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INTRODUCTION: 

During the summer of 1989 White Geophysical Inc. conducted a 

program of soil sampling over the Tim claims near Lac La 

Hache B.C.. The Samples were analyzed in the early fall and a 

program of induced polarization surveying was conducted by 

Action Mine Services Inc. on the primary targets as defined 

by the geochemical survey results. 

In January of 1990 White Geophysical Inc. was commissioned by 

Liberty Gold Corp. to compile, plot and analyze the 
geophysical and geochemical data. This report is the 

culmination of that project which has defined a large region 

as extremely favorable to copper-gold mineralization. 

PROPERTY : 

The Tim, Tim 1 and Tim 2 claims are described in the table 

below and illustrated in Figure 2. 

Claim Name Units Record No. Record D a t e  

Tim 

Tim 1 

Tim 2 

10 

18 

20 

3 6 3  August 2, 1979 

677 April 2 8 ,  1980 

678 April 2 8 ,  1980 

LOCATION AND ACCESS: 

The Tim claims area is located approximately 21 kilometres 
northeast of Lac La Hache in the Cariboo region of British 

Columbia. The Timothy Mountain road, a good gravel road, 

approaches the claims directly from the Lac La Hache 

townsite. This road, which is maintain year round, leads 
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after approximately 21 kilometres, to a right fork onto a 
secondary logging road, which gives access to the property. 

Access can also be had via the Spout Lake and Murphy Lake 

roads to Rail Lake. At Rail Lake the 1700 logging road turns 

eastward which after approximately 18 kilometres gives access 

to the northern portion of the property. A four wheel drive 

vehicle is required to traverse the roads on the property. 

The property is located at Latitude 51 56” Longitude 121 

15‘W and is covered by N.T.S. sheet 92P/14W 

SURVEY GRID : 

The survey grid was established in 1988 to accurately 

correlate the existing work on the property and to conduct a 

blanket total field magnetics and VLF-EM survey. The 

north-south baseline was centered on the property and 1500 

metres lines turned off towards the east and the west every 

100 metres. Stations were marked every 25 metres along the 

lines. 

This entire grid was soil sampled and the central portions 

surveyed utilizing the induced polarization technique. 

History and Previous Work: 

The claims lie on the southwestern nose of a large magnetic 

arc which curves eastward and is some 15 kilometres in 

length. Geological investigation has shown this feature is 
sourced in magnetite rich alkalic stocks and dykes. Initial 

investigations in the area began in the late 60’s when 

regional soil sampling located extensive evidence of copper 
mineralization. 

- WHITE GEOPHYSICAL INC. / 
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Two principle properties were located at that time; the WC 

claims near Spout Lake, and the Tim Claims (1967 by Coranex). 

Coranex conducted preliminary Geochemical, induced 

polarization and magnetometer surveys resulting in the 

identification of three anomalous induced polarization 

responses. 

Asarco briefly optioned the ground from Coranex in 1970 and 

then Amax optioned the claims in 1972. AMAX mapped the 

geology of a portion of the claims including the Tim No. 1 

and No. 2 showings. 

The claims lapsed and then were restaked by Stallion 

Resources Ltd. in 1980. Stallion conducted bulldozer 

trenching and a limited amount of geochemical work over the 
southernmost induced polarization anomaly. 

The Tim Claims were drill tested by Stallion Resources Ltd. 

in the fall of 1983. Five short diamond drill holes were 

sighted to test the Tim No. 1 showing. As reported by 

Stallion Resources the No. 1 hole intersected 140 feet of 

mineralization with a weighted average of 2.91% Cu, 0.79 

oz./ton Ag and 0.02 oz./ton Au. (George Cross Newsletter No. 

197, 1983). None of the core has survived to confirm the 
results. 

R. Gale from surface showings came to the conclusion that the 
hole may have cut the mineralized zone at an acute angle and 

thus not accurately represent the true width of the 

mineralized zone. This will only be confirmed by further 

drill testing. 

L WHITE GEOPHYSICAL INC. / 
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Hole No. 5 reportedly contained 20 feet of mineralization 

grading 1.55% Cu 0 . 4 0  oz./ton Ag and .01 oz./ton Au. 

Liberty Gold Corp. optioned the Claims from Stallion 
Resources Ltd. In the summer of 1988 a new grid was 

established over the entire property eastwest lines being 

established on 100 metre centers with 25 metre station. 

Magnetometer and VLF-EM surveys were conducted over the 
entire property. 

In the summer and fall of 1988 R Gale, P.Eng using historical 
records and visiting the property conducted a thorough 

compilation of the 20 years of data available on the property 

and recommended further exploration. The first phase of this 
exploration work consisted of a blanket soil geochemical 

survey. The second phase of work was an induced polarization 

survey over the strongest geochemical anomalies. This work 

is the basis for this report. 

REGIONAL GEOLOGY: 

The regional geology of the area is depicted by G . S . C .  Map 

1278A, Bonaparte Lake Map Area, 1972. The Tim claims are 

situated near the eastern margin of the Intermontaine Belt. 

This belt is composed of a northwesterly trending assemblage 

of Upper Triassic - Lower Jurassic volcanic rocks belonging 
to the Nicola, Takla and Stuhini Groups and is often referred 
to as the Quesnel Trough. 

Nicola volcanic rocks of Triassic age underlay the property. 

They have been mapped as augite, andesite flows and breccia; 
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tuff, argillite, greywacke and grey limestone. The Takomkane 

granitic batholith of Triassic-Jurassic age lies to the east 

of this sequence of rocks. An extensive cover of Upper 

Tertiary (Miocene-Pliocene) basaltic lavas of the plateau 

type lie to the west. 

The eastern edge of the Intermontane Belt contains a linear 

band of alkalic stocks composed of diorite, monzonite and 

syenite. These stocks intrude the volcanic strata and 

commonly alter the country rocks. They are hosts for several 

alkalic suite porphyry mineral deposits such as Copper 

Mountain, Afton, Cariboo-Bell and the recently discovered QR 

gold mine. The QR discovery is reported to contain some 6500 
kilograms of gold reserves. 

Property Geology (summarized from R.Gale 1988 C H.Jones 1990) 

R o c k  Types 

1. Triassic-Jurassic Volcanic Rocks 

The oldest rocks in the area are Triassic-Jurassic andesitic 

to basaltic flows and tuffs which are typical of the type of 
rocks referred to as the Nicola Group elsewhere in British 

Columbia. 

AMAX mapped a northwest trend with a steep dip to the 
northeast for bedding in the volcanic rocks. 

2. Syenite Breccia 

The syenite breccia is a distinctive grey to white hard dense 
rock composed of a very fine grained ground mass surrounding 

\ WHITE GEOPHYSICAL INC. 1 
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1-2 cm wide rounded fragments of white medium grained syenite 

porphyry. The poor exposures of the breccia contain both 

pyrite and chalcopyrite (Harold Jones, P.Eng Jan. 2 4 ,  1990) 

Two outcrops of syenite breccia, mapped by AMAX are located 

near the center of the claims. Similar outcrops lie to the 

east and west of here developing an east-west trend. 

3 .  Syenodiorite 

A large mass of syenodiorite intrusive rock underlies the 

northwest and central parts of the claims. It appears to 

splay into a number of southerly trending dykes towards the 

southern and eastern margin of the area. These dykes are 
younger than the syenite breccia, as evidenced by their cross 

cutting relationships. 

4 .  Tertiary Volcanic Rocks 

Basaltic flows outcrop near the northwest side of the claims. 

They are erosional remnants of what had been a widespread 

layer of very young rocks capping the whole area. 

Alteration and Mineralization: 

Alteration consists mostly of epidote, K-felspar, quartz and 

amphibole occurring along fractures and shears on or near 
volcanic - intrusive boundaries. The alteration is often 

accompanied by veins and desseminations of chalcopyrite, 

pyrite, magnetite and in some cases molybdenite and sheelite. 

. WHITE GEOPHYSICAL INC. 1 



Tim No. 1 Showing 

The Tim No. 1 showing occurs at the contact of a north-east 
striking synodiorite dike with volcanic rocks and also at a 

northwestern trending contact of syenite breccia. Epidote, 

K-felspar and amphibole alteration exits along the northeast 

trending fracture surfaces. Mineralization consists of 

patches of desseminated chalcopyrite. 

Tim No. 2 showing 

The Tim No. 2 Showing is located on the western side of a 

northerly trending synodiorite dike. The western contact of 
the dike is marked by a northerly trending 5-10 metre deep 

gully formed on a shear zone. Mineralization consists of 

chalcopyrite and molybdenite as narrow fracture-filled 

veinlets in fresh andesite and as desseminated patches in 

altered andesite and syenodiorite. Sampling by R.Gale 1988 

at .5 metre intervals across the 5 metre trench returned 

.58% Cu, 332 ppm Mo, 82 ppm W and 149 ppb Au. 

Tim No. 2a Showing. 

A scattering of small outcrops for 200 metres northwest of 

the Tim No. 2 Showing leads to the Tim 2a Showing. These 

outcrops contain chalcopyrite as fracture filling. A trench 

at the Tim No. 2a showing exposes syenodiorite similar to 

that of the Tim No. 2 showing with weaker fracturing and 

sparser mineralization. 

Native Copper Occurrence. 

Native copper and chalcopyrite has been discovered in an area 
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of extensive malachite staining on a roadway between line 

26s and 27s at approximately 750W. Minimal hand trenching 

uncovered native copper desseminated and on fracture faces in 
altered volcanics. 

Chalcopyrite in Syenite Breccia. 

Calchopyrite and pyrite have been found contained within the 

Syenite Breccia on the western boundary of the Tim Claim. A 

sample taken on line 23s at 50 east assayed 235 ppm Cu, 100 

ppm Pb, 25 ppm Mo, 42 ppm Au. 

Other Sampling. 

Strongly fractured 

25W assayed .l% Cu 
andesite in a trenched located at line 19s 

and 29 ppb Au. 

0 / 
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Remarks : 

The above summary of mineralization on the Tim Claims clearly 

demonstrates that copper and precious metal mineralization 

occurs within the volcanics, the syenite breccia and also 

along the contacts between the synodiorite dykes of the same 
age as the synodiorite intrusive underlying the northwestern 

portion of the claims. 

Soil Geochemistry Survey: 

The soil geochemical survey was conducted during the summer 
months of 1989 over the existing grid which spans the whole 

property. This grid was established in 1988 to conduct the 

magnetometer and VLF-EM surveys and tie in all the existing 

information on the property. The soils were taken at 5 0  



metre intervals. The sampling was done utilizing a grubhoe 

and the samples were placed in gausseted kraft bags. The 

samples were field dried. Wherever possible the samples were 

taken from the well developed B Horizon. In most areas of 

the property this horizon exits at a depth of 30-70 cm. In 

areas were no B horizon was found the A horizon was sampled 

and in swamps where nothing but organics were available no 

samples were taken. 

The samples were analyzed by Acme Analytical Laboratories in 

Vancouver B.C.. A standard 32 element ICP was done and gold 

was analyzed for by acid leach/= from a log sample. 

Induced Polarization Survey: 

The induced polarization survey was conducted utilizing a 

Huntec MK. I11 receiver and a Huntec MK IV transmitter 

deployed in a pole-dipole array with a=50 metres. Various 

n-spacings were used on different portions of the grid as 
results dictated. In area of interest n=1,2,3 and 4 were 

used. The overvoltage discharge was read with a delay of 240 

milliseconds. The over voltage is normalized with the primary 

voltage and integrated over the time slice and thus is 
presented as chargeability in milliseconds. A geometric 

factor is computed from the electrode locations and is used 
to compute the apparent resistivity in ohm-metres. 

Discussion of Results: 

During the summer of 1989 White Geophysical Inc. was 

contracted by Liberty Gold Corp. to conducted a program of 
soil geochemical sampling on the Tim Claims near Lac La Hache 

B.C.. A total of 2235 samples were taken and analyzed by 

\ WHITE GEOPHYSICAL INC. I 



I U  7 

standard 32 element ICP plus gold by acid leach from a log 

sample. The results of the silver copper and gold analysis 

have been posted and hand contoured at a scale of 1:5000. In 

addition to this colour representation of the following 

elements distributions have been included as foldouts in this 

report: Ag, As, Au, Co, Cu, Fe, K, Mn, Mo, P, Pb, V, Zn. 

The induced polarization survey was carried out in November 

of 1989 and covered the central portion of the claims. This 

area was chosen since it encompassed the strongest 

geochemical anomalies and the most prominent of the known 

showings. A total of 36 kilometres of induced polarization 

work was preformed 18 lines spanning lines 1100s to 2800s 
inclusive. All of the lines were surveyed with a minimum of 

2 n-spacings with many areas being detailed with 4 

n-spacings. The data is presented in pseudosection form for 
each of the lines and a representative sample of the 

chargeability data and resistivity data has been plotted as 

contour maps at a scale of 1:5000. 

The induced polarization survey delineated two distinct 

anomalous zones, the northeast zone and the central zone. 

The northeast zone is generally an ellipsoid with a major 

axis of length 1300 metres and a minor axis of length 500 

metres. Within this zone are Three localized highs. The 

high at the north end of the zone is the strongest with 
chargeability anomalies in excess of 35 milliseconds. The 

high in the center of the zone is the weakest with 

chargeability readings in the order of 20-25 milliseconds. 
The 1983 drilling done by Diamond Resources Ltd. was 

positioned on the very southwest flank of this zone near the 

central high. It appears that the drilling just caught the 

r - ~ n  
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flank of this zone. The southern high is again a relatively 

strong response of approximately 35 milliseconds. These 

strong responses indicate that the rock unit should contain 

5-15% sulphides. 

The central zone has the characteristic signature of a 

steeply dipping lithological unit. The zone is 1500 metres 

long with a near surface response approximately 300 metres 

wide. The chargeability signature indicates that the zone is 
dipping steeply to the north. A 100 foot trench opened by 

Stallion Resources Ltd. on the eastern toe of this zone 

assayed 0.2% Cu. R Gale sampled strongly fractured andesite 

line 19s at 25W which returned 0.1% Cu, 29 ppb Au. 
Geophysics indicates that at this point the surface of strong 

mineralization is actually lying at least a depth of 50 
metres. 

The majority of the induced polarization anomalies appear to 
be underlain by what was originally mapped as syenite breccia 

vent material. The Tim No. 1 showing, the focus of the 1983 

Stallion Resources Ltd.'s drill program, and part of the 
northwestern induced polarization anomaly is currently mapped 

as a series of syenodiorite dykes intruded into the syenite 
breccia which is overlain by volcanic breccia. 

The majority of the northwestern and central induced 

polarization zones are coincident with areas of anomalous 
copper geochemistry in the soils. The local ice direction in 

this area is accepted to be southwest to northeast. The 

geochemical distribution tends to confirm this with a general 

geochemical smear to the northeast. Very few anomalous 
geochemical values are seen to the south west of the central 

induced polarization zone. This indicates that the induced 

\ WHITE GEOPHYSICAL INC. / 
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polarization anomalies are the source of the copper 

mineralization. 

The geochemical data displays several other interesting 

general trends: 

Molybdenum is found only in the northeast corner of the 

property. This area is most likely underlain by part of a 

granitic batholith. 

Zinc is mainly concentrated in the south-southcentral portion 

of the claim group. The zinc may in part be concentrated 

here due to the prevalent drainage and its high mobility. 

Gold is concentrated on the northeastern flanks of the 

induced polarization anomalies. This is probably due to ice 
direction and the low mobility of gold. This would also 

indicate that the gold is sourced in the area of the induced 
polarization anomalies. 

Silver values on this property are generally extremely low. 
This is hard to explain since substantial amounts of silver 

have been report in drill core and rock samples. It is 
possible that this may be due to the ICP analysis technique. 

Potassium is generally distributed in the 

southwestern-central reaches of the property. This may again 

be due to the prevalent drainage patterns. Potassium values 

are low in most areas mapped as being underlain by the 

synodiorite intrusive rocks. An interesting relatively 

narrow potassium high strikes southwest to northeast on the 

property. This is may sourced in a narrow fracture zone 

associated with K-spar alteration or a late k-spar rich 

WHITE GEOPHYSICAL INC. 1 



intrusive dike. A break in the potassium data is noted along 

the general trend of a magnetic low described by G.White 

1988. 

Vanadium expresses the same general trend as the potassium 
data. A strong break in the vanadium data is noted along the 

same magnetic low as the break in the potassium data. A 

second weaker break is subparallel and to the west of this 

major break in the data. This break is also coincident with 

a weaker subparallel magnetic low described by G. White 1988. 

The combined magnetic, induced polarization and geochemical 

data leads me to postulate that the host rock - source of the 
mineralization in the area is the syenite breccia and that 
this is not a vent rock as originally thought but rather a 

conglomeratic tuff containing desseminated mineralization. 

This mineralization may be concentrated to massive or 

semi-massive sulphides in some areas. 

Evidence for the postulate: 

1. Most of the known mineralization on the property is within 

a few hundred metres of mapped or geologically inferred 

occurrences of the tuff. 

2. Most of the copper and gold soil geochemical highs are 

coincident or down ice of the postulated occurrence of the 
tuff . 

3 .  All known occurrences of the tuff are within the bounds of 
the strongest induced polarization anomalies. 

4 .  The tuff has been seen to contain desseminated pyrite and 

chalcopyrite. 

L WHITE GEOPHYSICAL INC. 1 



5. Geophysical evidence suggest that the conglomeratic tuff 

has been heavily broken and displaced by fault activity. 

The geophysical signature of the central induced polarization 

zone suggests the zone is a lithological unit fault 

terminated at both ends, with a strike length of 1500 metres 

and a near surface width of approximately 300 metres dipping 

at 40-60 degrees to the north. This zone lies in contact 

with various volcanic units all of which may host the 

sulphide mineralization. This zone has been intruded by 

syenodiorite dikes which may have remobilized and 

concentrated the mineralization. The conglomeratic tuff 
presents and excellent exploration target. 

Recommendations: 

The prime targets for exploration are two strong induced 

polarization anomalies in the central portion of the claim 
group. These anomalies are sourced in a significant amount 

of sulphide mineralization. The presence of copper sulphides 

in previous drill results and outcrop support the theory that 

a significant part of the induced polarization anomaly is 

sourced in copper sulphides. The distribution of the 

geochemical data also indicates that copper is not isolated 
to the known showings. 

The induced polarization data indicates that the syenite 

breccia may not be a vent material but part of a large 
geological unit dipping at 40-60 degrees to the north, 

possibly a conglomeratic tuff. This area should be 

extensively trenched and drilled to determine the nature of 

the central induced polarization anomaly. 

14 
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The northeastern induced polarization anomaly is known to be 
sourced in copper sulphides in the vicinity of the Tim No. 1 
showing. Here previous drill data returned 140 feet of 2.91% 

copper (not true width) with 0.79oz/ton silver and 0.02oz/ton 

gold. The previous drilling was on the flank of the anomaly 

leaving the main portion of the anomaly still to be tested. 

The anomaly extends 400 metres to the southeast and 900 

metres to the northwest of the Tim No. 1 showing. This 

entire area should be explored by trenching and drilling. 

Conclusions: 

The geological, geophysical and geochemical evidence 

indicates that the Tim Claims have excellent potential of 

hosting an economic orebody. The induced polarization and 
geochemical surveys have delineated two large anomalous zones 

which are sourced in sulphides. The known mineralization and 

soil geochemical survey suggest that a significant portion of 
these are copper sulphides. Known mineralization and soil 

geochemical results also suggest that the sulphides host 
significant precious metals. Due to the large extent of the 

anomalies a program of trenching and percussion drilling 

(reverse circulation) should be undertaken to test these 

anomalies. 

Respectfully Submitted, 

I 15 
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COST BREAKDOWN: Soil Geochemistry Survey 

Wages 

Personnel Dates per Diam Total 

B. Robertson Jul. 25-Aug 14 $ 400.00 $8400.00 

L. Torhieden Sept.26-Oct.1 $ 350.00 2100.00 

3500.00 J. Towmey Aug.9-Aug.18 $ 350.00 

T. Watson Ju1.25-Ju1.31 $ 350.00 2450.00 

Room and board 44 mandays @ $65/manday .............. 2860.00 
Truck 31 days ..................................... 3100.00 

Sample analysis .................................. 18.623.15 

subtotal $41,533.15 
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COST BREAKDOWN: Induced Polarization Survey 

Wages 

Personnel Dates per Diam 

B. Robertson Oct. 23-31 $ 350.00 

Nov.l-4,8-30 

Dec. 1-3 

A .  Kriberg Oct.24-31 $ 275.00 

Nov.l-6,9-30 

Dec. 1-3 

R. Street Oct.24-31 $ 275.00 

Nov.l-4,9-30 

Dec. 1-3 
T. Kolchinski Oct.23-0ct.31 $ 275.00 

NoV. 1-6 

D. Hrynyk Nov.8-19 $ 300.00 

J. Gordon Nov. 20-30 $ 275.00 

Total 

$14,350.00 

10,725.00 

10,175.00 

4,125.00 

3,600 .OO 

4,400 .OO 

Instrument Rental 41 days @ 200/day .............. $ 8,200.00 

Room and board 160 mandays @ $65/manday ............ 10,400.00 
Truck 43 days ..................................... 4300.00 

Subtotal $70,275.00 

Mobilization and demob. .......................... $ 5,000.00 

Trenching ........................................ $ 1,000.00 

Road Building .................................... $ 7,500.00 

Drafting and reproduction ........................ $ 3,800.00 

Plotting ......................................... $ 4.500.00 

Subtotal $21,800.00 

WHITE GEOPHYSICAL INC. c 
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COST BREAKDOWN: Soil Geochemistry Plotting and Compilation 

Report: 

Wages 
Personnel Dates per Diam Total 

M. Seywerd Apr. 20-28 $ 400.00 $3,600.00 

Drafting Reproduction And Binding ................. 1.000.00 
Subtotal $ 4,600.00 

Total Exploration Expenditures Covered By Report $138,208.14 
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111 INDUCED POLARIZATION RECEIVER SPECIFICATIONS 

Sensitivity vp = 10-7 to 10-6 volts for low noise 1% 

resolution 

vp = 10-6 to 10 volts for 0.1% resolution 
Total range 30 x to 10 volts in 11 

ranges 

Self Potential Maximum =/- 1 volt 

M factors 0.1% plus sign with speed/gain control at 

position 1.0 

0.01% plus sign with speed/gain control set 

at 0.1 

Batteries Self contained battery pack rechargeable 

Ni-cads, nominal 12 volts four ampere-hour. 

Optional separate belt battery pack 

rechargeable Ni-cads. Battery pack weight 
4.5 lbs. 

Power 0.7 ampere at 12 volts 

Consumption 

Dimensions 16" x 9'' x 5.75" 

Weight Without battery pack 12.5 lbs. 

Optional Dual battery charger 110/220 volts, 50-400 Hz 
Accessories input 

/ 23 
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2 4  

Features 

Adjustable timing cycle. 

Automatic self potential buck out. 

Automatic signal acquisition for triggering. 

Direct digital readout of V p  and four M factors 
Both Vp and M factors measured and stored in memory 

registers simultaneously. 

Mistriggering will not affect readings. 

Patented phase lock triggering loop enables operation 
in high noise areas with Vp levels down to 30 micro 

volts with 0.1 microvolt resolution. 
Rapid and accurate operation possible with low power 

transmitters. 

over 10 megohms input impedance 

L WHITE GEOPHYSICAL INC. / 
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" T E C  KK IV INDUCED POLARIZATION 2500W TRANSHITTW 

SPECIFICATIONS 

Power 

output 

Current 
Regula tor 

output 

Frequency 

Frequency 

Accuracy 

96-144V line to line, 3 phase, 400 Hz (from 
Huntec generator set), 2500W 

Voltage: 150-2200 dc in 8 steps 

Current: &A maximum on low ranges 

0.1% current change for 10% change in load 
resistance. 

Settling time to 1% approximately 15 msec 

1/16 Hz to 1 

resistivity) 

1/16 Hz to 4 Hz 

Hz (time domain and complex 

25 
\ 

\ WHITE GEOPHYSICAL INC. 

frequency domain) 
(selectable in binary steps from front panel) 

+/- 50 ppm, -30 - 60 degrees C 

Output duty 1/2 to 15/16 in increments of 1/16(time domain) 
cycle 15/16 (complex resistivity) 

tON/(tOn+tOFF) 3/4 (frequency domain) 

output Two ranges 0-5A, 0-10A 
current 

meter 

Ground Two ranges 0-10K ohms, 0-100K ohms 

resistance 
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Input 0-150V 

voltage 

meter 

Dummy load Two levels: 500W, 1750W 

Temperature -34 to 50 degrees C 

range 

Size 53 x43 x29 cm 

Weight 26 kg 
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