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APPENDIX 3: KEMESS CENTRE 

1. Geological Drill Logs KC-00-01 to KC-00-04 

2. Drill Hole Assay Results for KC-00-01 to KC-00-04 

3. Assay Certificates for Drill Holes KC-00-01 to KC-00-04 

4. Figures 19 to 22: l:l,OOO Drill Hole Sections KC-00-01 to KC-00-04 







































































































































































































APPENDIX 4: DETAILED COST ACCOUNTING 



SUMMARY OF 2000 EXPLORATION DIAMOND DRILLING COSTS 

25Aug.00 ~...-.- Cm 2738.13 ADJ-4471449 

TOTAL 349763.20 

Commenrs 
KC-00-01, KC-00-02 
KC-00-03, KC-00-04 

KN-00-05 
KN-OO-04/3W7/2/1 

KN-00-08 

Core Boxes 
KN-OO-IO/12 

KN-DO-11 
DDH Survey Tool Rental 

.- 

- 

~-- .--II Credit Inv. #OO-447, 00-449 



SUMMARYOF2000EXPLORATlONHELlCOPTERCOSTS 

Tax 1 Total ~Invoice~.~.e~ 

13.82 1 211.22 1 
_.^^, 

I 

Comments I 

101.33 1548.93 
124.36 1900.96 I-- 59.88 915.28 
133.57 2041.77 
73.70 j,W.W ’ I IL”.“” , 

147.39 2252.99 
59.88 915.28 

165.82 2534.62 
50.67 774.47 

280.97 4294.77 
124.36 1900.96 
13.82 211.22 

- 27.64 422.44 
124.36 1900.96 
84.65 1293.95 _-~~ ~ 

229.26 3504.40 
466.55 7131.55 
83.40 1274.80 
95.89 1465.79 

- 97.44 1489.44 
50.67 774.47 
64.48 985.68 
55.27 844.87 
73.70 1126.50 
78.30 1196.90 
^^_^ 

- . 1 ” - -  

,  

216699 less 0.9 hrsforenvironmental 
216902 
216907 
216910 
216915 
216919 
216920 
216922 
216925 
216778 
216780 
216783 
216785 
216788 
216790 
216794 
216797 
216926 
216929 
216933 
216939 
207262 
207155 
207160 
207161 
297166 
207163 
207167 - _ 
207169 

-5mr 74 



SUMMARY OF 2000 EXPLORATION HELICOPTER COSTS 

Total I InvoicedP.0. # I Comments I 

L 

2. 
2! 
1: 

-7 
l! 
e 
1: 



SUMMARY OF 2000 EXPLORATION CAMP COSTS 

I Dates - 

Karen Lam I May 9-23 
I ~I,,“0 7-9, 

Name Dates 
~~ G_EOLGOGISTS 

Karen Lam May 9-23 
we 7-21 
July 5-19 
Aug2-16 

Aw?‘?:B@L? ,13 
Sept 27.Ott 11 11 
Ott 25.Nov a ‘8 
NW 22-Dee 6 * 

May-Dee 

26 

I 
TOTALS 

Y of Da 

14 
14 
14 
14 
14 

~~ 1% 
14 

14 
a 

14 
14 
,d 
14 
14 

14 
-I!- 

7 

210 
SUBTOTAL 

85 
85 
85 ~~ 
85 
85 
a= ~~. 
a5 

210 
SUBTOTAI 

a5 
a5 

210 
SUBTOTAI 

- 
Total - 

1190 

‘~I%! 
1190 
1190 
1190 
1190 
1190 
1190 
1680 

!1 ?OC 

1190 
1190 
1190 
1190 
1190 
!x!!z 
935 
1470 
9545 

1530 
1530 
850 
425 
425 
1275 
420 

6455 

I 785 
630 
2415 

7820 
2720 
7480 
4760 
1700 
9520 
1050 
35% 

595 
1955 
1615 
2040 
6205 

Comments 

8 return flig_hfs, P.G. to Kemess 

7 return flights, P.G. to Kemess 

2 return flights, P.G. to Kemess~ 

2re!um flights, @.~G. to Kemess 

3 men @ -7~$ays 
~~~~@urn flights, P.G. to Kemess 

KC-01-01 to -03123 days) 
Kc-00-04 (8 days) ~~ 

KN-00-01 to -02(22 days) 
KN-00-98 to -09 (14 day+ 

2000-06 (5 @yS) 
KN-00-10 to -12 (28 days) 

drillers helpers, Smithers to Kemess 

- 



SUMMARY OF 2000 EXPLORATION SALARIES 

TOTAL 71568.75 



SUMMARY OF 2000 EXPLORATION FUEL COSTS 

Date Item Cost Invoice #/P.O. # Comments 

19.Jul-00 Jet f3 12179.54 825303 Gary Youny Agencies Ltd. 

20-Sep-00 Jet B 4951.24 250294 Imperial Oil 

5.act-00 Jet B 2947.05 250617 Petro Canada Lubricants 

25-act-06 Jet B 4421.78 251065 Petro Canada Lubricants 
15Nov.00 Jet B 2816.24 Imperial Oil .__ -. 251522 _ 

J&12-July24 (23 dais) -~Diesel 1932.74 stocked item 23 drums (4714 litres) 
July 12-19 (8 days) _ Diesel 672.40 stocked item 8 drums (1640 litres) 

J;ly 27.Aug 19 (22 days) Diesel 1849.10 stocked item 22 drums (4510 litres) 

Sept 25 Ott 8 (14 days) Diesel 1176.70 stocked item 14 drums (2870 litres) -.-__ 
Ott 29-Nov 2 (5 days)_ Diesel 420.25 stocked item 5 drums (1025 titres) 

Ott 30-Nov 24 (26 days)_ Diesel 2185.30 stocked item 26 drums (5330 litres) 

Sepi 25- Ott 8 (14 days)- Propane 656.62 _ stocked item 2100 pounds of propane 
Oci2~~-Nov 2 (5 days) Propane 234.51 stocked item 750 pounds of propane 

Ott 30.No! 24 (26 days) Propane 1219.43 stocked item 3900 pounds of propane 

-. 

TOTAL 37663.70 

DIESEL: 1 drum/day (205 litresldrum @ $.4l/litre) PROPANE: 150 lbslday (100 Ibs=75 litres propane, $0,4169/litre) 



SUMMARY OF 2000 EXPLORATION ANALYTICAL COSTS 



SUMMARY OF2000 EXPLORATION GEOPHYSICAL COSTS 

- - 

-. -. 

- - 



SUMMARY OF 2000 EXPLORATION ADMINISTRATION COSTS 

Date I Item I cost I Comments I 

I 
I I I 
I I I 
I I I 

I I I 

I I I I I I 

I I I I I 

I I I I 
I 

I’ 
I I I 
I I I 

t---e-- 

-- -- 

+-t--f&---- 

TOTAL 9666.64-~ 



SUMMARY OF 2000 EXPLORATION VEHICLE COSTS 



SUMMARY OF 2000 EXPLORATION SAMPLE PREPARATION COSTS 

24 I - 

56 I 3.00 
c, R nn 



SUMMARY OF 2000 EXPLORATION MATERIALS COSTS 



SUMMARY OF 2000 EXPLORATION EQUIPMENT COSTS 



SUMMARY OF 2000 EXPLORATION ASSESSMENT REPORT COSTS 

- 

TOTAL 146.49 



SUMMARY OF 2000 EXPLORATION SURVEYING COSTS 

1 Days lCosVDayl Total 
Kemess Diamond Drill Surveying1 5.00 1 330 1 1650 

I I I 

I I I I 
..~ - 

I TOTAL I 1 1650 
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INTRODUCTION 

At the request of Northgate Exploration, Delta Geoscience Ltd has conducted Induced 
Polarization, Resistivity, Magnetic Field Strength and Gamma Ray Spectrometry surveys 
on an area 2 km northwest of the large Kemess South open pit gold/copper deposit. 

These surveys (6.5 line kilometers) were completed during the period September 25* to 
October 3, 2000. This geophysical program was a significant western extension of six 
lines surveyed by Lloyd Geophysics in 1991 and by Delta Geoscience Ltd in 1999. 
These previous surveys have been reported on separately. The topography of the grid 
extension area is very moderate. A large north-south trending swamp (likely a major 
fault structure) is centered in the grid extension area at approx. 8200E. 

Access to the survey area is possible by 4x4 trucks utilising a series of old drill roads just 
north of the pit. Access to these roads is through the Kemess South open pit, thus is 
strictly controlled. 

Detailed discussions regarding the scope of this project were initiated by Kemess Mine’s 
Chief Geologist, Mike Hibbitts, who also liased with Delta Geoscience on a day-to-day 
basis during the course of the survey. 

The surveys were conducted to assist with the ongoing evaluation of the area (Kemess 
Center) for additional sources of porphyry gold/copper ore for the high capacity Kemess 
concentrator. 

The Kemess South gold/copper deposit (lateral dimensions 1700m east-west and 650m 
north-south) is hosted in a highly altered flat lying Jurassic-age Monzodiorite body. 
Intense alteration by hydrothermal fluids and by subsequent arid weathering processes 
has resulted in numerous changes to the physical properties of the mineralised 
Monzodiorite. These physical property changes and their possible geophysical signatures 
are as follows: 

a) hacture controlled disseminated sulphide mineralization can increase the Induced 
Polarization response over a very large area. Concurrent silica flooding can 
increase the rock’s resistivity significantly, which locally improves the signal to 
noise ratio. 

Extensive alteration of Magnetite mineralization to LimoniWHematite by 
hydrothermal fluids can result in localised magnetic lows. Magnetite 
mineralization can also be enhanced in the peripheral parts of the intrusion, which 
results in strong magnetic anomalies. 

6 dramatic lowering of the resistivity due to the development of hydrothermal clay 
minerals, in conjunction with deep surticial weathering can mask the true I.P. 
response and seriously lower the signal to noise ratio for LP. surveys, which will 
offset the depth of investigation. 
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4 potassic alteration, i.e. the introduction of potassium feldspar, causes an increased 
K40 gamma ray response. Frequently, the best grades in a porphyry deposit occur 
within the Potassic core. 

e) hydrothermally altered in&wives can often be differentiated by elevated Uranium 
and Thorium levels (in the ppm range). 

The geophysical survey has been designed to search for mineralization within altered 
Monzodiorite. Clearly, a correlation between the various geophysical techniques 
employed that can be related to the alteration processes discossed above, would help 
select and establish a priority to drill targets. 
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PERSONNEL 

Grant Hendrickson - Senior Geophysicist 
Ladislav Zabo - Geographer 
Eric Mackenzie - Senior Technician 
Mar&a Zabo - Field Assistant 
Ellen Thompson - Field Assistant 

EOUIPMENT 

1 - his Instruments IP-10 Receiver. 
1 - b-is Instruments VW’ 4000 Transmitter. 
1 - GEM GSM19 Portable Magnetometer. 
1 - GEM GSPl9 Base Station Magnetometer. 
1 - Exploranium GR320 Spectrometer with 21&n detection (0.35 tie). 
1 - To&ii Field Computer. 
1 - 4x4 Vehicle (Ford Excursion). 
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DATA PRESENTATION 

All the maps that accompany this report are at a scale of 1:5000. 

The I.P/Resistivity data (pole-dipole, a=5Om, N=l-6) is presented in the standard 
pseudosection format (Figs. #IO to 15) and as contoured grid plans of the filtered 
J.PIResistivity data (Pigs. #3 and 4). The filtering algorithm is designed to remove the 
geometric effects of the electrode array geometry. This very valid Wering procedure 
(especially for porphyry exploration) produces a value that can be contoured line-to-line. 
The filtering process does however reduce the spatial resolution. The LPIResistivity 
fmered dam is also presented as a posted raw data plan (Fig. #6). 

The magnetic field strength data is presented in contoured plan format (Fig. #5) and as a 
posted raw data plan (Pig. #17). 

The gamma ray data (in counts/minute) is background corrected and Compton effect 
stripped. The RO.1. (region of interest) or windows in the gamma ray spectrum) are as 
follows: 

Total Count 817-2842KeV 
K40 1324- 15OOKeV 
U 1663 - 1833 KeV 
Th. 2330 - 2842 KeV 

This data is presented as contoured plans (Figs. #6 to 9) and as posted raw dam plans 
(Figs. #I8 and 19). 

A random gridding algorithm was used to produce aJJ the contour plans. This procedure 
minimises any unnecessary line-to-line bias that otten occurs with widely spaced lines. 

Note - as this report is to be appended to Kemess geological reports, no claim maps are 
provided. 
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SURVEY PROCElXJRE 

The old E-W bearing grid lines were found to be in excellent shape due to the good line- 
cutting job done in 1991. Almost all of the station pickets (25m intervals) were found. 
Most of these pickets had fallen down, however were in place with their aluminium tags 
still quite readable. 

Magnetic field strength dam was acquired at 12.5m intervals on lines spaced 300 meters 
apart. A base station magnetometer monitored the magnetic field every 30 seconds. This 
data was used to remove the diurnal changes Tom the magnetic survey data. Many 
repeat or overlapping readings were taken to verify the operation of the magnetometer. 

Gamma Ray Spectrometer data (Radiometrics) was acquired over 25m intervals, wit the 
centre of the interval used as the plotting point. The Spectrometer acquired data for one 
minute (the approximate time it took to slowly walk the 25 meter distance between 
survey stations). The instrument was adjusted to acquire counts Ram four regions of 
interest @0.1’s), spread over the gamma ray spectrum These R.O.I’s are listed in the 
previous section on data presentation. Again many overlapping readings were taken to 
ensure the instrumem was operating correctly. 

All of the induced polarizatiomresistivity pole-dipole surveying was set up so that the 
moving current electrode was to the east of the array (a = 5Om, N = 1 to 6) as the array 
moved down slope to the west. The inGmite current electrode was placed out to the 
northeast side of the survey area, approx. lkm from the east end of line 12100N. The 
previous LP. survey (1991) was also pole dipole, a = SOm, however only N = 1 to 4 were 
recorded 

The dry soil conditions, plus rocky overburden, created some problems for the current 
eleztrodes. To transmit sufficient power into the ground generally required deep 
electrode holes and copious amounts of salt water. Water was also required on the 
potential electrodes to ensure the electrode contacts were well below the input impedance 
of the LP. receiver. 

Current electrodes were stainless steel bars (usually 3) wired together and buried in a 
shallow salt water soaked trench. 

Potential electrodes were porous ceramic pots filled with a solution of copper sulphate 
surrounding a centre copper electrode. 

The Induced Polarization signal was stacked in the receiver (multiple recordings) until 
the standard deviations were acceptable (generally well below 1%). 

Survey data was transferred to the field computer each evenings, whereupon it was 
further processed and available for viewing by the senior explorationist to ensure 
everything was satisfactory and to assist with day-to-day exploration planning. 
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DISCUSSION OF TFIE DATA 

Horizontal resolution of geological features is controlled largely by the 300m line 
separation, despite the high density of readings along the lines. This large line separation 
is just adequate for mapping out the larger geological features of porphyry deposits. The 
effectiveness of the gamma ray spwtrometry survey in particutar suffers from the 
widespread lines. A tighter grid would produce a better map, however the important 
feature is the recognition of alteration. 

The Magnetic Field Strength and Induced PolarisatiorVResistivity data provides 
important information from various depths (1 Om-300m) over the survey area, whereas the 
Gamma Ray Spectrometry data originates from the very near-surface material, thus is 
indicative of the composition of the overburden, outcropping rock and the glacial history. 
Water saturated areas (swamps) significantly attenuate the gamma ray response. Large 
areas of outcrop will tend to enhance the gamma ray response. 

Overall, the geophysical data indicates two very significant structural zones. The fast is 
a very broad north-trending zone centered at approx. 8200E. The second is a narrower 
northwest trending zone crossing through the grid at approx. 112OON, 86OOE. The 
intersection of these two zones has produced a significant NW trending LP. and 
Resistivity low. Extensive weathering and/or alteration along these two postulated 
structures may be obscuring or severely attenuating the geophysical response. 

Three significant LP. anomalies have been detected and are listed below in order of 
significance: 

Anomalv 1 - a partially defined, near surface complex response of good amplitude and 
width. This anomaly, centered at 1 lgOON, 845OE, is flat lying or dipping very shallowly 
to the east. The anomaly quickly becomes deeply buried to the east since the topography 
rises to the northeast. To the north the anomaly remains open however appears 
wmbined with the response of a weakly pyritic cover mck, i.e. the Talka group. To the 
south, this anomaly has an excellent correlation with a very significant Potassium 40 and 
Uranium anomaly. There is also a good correlation with a strong increase in magnetic 
field strength. This magnetic anomaly is indicative of a large body containing 
disseminated magnetite mineralization. There is also a partial correlation with high 
resistivity, possibly indicative of silicification. This anomaly is an excellent target for 
porphyry gold/copper mineralization. 

Anomaly 2 -centered at 106OON, 84OOE. This partially defined, but significant anomaly 
does not correlate with a Potassium 40 gamma ray response, however tbe area (which has 
been clearcut) was observed to have a relatively thick overburden cover which may 
acwunt for a reduced gamma my response. In addition, this shallow, broad I.P. response 
does not correlate directly with an increase in magnetic field strength. It does however 
correlate with a relatively low resistivity response. The above two features may indicate 
that the anomaly is within an area of extensive alteration, like Kemess South thus it 
remains a good target for porphyry copper/gold mineralization. 



7 

Anomaly 3 - centered at 1075ON, 7500E. These modest, narrow, near surface LP. 
responses correlate with a very broad area of higher resistivity that has a relatively low 
magnetic expression, The higher resistivity appears, in part, to be due to silica flooding 
above narrow sulphide rich veins. There are some modest flanking narrow Potassium 40 
responses, particularly on the northern extension of these postulated veins, but overall the 
gamma ray responses reflect increased outcrop. In all, this I.P. anomaly appears derived 
mainly from near surface veins of relatively limited tommge potential. The precious 
metal content of these postulated veins could be significant. The I.P. anomaly does 
extend further north than illustrated by Fig. #3, however the number of vein-like 
responses diminishes and appears narrower. Centered around 775OE, 1 I5OON there is a 
significant dense ciuster of these postulated sulphide vein anomalies occurring at a depth 
below the surface of approx. 80m. 
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CONCJJJSION AND RECOMMENDATIONS 

Integration of the geophysical results with the detailed geology and geochemistry is the 
next step. This important step will provide fkther insight into the economic significance 
of the geophysical anomalies. 

Anomaly #1 (centered at 11 SOON, 845OE) is a very significant target that would benefti 
from more detailed study. A deeper looking, very focused LPIResistivity survey may be 
able to defme the deep eastern extension of this anomaly. This anomaly can be related to 
outcrops of mineralised Monzodiorite. 

Anomalies 2 and 3 do not appear to outcrop, but are near surface targets, thus their 
significance may be further revealed by the soil geochemistry results. The tonnage 
potential of Anomaly 2 could be very significant, whereas Anomaly 3 has limited 
tonnage potential. 

At some point in the future, this geophysical survey should be integrated with the 
previous year’s surveys. 
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B.Science, University of British Columbia, Canada, 1971. Geophysics 
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For the past 28 years, I have been actively involved in mineral exploration 
projects throughout Canada, the United States, Europe, Central and South 
America and Asia. 

Registered as a Professional Geoscientist with the Association of 
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