t inq  I 

Geolog i s t  6 days @ $250/day 
Drafting 6 days @ $200/day 
Computer Time 12hrs @ $40/hr 
Reproduct ion 
Supplies, Typing, Copying 

Subtotal 

12% Administrative Overhead 

TOTAL 

$48 , 155.45 

$53,934.10 
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1.0 INTRODUCTION 0 
A geophysical p r o g r a m  consisting. of: electromagnetic (VLF-EM) and 
magnetirr: surveys was carried out o'n a single grid locatsci o n  the G p a l  
L a k e  c la im  g r o u p  in t h e  Liard Mining Division near fJe~12e Lake, E . C .  The 
survey w a s  1 ~ 3 r r i e d  @ut in August 1989. 

W '  

2.0 OBJECTIVES 

- to establish a correlation between magnetic m i n e r . a l u  arid mineralized 

- ta test the  effectiveness of VLF-EM in following p o s s i b l e  mineralized 

- ta establish geophysical areas of interest f o r  f u t u r e  exploration. 

trencs, 

trends and to establish new unrecognized conductive trends, 

3.0 SURVEY S P E C I F I C A T I O N S  

Survey Parameters 

- s u r v e y  line separation - 100 m. 
- s u r v e y  station spacing - 12.5 m. 
- VLF-EM and magnetic survey total 16.3 krn. 

Equipment Parameters 
<:. 

- VLF-EM and Magnetic Surveys 
- Scintrex Omni Plus combined VLF-EM and magnetometer 
- Dip  Anglo (in-phase) and Quadrature (out-of-phase) measured 

- VLF-EM F i e l d  Strength measured at each station 
- transmitting stations used - NPM (23.4 k H z )  - Lualualei, Hw. 

- N A A  (24.0 kHz) - Cutler, Ma. 
- earth7s total magnetic field measured in gammas (nT) 
- magnetic variations controlled by automatic magnetic base 

- instrument accuracy + / -  0.1 nT. 

in percent at each station 

atation recording every 30 seconds 

Equipment Specifications - see Appendix I 

4.0 DATA 

Calculations 

Total Field Magnetic Survey 
Total field magnetic readings w e r e  individually corrected for 
variations in the earth's magnetic field using magnetic base 
station values. The formula used for magnetic corrections was; 

CTFR = TFR + (DBL - BSR) 
where: CTFR = Corrected Total Field Reading 

TFR = Total Field Reading 
DBL = Datum Base Level = 58400 n T .  
B S R  = E ~ s e  Station Rendin.? 

. . . .2 



Presentation 

- CutLer VLF-EM in-phase, out-of-phase and field strength readings 
are presented in profile form on Figure # G-1 at a 
scale of 1:2500 

scale of 1:2500 

9 9csle of 1:2500 

scale of 1:2500 

" 
1 - Magnetic data weke profiled and are prevented on Figure # G - 2  at a 

- Maqnetic data were c o r i t a u r e d  and are presented on F i g u r e  # G-3 at 

- The geophysical interpretation is presented on Flgure # G-4 at a 

- A magnetic model over line 6 0 0 N  is presented on Figure # G-5 
- A magnetic model over line 800N is presented on Figure # G - 6  

- . .  .;. . . 

5.0 INTERPRETATION 

I Discussion of Results 

Total field magnetic data over the Opal Lake.grid area were noise free 
with no cultural sources observed. Magnetic readings range from 57400 
nT. to 61000 nT.  The magnetic datum value for the total field magnetic 
profile map, Figure # G-2, w a s  determined by statistical analysis to be 
58900 nT. This datum value, which graphically shows if a magnetic 
reading is above or below the mean value for the grid, was also the 
threshold between dashed and solid contours on the total field magnetic 
contour map, Figure # G-3. 

I 

{. 

Two magnetic units have been defined on the Opal Lake grid based on 
magnetic intensity and activity. The background magnetic environment in 
the survey area was quiet and exhibited magnetic readings lower than the 
mean value for thz grid. These areas of background magnetic response, 
defined by dashed contours on the Total Field Magnetic Contour Map, 
Figure # G-3, are designated magnetic unit "Ml". 

Magnetic unit "MZ" consists of several 100 m. to 200 m. wide, northwest 
trending magnetic high features characterized by steep magnetic 
gradients. "M2" is defined by solid contours an Figure # G-3. Total 
field magnetic profiles show that "M2" is oiten made up of a number of 
long and short wavelength magnetic anomalies. Most magnetic anomalies 
observed on the grid exhibited monopolar response. Where possible, 
individual magnetic high trends were delineated and labeled a s  magnetic 
lineaments. These magnetic high lineaments are designated "D1" tc? "D6" 
on Figure # G-3. 

VLF-EM data were noise free and no cultural sources were observed. Only 
NAA, Cutler, Maine data were interpreted due to weak responses obtained 
by NPM, Lualualei, Hawaii. To obtain as much detail as possible t h e  
VLF-EM profiles were plotted at a vertical scale of 1 cm. to 10%. 

Numerous VLF-EM canductors, generally trending northwest, w e r e  
dglinented O V E ~  the  O p n ?  La!(- grid. Ii~~port.:.nc, c t 3 n c l i ~ ~ t o r . s  iire I n b e l e d  

0 
" r J 1 "  to "CS"  on Figcre # I>-1. . . .3  
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1 

Conclusions 

. ._. . .  

Magnetic results over the Opal Lake grid show a quiet magnetic 
background, labeled magnetic unit "Ml", with numerous northwest trending 
magnetic high features, latelee magnetic unit "M2", crosscutting the 
grid. The relatively quiet magnetic background indicates that the area 
defined by magnetic unit "M1" is underlain by either a homogeneous.rock 
type or rock types with similar maqnetic susceptibilities. 

The 100 m. to 200 m. wide magnetic features making up magnetic unit "M2" 
are believed to represent basic dykes due to the long, narrow nature os 
these anomalies. Supporting this interpretation, the monopolar response 
of the magnetic anomalies making up "M2" suggests that these anomalies 
extend to great depth. Short wavelength highs reflect narrow, near 
surface features and longer wavelength highs reflect deeper bodies. 
Individual magnetic highs within "M2" were interpreted based on anomaly 
wavelength and magnetic intensity and labeled "Dl" to "D6". 

L i n ea men t s y s t ed " D 1 " is a group of northwest trending, 20 m. to 40 m. 
wide anomalies forming four parallel lineaments in the northwest corner 
of the Opal Lake grid. "Pl" exhibits moderate to strong magnetic 
intensity with anomalies ranging from 500 nT to 2000 nT above background 
and also shows fair correlation with conductor system "Cl". "Dl" is 
interpreted'to represent a group of narrow, near surface basic dykes. 
If coincident with a VLF-EM conductors, "D1" might represent pyrrhotite 
mineralization. 

1 

. .  

Magnetic high lineament "D2" consists of an individual high trending 
north from Opal Lake and continuing off grid at line 800N. "32" is 
characterized by 50 m. wide magnetic highs ranging from 700 nT to 1500 
nT above background. The individual nature of this anomaly permitted a 
magnetic model to be carried out over "02" at 250W on line 600N and at 
3OOW on line 80ON. The magnetic model makes numerous assumptions 
regarding magnetic susceptibilities, base levels and other parameters, 
however, the model does give valuable information about potential 
sources of individual anomalies as well as providing a visualization of 
potential anomalous body geometry. The magnetic model for "D2" shows a 
potential source dipping approximately 40 deg. to the east and a 
susceptibility of 0.004, which is in the range associated with basalts. 

Magnetic high lineament "D3" is located in a magnetically active zone 
west of Opal Lake. "D3" is a relatively strong, short wavelength 
lineament trending to the northwest. To the north, "D3" appears to be 
terminated at line 600N Ly magnetic low lineament '*Ll". "D3" appears to 
continue into Opal Lake to the south. "D3" is thought to represent a 
basic dyke. 

Lineament "P4" is a strong. long wavelength anomalous trend on the 
eastern edge of the Opal Lake g r i d .  Exhibiting values 1500 nT to 2500 
nT above background, "D4" is one of the stronger anomalous t r e n d s  
o b s e r v e d  o n  tha g r i d .  "D4" terminates a b r u p t l y  to the n0rt.h at line 

0 
. . . . c  
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6OON, which exhibits the s t r o n g e s t  response of the trend. To the south, 
"I34" gradually weakens and dies out completely at line 100N. "D4" may 
concinue to the south as two discontinuous lineaments trending 
approximately the same direction a s  "D4". "D4" shous good correlation 
with conductor "C5" and is beli_eved to represent a deeper magnetic body 
than lineaments discussed previously due to its long wavelength. The 
magnitude of this anomaly suggests that "D4" represents a basic dybe. 
Due to its correlation with conductor " C 5 "  the possibility also exivts 
that "D4" might represent pyyrhotite mineralization. 

Lineaments "D5" and "D6" are located within a long, broad "M2" zone 
extending from the south end of Opal Lake to the southern edge of the 
grid at line 600s. This "M2" zone consists of a number of closely 
spaced anomalies which are superimposed on each other, thereby making 
delineation of individual anomalies difficult. "D5" and "DEI" were the 
only individual anomalies interpreted from the superimposed anomalies. 

"D5" is a strong, short wavelength anomaly which is clearly defined 
trending northudst from line 2005 to line ON. "D5" i s  located 
approximately 25 m. east of conductor "C6". Lineament "D6" is a strong, 
long wavelength anomaly trending northwest from line 6005 to line ON. 
Again, ;*DS'' and "D6" are believed to represent basic dykes. 

' 
Three magnetic low lineaments, labeled "Ll" to "L3" on Figure # G-3, 
were delineated on the Opal Lake grid based on magnetic contour 
terminations and offsets as well as correlation with VLF-EM conductors. 
Magnetic low lineament "Ll" trends northwest and terminates "D1" and 
"D2". Lineament "L2" is a deep magnetic low feature which was chosen 
primarily due to its consistent correlation with conductor "C3". 
Lineament "L3" is a magnetic low feature clearly visible on the magnetic 
contour map at lin-e lOON to the west of Opal Lake. Magnetic low 
lineaments are believed to represent oxidization within fault zones. 
The coincidence of "C3" with "L2" supports this interpretation. 

Conductor system "Cl" consists of four parallel, northeast trending 
conductors showing good correlation with lineament "Dl". "Cl" is 
characterized by weak to moderate in-phase response with strong 
quadrature response following the in-phase profile (positive 
quadrature). Field strength response is weak to non-existent for 
conductor "Cl". It should be noted that due to the weak signal from the 
Cutler transmitter, a weak to moderate conductor might not exhibit a 
noticeable field strength anomaly. "Cl" is interpreted to have weak 
conductance and is thought to represent structural features, probably a 
fracture zone. A s  discussed above, it may also be possible that when 
coincident with magnetic high features "C1" might reflect the presence 
of magnetic pyrrhotite. 

Conductor "C2"  is the longest conductor system on the Opal Lake grid. 
" C 2 "  trends northwest from line 300s to line 900N and exhibits strong 

r a s p o n s e  for " C 2 "  is variable, rnnging from strong to weak. Conductclr 
in-phase response with strong positive quadrature. Field strength 

E . . . .J 



I 

"Ct" is located wholly within the magnetically qu ie t ,  "Ml" mngnetlc unit. 
The strength and length of '"22" suggest that it represents a major 
structural ieature such as a fault. 

Conductor "C3" is a moderate cenductor located to the west of Opal Lake. 
"C3" is coincident with magnetic low lineament "L2". A s  discussed 
previously "C3" is believed to represent a fault. 

"C4" is the strongest conductor on the grid exhibiting strong in-phase 
response as well as the strongest field strength response observed on 
the grid. The strongest response within " C 4 "  are on lines 500N to 700N. 
"C4" continues off grid to the north and terminates abruptly to the 
south at line 200N. Like "C2", conductor " C 4 "  is located wholly within 
magnetic unit "Ml". "C4" is quite similar in nature to "C2" and is also 
thought to reflect a fault. The strong conductive response suggests 
that this conductor is a candidate for the occurrence of sulphide 
mineralization. 

Conductor "CS" Ss located on the eastern edge of the Opal Lake grid and 
is coincident with magnetic high lineement "D4". "C5" exhibits moderate 
in-phase response with poor positive quadrature response, except for 
line 500N where the quadrature response is quite strong. "CS" is 
interpreted to have weak to moderate conductance and is thought to 
represent a*structural feature such as a fault. The coincidence of 
magnetic high "D4" with. "C5" could be explained as a fault controlled 
basic intrusion or possibly this coincidence could represent magnetic 
pyrrhotite. 

' 

Conductor system "C6" is a group of moderate conductors located in the 
southern portion of the grid. Trending northwest, "C6"  exhibits 
variable in-phase response, good positive quadrature response and weak 
field strength reTponse. The northern conductor of system "C6" is 
coincident with magnetic lineament "DS". Once again, this conductor 
system is believed to represent structural features, possibly faults or 
fracture zones. 

6.0 RECOMMENDATIONS 

VLF-EM and magnetic interpretation has delineated magnetic and 
conductive trends on the Opal Lake grid that warrant follow-up 
exploration. Surface geological investigations are recommended to 
determine the importance of the following targets. 

Conductor "C4" is, geophysically, the most promising exploration target 
on the grid based on the strength of the VLF-EM anomalies and the 

'.\/coincidence with magnetic lineament "D3". Detailed investigation is 
A ,' recommended for the following targets along conductor "C4": 

- 350E, Line 300N 
- 350E, Line 500N 

. . . .6 
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Conductor system "Cl" is Considered to be a primary exploration target 
which could possibly r e s p r e s e n t  magnetic prrhotite base on the strength 
of the VLF-EM conductors and the correlation with magnetic lineament 
system "Dl". Detailed investigation is recommended for the following 
targets along conductor "Cl": -" 

- 4OOW. Line 800N 
- 490W, Line 900N 
- 675W, tine llOON 

Conductor system " C 6 "  is considered a promising exploration target based 
on the strength of the VLF-EM anomalies and the coincidence uith 
magnetic lineament "DS". Detailed investigation is recommended for the 
following targets along conductor "C6": 

, .  . .  

- lOOW, Line 100s 
- SOW, Line 200s 

Conductors "C ' i "  'and " C 4 "  are thought to be interesting geophysical 
targets due to their strong VLF-EM response. Conductor "C3" warrants 
further exploration due to the coincidence of magnetic low lineament 
"L2". 

I 

A enlarged VtF-EM and mnqnetic survey  is recommended to determine the 
extent &f the conductors-and lineaments dicovered in the present survey. 

A horizontal loop electromagnetic survey is recommended to more 
accurately define the location of strong VLF-EM conductors if iault 
controlled mineralization is suspected. If disseminated mineralization 
is believed to te-present, an induced polarizstion/resistivity survey is 
recommended to determine chargeable and resistive zones. A deep 
electromagnetic survey, such as UTEM, is recommended to determine the 
depth extent of conductive bodies discovered in the present survey. 

. .  
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Respectfully Submitted 

INTERPRETEX RESOURCES LTD. 

V a n c o u v e r ,  British Columbia 

/ *  T.R. Matich 

Geophysicist 
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I, Thomas Raymond Matich, Geophysicist of Surrey, British Columbia, 
Canada, hereby certify that: 

1. 

2. 

3. 

4 .  

5 .  

6 .  
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I received a B.Sc. degree in Geophysics from the University of 
British Columbia in 1982. 

I currently reside at 13914 116 Ave, in the Municpality of Surrey, 
in the Province of British Columbia. 

I have been practising my  profession since graduation. 

I hold no direct or indirect interest in, nor expect to receive 
any benefits from, the mineral property or properties described 
in this report. 

This report may be used for the development of the property, 
provided that no portion w i l l  be used out of context in such 
a manner as to convey meanings different from that set out in 
the whole. 

Consent is hereby given to the company for which this report w a s  
prepared to reproduce the report or any part of it for the purposes 
of development of the property, or facts relating to the raising of 
funds by way of a prospectus and/or statement of material facts. 

Date: Oc&obee 23, 1989 
Surrey, 
British Columbia B.Sc. 



Data interpreted in this report were accumulated without supervision by 
Interpretex Resources Ltd. and were aupplied by the Client to the 
writerca). These data and the locations on the ground from which these 
data were accumulated are, except when specified otherwise by the 
writer(s>, assumed to be reliable and correct and were interpreted using 
this assumption. 
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Specifications 
Dynamic Range. . . . . . . . . . . . . . . . . . . . . . . .  .: 18,ooO to 110,OOo gammas. Roll-over dkplav feature 

suppresses first significant digit upon exceeding 100,ooO 
gammas. 

Tuning Method . . . . . . . . . . . . . . . . . . . .  . :  . . .  Tuning value k calculated accuratelv utilizing a specially 
dWeloped tuning algorithm 

Automatic Fine Tuning. . . . . . . . . . . .  . . . .  f 15% relative to ambient field strength of last stored 
value 

DkplaV Resolution. . . . . . . . . . . . . . . . . .  .0.1 gamma 
Rocesslng sensltivi 
SGiatktfd Error Resolution. 
Absolute A C C U ~ ~ C V  

Standard Memory Capacity 

. . . . . . . . . . . . . . . . . .  i 0.02 gamma 
. .  -0.01 gamma 

. . . . . . . . . .  f 1 gamma a t  9.000 gammas a t  23°C 
f 2 gamma over total temperature ranye 

Total Field or Gradlent. . . . . . . . . . . . . . . . .  .1,200 data blocks or sets of readings 
. . . . . . . .  . . . . . .  ,100 data blocks or sets of readlngs 
. . . . . . . . . . . . . .  .5,000 data blocks or sets of readings 
. . . . . . . . . . . . . . .  customes&med. b9ediZed liquid crynal dlsplav with an 

o~eratlng temperature range from -40°C to + SSOC. me 
dlsplay contains SIX numedc dlglO, declmal polnc battery 
status monitor, slgnal decay rate and signal amplitude 
monitor and function de!xriptors. 

RS 232 serial I/O interface. . .  . . . . . . . . . .  2400 baud, 8 data bits, 2 stop bits. no parity 
Ctadient Tolerance . . . . . . . .  
Test Mode . . . . . . .  . . . . . . . .  

. .6.000 gammas per meter (field proven, 

. . A. Diagnoseic testing (data and programmable memory, 
8. Self Test (harctware) . 

Semor . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  Optfmtzed miniature design. Magnetic cleanliness is 
consistent with me m i n e d  absolute accuracy. 

Cradlent Sensors. . . . . . . . . . . . . . . . . . . . . . .  .0.5 meter semr separation (standard), normalized to 
gammaslmeter. Optlonall.0 meter sensor separation 
available. Horfzontal sensors optional. 

Sensor Oble . . . . . . . . . . . . . . . . . . . . .  . . . . . .  Remains flexfble in temperature range Specified, includes 
mln-relief connector 

CWing Time (Base Station MOder . . . . . . . . . .  Programmable from 5 seconds UP to 60 minutes in I 
second increments 

Operatlng Environmental Range. . . . . . . . . . .  -40°C to +5f~°C;0-1CO% relative humidity; weatherproof 
Power SuPPrV . . . . . . . . . . . . . . . . . . . . . . . . . .  Nonmagnetic rectMrgeable sealed lead-acid battery 

cartridge or beit rechargeable NiCad or Disposable battery 
cartridge or belt; or 12V DC power source option for base 
station operation. 

Battery OttWJe/ Belt Ufe. . . . . . . . . . . . . . . .  2,000 to 5,ooO readings, for sealed lead acid power ~uppiy, 
depending upon ambient temperamre and rate of 
readings 

Weights and Dimemions 
l m m e n t  Comole Onw. . .  . . . . .  .2.8kg,238~150~2Mmrn 
NiCad or Alkaline Battery Ca . . . . .  .1.2 kg, 235 x 105 x 90mm 
NiCad or Alkaline Battery B d t .  . . . . . . . . . .  .1.2 kg, 540 x 100 x dOmm 
Lead-Acid Battery CarMdge . . . . . . . . . . . .  .1.8 kg, 235 x 105 x 90mm 
Lead-Acld Battery Belt . .  . . . .  .1.8 kg, 540xI00x40mm 
Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.2 kg, 56mm dlameter x ZOOmm 
Cradlent Sensor 
(0.5mseparation-standard, . . . . . . . . . . .  ,2.1 kg, W m  dlameterx 7Wmm 

Cradient Sensor 
(1.0mseparaUon-optionaD i .  . . . . . . . . . .  .2.2 kg, 56mm diameterx l m m m  

Standard System Complement . . . . . . . . . . .  Instrument console; sensor; 3-meter cable, aluminum 
sectional sem staff, power SUPPIY, harness assembly, 
operatlorn manual. 

Standard M t e m  plus 0.5 meter ??mor 
Base station option. . . . . . . . . . . . . . . . . . . .  Standard Mtem plus &I meter cable 
Gradlometer Option . . . . . . . . . . . . .  

E D A insmrnencs IM. 
a ThOmCliffe W Drive 
Toronto. Ontario 
Canada MOH 1 H 1  
Telex 06 23222 EDA TCG 
Cable: insmmenn Toronto 
(uia a x  m 
In U.5.A 
E SI D s i  A ward irtstmments R a d  Inc. 
wheat Ridge. C o M n d O  
U.S.A. W 3 3  
1 3 3 1  2;: 9112 
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Specifications' 
frequency Tuning Range. ...... -15 to 30 kHZ, with bandwidth of 150 Ht; tuning 

range accommodates new Puerto Rtco station 
a t  28.5 kHZ 

Transmitting Stations Measured. . Up to 3 stations can be automatlcaiiy measured 
a t  any given grid location within frequency 
tuning range 

Recorded VLF Magnetic 
Parameters . . . . . . . . . . . . . . . .  .Total field strength, total dip, Vert lCal  

quadrature (or alternately, horizontal 
amplitude1 

Standard Memory Capacity. . . . .  .800 combined VLF magnetic and VLF electric 
measurements as well as gradiometer and 
magnetometer readlngs 

Display ....................... Custom designed, ruggedized liquid crystal 
display with built-in heater and an operating 
temperature range from -40°C to + 55°C The 
display contains six numeric digits, decimal 
point, battery status monitor, slgnal strength 
status monitor and functlon descriptors. 

RS232C Serial I /O interface . . . . .  .2400 baud rate, 8 data bits, 2 stop bits, no parity 

Test Mode ................... .A. Oiagnostic Testing (data and programmable 
memory, - B. self Test (hardware) 

Sensor Head .................. Contains 3 orthogonally mounted coils with 

Operating Environmental 

automatic tilt compensatlon 

Range ...................... -40°C to +55OC; 
0 - 100% relative humidity; 
Weatherproof 

Power Supply . . . . . . . . . . . . . . . . .  Nonnagnetic rechargeable sealed lead-acid 18V 
DC battery cartridge or bele; 18V DC disposable 
battery belt; 12V DC external power source for 
base station operation only. 

Weights and Dimensions 
Instrument Console ......... .2.8 kg, 128 x 150 x 250 mm 
Sensor Head. ............... .2.1 kg, 130 dia. X I 3 0  mm 
VLF Electronics Module. . . . . . .  -1.1 kg, 40 X 150 X 250 mm 
Lead Acid Battery Cartridge .. .1.8 kg, 235 x 105 x 90 mm 
Lead Acid Battery Belt . ...... .1.8 kg, 540 x 100 x 40 mm 
Disposable Battery Belt . . . . . . .  1.2 kg, 540 x 100 x 40 mm 
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ELEHENT ilU b 4s Ba Be B i  Cd CS co Cr C 
NUHEER ,, UNITS WB PPH PPil PPH PPH PPI! PP n PPrl w n  ppn PP 
SAnPLE 

R2 JUlA ) 
R2 $JU2 \ 85 (0.2 <5 15 9.7 (2 <1 (5 48 422 1 

<s a . 2  <S 34 17.1 (2 (1 <5 I 105 1464 
<s a . 2  <5 6 14.1 2 <1 <5 75 1434 
<s a . 2  <5 19 4.9 (2 <1 <5 3 1  176 

' <5 a . 2  <5 71 16.4 <2 <1 (5  87 1301 

R2 JU3 

R2 JUS 
R2 sJW4 

\ 

<5 (0 .2  <5 12 11.4 <2 <l <5 7 1  444 
<5 c0.2 <S 127 14.0 

C 

(2 <1 <5 67 1298 21 
7 C0.2 <5 12 12.7 (2 <1 <5 62 446 12 
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<2 (1 (5 57 477 B 6 (0.2 <5 28 11.8 
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R2 22837 <2 3 5 <1 8 1232 2 27 7 7 26 

R2 22839 <2 4 a (1 9 1487 4 61 6 7 36 

(.- 

~2 22a4o 
R2 22841 
R2 22842 
R2 22843 
R2 22844 

<2 3 9 <l 8 1260 <2 20 
(2 3 8 (1 8 1323 2 91 
<2 3 4 <1 8 1048 <2 <20 
< 2  4 8 (1 9 1188 <2 45 
<2 3 11 2 9 1241 3 68 

7 5 21 
6 6 38 
6 5 (20 
7 8 40 
7 8 27 

R2 22911 
\ R2 22972 

R2 22973 
R2 22975 

<2 
<2 
<2 
< 2  

3 .  
3 
3 
5 

13 1 
6 I 
8 <1: 

13 <1 

9 1097 . 3 45 
8 813 <2 30 
8 1062 u2 41 . 

11 1111 <2 47 

7 6 21 
10 6 20 
9 7 24 
7 8 39 



I . .  .. . 
I .  . 

R2 22129 3 1  <IO < l o  25 (10 1 23 (1 
R2 22748 130 (10 (10 13 <IO 2 32 (1 
~2 22826 11 < l o  < l o  24 < l o  1 25 <1 
R2 22827 10 (10 (10 18 < l o  <1 26 <1 
~2 22828 5 < l o  < l o  13 < l o  (1 16 <1 

R2 22829 3 < l o  < 10 4 < l o  <1 8 <1 
R2 22830 13 (10 (10 9 (10 S 53  4 
R2 22832 6 < l o  < l o  10 < l o  <l 15 <1 
R2 22833 7 <lo  < l o  30 < l o  <1 1 3  <l 
R2 22834 8 < l o  < l o  2a < l o  <1 20 <I 

i R2 22835 
~2 22836 
~2 22837 
R2 22838 
R2 22839 

22 < l o  <1 22 <1 
22 < l o  <I 23 <l 
22 < l o  <1 16 <1 
20 (10 (1 17 (1 
21 < l o  <1 1 7  <1 

~2 22a40 11 < l o  (10 20 (10 <1 16 (1 

R2 22842 5 <IO < l o  18 <IO <1 14 <1 
R2 22843 21  < l o  < l o  21 < l o  <I 20 <1 
R2 22844 16 <IO < l o  22 <IO (1 22 <I 

' R2 22841 10 (10 < l o  19 < l o  <l is <1 

1. 



. .., 

R2 22121 

~ 

SAHPLE ELEHENT BU ba AS Ba Be Eli Cd Ce CO Cr c. 
NUHBER UNITS ppe PPH PPH PP H PPH PP H PPH PPH PPH P P H  PPn 

O ? k L L <  <5 C0.2 (5 4 5.4 <2 <I (5 33 171 5 

i /R2 221311 <s a . 2  31 42 14.9 (2 (1 <5 44 358 20 
~2 22738, <5 co.2 32 145 13.1 <2 <I 5 2 1  244 22 

oL4 T=W <5 <0.2 54 76 14.5 <2 <1 <S 26 225 22 
L I W  CQkt (5 (n.2 13 SO 13.3 (2 (1 (5 36 282 29 

y R 2  22141, M. <5 (0.2 <5 39 17.3 <2 <I <5 66 854 10 

f / A2 R2 22740 2 ' 2 7 3 2  1 
/ A2 22142 

R2 22743 
, R2 22744 

<5 49 16.3 (2 (1 <5 64 636 12 
14 101 16.0 <2 <1 <5 49 453 17 

<5 33 294 11 
36 546 11 <5 (0.2 94 109 11.1 <2 <1 10 

16 C0.2 (5 19 15.4 <2 <1 <5 58 1285 6 

<2 <l . <5 (0.2 75 56 14.8 

i <5 c0.2 (5 7 8.9 <2 <1 . <s 41 4 19 6 
10 c0.2 (5 7 16.4 <2 (1 <5 38 384 10 - 4 1  C0.2 <5 13 15.7 <2 <1 <5 59 375 16 

<2 <1 <5 16 299 10 52 C0.2 21 22 15.3 
<5 (0.2 <5 4 , 2.9 3 <1 <5 6 315 13 

R2 2286 

R2 22868 
R2 22869 "WE 

1 

R2 22870 <5 c0.2 <S 184 16.1 <2 <1 <5 63 1016 10 
R2 22811 <5 c0.2 190 25 12.2 (2 <1 <5 30 273 7 
R2 22812 8 (0.2 49 13 6.2 <2 <1 115 10 109 6 

<5 <0.2 <5 5 5.9 (2 <1 (5 35 195' 5 
(5 a . 2  <5 3 6 .1  <2 <1 <5 39 215 9 5s &- 

I I  . 
I ~2 22875 -c?KL'. <5 <0.2 <5 a 12.8 (2 <1 (5 69 272 4 



-_.-. . .I__ .... . 

.. . 
, .. 

SAMPLE ELERENT Ga La L i  Ho Nb V i  Pb Rb Sb sc Sfi 
NUnElER UNITS ppn PP H PPR ppn PPH ppn ppn ppn PPH PPII pp17 

i R2 22126 <2 5 3 1 13 3356 <2 28 12  5 <20 
R2 22121 13 3 3 (1 9 734 3 32 9 2 (20 
~2 22128 14 3 2 (1 9 898 3 25 6 1 39 

A2 22731 <2 7 6 1 12 1461 3 21 6 4 20 
92 22730 <2 5 20 1 7 1296 4 28 (5  9 24 

R2 22132 
R2 22133 
R2 22134 
R2 22735 
R2 22736 

<2 7 3 1 
<2 6 4 1 
1 5 6 <l 
7 6 26 <1 

<2 5 4 2 

11 9n9 3 88 7 6 35 
9 1028 3 6 4  <5 6 33 
a 1 x 8  <2 14 <5 5 21 
9 1508 3 108 <5 6 <20 
8 2642 5 (20 13 5 28 

( R2 22131 (2  8 4 3 9 96 7 3 5 1  7 8 29 
R2 22138 <2 10 4 2 10 4 25 6 (20  <s 1 0  <20 
R 2  22739 <2 9 3 1 10 45 1 5 <20 5 10 21 
R2 22740 (2 - 6  3 2 8 7 46 3 72 6 8 21 
R2 22141 <2 6 9 2 a 1427 <2 44 <5 7 24 

R2 22142 <2 1 9 2 io 1418 4 95 6 6 t 2 0  
R2 22143 <2 8 5 1 9 1046 <2 65 <S 7 21 
R2 22144 <2 8 3 2 10 105 3 80 (5 9 31 
R2 22145 <2 14 1 2 10  631 3 106 5 10 24 
R2 22146 2 5 1s 3 8 931 <2 (20 (5 8 (20 

! R2 22141 <2 3 2 <1 6 902 <2 <20 5 4 <20 
R2 22866 5 6 7 <I 9 795 <2 <20 5 7 26 
~2 22867 - ( 2  5 10 1 8 1410 5 60  8 5 28 
R2 22868 <2 5 4 t1  8 1542 3 . (20 10 7 29 
R2 22869 <2 <I (1 (1 1 126 <2 (20 <5 <l (20 

R2 22870 ( 2  1 12 <1 11 1223 2 42 <5 7 34 
~2 22871 <2 6 3 (1 12 517 <2 25 13 5 28 
R2 22872 31 <I 3 (1 8 395 <2 (20  8 3 33 
R 2  22813 7 4 2 (1 9 310 (2 64 6 2 <20 
R2 22814 ( 2  4 2 (1 9 169 2 34 6 3 21 

R 2  22875 12 7 4 1 13 1325 <2 21  1 4 35 
1 .  

_ _  . 
. 
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. 
. .a . . - .  

R2 22738 166 <lo (10 44 (10 4 45 5 
R2 22139 200 < I O  < I O  40 < l o  4 42 4 
R2 22740 54 <lo <lo 2a (10 2 31 3 
R2 22741 14 <lo < l o  19 (10 (1 29 3 

SAtlPLE ELEHENT Sr Ta Te v Y Y Zn Zr 
NURBER UNITS PPH P? H PPn P? n ppn ppn ppn ppn 

R2 22126 17 <to < l o  24 (10 1 (1 1 
R2 22127 1 <lo <lo 7 < l o  <I 5 2 .  
~2 m a  (1 <10 <lo a < l o  (1 2 2 
82 22120 10 (10 < l o  23 < l o  (1 14 3 
A2 22131 i o  (10 (10 12 <lo <1 1 2 

( 

R2 22132 97 <IO < l o  13 < l o  1 12 2 
R2 22133 57 < l o  < lo  24 <lo (1 6 3 .. 

R2 22134 
R2 22135 
R2 22136 

R2 22870 17 < l o  <lo 29 < l o  1 12 2 
~2 22871 (1 <lo (10 12 (10 2 12 1 
~2 22812 1 < l o  <lo 9 <10 2 16 2 
RZ 22873 2 (10 <In a < l o  <l  <l 2 
R2 22814 3 < 10 < l o  9 <lo <1 9 2 _- 

R2 22815 7 <1n - (10 15 (10 <l 2 1 
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SAWLE E l  E E N T  Ga La L i  no Nb H i  Pb Rb Sb sc Sr 
NUIBER UNITS ppn ppn ppn PPH ppn Ppn f f H  PPH ppn Ppn PP : 

oa 1 " 8  -* 

si LlO+OON 5+75u 33 4 13 2 <1 625 <2 <20 ci 9 (211 
SI LlO+OON S+25U 15 3 17 <l <l 391 16 <20 ci 7 <20 
Si LlO+OON 5+00U 31 5 18 <l 24 307 25 <20 6 5 23 

S1 L10+00N 4+75U 36 6 16 <I 26 298 46 (20 <5 7 32 
S1 L9t5ON 6tOflU i a  5 19 <I 23 369 26 233 <S 8 41 
Si L9+50H 5+25U - 26 10 20 <l 25 436 36 (20 10 8 56 
S1 L9+50N 5tOIJU 26 5 16 <I 22 356 26 <20 (5 7 29 
Si L9+00N 7+25W 14 9 15 2 8 540 (2 36 7 10 <2a 

S1 Lll+OON 8+00U 20 3 18 <l 2 589 12 <20 <5 10 4: 
s1 Ll l tOON 7+75u 17 4 20 ;< 1 <1 570 22 <20 <5 12 35 
Si Lll+OON 7+50U 11 4 10 1 5 310 <2 (20 <5 7 <2G 
S1 Ll i tOON 7+25U 10 2 1s <1 <l 352 20 <20 <S 6 <2c 
S 1  L11+OON 7tOOU 13 3 12 <1 5 330 5 45 <5 6 (20 

i 

i 

~~ 

Si Lll+OON 6+75U 10 2 l5 <l <1 369 7 <20 <5 6 <2r 

Si Lll+OON 6+25U <2 2 14 4 <1 506 (2 <20 <5 7 49 
si L~I+OON 6+oow 14 3 15 4 <l 360 21 <20 <5 7 29 
s1 Lll+OON 5+75u 12 2 15 (1 <1 362 21 <20 <5 6 <20 

SI Li I+OoH 6+50U 15 19 13 1 9 659 4 <20 6 10 <2e I ! 

si L ~ + O O N  7+onu 20 S 16 1 23 569 20 (20 7 10 (20 
S1 L9+00N 6+75U 25 3 20 <l 20 476 18 (20 <5 9 <20 
SI L9+0ON 6+50U 31 4 17 <1 26 439 29 (20 <5 7 (20 

_ A  I 
! 

I si L ~ + O O N  6+onu i o  6 16 3 8 3aa (2 3a <5 9 <20 
I S1 L9+00N 6,2511 21 S 16 2 22 392 19 <20 <5 7 37 

~ 

I S 1  L9+00N 5+75U 12 3 18 3 7 35 1 <2 83 <5 7 <20 
I S i  L9t00N 5+50U 10 6 14 2 6 250 <2 <20 <5 6 <2c 

I S 1  L9tOON 4+75U 9 4 13 1 6 211 <2 <20 <5 6 <2E 
si L~+(ION 5+2su 12 5 16 2 6 165 <2 4a <5 5 (20 

si L ~ + O O N  4+50w 22 4 17 <1 19 34 a 16 59 23 6 <20 

S1 L9tOON 4,234 (2 3 12 <1 <l 294 <2 193 <S 6 <2[ 
S1 L9+00N 4+OOU 35 3 15 <I 26 333 24 <20 13 6 <20 
S i  L 9 4 "  3+7SU 35 5 12 <l 2a 36 2 30 <20 30 7 2i 

si L~~CION 3+2su 12 9 17 2 7 408 <2 21 <5 9 <21 

I 
i 

0 si L 9 m N  3 4 0 u  32 3 13 <1 25 270 39 <20 14 7 <2@ 

_ _  



V. 

Si L l O t O O N  6+7SU 28 (10 (10 82 < i o  8 79 10 

S i  L9+5ON 500U 28 <10 44 84 19 4 64 11 
S1 L9+00N 7+25U 26 <lo 16 76 (10 10 74 6 

S i  19tOON 7+OOU 27 (10 39 18 15 8 66 11 
S1 L9+00N 6+75U 34 <lo 44 92 < l o  5 65 11 

I /  Si L9tOON 5+75U 21  < l o  11 07 < I O  3 06 4 
I S 1  L9tOON 5+50U 31 < l o  (10 75 < l o  4 01 4 

S1 L9t00N 5+EU 27 < l o  < l o  02 < l o  4 71 6 
S1 L9+00N 4+75U 21 (10 < l o  85 < l o  4 75 6 
S1 L9t00N 4+50W 25 23 21 a9 < i o  4 79 8 

I 
I 
! 

S1 L9t00N 4+25U 21 (10 <10 106 <10 3 85 a 
SI 19+aa~ 4+aau 30 <la 59 a2 cia 5 16 6 
S1 L9+00N 3+7SU 31 < 10 47 88 <10 4 69 10 

S i  L9*OCN 3+25U 3 7  < l o  <10 83 (10 10 65 8 
Sl L9+00N 3+50U 28 1s 44 96 < i o  5 a4 10 
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SAilPLE ELEIENT AU ag AS Ba Be B i  Cd Ce c o  Cr cu 
NUH8ER UNITS PP8 Ppn Ppn ppn wn ppn ppn PPH Ppn Ppn PPI  

I Si L9+0ON 3tOOU <5 0.2 <5 234 <O.S <2 <I i a  26 237 33 
Si L8+0oN 6+00U 1 <0.2 <5 211 <o.s <2 <t 12 32 277 21 
Si L8+0ON S+7SW 6 <0.2 <5 1 6 1  <O.S <2 <l 9 32 343 24 
S1 L8+00N S450U 6 <0.2 <S 133 <O.S <2 <1 7 27 290 20 

I S1 L8*0ON S+25U 14 C0.2 <S 192 <0.5 <2 <1 7 31 325 20 

I 

S 1  L7*0ON 5+00U 22 <0.2 (5 131 (0.5 <2 <I 32 47 524 28 
S 1  L7+0oH 4*75U i a  (0.2 <S 127 < O S  <2 <l 16 36 361 27 
S1 L7tOff l  4tSOU 18 (0.2 6 133 <O.S <2 <1 9 28 308 22 
S 1  L7+0(# 4+2SU 14 C0.2 <5 176 <0.5 <2 <1 8 23 295 26 
Si L7tOON 4tOOU 16 (0.2 <S 219 (0.5 <2 <l 13 29 330 35 

SI L7+0ON 3 7 S U  14 <0.2 <S 220 <o.s 3 <l 20 27 338 3 1  
Si L7tOON 3t50U 9 <0.2 <S 214 <o.s <2 (1 11 26 251 23 
si L ~ + O O N  3+2su 28 <0.2 <S 176 <O.S 6 1 33 47 464 43 
s1 L7+0oN 2*50U 13 <0.2 <5 122 <0.5 <2 <l 17 34 427 31 
S I  L7*0oN 2+2!iW 11 (0.2 <S 98 <0.5 24 2 29 33 388 18 

I 

_ _ _ _ _ _ _ ~ ~  ~ 

Si L7tOON 2tOOU 60 ~ 0 . 2  6 165 <0.5 13 <I 33 28 391 29 
Si L7+0oN 1+75U <s (0.2 6 147 <O.S <2 <l 6 27 309 17 
si L~+OON i+oou <5 (0.2 <S 119 (0.5 6 <l 2 1  44 389 33 
S 1  L7+0oN 0+7SU 52 <0.2 <S 184 <O.S 14 <1 33 35 352 29 
S1 L7+0ON 0+50U 7 <0.2 <S 150 <0.5 (2 2 16 32 372 24 

S1 L7+0ON 0+50€ <5 <0.2 <S 202 <o.s <2 <1 18 38 468 64 
S1 L7*0oN 0+lSE <s co.2 1s 177 <O.S 13 <l 2 1  47 436 34 
Sl L7+00N l*OOF - <s <0.2 <S 177 < O S  <2 <1 21 49 403 39 
S1 L74OON 1+25E 1 <0.2 <S 184 <O.S 2 <l 16 48 431 22 
Si L7+0ON 1 6 0 F  7 c0.2 12 210 (0.5 <2 <1 13 35 298 24 

; r  
:. r 

Si Ll*OON 1+7SE 15 (0.2 <S 22s <o.s 7 <1 13 32 299 20 
S1 L7+00N 2 4 0 F  10 c0.2 <5 235 <O.S <2 <1 7 42 454 25 
S1 L7+00N 2+2SE <s <0.2 <5 241 4 . 5  18 <l 34 3s 382 20 
S 1  L7+00N 2+50€ 7 <0.2 <S 272 < O S  6 <l 1s 46 494 37 

I 
j S1 L7+00N 3450E <5 c0.2 <S 234 (0.5 <2 <l 26 94 85 1 SO 

i 

I 
I 

S 1  L7+0oN 3+7SE <s <0.2 <S 320 <O.S <2 <l 21 52 531 35 
Si L7t00N 4+00E <s (0.2 <S 118 <O.S <2 1 36 so 433 27 
Si L7+00N b 2 S E  8 (0.2 <S 148 < O S  (2 <l <S 53 523 20 
S1 L7+0ON 4 6 0 E  1 0.2 <S 364 < O S  3 <1 21 32 283 60 

I Si L7*00N 4+75E 6 a . 2  <S 175 < O S  <2 <l 13 42 465 36 

S I  L6+00N O+5OE 8 < 0 . 2  <5 127 <Q.S <2 <1 6 58 4-35 22 

7 <0.2 7 220 (0.5 <2 1 22 4 3  349 55 

I 

- - 

S1 L6+00N 1+25F 5 <0 .2  10 119 C0.5 <2 <1 22 56 469 28 
S1 L6+00N 1+50E 6 <0.2 <S 199 <O.S <2 <1 23 48 399 25 

S1 L6+00N 2+00E 9 (0.2 <5 168 <O.S <2 <1 7 34 414 61 
S1 L6*OON 1*75E 

_ _  
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S I  L7+0oN s+oou 36 6 19 <I 27 359 42 <20 1 7  9 
Si L7+00H 4*75U 12 6 13 3 6 266 <2 107 <5 7 <; 
s1 L740W 4tsou 10 3 12 1 6 238 <2 <20 <S 5 <: 
SI  L 7 4 f f l  4 + 6 U  11 4 14 2 6 230 <2 (20 <5 6 <; 
S 1  L7tOON 4+00U 13 5 14 3 6 242 <2 34 <5 7 <: 

A DIVISIOU OF I>CHC.\PE IUSPECTIOY &TE!3TI\C SERVICES 
m Y I  

REPORT : U89 -06 173.0 PROJECT: OPAL LAKE ; PME 20 

s n n w  ELEilENT Ga La L i  HO Nb H i  pb Rh Sb sc : 
NUMER UNITS PPH ppn PPH Ppn Ppn wn w n  wn Ppn WH Pf 

I 
a 

! 

Si L7+00N 0+75E 4s 8 11 <l 34 533 25 <20 9 11 
S 1  L7+OON I+OOF - 14 7 12 2 0 428 <2 (20 <S 12 < 
Si 17+O(]N 1+25E 40 S 9 2 26 403 43 <20 19 8 
si L7+0oN 1+50E 14 5 11 2 1 284 (2 <20 <S 7 < 

S 1  L6+00N 1+25F 18 7 15 1 <1 459 <2 <20 <5 12 < 
si L ~ + O O N  i+m 10 9 10 2 1 329 <2 56 (5 11 
S 1  L6+00H 1*75E 16 15 14 2 5 4 20 (2 77 t S  12 d 

SI L ~ + O G N  z + n n ~  25 9 16 S <1 549 <2 t2n <5 11 



S l  L7tOON 0+50E 42 20 65 79 13 18 84 12 
S 1  L7tOON 0+7SE 35 11 4 1  85 (10 10 107 17 
S i  L7tOON l+OOF - 33 (10 < l o  07 < l o  8 85 13 
S I  L 7 4 0 N  I t2SE 26 < l o  40 as < l o  S 86 10 
S1 L7+00N 1*5OF 24 < I O  12 a2 < I O  5 98 7 

I 
I S1 L9+0ON 3+00U 45 <lo  11 72 <10 7 76 

i 
I S1 L8tOON 5*7SU 27 < l o  13 79 <lo 4 65 

Sl L8tOON 5t5OU 29 < l o  < l o  93 (10 4 76 
s1 L8tOW 5*25u 27 <IO < l o  82 < i o  3 61 

S i  L8+0ON 6+00U 30 <10 < I O  90 < l o  4 a i  j 16 
6 
7 

10 
8 

S I  L7tOW 5+OOU c 28 <to 4 1  102 23 6 86 14 
SI L7+0ON 4+75U 22 (10 13 86 <lo  5 84 8 
S1  L7*00N 4+50U 24 (10 11 76 < I O  4 65 9 
S1 L7tOEN 4t2SU 29 < I O  13 a2 (10 4 66 6 
S1 L7tOON 4 4 0 Y  32 <10 12 89 < l o  S 74 8 

Sl L7+00N 3+75U 31 <10 42 84 12 5 77 9 
S I  L7tOON 3tSOU 2s <10 11 88 < l o  4 85 7 
S1 17t00N 3+25U 43 <10 65 9 1  14 9 95 8 
Si L7tOON 2+50U 26 20 49 93 <IO 6 79 7 
S 1  17+0ON 2 + E U  30 (10 77 96 (10 5 7 1  8 

! 
I 
i i 

S i  L7+00N 3*75F 26 37 57 78 23 1 0  a7 16 
S1  L7*0oN 4 4 0 E  28 <10 49 a2 19 9 85 13 
SI L7tOON 4.2% 23 (10 44 73 (10 4 8 1  6 
S i  L7tOON 4+SOE 5 1  < l o  < I O  64 (10 12 79 20 
S I  L 7 4 0 N  4+75E 32 < l o  54 74 10 6 61 8 

I S1 L6+00N 0*50E 33 19 57 77 17 3 102 a 
S1 L 6 4 0 N  l+25F 2 1  <io 24 96 < l o  9 118 24 
Si L6t00N 1 6 O E  24 < i o  (10 98 <in 8 94 16 6 SI L6+00N 1*75E 2 1  <io < l o  92 <10 21  104 14 

i 
-- 

_. - S 1  L 6 t O U N  2+0ClE 25 < tn  4 1  83 < i n  19 84 11 



Boaclar-ckgg 6 COmpanJr Lld 
UO Pembaton &e. 
N o h  Vancouver. B.C. 
ViP 'xu 
(604) 985-0681 Telex 04-352667 

REPORT: U89-06173.0 

Geochemical 
Lab Report 

' PROJECT: OPAL LAKE PAGE B 

. 
< 

s1 L5+oIp( l+OOU 10 4 12 2 2 391 <2 24 6 7 <2[ 
S i  L5+0ON 0*75U 8 4 12 2 <l 434 (2 <20 <5 10 <2c 
S i  L5+0oN 0+50U 11 10 13 3 2 49 7 <2 42 <5 13 <21 

S1 L5+00N 0+2SU 10 2 12 2 <l 308 <2 (20 <S 7 <2c 
S i  L5+00N O+On 11 10 8 2 6 315 (2 32 <5 6 2f 
S1 L5+00N 2+25E - 9  2 11 3 1 232 <2 <20 <S 6 <2c 
S l  L4+0ON 0+2SE 8 <l 11 3 <l 184 <2 28 <5 S <2[ 
S i  L W O N  b 5 0 F  13 3 14 5 <l 488 <2 227 <5 8 <2c 

I 

i j  SI L5+00N 3*75W 9 3 15 2 2 195 <2 26 <5 5 <2[ 
I S i  L5+OON 3+50U 13 2 16 4 <l 313 <2 (20 6 6 (21 

Si L5+00N 3+25U 5 4 16 I <l 297 (2 <20 <5 6 <2c 
s1 L5+ooN 2tOOW 7 3 14 1 (1 646 (2 <20 <s 10 <2[ 
Si LS+OON 1+75U 8 3 12 2 2 265 <2 30 <5 6 <2c 

S1 L4+0CN 4+50E 9 5 15 9 <l 534 <2 175 <S 8 <2[ 
S l  L4+00N 4;lSE 13 ib 12 2 a 331 <2 48 <S 6 <21 
s1 LltOON s*so!i 16 11 13 6 <l 3 74 <2 422 <5 9 (21 
S1 Ll+OON 5+2W 11 S 15 2 4 268 <2 (20 <5 7 <21 

0 
s1 Ll t00N stoflu 11 1: 15 2 S 302 <2 27 <5 7 <2f I - -  
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I 
S1 U+OW 46011 15 < l o  71 59 < l o  4 61 8 
Si L5tOON 4+25U 27 <10 <lo 92 <lo  5 107 12 

SAMPLE EL EHFNT Sr l a  le  U U Y Zn - Zr 
NUREER UNITS Ppn ppn ppn PPI! ppn Ppn wn ppn j 

I 
< I  S 1  L6+OM 2+50E 23 < i o  <lo 80 <lo  15 91 15 

S l  L6+0ON 3+50E 29 <lo  46 82 < l o  8 78 1 
S 1  L6+0ON 3+75E 28 < l o  30 87 < l o  4 78 8 
S1 L6*0oN 4*00E 29 < l o  26 75 < l o  5 69 10 
S1 L6+OoH 4*25E 23 < l o  35 95 <10 2 a5 7 

I 

! 

! 

I 

I 

' I  SI Ls+aoN 3t75u 21 (10 <lo 88 (10 3 106 6 
I S i  LS+OON 3+50U 30 < i n  27 88 < l o  4 88 9 

S 1  LS+OON 3t25U 46 < l o  31 aa < l o  6 89 9 
I S 1  L5+OON 2+00U 29 < l o  33 12 (10 1 68 9 
I Si L5+OON 1+7SU 32 <IO < l o  82 < l o  3 108 5 
I 

S i  L5+0oN 1+50U 26 < l o  38 18 < l o  3 65 9 
Sl L5+OON i+2su 30 (10 <lo 85 <lo 8 145 36 
S i  L5+0oN 1 t O O U  24 <10 < i o  84 < l o  4 85 12 
Si L5+0ON 0+75U 22 (10 <10 91 (10 5 90 13 
S l  L5+OON 0+50U 22 <10 <10 89 <lo  13 90 20 

; t  I 

S1 L5+00N 0+25U 22 < l o  (10 84 < l o  4 57 1 
S i  L5tOON O+OO 22 < l o  < l o  82 < l o  10 224 10 
S1 LS+OON 2+25E - 21 (10 < l o  82 < l o  3 85 8 
S1 L4+0oH 0+25E 36 <LO < l o  82 <lo  3 77 5 
S1 L4+0ON 0+50E 27 (10 18 77 20 7 98 6 

S i  L4tOON 0+75E 33 < l o  22 18 < l o  12 127 10 
S 1  L4+0ON l+OOE 21  <10 (10 98 <IO 4 138 10 

S1 L4+00N 160E 55 <IO <lo;  80 <IO 18 108 15 
S1 L4+00N 1+25E 20 < l o  <lo, 92 <10 5 146 22 

I S1 L4400N 1475E 23 < l o  < l o  a8 < l o  5 96 7 
I 

SI L4+00N 2+00F 54 <10 <lo' 76 <lo  11 116 4 1  
S1 L4+0oN 2+50E 167 (10 (10 <l (10 <l 219 1 
S 1  L4*00N 3+00€ 26 (10 < l o  95 < l o  16 135 29 
S i  L4+0ON 3+25E 56 < l o  15 73 < l o  a 86 13 
S1 L4400N 3+75E 16 < l o  <IO 113 < l o  2 175 2 

i 
j 

0 S1 L1+00N 5+50U 65 <1n 33 ao < l o  15 99 12 

I S1 L4t00N 4+50E 44 < 1n 36 93 <10 5 80 15 
S l  L4+00N 4475E 27 <IO < l o  71  < l o  13 135 11 

si ~ 1 4 0 0 ~  542514 55 < l o  < i o  70 <10 5 134 11 
si LimN 540nw 68 < I n  <In 70 <In 12 35 1s _- - 
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si Ll+OON 4*7su <5 C0.2 <5 208 < O S  <2 2 13 52 348 57 
si L l t O O N  4+50u 1 c0.2 <S 223 < O S  <2 <1 14. 34 216 33 
S 1  L l t O O N  4*25U 7 <0.2 <S 179 < o s  <2 <l 15 51 392 44 
si L l t O O N  4+0nu 8 <0.2  .7 151 <0.5 (2 2 6 50 468 49 
si L l t O O N  3t7sw 6 0.2 6 152 < O S  <2 <1 22 35 294 43 

129 < O S  <2 <l <5 60 518 24 
156 < o s  <2 <l 10 43 398 27 

si L l t O O N  3tSOU 6 <0.2 
51 L 1 4 W  2+7% 6 (0.2 <5 
si Ll" 2+50u 6 <0.2 <5 183 <0.5 <2 <1 <5 21 380 28 
Si L l t O O N  Ot25U 8 C0.2 <S 160 (0.5 <2 <l 10 44 416 29 
si LI+OON o m u  <5 c0.2 <5 151 (0.5 <2 <1 10 40 275 24 

' ? 

,I 

I s1 L l + O o N  b2SE <5 <0.2 7 103 < O S  <2 <l <5 53 508 31 
Si Ll+OON 0+50E <5 0.2 <5 145 (0.5 <2 <l 14 31 222 23 
S 1  L l t O O N  0t75E <s a . 2  <S 183 < O S  <2 <I 23 29 276 5 1  
S1 Ll+OON l+OOE 6 <0.2 6 226 <0.5 <2 <l 8 44 405 39 
si Ll*OON 1+2S€ 6 <0.2 <5 170 < O S  <2 <l 18 14 561 43 

I 

I 

I 
! 

S1 Ll+OON 1t50E 10 <0.2 <S 178 4 . 5  <2 1 9 78 576 44 
( I ,  S1 Lid" 1+75E <5 <0.2 <S 145 (0.5 (2 <l <s 13 510 38 

s1 Ll+OIPI 2+00E (5  (0.2 (5 221 < o s  <2 (1 6 51 456 36 
Si LltOW 2+2SE 8 <0.2 <$ 137 <0.5 (2 <l 13 54 404 45 ! si L l t O O N  2.50E 8 (0.2 <5 140 < O S  <2 <t 8 96 128 43 

SI L l t O O N  2+7SE 7 <0.2 <5 270 < O S  <2 (1 7 40 286 25 
S i  L l t O O N  3t2SE 7 (0.2 <5 263 < O S  <2 <l 11 14 M6 70 
S 1  l l + O O N  3t50E - 7 <0.2 <5 295 < o s  <2 2 1 45 509 38 

I S i  L l t O O N  3t75E 8 <0.2 <5 259 < o s  <2 1 6 71 637 65 

[ I  I 
1 S t  L l t O O H  44OE 6 <0.2 <5 331 < O S  <2 (1 <S 33 427 16 

~~ ~~ 

I 

275 <0.5 <2 <1 13 45 385 24 
435 < o s  <2 <t 11 35 361 22 S1 L l + O O N  4+50€ 

S1 L l + O O N  4+75E 9 c0.2 5 180 <0.5 <2 <l 14 54 33 1 35 

S1 Ll+OON 4*25E <5 <0.2 <: 
9 <0.2 <s; 

si L i + o a N  ~ + O O F  7 a . 2  <SI 417 <0.5 <2 <1 16 52 340 35 

I 
I 

I 
i 

i 

1 

L 

e 
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PROJECT: OPAL LAKE PAGE 48 

S1 Ll*OIp( 1+25E <2 5 17 7 <l 791 <2 140 <S 13 <20 

SAWLE ELERENT Ga La L i  no Nb Hi pt, . Rb Sb sc Sb 
NUREjLBER UNITS PPI! &n Ppn wn PPfl wn PfJn wll Ppn PPfl wr 

S l  L l t O O N  4475U 
S1 LltOON 4t50U 
S i  L l t O O N  4t25U 
s1 L l t O O N  4 t O O U  
s1 L1+00N 3+75u 

<2 10 ia  6 <1 523 <2 104 <5 i o  <2c 
13 7 17 3 7 265 <2 37 <5 6 <20 
12 9 17 7 <l 432 <2 51 <5 12 <20 
5 10 22 1 <l 590 <2 <20 6 11 <20 

13 9 16 5 7 369 <2 84 <5 7 <20 

S i  L l t O O N  3t50U 8 2 16 4 <l 422 <2 404 <5 6 <20 
S l  Ll+O[P( 2*73 a 5 14 3 <l 295 <2 23 <5 7 <20 
S1 Ll*OON 2*50U 10 a 13 4 <1 35 2 <2 526 <5 6 <20 
S1 t l + O O N  0*25U a 5 15 4 <l 308 <2 <20 <5 7 <20 

! Sl L l t O O N  O t O O U  9 7 11 3 1 249 <2 <2o <5 5 <20 

S i  L l t O O N  1 4 O E  10 4 19 <t <l 785 <2 246 <5 13 <20 
Si L l t O O N  1*75E <2 3 12 1 <I 686 <2 <20 <5 11 <20 
S1 Llt00N 2+00E <2 4 17 <1 <1 529 (2 (20 <5 7 (20 
S i  L l t O O N  2*25E 9 11 17 4 <l 487 <2 47 6 8 <20 

I S l  Ll*OON 240E ia 1 16 6 <l a45 <2 <20 <5 16 <20 

! si Litam 2 + 7 x  8 6 14 4 <1 366 <2 34 <5 7 <20 
- S1 LltOW 3+25E 15 7 16 a <l 1051 <2 <20 <5 11 <20 

I S i  Ll*OON 3 6 0 E  - <2 7 15 2 <I 595 <2 509 <5 10 <20 
S i  L1+00N 3*75E <2 7 21 4 <l 871 <2 <20 <5 15 (20 
Si L l t O O N  4+00E 6 2 21 2 <1 339 <2 175 6 5 <20 

S i  L l t O O N  4t25E 7 6 16 2 <1 321 <2 39 <5 7 <20 
S 1  L l t O O N  4+50E 8 8 19 3 <1 296 <2 51 <5 7 (20 
S1 L l t O O N  4+75F 9 7 16 4 <1 4 29 <2 76 <5 6 <20 
S1 L l + O O N  5+0flE a 9 17 3 <I 343 <2 56 <5 8 <20 

( 1  

1 
I 
I 
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€L€HENT Sr la le U U Y Zn Zr 
UNITS PPIl P P H  PPI ppn ppn PPH PPH PPH 

s1 Ll+OON 4+75u 66 <lo  35 88 (10 9 112 2 1  

SAnPLE 
NUR8ER 

I 

S i  L l t O I B I  4+50U 74 <10 < l o  76 <10 5 118 18 
S i  L l + O O N  4+25U 63 (10 37 76 (10 10 187 15 
si LI+OON 4 t n n u  30 <10 17 108 22 11 106 11 
S1 L l t O O N  3t75U 65 < l o  < l o  89 <10 6 204 11 

1 
I 

I I si L l t O o N  3+50u 21 < lo  27 101 < l o  3 87 6 
S i  Ll+OUN 2+75U 24 <lo  < l o  92 <IO 4 88 4 
S i  LltOlM 2+50U 30 (10 32 76 < l o  6 77 7 
si LI+OoN o+zu 24 <10 (10 95 (10 4 04 4 
s1 Ll*Orn o+oou 17 < lo  < lo  100 < l o  3 127 12 

i si Litam O + Z ~ E  28 <IO 39 91  <la  5 74 7 
S1 L l t O O N  0+50E 26 <lo  < l o  127 < lo  4 138 10 

4 S i  L l + O O N  0*75E 37 < l o  < l o  93 < l o  9 90 20 
s1 L l t O O N  l * O O E  42 <10 21 85 < l o  5 99 5 
S 1  L l t O O N  1t25E 28 (10 41 96 (10 6 76 13 

I 

si L l + O O N  l*SOE 28 <10 52 97 <10 6 84 14 

si L l + O O N  2+00E 36 <lo  37 80 <10 5 75 7 
Si Ll+OON 2+25E 22 (10 < l o  128 < l o  6 146 6 
si Li+ooN 19 <io  49 114 <lo 7 02 9 

I 
i 

! ' 

' S1 Ll+OON 1*75E 25 12 42 90 <IO 6 71 9 

j 
i 

I S1 L l t O O N  2+75E 74 <lo  22 91 <lo  6 84 18 
I S1 L l t O O N  3*25E 64 < lo  66 84 < lo  13 106 14 

S i  L l t O O N  3+50F 38 < l o  49 89 < lo  7 77 10 I 
S i  Ll*OON 3+75E 39 (10 '4 1 97 (10 11 102 15 
S1 L l t O O N  4tOOE 31 (10 37 87 <IO 2 106 7 i 

I S i  L l t O O N  4*25E 24 < l o  < l o  79 < i n  4 69 7 
s1 L l + O O N  4+50€ 27 < l o  (10 78 (10 4 71 3 
S i  LI tOON 4*75E 20 <10 < l o  106 < l o  4 108 3 
S1 11*OON 5*00F 23 11 <10 89 < l o  6 128 3 1 

! 

I 
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S1 L2+00N 1+25E 9 <o.s 11 131 <o.s 5 <1 2 4 51 420 61 
<2 <1 18 4 3  4ca 2 1  !il L2+00N 1+50F <5 (0.5 5 135 (0.5 

S1 L2+00N 2+00E (5 C O . 5  <5 164 <0.5 4 <1 !7 51; 4 36 ?! 

Geochemical 
Lab Report 

s1 L2+00N 3+75u 9 a . 5  <5 i71 C O . 5  5 <1 17 29 385 25 
:;1 L2+0ilN i+5IIU <5 (0.5 < S  100 <o.s h <? 20 25 39 7 3h 
S 1  L2+0ON 3+25U <5 co.5 (5 L J I  1.1 <2  1 26 4a 445 32 
st ! i + ~ r i ~  m u  0 (0.5 <5 273 0.1: (2  /1 2 1  ttn 3h6 ? 7  

4 3 7  

'0 SI L2tOON 0 ~ 7 5 ;  (5 c3.5 <5 i42 ( 0 . 5  \ L  ;1 2 4 44 323 J f  
I ?  I 

i 

~ ~ ~~~~~~ ~ ~ ~ ~ ~~~ 

!;l L2+00N 2+25E a (c.5 Lc 172 ' 0 . 5  2 <1 27 sa 450  3 h 

$1 L2+OC:I 2+50E (5 co.5 <!i 2114 ~ 0 . 5  <2 <1 21 31 34 3 11 
:il L2+00N 2+7SE - 6 t0.5 <5 140 <0.5 3 i1 4 0  65 4 o6 26 
S l  L2+OO:J 3+00E <s (0.5 <5 1LA (0.5 3 <1 23 50 4 35 23 
lit U + 0 0 N  M 0 E  <5 t o . 5  ( 5  240 <0.5 5 <1 19 59 521 45 

nq I 



Bonciar-clegg&compllayLtd. 
UO Pemberron Ave. 
North Vancouver, B.C. 
V7P 3RS 
(60-1) 985-0681 T&. 01-352667 

' 

Lab Report 

S1 L 2 t O O N  0+75E <2 4 13 (1 2 411 11 (20 b <1 <20 
< 2  5 14 1 3 5 O? 1 2  <20 5 <l <20 

S1 L 2 + O O N  1+25E ( 2  3 12 1 2 652 6 <20 (5 (1 <20 
S l  L2+00N 1+5OE <2 3 14 1 3 39 1 9 <20 6 <1 <20 
s1 L2+00N ? + O O E  <2 3 12 1 3 456 6 <20 <5 < I  <20 

0 Si L2+00N i+OOE 

I PROJECT: NOliE GIVEN PbGE 40 
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LZ+OUN U + ~ I I E  28 45 < l o  104 12 5 a i  <1 

Geochemicd 
Lab Report 

S 1  L2tOON 0+75E 30 48 13 83 11 4 71 (1 
lil L2+00N 1+00E 4 1  39 10 8% <10 7 87 <I 
51 L2+00N 1+2SE 34 53 < l o  8 1  (10 12 h9 3 
fil i2+00N 1+50E 2 s  4 :  < l o  103  <10 5 90 <1 1 

I lit L2+00N 2tOflE 23 41 <10 95 < l o  5 14 <1 

I 
lit L2+00N 2t25E 39 L? < 10 33 < l o  i 73 2 
1;l L2+00N 2+SOE 29 42 <10 87 (10 S 72 3 
!;1 L2+OCN 2t75E - 27 43 12 105 <10 5 79 12 
!il i 2 + 0 0 N  3+00E 29 58 < l o  71 (10 3 57 <l 
S1 L2+00N 3+50E 39 49 11 85 (10 11 87 3 

i 

I 

I 
I 
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S l  LOtOON 0+2SE 9 <0.5 14 110 (0.5 8 
lil L0+90N 0+75E <5 <0.5 <S 139 <0.5 <2  
s1 LO+OON l + @ 0 E  7 (0.5 7 181 c0.s S 
5;: LO+OCN 1+25E b a . 5  <5 107 <0.5 0 
si m a a N  HOE 9 (0.5 .: 5 211 C3.5 2 

<1 24 52  438 
(1 30 57 466 
(1 26 70 462 
<1 . 26 63 526 . 
(1 35 62 37 1 

31 
3Y 
44 
3 1 
- 4  
L J. 

( j  !;1 LO+OflN 1+75E h (0.5 <5 25 7 0 .7  3 <1 56 3 3  127 62 
si Lotnot4 2 1 2 5 ~  b ( 0 . 5  (5 119 (0.5 ‘ 2  i 1 22 75 5 i4 3 6 
SI LflbflON ?+SUE i, ( 0 . 5  <5 110 <0.5 5 (1 23 68 4 4 9  22 
$1 LOtOON 3t25E (5 a . 5  (5 161 (0.5 (2 (1 22 57 563 411 

I St LO+OON 3+50E <s (0.5 11 148 (0.5 <2 (1 24 63  524 33 

1;: LOtOON 3+75E 7 (5 co .5  8 328 <O.S 8 <1 2 1  I 44 445 35 
<5 0.7 <5 251 (0.5 a <l 22 54 488 45 

S 1  LOtOON 4+25E 8 ~ 0 . 5  12 285 C O . 5  1 <1 32 61 477 57 
$1 LOtOON 4+50E 13 <0.5 <5 242 <0.5 5 (1 25 4 h  408 3 1  
S1 LOtOON 4b7SE 7 <0.5 <5 262 <0.5 3 <l 24 52 454 12 ! 

. .  
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Sample DescriDtions - Opal Lake 

Attitude' Sample # Width Fiuure' DescriDtion 

2201 

2202 

-- 
40/90 

4m 

20 cm 

Ankerite - Qz zone 
Si1 zone in ankerite - Qz, 
green oxide 

2203 

2204 

2205 

1106 

2207 

2209 

22829 

22830 

22831 

22917 

5 cm -- Massive ankeite, vuggy with 
boxwork Qz 

2.5m 

30 cm 

9 m  

Select 

Ankerite -- 
125/90 Serp with Qz and minor fuch 

Green Ankerite 

Ankerite with minor fuch and 
Qz 

Grab 

Grab 

Bull QZ f l o a t  

Rusty Qz float 

Black and Grey Qz float Grab 

Select Qz schist, Imo \ 

Select Opln Qz Brxx, bleached fine- 
grained clasts 

- 30 cm . 22918 

22919 

22920 

22921 

Opln Qz brxx with local 
Jasper 

Opln Qz brxx, and black Qz Select 

35/52N 8 cm Opln Qz vlts and black Qz 
Select -- Diss su, fine-grained in p a l  

brown dyke 

Beached & Si1 altn, white an 
green with minor diss su 

Black chal Qz, drusy vugs 
with minor green oxides. 

Black and white chal Qz brxx 

22922 

22923 

22924 

. .  2.5m -- 

Select -- 

25 cm -- 



- 2 -  

Fiaure Sample # Attitude Width 
I 

Descrintion 

4m 22925 -- Ankerite brxx 
22866 160/70E Grab 

22867 155/743 Grab 

Banded fuch'c Cb, X cut Qz 
vns & vlts. No vis Su I ,  

Banded dol'c list, fine diss 
black Su, Qz vus & vlts. 

22868 

22869 

Grab 

Float 

Banded dollc list, no vis su 

Milk white Qz with minor 
fuch, no vis Su 

22870 120/80N Grab Serp with minor hem vlt, 
random slickensides. 

Dol brxx with buff clasts, 
xcutting dol vlts, no v i s  Su 

22871 

22872 

22873 

Select 

Select 

Select 

Select 

85/74N 1 - 2 0  cm 

92/46N 40 cm 
- 

-- Dol brxx, no vis Su, 45/80Nw 
fracture set. 

50/70W 

-- 
Chal and Opln Qz brxx, hem'c 
no vis Su. 

22874 Chal brxx with hem'c matrix 
fine black diss Su. 

22875 

22726 

Chal brxx with serp selvage, 
no vis Su. 

Chal brxx with serp and buff 
clasts, black rimming on top 
of clasts. 

22727 97/72N 30 cm Chal brxx with fw serp 
selvage in various altn 
stages 

22728 128/55N Select Chal and drusy Qz vn, 
dollifom banding vuggy. 

22729 

22730 

22731 

170/78W 

150/77W 

Select 

Grab 

Grab' 

Banded list, lmo, no vis Su. 

Dol vn'd list, black cb. 

Si1 cb, green opln vlts, 
white dol h s  and stwk. 



Sample $ 

22732 

22733 

22734 

22735 

22832 

22833 

22834 

22835 

22836 

22837 

22838 

22839 

22840 

22841 

22842 

22843 

22844 

Attitude 

13 5 /  8 8NE 

120/65N 

140/90 

164/85E 

20/85W 

176/80W 

160/80E 

136/863 

- 3 -  

Width Fiaure 

Grab 

Select 

Select 

Select 

Select 

Select 

1.5m 

1.5m 

1.5m 

1.5m 

1.5m 

1.5m 

1.5m 

1.5m 

1.5m 

1.5m 

1.5m 

Description 

si1 list, fine black Su whic 
parallel banding 

Banded list with cal stwk 
fuchlc 

folded serp with epid and do 
vn's, fine diss Su 

Folded serp, epid and do 
un's, fine diss Su. 

Qz stwk in patchy green list 

Qz stwk in silicic list 

Lmo, talcose, fuch'c lis 
with xcutting dol vn's an 
vlts. 

Banded fuch'c list with fine 
black diss mafics 

Banded fuch'c list wit 
xcutting cal vns and fin 
black su? 

Banded fuch'c list wit 
xcutting cal vns and fin 
black su? 

Fuch'c list with remnant 
serp? fabric, red 

Fuch'c list with remnant 
serp? fabric, red 

Foliated fuchlc cb, dol band 

Silicic, fuch'c list with 
mafic blebs 

Fuch'c list xcut by Qz lense 
and vlts 

Uno list, fuchlc with dar 
blue smears 

Fuchlc list, red banding 
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Attitude Width Fiaure 

. Old Campi -- Select 

Old Camp3 137/85S 5m ~ 

1 :' 

Jw-1A 147/80SW lm (approx.) 

lm (approx.) Jw-2 -- 
serp 

Jw-3 147/76N lm (approx.) . I  

JW-4 140/65N 10 cm 

'-0 Jw-7 lm 

JW- 8 0/90 grab 

JW-9 115/ 7 8N lm 

Jw-10 100/73S lm 

(approx. 1 

JW-11 

JW-12 

Opal Core 1 

Opal Core 2. 

Ted-SH 

S of N.M 

-- 
100/70N 

185/86E 

15 cm 

1.5 

Select 

Select 

Select 

Select 

Acucular habit millerite in 
poln Qz brxx 

Si1 serp fw skip chip sample 

Si1 serp withminor fuch 

Folded pale green to blac 

Dark green folded serp 
(almost crenulated) 

Cb (magnesite?) vn with red 
coloration, no vis su 

Serp with minor fuch? and Qz 
vlts 

ankeritic serp with mino 
fuch? 

fresh serp 

ankerite with 
foliations 

Fractured lmo 
(ankerite) 

remnant 

weathered Qz 

Ankeritic and Si1 serp, 
grey-green matrix with cb 
clats, remnant foliations 

Dol vn and 5 cm of intense 
si1 fw 

listtc alteration, fuch with 
lmo weathering 

si1 cb brxx 

Black serp 

Uno, fuchlc list with 
conjugate Az vns 

Parallel shears with Qz 
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Attitude Width Fisure , Descri~tion 
I 

RIP 1 0/50E Select fine grained, red, fuch, si1 
ankerite with powdery green 
altn on fractures 

i RIP 2 

22736 

0/50E 

-- 
Select 

5m 

5m 

5m 

Fresh serp grades into R I P  1 

1/10 skip ship; fuch list 
with opln Qz slickensides 

22737 

22738 

22739 

-- 

120/60N 

2/10, list with xcutting Qz, 
no vis Su 

3/10, mafic cb altn, xcuttin 
dol and Qz 

5m -- 4/10, mafics and cb with pod 
of white weathered list, no 
vis Su 

i 

22740 

22741 

22742 

5m 

5m 

5/10, fuch'c list with opln 
Qz vns 

6/10, 
serp I 

opln Qz stwk in fold w 
pale green weathered 
minor opln Qz vns 

5m 7/10? 
serp? 

fuch 'C list gradins 22743 8 /  lo-, 
into l m o  mafics xcut by Gal 
stwk 

22744 145/75N 5m 9/10 fuch list in contact 
with brown cb mafic dyke? 

i 

22745 115/72N 5m 
I .  

whit 10/10 foliated 
weathered list minor lmo 

float? 

select -- 
22746 lmo leucocratic ankerite? 

with fine black su 
22747 vuggy opln Qz in serp with < 

xcutting dol vns, no vis Su 

fuch'c cb, no vis Su 22748 

22750 

Select 

1 . 5 m  
'. 

fuch'c list with crackle 
texture xcut by Dol vns 



Samle # 

22749 

22845 

22846 

22847 

22848  

22849 

22850 

DC's AT&T 

stetson 
opal-sd 

Attitude 

-- 

15 O/ 7 4NE 

15 0/7 4NE 

-- 
15 O/ 8 2NE 

15 O/ 8 2NE 

15 O/ 8 2NE 

- 

Width 

1/ 5m 

1.5m 

1.5m 

1/ 5m 

1.5m 

1.5m 

1.5m 

- 6 -  

Fiaure Descrbtion 
i 

fuch'c list with crackle 
texture xcut by Dol vns 

' -Banded and folded fuch'c 
list, Qz lens parallel 
foliation 

Banded and folded .fuchIc 
list, Qz lens parallel 
foliation 

fuch'c list rubble 

fuch'c list, 115/60N fractur 
sets 

fuch'c list with xcutting Qz 
vlts, 40/50W & 115/60N 

fuch'c list with xcutting Qz 
vlts, 40/50W & 115/60N 
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PARAMETER SIJMMAF:Y STATISTICS FOR PROBABILITY PLOT ANALYSIS 
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OPAL LAKE SOIL DATA 1989 02/06/3C; 

PARAMETER SUMMARY STATISTICS FOR PROBABILITY PLOT ANALYSIS. 

Data F i l e  Name = 0PALBOND.PLT 
I 

C .l .-I V a r i a b l e  = s r U n i t  = PPm N =  LlGA 

1:: = 36 

I .  

T r  a n s  f o r m  = Logar  i t hmi I: Number o f  F c t p u l a t i o n s  = 3 
. -  

# u f  M i s s i n g  O b s e r v a t i c m s  = 0 .  

Maximctm LN L i k e l i t i c w d  Value = -1465.352 

Far amet er i zed D e q r  ees ctf F r  eedcm = 5 
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APPENDIX V 

LABORATORY TECHNIQUES 



Sample Preparation Procedures: 

General Organization 

Upon a r r i v a l  t h e  samples are  ass igned  a unique l o t  number. They are 
then s o r t e d  and ca ta logued  i n  alphanumeric ordek.,_lhis o rde r  is kept 
throughout t h e  p t e p a r a t l o n ,  a n a l y t i c a l  and r e p o r t i n g  process. Any d i sc reoanc ie s  
between t h e  s u b m i t t a l  form and t h e  samples rece ived  a re  noted a t  this t i m e .  

Bo& Crushing 

The ent ire  d r i e d  sample i s  p u t  through a primary jaw crusher .  
reducer  t h e  sample t o  1/4" o r  f iner .  All of t h i s  material  fs then t r a n s f e r r e d  
t o  a cone c ruehe r  which reduces t h e  sample t o  10  mesh. 
sample i s  passed through a Jones r i f f l e  s p l i t t e r  r epea ted ly  u n t i l  a 
r e p r e s e n t a t i v e  split of about 250 grams i s  obtained. 

This 

The entire crushed 

A r ing  and puck grinder is used t o  reduce t h e  sample t o  150 mesh. 
Because this equipment breaks t h e  sample down by impect rather than  by shearing, 
there is less of a contaminat ion problem than  with a p l a t e  p u l v e r i z e r  and i t  i s  
also  eas ie r  EO get  a finer grind.  
alloy with a high chrome content .  
contaminat ion  (about .Ol% Cr and .OS%Fe), we a l s o  have a ceramic g r ind ing  head 
which can be used i n  p l a c e  of t h e  chrome steel head t o  e l i m i n a t e  t h i s  source o f  
contaminat ion.  

These grinding heads are a hardened a t e e l  
Because t h i s  gr ind ing  head nay cause some '0 

Coutamination Prevention 

Each crushing un i t  is cleaned o u t  between samples using brushes and 
compressed air. 
u s ing  both t h e  jaw and cone c rushe r s  t o  clean out t h e s e  u n i t s  between d i f f e r e n t  
l o t a .  If h i g h  samples are i n d i c a t e d  then gravel i s  run through the equipment 
between samples. S l m t l a r i l y ,  t h e  g r tnd ing  heads are c leaned  between samples by 
brushing and blowing with compressed a i r .  
content) i s  pulver ized  i n  each g r i n d i n g  head between d i f f e r e n t  lots or berveen 
any high samples  which are ind ica t ed .  This eliminates the p o s s i b i l i t y  of cr088 
contaminat ion between l o t s .  However, there is s t i l l  a p o s s i b i l i t y  of a 
contaminat ion t r a i n  If hfgh grade samples are  not i n d i c a t e d  and a r e  submit ted 
in the same batch as t r a c e  l e v e l  samples. 

7n a d d i t i o n ,  a g r a v e l  wi th  a low metal conten t  i a  crushed 

A c lean ing  sand ( i c  low m e t a l  

'. 
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Procedure f o r  Geochemical Cold Analysis: 

, 
\ 

I 
I 

A prepared sample of I b  t o  60 grams i s  mixed wtth  a f l u s  which Le 
composed mainly o€ lead oxide.  The proportions of t h e  f l u x  components are 
adjusted depending on the nacure of the sample. 
the gold. The samples are fused a t  1950 F unti l  a c l e a r  melt i s  obta ined .  The 
l e a d  button which a l s o  contains the precious metals i s  then  separated from the 
slag:. Heating i n  the cupel lat ion furnace separates the  lead from the noble 
metals. The precious metal beads that remain are  transferred t o  test tubes and 
dissolved with aqua-regia. The s o l u t i o n  i s  analyzed u s i n g  Atomic Absorption or a 
Plasma Emission Spectrograph by comparing the readings of these solutions w i t h  
readings of standard so lu t ions .  

Silver is added t o  he lp  c o l l e c t  

.‘ 

. .. Contaminat ion  Preventfon 

p o s s i b i l i t y  OP cross contamination. 
re-use by discarding any which had high samples in them. During the analysis a 
blank s o l u t i o n  i s  run between each sample to ensure t h a t  there  ts no carry-over. 

The test tubes and cupels are used only once so that  there i s  no 
The fualon crucibles are cleared before 


