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1.0 Summary 

F- 

During the period September 8 to September 29, 1998, a total of 15.1 km of grid lines were cut 
and surveyed with Induced Polarization (IP) geophysics at the Creek zone on Huckleberry 
Mines’ Whiting Creek property. Whiting Creek is located seven km north of the Huckleberry 

Mine site and is a porphyry copper/molybdenum target. The work identified two large 
chargeability low anomalies rimmed by zones of very high chargeability. Based on previous 

drilling results and comparisons with other porphyry deposits, the low chargeability anomalies 
are interpreted to represent areas of moderate sulphide levels surrounded by high chargeability 
pyrite rich areas. These low chargeability anomalies may be copper/molybdenum rich 
hydrothermal centers and they require follow-up drill testing. 

2.0 Location, Access and Physiography 

Whiting Creek is located 115 km south of Smithers, B.C., approximately 10 km north ofthe 
Kemano reservoir (figure 1). Access to the property is by 132 km of good quality forest service 
road from Houston to Sweeney Lake. From here a further two km of 4WD road branches off to 
the north toward the claims. Relief on the property is variable with the rugged 2165m Sibola 
peak to the north and the broad Whiting Creek valley at 1200m. in the south-central portion of 
the claims. The treeline is located at approximately 1500m.. 

3.0 Claim Status 

The property is 100% owned by Huckleberry Mines Ltd. under an option agreement with 

Kennecott Canada Inc.. Kennecott retains a back-in right for 60%. Table 1 summarizes the 
claims. Figure 1 shows the claim locations. 

Table 1 - Claim Status 
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4.0 History 

Whiting Creek was originally staked by Kennco Explorations (Western) Ltd. as the Whit Group 
in 1963 to follow up on regional geochemical surveys conducted between 1959 and 1962. From 

1963-1965 Kennco completed further geochemical sampling, mapping, trenching, and 26 km of 
magnetic and induced polarization geophysics. As well, 17 drill holes totaling 950 m. were 

completed. This work identified three target areas: the Ridge, Rusty and Creek zones. The 
Ridge zone is characterized by moderate molybdenum and weak copper mineralization on the 
south flank of Sibola peak east of Rusty creek. The Rusty and Creek zones are copper dominated 
and occur on the southwest flank of Sibola peak and in the Whiting Creek valley respectively. 

Two other operators carried out exploration work in the seventies and eighties. Quintana 
Minerals completed further rock geochemistry and one long drill hole (456 m.) in 1972. Then 
SMD Mining Co. Ltd. optioned the property in 1980 and completed further geochemistry and 
geophysics (magnetics and IP) south of Whiting Creek in the Sweeney Zone on the south edge of 
the property. They also drilled 1784 m. in 22 percussion holes and 2412 m. in 8 diamond drill 

holes. Most of the work was in the Rusty and Ridge zones, although a few holes were drilled in 
the Creek zone. In 198 1 a further 1021 m in 16 percussion holes and 3479 m in 17 diamond drill 
holes was completed. The percussion holes were drilled in the Sweeney zone and the core holes 
were mainly in the Ridge zone. SMD then dropped their option. 

The property remained idle until 1991 when Kennecott Canada Inc. drilled two diamond drill 
holes totaling 98.5 m for assessment purposes in the Creek zone. Only one of these holes 
managed to penetrate the overburden. 

In 1992, New Canamin Resources Ltd. optioned Whiting Creek from Kennecott and completed 

an airborne EM/Mag survey. The following year, a reconnaissance soil geochemistry program 
was completed over two airborne magnetic anomalies on the property (Illerbrun, 1995). 

5.0 Regional Geology 

Regionally the area is underlain by sedimentary and volcanic rocks of the Early to Middle 
Jurassic Hazelton Group. The Hazelton Group is primarily an island-arc complex of andesitic to 

dacitic talc-alkaline volcanics with interbedded sediments. Middle to Late Jurassic Bowser Lake 
sedimentary rocks and Early Cretaceous Skeena Group sediments and volcanics locally overlie 

(unconformably) the Hazclton Group. 

The Jurassic and Cretaceous rocks are intruded by many Late Cretaceous to Early Tertiary 
intrusive bodies. Significant copper mineralization is related to many of these bodies - most 
notably the Late Cretaccous Bulkley Suite. The Bulklcy Intrusions are commonly homblende- 

biotite granodioritc stocks and larger zoned intrusions. Some associated mineral deposits include 
llucklcbcrry, Whiting Creek and Ox l,akc (Maclntyrc, 19X5). 
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6.0 Property Geology 

6.1 Lithology 

The property geology is dominated by the Whiting Creek stock - a large, roughly circular body 

of feldspar phyric granodiorite with a diameter of 3 km. It intrudes Hazelton Group andesitic 
volcanics. A smaller body of quartz monzonite porphyry occurs 500 m to the north. As well, 
two small monzonites and a quartz porphyry intrude the larger stocks (Illerbrun, 1995). Figure 2 
is a simplified geology map of the property. 

6.2 Alteration 

The volcanics have been subjected to biotite-magnetite hornfelsing by the intrusive events. This 
grades outward away from the intrusives to widespread propylitic alteration. Potassic alteration 

also occurs within the intrusives as secondary biotite and orthoclase envelopes in the Rusty and 
Creek zones. Sericitic and phyllic alteration is widespread within the quartz porphyry of the 
Ridge zone and the quartz monzonite porphyry to the north of the Rusty zone (Illerbrun, 1995). 

6.3 Mineralization 

Mineralization is widespread at Whiting Creek. However there are four main mineralized areas 
on the property - the Ridge, Rusty, Creek and Sweeney zones. Most of the work to date has 
been concentrated on the molybdenum rich Ridge Zone. It has been previously estimated to 
contain 36 million tonnes grading 0.06% MO and 0.17% Cu (Illerbrun, 1995). 

The Rusty zone occurs on the west side of Rusty Creek within volcanic rocks. It is characterized 
by higher copper and lower molybdenum grades than the Ridge zone. The best intersections are 

0.24% Cu over 92 m. and 0.30% Cu over 50 m. in holes PDH5 and DDH 13 respectively. 

The Creek zone occurs along Whiting Creek within the Whiting Creek stock. Several old drill 

holes here have encountered long intersections of low grade copper mineralization. For example, 
holes DDH 26 and DDH 43 intersected 0.24% Cu over 180 m. and 200 m. respectively on the 
north side of Whiting Creek. The mineralization remains open to the north, east, and northwest. 
On the south side of Whiting Creek, several holes have intersected very low levels of copper 

mineralization within highly pyritized granodiorite. 

At the south end of the property, the Sweeney zone is characterized by high pyrite levels 

apparently related to a small granodiorite intrusive body near the south contact of the main 

Whiting Creek stock. 

, 
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7.0 Work Performed 

The objective of the survey was to fingerprint the low-grade copper mineralization intersected in 
previous drillholes in the Creek zone and to then define targets which may represent areas of 
higher grade mineralization. 

Between September 8 and September 29, 1998, 15.1 km of north-south grid lines were cut by 
Hendex Exploration Services with a line spacing of 200 m. along a 2000 m. baseline. Figure 3 
shows the grid layout. The center of the grid (BL O+OON, LOE) is located at the junction of 

Whiting and Rusty creeks. It should be noted that the grid lines are not labeled correctly. Even 
though the lines are 200 m. apart, their labels refer to the number of lines from LOE. That is, 
L2E is the second line to the east from LOE (400 m from LOE). The lines were surveyed with 

Induced Polarization geophysics by Lloyd Geophysics Inc. of Vancouver, B.C.. They employed 
a pole-dipole array with a dipole length of 50 m. (n=l to 6). The details on instrumentation and 
sampling methods are summarized within the appended report prepared by Lloyd Geophysics. 
Figure 2 shows the grid location and layout. 

8.0 Results 

The results presented here are in part paraphrased from Lloyd Geophysics’ report on the survey. 
Over the entire area the 21 point triangular filtered chargeability values are quite high (16 to >60 
ms.) (figure 3 and Map 1). However, to the northwest and to the southeast, two anomalous lows 
(~30 ms) are flanked by areas with extremely high chargeabilities. The low to the northwest is 
elliptical in shape measuring 700m in a northwestisoutheast direction and 400m across. It is 
centered at Line 2W, S+OON and extends off of the surveyed area to the northwest. The 
anomaly to the southeast is a broad zone measuring 800 m (E-W) x 300 m (N-S) that extends off 
of the surveyed area to the south and southeast. It occurs on lines 2E to 6E, south of 6+OOS. 

Figure 4 and Map 2 show the 21 point triangular filtered resistivity results over the grid. 

9.0 Conclusions and Recommendations 

Drill holes PDH 19, DDH 26, and DDH 43 have tested the south flank of the northwest anomaly 
and all intersected long lengths of low grade mineralization (figure 5). Each of the holes were 
collared in rock with a moderate chargeability of 30 ms at the transition between very high 

chargeability to the south/southeast, and the northwest low anomaly. The percussion hole (PDH 
19) intersected 74 m. @ 0.22% Cu, 0.07% MO, while the two diamond drill holes (26 and 43) 
intersected 180 m. @ 0.26”/0 Cu and 200 m. @ 0.26% Cu respectively. There have been two 

previous attempts to drill the area within the northwest low anomaly (holes PDH I8 and 91-2) 
but both holes failed to reach the bottom of the ovcrburdcn. 

The zones of high chargcahility surrounding the northwest low anomaly have been tested 

previously by drillholcs 91-1, I’D1 I 21 and I’DII 22. ‘l’hcy cncountcrcd 2-4% pyrite as veins and 
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disseminations with minor chalcopyrite within weakly potassically altered granodiorite (Smit, 
1992). 

Based on the above drill hole results from the Creek zone, the chargeability lows are interpreted 
to be areas of moderate sulphide concentrations within haloes of intense pyrite mineralization. 
These lows therefore could be the copper/molybdenum rich core of a porphyry system. This 
interpretation is consistent with the pattern of chargeability anomalies at the Huckleberry mine 
site. At Huckleberry, both the East and Main Zones are characterized by moderate (ore grade) 
chalcopyrite/molybdenum mineralization with a relatively low chargeability, rimmed by 
intensely pyritic zones that are chargeability highs. 

The two chargeability low anomalies must be followed up with diamond drilling. Two 150m. 
holes are recommended for each anomaly. The total length of drilling is 600m. and the program 
will cost approximately $43,000 ($72/meter). Figure 6 shows the recommended hole locations. 
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11.0 Cost Statement 

Item Cost (including GST) 

Line cutting 15.lkm x $54O/km $8724.78 
Geophysics 11 daysx$1550/day+exp. $27185.17 
Supervision and Report Writing 4 days @ $250/day $1000.00 
Total $36909.95 

, 
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12.0 Statement of Qualification 

I, Steven J. Blower, of Smithers, B.C. certify that: 

l I am a graduate of the U. of British Columbia with a B.Sc. degree in geology. 

l I am also a graduate of Queen’s University with an M.Sc. degree in geology. 
l I have been involved with the exploration and mining industry since my graduation 

from U.B.C. in 1988 (10 years). 
. I am employed by Huckleberry Mines Ltd. of Suite 420-355 Burrard St. Vancouver, 

B.C.. 
. I personally supervised this linecutting and geophysical program. 
. I am the author of this report. 

February 8, 1999 
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1.0 INTRODUCTION 

During the period September 18” to September 29 * 1998, Lloyd Geophysics Inc. carried out an 

Induced Polarization (IP) survey on the Whiting Creek Property for Huckleberry Mines Ltd. 

The purpose of the survey was to locate areas of sulphide mineralization associated with a porphyry 

system. 

OCATIONAND ACCESS 20 R ERTYL . P OP 

The Whiting Creek property is located approximately 138 kilometres southwest of Houston, British 

Columbia. at 53”41’N latitude, 127”lO’W longitude in the Omineca Mining Division, NTS 93E/ll 

(Figure 1). 

Access to the property is by truck along Forest Service roads from Houston, British Columbia 

3.0 INSTRUMENT SPECIFICATIONS 

The equipment used to carry out this survey was a time domain measuring system consisting of a 

Honda 6500 motor generator and a VIP 4000 transmitter manufactured by Iris Instruments Ltd, 

Orleans, France and a sii channel IP-6 receiver manufactured by BRGM Instruments, Orleans, France. 

The transmitter was operated with a cycle time of 8 seconds and the duty cycle ratio: [(time on)/(time 

on + time off)] was 0.5 seconds. This means the cycling sequence of the transmitter was 2 seconds 

current “on” and 2 seconds current “off’ with consecutive pulses reversed in polarity. 

The IP-6 receiver can measure up to 6 dipoles simultaneously. It is microprocessor controlled, 

featuring automatic calibration, gain setting, SP cancellation and fault diagnosis. To accommodate 

a wide range of geological conditions, the delay time, the window widths and hence 

I 

the total integration time is programmable via the keypad. Measurements are calculated automatically 

every 2 to 4 seconds from the averaged waveform which is accumulated in memory. 

The window widths of the IP-6 receiver can be programmed arithmetically or logarithmically. For 
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this particular survey the instnunent was programmed arithmetically into 10 equal window widths or 

channels, Cb, Ch,, Ch,, Ch,, Ch,, Ch,, Cho Ch,, Ch,, Ch, (see Figure 4). These may be recorded 

individually and summed up automatically to obtain the total chargeability. Similarly, the resistivity 

(pJ in ohm-metres is also calculated automatically. 

- 

The instrument parameters chosen for this survey were as follows: 

Cycle Time (TJ 

Ratio LTime On) 
(Time OfF) 

Duty Cycle Ratio 
(Time On) 

(Time On) + (Time Off) 

Delay Time (T,) 

Window Width (t,) 

Total Integration Time 

= 8 seconds 

= 1:l 

= 0.5 

= 120 milliseconds 

= 90 milliseconds 

= 900 milliseconds 
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4.0 SURVEY SPECIFKATIONS 

The configuration of the pole-dipole array used for the survey is shown below: 

POLE-DIPOLE ARRAY 

JORTH ox--nxi SOUTH 
P2 " PI CI _ 

x=50metresn=12345and6 > , > > 

The dipole length (x) is the distance between P, and Pa and mainly determines the sensitivity of the 

array. The electrode separation (nx) is the distance between C, and P, and mainly determines the 

depth of penetration of the array. 

The Induced Polarization survey was carried out with the current electrode, C,, south of the potential 

measuring dipole PIP,. Here the survey lines were 200 metres apart and measurements were taken 

forx=50metresandn=12345and6. , > > > 

5.0 DATA PROCESSING 

c 

The data collected was processed in the field at the end of each survey day using a portable 486 

computer and a Fujitsu printer. 

The Ip pseudo-sections were plotted out in the field and contoured using in-house software based on 

the mathematical solution known as kriging. 

In the ofice, the data was transferred to mylar using a PENTIUM P90 computer coupled to an HP 

DesignJet plotter for the preparation of the final maps and pseudo-sections. 



6.0 DISCUSSION OF RESULTS 

An IF’ response depends largely on the following factors: 

1. The volume content of sulphide minerals 

2. The number of pore paths that are blocked by sulphide grains 

3. The number of sulphide faces that are available for polarization 

4. The absolute size and shape ofthe sulphide grains and the relationship of their size and shape 

to the size and shape of the available pore paths. 

5. 

6. 

7. 

The electrode array employed 

The width, depth, thickness and strike length of the mineralized body and its location relative 

to the array. 

The resistivity contrast between the mineralized body and the unmineralized host rock. 

The sulphide content of the underlying rocks is one of the critical factors that we would like to 

determine from field measurements. Experience has shown that this is both difficult and unreliable 

because ofthe large number of variables, described above, which contribute to an IS’ response. The 

problem is fin&r complicated by the fact that rocks containing magnetite, graphite, clay minerals and 

variably altered rocks produce IP response of varying amplitudes. 

A detailed study has been made of the pseudo-sections which accompany this report. These pseudo- 

sections are not sections of the electrical properties of the sub-surface strata and cannot be treated 

as such when determining the depths, width and thickness of a zone which produces an anomalous 

pattern. The anomalies are classified into 4 groups; definite, probable, and possible anomalies and 

anomalies which have a much deeper source. These latter anomalies are mostly related to deeper 

overburden cover. 

This classification is based partly on the relative amplitudes of the chargeability and to a lesser degree 

on the resistivity response. In addition the overall anomaly pattern and the degree to which this 

pattern may be correlated from line to line is of equal importance. 

There was no additional information, (geological, geochemical, etc.) provided to aid in the 

interpretation of this IP data except for assays from a few drill holes. 

The IP survey on the Whiting Creek property has identified a chargeability low in the northwest 

quadrant of the grid (Figure 3) which is coincident with a resistivity high (figure 4). Even though the 

chargeability map shows this area to be a low, the chargeability values are a respectable 15 to 25 
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milliseconds and covers an area approximately 600 metres by 800 metres. In 1991, the area between 

lines 1OOW and 200W at around SOON was tested with 4 drill holes. The assays from these holes 

returned values averaging 0.25% Cu to a depth of up to 200 metres, which makes this low an 

attractive target for further exploration by drilling. 

A zone siiar to the one just described lies along the south edge of the grid between lines 200E and 

600E. The chargeability values within the low are slightly higher than those in the northwest and 

remains open to the west, south and east. The resistivity values associated with the low in the 

northwest quadrant average around 700 ohm-metres, however those found in this zone are more than 

double and increase to over 2000 ohm-me&es, indicating these rocks to be more siliceous, 

CONCLUSIONS AND RECOMMENDATIONS 7.0 

The IP survey on the Whiting Creek property was successfid in locating areas believed to represent 

zones of porphyry-style mineralization. Two zones of relatively low chargeability flanked by strong 

chargeability highs were identified and are interpreted to represent good exploration targets. 

It is recommended that the previous information obtained from drilling and geological mapping be 

compiled with this geophysical data in order to develop an efficient drill program. 

Finally, it is also recommended that additional surveying by IP be carried out on the following lines: 

Line No, 

0 

1OOE (200E) 

ZOOE (400E) 

300E (600E) 

400E (800E) 

500E (1OOOE) 

600E (1200E) 

700E (1400E) 

800E (16OOE) 

&JLl 32 
500s 2000s 

600s 2000s 

1000s 2000s 

1000s 2000s 

IOOOS 2000s 

1000s 2000s 

1000s 2000s 

0 2000s 

0 2000s 

Total Length (m) 

1500 

1400 

1000 

1000 

1000 

1000 

1000 

2000 

2000 

IP surveying should also be carried out in the area east of line IOOE and north of the baseline, 



RespectfUlly submitted, 

, 
LLOYD GEOPHYSICS INC. 

John Cornock, B.Sc., 

Geophysicist 
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APPENDIX A 

PERSONNEL EMPLOYED ON SURVEY 

&!llg @cupation 

J. Comock Geophysicist 

G. Hoomenborg Geophysical 

Technician 

R.Wheater Geophysical 

Technician 

D. Macrae Helper 

D. Legere Helper 

Address Dates Worked 

#/4_55-409 Granville Street 

Vancouver, B.C. V6C lT2 

Sept 18-29/98 

Ott 6,7/98 

#455-409 Granville Street 

Vancouver, B.C. V6C lT2 

Sept 18-29/98 

#455-409 Granville Street 

Vancouver, B.C. V6C lT2 

Sept 18-29/98 

#455-409 Granville Street 

Vancouver, B.C. V6C lT2 

Sept 18-29/98 

#455-409 Granville Street 

Vancouver, B.C. V6C lT2 

Sept 18-28/98 
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APPENDIX B 

COST OF SURVEY AND REPORTING 

The acquisition of the IP data was contracted on a per diem basis. Mobilization/Demobilization, truck 

rental, living and travelling expenses, data processing, reprographics and interpretation, and report 

writing were additional costs. The breakdown of these costs is as follows: 

Mobilization/Demobilization and lP Data Acquisition $20,400.00 

Truck Charges 2,194.36 

Living and Travelling 894.56 

Data Processing and Reprographics 642.78 

Interpretation and Report Writing 1.275.00 

Subtotal 

G.S.T. 

Total Cost: 

$25,406.70 

1.778.47 

$27.185.17 
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I, John A. Comock, of #455 - 409 Granville Street, in the City of Vancouver, in the Province of j 

British Columbia, do hereby certify that: 

L 

1. 

i 

2. 

3. 

,. 

I graduated from the University of British Columbia in 1986 with a B.Sc. in Geology and a 

minor in Geophysics. 

I am a member in good standing of the Society of Exploration Geophysicists of America, 

British Columbia Geophysical Society, British Columbia and Yukon Chamber of Mines and 

the Northwest Mining Association. 

I have practised my profession continuously since 1987. 

Vancouver, B.C. 






