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SUMMARY 

The Tchentlo property is located 80 km north of Fort St. James. The property 

consists of two 4-post claims totalling 40 units and is 100% owned by Hudson Bay 

Exploration & Development Co. Ltd.. The area surrounding the property has variable 

tree and ground coverage with elevations ranging from 1250m to 1450m. 

The Tchentlo property is found within a volcanic assemblage known as the 

Quesnel Trough. The southwestern part of the property is underlain by alkaline 

(to talc-alkaline) Takla Group volcanics while the eastern portion of the property is 

underlain by comagmatic intrusive rocks of the Hogem Batholith. 

In July 1996, HBED personnel conducted an exploration program to investigate 

anomalous soil geochemistry delineated by previous work. The exploration program 

consisted of a detailed outcrop map along flagged grids at a scale of 15,000, the 

collection of 523 ‘B’ horizon soil samples, 35 rock samples, and a ground MagNLF 

survey along selected lines on the grid. 

LOCATION AND ACCESS 

The Tchentlo Lakes property is located in north-central British Columbia, 80 km 

north of Fort St. James approximately 5 km south of Tchentlo Lake (Figure 1). Access to 

the property is made by helicopter from Fort St. James or near by Tchentlo Lake Lodge 

from which Pacific Western Helicopters run a base. Road access from Fort St. James is 

possible to within 2 or 3 km of the property via the Leo Creek, Driftwood, Leo-Airline gravel 

forest service roads. 
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PHYSIOGRAPHY AND CLIMATE 

Topography of the area consists of rolling, moderately forested upland with 

elevations of 1250 to 1450m. Glacial material covers most of the property and ranges in 

thickness from 0.5 to 5m thick. Vegetation ranges from tall grass and shrubs in the poorly 

drained areas to fir, balsam, spruce, and pine on the hillsides. The climate of the area is 

characterized by warm wet summers and cold snowy winters with snow accumulations 

greater than 2 m. 

HISTORY OF EXPLORATION 

The history of the area dates back to 1961 with the completion of a Government 

regional airborne magnetic survey (flight lines spaced 0.8 km apart). From 1966-72 West 

Coast Mining & Exploration and Boronda Exploration Corporation conducted a 
w geochemical and geophysical exploration program for porphyry copper deposits. In 1983 

renewed interest in the area was sparked by a joint Canada/British Columbia regional 

stream sediment and water geochemical survey. Commencing in 1989 Westmin 

Resources conducted an exploration program consisting of airborne Mag-VLF-HEM 

survey, multi-element stream sediment and soil geochemistry, geological mapping and 

trenching. In October 1995, Hudson Bay Exploration & Development personnel performed 

a preliminary exploration program to cover open ground formally held by Westmin 

Resources, The geochemical program included one soil grid composed of 3 lines spaced 

500m apart with 50m station spacing, one 1,200m soil contour line with IOOm station 

spacing, and general prospecting where random rock samples were taken. Using data 

collected from the grid and the soil contour lines a number of copper/gold anomalies were 

outlined which required further exploration to determine the source or sources of the said 

anomalies. Based on this information an area surrounding the grid and contour soil line 

was staked for Hudson Bay Exploration & Development Co. Ltd.. 
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PROPERTY STATUS AND OWNERSHIP 

The Tchentlo Lake property is composed of two 4-post claims totalling 40 units 

(Figure 2). The property is 100% owned by Hudson Bay Exploration & Development 

Company Limited. 

CLAIM TENURE No. UNITS EXPIRY OWNER 

TCHENTLO 1 343099 20 *January 23,200O HBED 

TCHENTLO 2 343100 20 *January 23,200O HBED 

l Pending the acceptance of this report. 

WORK PERFORMED 

Work performed on the Tchentlo property was implemented in two phases. During 

phase one from July 10 to August 1 E. Fluskey, M. Buchanan, D. Garratt, J, Dyson, T. Bird, 

and R. Riedel conducted a program of soil and rock sampling, grid construction, and 

mapping. A total 2,500 meters of slashed baseline and 25,400 meters of flagged crosslines 

were surveyed over two grid areas. From these grids 523 soil samples and 35 rock 

samples were collected and sent to Eco-Tech Labs for 30 ICP + AA for Gold. 

Phase two of the 1996 field survey was conducted from September 24 to September 

27 by M. Buchanan, E. Fluskey, and J. Sigfied. This survey included additional 

prospecting/mapping and a MAGNLF survey totalling approximately 10,700 meters. 
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The Tchentlo Lakes claims are located in a central portion of the northwest trending 

volcanic assemblage known as the Quesnel Trough. The size of the Quesnel Trough 

varies from 30 to 60 km wide and extends northwestward 1,300+ km from the southern 

B.C. border to the Stikine River in northern B.C. (Figure 3). The volcanic assemblage 

comprises alkalic and talc-alkalic volcanics and deep water sedimentary rocks of Upper 

Triassic to Jurassic age (Rossland, Nicola, Takla and Stuhini Assemblages), which are 

intruded by comagmatic plutons of the Hogem batholith. 

PROPERTY GEOLOGY 

The Tchentlo property is predominantly covered by moderate thicknesses of 

glacial till ranging from 1 to 5 meters. Outcrop exposures on property vary, with little to 

no exposures in the bogs & valleys and numerous outcrops on the upper slopes of the 

hills. In general the underlying geology has been mapped and/or interpreted to consist 

of Takla group volcanics in the south and comagmatic monzodioritic intrusives of the 

Nations Lake intrusive porphyry in the north. 

TAKL4 GROUP VOLCANICS 

The Takla Group volcanics comprise approximately 30% of the underlying 

geology observed on the Tchentlo property. To date most if not all of the volcanics are 

found in the southern portion of the claims (Figure 4 in back pocket). The rocks of this 

volcanic package consist of dark green/grey to grey coloured andesites (possibly 

basalts). In the very southern portions of the claims the andesites occur massively and 

show very little structure. Further to the north there is a mapped and/or inferred contact 

with the Hogem intrusives. Along this contact the andesites become increasingly 

hornfelslpyritized, fractured and brecciated. Also occurring locally near the contact are 

numerous intrusive monzo-dioritic dykes most of which appear to be less than 5m x 

25m in size. 
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ANOMALY ‘A 
The area yielding the highest geochemical response was outlined in the 

southeast portion of the property within the hornfels Tacka group volcanics. The 
anomaly is located in grid TCH-2 along lines L56N & L57N and spans an area 100 x 
100 meters. Anomalous values range as follows copper 719 - 10,000 ppm, arsenic 505 
- 1290 ppm, silver 0.4 - 5.6 ppm, and gold 10 - 30 ppm. During the course of the survey 

detailed prospecting of this area,revealed the source of this anomaly to be a small 
shear zone approximately 1 to 2 meters wide with undetermined length and orientation. 

ANOMALY ‘6’ 
Anomalous zone ‘B’ is located at line L47+50N - 48+50E and spans to L45+00N 

- L47+00E. The anomaly trends north-northwest and covers an area approximately 250 

x 150 meters. Plotted values suggest there are two zones which make up the overall 
anomaly. The northern portion is comprised of a copper/silver zone with values ranging 
from 606 - 1160 ppm copper and ? .2 ppm silver. The southern portion of the anomalous 

zone is dominated by a arsenic high consisting of values ranging from 
510-1445ppm. 

ANOMALY ‘C’ 

Located in the central portions of grid TCH-1 anomaly ‘C’ begins at L51+25N, 
48+50E and trends west to L53+75N,46+00E. It is approximately 100 meters wide by 
400 meters long and has above normal background levels of copper (491 - 878 ppm) 

and silver (1.2 - 2.0 ppm). 

ANOMALY ‘D’ 
Anomaly ‘D’ located in the southeast corner of TCH-1 grid and is composed of 

one spot anomaly and one open ended anomaly that trends south between lines 
L46+25N & L45+00N in the vicinity of stations 42+00E. Values for these stations range 

from 390 - 1380 ppm arsenic. 
ANOMALIES ‘E’ & ‘F 

The remaining two anomalies outlined by the 1996 survey consist of single 

station, open ended anomalies. Anomaly ‘E’ is located at L56+25N,42+00E and is open 
to the southwest. It consists of anomalous copper (1256ppm), silver (1.6ppm) and 

arsenic (585ppm) values. Anomaly ‘F’ is located at L55+00N, 32+50E and is open to 
the southeast. It consists of anomalous copper (1571 ppm), silver (1.6ppm) and arsenic 

(400ppm) values. 
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ROCK SURVEY 
A total of 35 rock samples were collected during the prospecting and the 

mapping of the two grid areas. The samples were placed in labelled plastic bags and 

sent to Eco-Tech Labs in Kamloops for 30 element ICP and AA for gold. Of the 35 

samples collected 29 were grab and float type and 8 were type samples, Chip samples 

collected from the hand trench located at approximately L56+00N 32+75E yielded the 

highest copper arsenic, silver and gold values on the property (Figure 7). These 

samples are more than likely the source of the geochemical soil Anomaly ‘A. Other 

samples worth mention include 1296TCH252 located at L52+50N 51+00E, it assayed 

625ppb gold with slightly elevated levels of silver, and sample 1296TCH255 & 256 both 

of which assayed 1402 ppm and ,3919 ppm Cu respectively. Complete descriptions and 

analytical results are listed in Appendix 5 & 6. 

GEOPHYSICAL SURVEY 

MAGNLF SURVEY 

w 
Phase II of the 1996 exploration program included 8,600 meters of ground VLF 

and/or MAG surveys conducted over TCH-1 and a portion of the TCH-2 grid. The 

survey was conducted using a GSM-19 MagnetometerNLF and a station spacing of 25 

meters (See Appendix 3 for instrument specifications). 

TCH-1 Grid 

A total 5,750 meters of MAG survey was completed on the TCH-1 grid. The 

results of this survey indicate northwest/southeast trending magnetic spot highs 

ranging from 642 nT to 3,257 nT on lines L51+25N153+75E, L53+75N/51+50E & 

L56+25N/53+25E. No VLF was completed on TCH-1 due to instrument problems (See 

Figure 7 in back pocket). 

TCH-2 Grid 

The entire TCH-2 grid was covered by 2,850 meters of MAGNLF. The results of 

the magnetometer survey suggest increasing magnetic trend from northeast to 

southwest across the entire grid area. The VLF response over the same area 

delineated northwest/southeast trending structures using stations in Seattle and 

Annapolis (See Figure 7 in back pocket). 
w IO 
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CONCLUSIONS AND RECOMMENDATIONS 

The Tchentlo claims are situated in the Quesnel Trough, an island-arc package 

of volcanics intruded by the Hogem batholith. The property is underlain by hornfels 

andesites of the Takla group volcanics in the south and by comagmatic monzodioritic 

intrusions of the Hogem batholith in the north. 

During July and September 1996, two programs of exploration were executed. 

These programs included the establishment of 27,900m of grid, detailed geologic 

mapping at a scale of 15,000, geochemical sampling and a limited geophysical survey. 

In total 523 soil and 35 rock samples were collected and analysed. 

Mapping and prospecting of previously known anomalies occurring along 

L56+00N 33+75 further outlined and confirmed the source of the anomalies to be 

related to a 1 to 2 meter mineralized shear zone with unknown orientation. 

Soil geochemistry delineated numerous coincidental multi element copper, 

silver, arsenic and gold soil anomalies. A number of these anomalies are unexplained 

and inferred to occur within the intrusives of the Hogem batholith. 

The MagNLF survey over selected areas of the grids outlined a few 

northwest/southeast structures however, do the size of the survey only generalizations 

can be made as to local trends. 

There are still numerous unexplained and open ended geochemical targets on 

the Tchentlo claims. Therefore, further prospecting and an IP survey should be 

conducted to explain these anomalies followed by trenching and/or diamond drilling. 
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Appendix 1 

Statement of Qualifications 



STATEMENT OF QUALIFICATIONS 

I, Michael Buchanan, of Vancouver, B.C. hereby certify that: 

1) I am a graduate of the University of British Columbia, with a BSc (Hon) in 
Geology (1995). 

2) I am currently employed as a Geologist for Hudson Bay Exploration & 
Development Company Limited. 

3) I am a member in good standing of the Association of Professional Engineers 
and Geoscientists of British Columbia (Geologist in Training). 

4) The information contained within this report is based on published and 
unpublished reports on the property and work carried out in part or in full by 
myself and others. 

5) I have no interest in the Tchentlo property or any other within a 10 km radius. 

Signed this day of April, 1996, 2 3 

Michael Buchanan 
Geologist 
Hudson Bay Exploration & 
Development Company Limited 



Appendix 2 

Statement of Expenditures 



w 
TCHENTLO PROPERTY 

Marmower 

2 field assistance @ $140/daylassistant - 22 days 

2 Geologists @ $200/daylgeologist - 20 days 

1 Geophysist @ $200/day - 5 days 

Total 

Room & Board 
4 men @ S55ldaylman -22 days 

Travel 

2 Truck Rentals @ $60ldayltruck - 4 days 

w 
Soil & plastic bags, flagging, etc.. 

Helicor>ter Support 

12 Hrs @ $775/Hr (includes fuel) 

Analvtical Charaes 

523 soil samples @ $1 l/sample 

35 rock samples @ $14/sample 

ReDort Prenaration 

4 days @ $200/day 

Drafting/Secretarial 

Total 

Total 

$ 6,160 

$ 8,000 

1.000 $ 

$ 15,160 

$ 4,840 

3 480 

3 350 

$ 9,300 

$ 5,753 

$ 490 

$ 6,243 

3 800 

$ 1,000 

$ 1,800 

Total Expenditures 3 38.173 
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Appendix 3 

Analytical Results for Soil Samples 
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Appendix 4 

Statistical Analysis of Soil Samples 



cu -Plot Statistical Summary 

Original number of samples 523 

Samples removed by Filter 11 

Samples IeFt after Filtering 512 

Samples greater than zero 512 

ilinimum sample value ..~. 6.000 

Moxinum value .~ 659.000 

tlean 96.352 

Standard Oevioiion ~, 98.392 

Standard Error of lean 4.348 

MedIon ~~. .~~., 332.500 

Geometric Mean ~. ~. 70.141 

Geometric Standard Deviation ~. 2.117 

Skewness 2.999 

Kurtosis ..,~.., ..~.,~ 13,588 

Sum of samples ,~, ,,...., ~.~~~~. 49332.000 

Sum of samples >O~O ~~,,... 49332~000 



Au - Plot 

Au [ppbl ' 

:Stat i st i co I Summary 

lriginal number OF samples 523 

iamples removed by filter 0 

jampIes left after filtering 523 

iamples gleater than zero 93 

Iinimumsample value ..~~~.. .~ 0.000 

laximum viilue ~. ~. 30.000 

lean ~, ~..~ ~. ..,,, 1.224 

itandord Deviation ~, 3.324 

itondord IError of Mean 0.145 

ledian 15~000 

Iieometrlc Mean ~. 6 046 

jeometric Standord Deviation 1.548 

Skewness ,,... ~.~ ..~ .,~. 4.297 

Kurtosis .~ ~~~ 27.195 

Sum of sainples ~~, .~ ,~ 64O.OOC 

Sum of samples > 0.0 64O.OOC 
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Ag - Plot Stot ist icol Summory 

OrIginal number’oF samples 523 

Samples removed by filter 0 

Samples left after filtering 523 

Samples greoter thon zero 61 

knimum sample value ~, 0,000 

lloxlmum value ~. .~ 6,400 

Mean ~, ~. 0.115 

StandardDeviation ,~. .,. 0498 

Standard Error of Meon 0 022 

tiedion 3.200 

Geometric lean ~, ., ,. ~. .~ 0.660 

Geometrlc Standard Oevlatlon 2.353 

Skewness ~, ~, ~, 7.968 

Kurtw ,. ,~. ~~~~ ,. 84.256 

Sum of samples ,.. 60,000 

Sum of samples > 0.0 60,000 
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Appendix 5 

Rock Sample Descriptions 
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Appendix 6 

Analytical Results for Rock Samples 
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ASSAYING 
GEOCHEMISTRY 

ANALYTICAL CHEMISTRY 
ENVIRONMENTAL TESTING 

10041 E. Tram Canada Hwy.. RR. #2. Kamloops. B.C. VZC 6T4 Phone (604) 57?&700 
Fax (604) 5734557 

CERTIFICATE OF ANALYSIS AK 96-861 

HUDSON BAY EXPLORATION & DEVELOPMENT LTD. 
# 405-470 GRANVILLE STREET 
VANCOUVER, BC 
V6C lV5 

ATTENTION: MIKE BUCHANAN 

No. of Samples Received:20 
Sample Type:ROCK 
PROJECT #: NONE GIVEN 
SHlPMENT #: NONE GWEN 
Samples submitted by: NOT lND/CATED 

20-Aug-96 

AU 
v ET #. Tag # (wb) 

1 96-8305 375 
2 96.8306 
3 96-8307 
4 96-8308 
5 96-8309 
6 96-8310 
7 1296TCH250 
8 1296TCH251 
9 1296TCH252 
10 1296TCH253 
11 1296TCH254 
12 1296TCH255 
13 1296TCH256 
14 1296TCH257 
15 1296TCH258 
16 1596TCHR015 
17 1596TCHR016 
18 1596TCHR017 
19 1596TCHR019 
20 1596TCHR020 

170 
90 

315 

17i 
5 
5 

625 
5 
5 
5 
5 
5 
5 
5 
5 

170 
5 
5 
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ASSAYING 
GEOCHEMISTRY 

ANALYTICAL CHEMISTRY 
ENVIRONMENTAL TESTING 

10041 E. Trans. Canada Hwy.. RR. #2. Kamloops. B.C. WC 6T4 Phone (604) 573.5700 
Fax (604) 573-4557 

CERTIFICATE OF ASSAY AK 96-861 

HUDSON BAY EXPLORATION 8 DEVELOPMENT LTD. 
# 405470 GRANVILLE STREET 
VANCOUVER, BC 
V6C IV5 

A-ITENTION: MIKE BUCHANAN 

No. of samples received: 20 
Sample type: ROCK 
PROJECT#: NONE GWEN 
SHIPMENT #: NONE GIVEN 
Samples submitted by: NOT /ND/CATED 

AS 
ET #. 

” 1 
Tag # w 

96-8305 3.40 1.35 
2 96-8306 1.17 
4 96-8308 2.21 
5 96-8309 1.94 
6 96-8310 1.41 1.3~1 
18 1596TCHR017 1.01 1.31 
19 1596TCHR019 0.01 

QC/DATA: 
Resplit: 

2 96-8306 

Standard: 
MPIA 

W 
XLS/SGHudson Bay#4 

1.17 

1.44 

Zl-Aug-96 

Y- hk J. Peuotti, A.Sc.T. 
B.C. Certified Assayer 

Page 1 



HUDSON BAY EXPLORATION & DEVELOPMENT LTD. AK 96-661 20Aug-96 

w 

ET #. Tag # 

QCIDATA: 
Resplit: 

2 96-6306 160 

Repeat: 
1 964305 410 

IO 1296TCH253 5 

Standard: 
GEO’96 140 

XLSl96HUDSON BAY EXP.#3 

W 

W 

J!b&+y 
B.C. Certified Assayer 

. 

Eoo~Tech LABORATcmEs LTD. 
Page 2 



. 
ASSAYING 

GEOCHEMISTRY 
ANALYTICAL CHEMISTRY 

ENVIRONMENTAL TESTING 

10041 E. Trans Canada thy.. RR. #2, Kamloops. B.C. WC 6T4 Phone (604) 573-5700 
Fax (604) 5734557 

CERTIFICATE OF ANALYSIS AK 96-854 

HUDSON BAY EXPLORATION & DEVELOPMENT LTD. ZO-Aug-96 
# 405-470 GRANVILLE STREET 
VANCOUVER, BC 
V6C IV5 

ATTENTION: MIKE BUCHANAN 

No. of samples received: 21 
Sample type: ROCK 
PROJECT: # 2314 
SHIPMENT: # 96 004 
Samples submitted by: MIKE BUCHANAN 

AU 
w ET I#. Tag # (wb) 

1 1296 TCH 267 
2 1296 TCH 268 
3 1296 TCH 271 
4 1296 TCH 272 
5 1296 TCH 273 
6 1496 TCH ROIO 
7 1596 TCH R020 
8 1596 TCH R024 
9 1596 TCH R028 
10 1596 TCH R029 
11 1696 TCH R021 
12 1696 TCH R022 
13 1696 TCH R023 
14 1696 TCH R024 
15 1696 TCH R025 
16 1696 TCH R026 
17 1696 TCH R027 
18 1696 TCH R028 
19 1696 TCH R029 
20 1696 TCH R030 
21 1696 TCH R031 

5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Page 1 



. . 

HUDSON BAY EXPLORATION & DEVELOPMENT LTD. AK 96-654 
‘CI 

Au 

20-Aug-96 

ET #. Tag # (wb) 
QC/DATA: 
Resplit: 

1 1296 TCH 267 5 

Rep&: 
1 1296 TCH 267 5 

10 1596 TCH R029 5 

Standard: 
GE0 96 150 

v 
XLSISGHUDSON BAY EXP#3. 

. 

-D. 
@f&k J. Pezzotii, A.Sc.T 

B.C. Certified Assayer 
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ASSAYING 

GEOCHEMISTRY 
ANALYTICAL CHEMISTRY 

ENVIRONMENTAL TESTING 

10041 E.Trans Canada Hwy.. R.R. #t2. Kamloops. B.C.VZC 6T4 Phone (604) 573-5700 
Fax (604) 573-4557 

CERTIFICATE OF ASSAY AK 96-854 

HUDSON BAY EXPLORATION & DEVELOPMENT LTD. ZO-Aug-96 
# 405470 GRANVILLE STREET 
VANCOUVER, BC 
V6C IV5 

Al-rENTION: MIKE BUCHANAN 

No. of samples received: 21 
Sample type: ROCK 
PROJECT # 2314 
SHIPMENT: # 96 004 
Samples submitted by: MIKE BUCHANAN 

Ag Ag CU 
ET #. Tag # (sW cow (x) 

w 10 1596 TCH R029 c.03 <.OOl 7.1 0.21 2.25 0.01 0.04 

QCIDATA: 

21 1696 TCH R031 c.03 -coo1 

Standard: 
CPb-I 
MP-IA 
STD-M 

625.0 la.23 0.25 
4.33 19.02 

3.22 0.094 

W 

XLS/96HUDSONBAY#3 

I 
‘-TECH LABORATORIES LTD. 

nk J. Peuotti, A.Sc.T. 
B.C. Certified Assayer 

Page 1 



Appendix 7 

Geophysical Techniques & Instrument Specifications 

W 



v 2. INSTRUMENT SPECIFICATIONS 

2.1 Magnetomeier/Gradiometer 

Resolution: 

Accuracy: 

Range: 

Gradient Tolerance: 

Operatinginterval: 

hpu youtpot: 

0.01 nT (gamma).magnetic field and gradient 

0.2 nT over openting tange 

18,000 to 150,000nT. 80 overlapping steps automatic tuning, 
mpiring initinl set-up. 

Over 10,000 nT/mcter 

3 secondsminimum, faster optional. Readings initiated by 
keyboard depression, external trigger or carriage retrrm via 
RS-232-c. 

6 Pin weatherproof connector, RS-232C, and (optional) anaiog 
output. 

w Power Requirements: 12~ 200 mA peak (during polorization). 30 mA standby. 

PowerSource: Internal 12v, 1.9 Ah sealed lead-acid battery standard, others 
optional. &I External 12Vpowa source can also be used. 

Battery Chargec Input: I lo/220 VAC, 50160 Hzandfor 12VDC (optional). 
Output: 12V dual level charging. 

Operating Ranges: Temperature: 40 % to +60 “C. 
Battery Voltage: 10.0 V minimum to 15V maximum 
Humidity: up to 90% relative. non condensing. 

Storage Temperature: -50°Cto +6S°C 

Dimensions: Console: 223 x 69 x 24Omm 
Sensor stnn: 4 x 45Omm scdions 
Sensor: 170 x 7 hnm dii 
Wcight:Chnsule 2.lkg. Staffo.9kg. Sensors l.lkgcach. 



Frequency Range: 15-3o.okHzino.1kHzsteps 

ParametersMeasured: Vertical In-phase and Out-of-phase components as 

Resolufion: 

Number of Sta lions: 

Sforage: 

Terrain Slope Range: 

SensorDimensions: 

SensorWeight: 

percentage bf total field. 

0.1% 

Up to 3 at a time. 

Autqnatic with: time. coordinates, magnetic field/gr&ent. 
slope, EM ficld, Iyucncy, in- and out-of-phase kxtical, 
and both horizontal components for each selected station. 

0” - 90°(enteredmanually) 

14x1Sx9cm.(5.S~6~3-~ches) 

I .a kg (2.2 lb) 



GEOPHYSICAL SURVEYS 

Description of Survey Methods and Techniques 

Grid System 

A grid system is established in the field to facilitate accurate area control for geophysical 
surveys over favourable mining exploration geological units. A baseline is established 
parallel to the strike of the surrounding country rocks by cutting and blazing trees. A 
system of cross lines is then formed perpendicular to the baseline at appropriate 
intervals, say 100 or 200 metres apart, These cross lines are then sun/eyed by the 
desired geophysical system. 

Geophysical Survey Systems 

The total field magnetometer and the VLF electromagnetic surveys were completed 
utilizing the Gem Systems integrated GSM - 19G Overhauser Proton Precession 
magnetometerNLF system. Accuracy of this system is typically +- 0.2 nT. with a 
resolution of 0.01 nT. The transmitting stations of Seattle, Washington (frequency - 24.8 
kHz.) and Annapolis, Maryland (frequency - 21.4 kHz.) were used in the VLF - EM 
survey. 

Principle of VLF - EM Surveying 

The basic principle behind electromagnetic surveying is that certain geologic formations 
are electrically conductive and can be excited electrically by an “applied primary EM 
field” which generates a secondary field that may be detected above ground. In VLF - 
EM surveying, the primary field (very low frequency - 15 to 30 kHz.) is generated by a 
marine navigation station that has a vertical antenna. The antenna current is vertical, 
creating a concentric horizontal magnetic field around it. When these magnetic fields 
meet conductive bodies in the ground, there will be secondary fields radiating from 
these bodies. In the survey, the instrument measures one or all of the vertical, 
horizontal and total field components of these secondary fields. The detection of the 
VLF signals and measurement of these components is facilitated by two mutually 
perpendicular coils wound on ferrite cores. The coils, one vertical and one horizontal, 
allow the instrument’s circuitry to measure the vertical and horizontal components of the 
ellipse of polarization (superposition of the secondary field and primary field). 

The strength of the secondary field increases as the conductor gets larger or more 
conductive (higher metallic or electrolytic content). The secondary field is weaker if the 
conductor is deeper under the surface or if it is covered by a layer of absorbing material 
or overburden. 

Measurement of the strength. character. and distribution of the secondary field facilitates 
location of conductive formations and tells something about their size and nature. 



. . 

w 
Prlnclple of Proton Precession Magnetometers 

The proton precession magnetometer is so named because it utilizes the precession of 
spinning protons or nuclei of the hydrogen atom in a sample of highly protonated 
hydrocarbon fluid to measure the total magnetic field intensity. The spinning protons 
behave as small spinning magnetic dipoles. These magnets are temporarily aligned or 
polarized by application of a uniform magnetic field generated by a current in a coil of 
wire. When the current is removed, the spin of the protons causes them to precess 
about the direction of the earth’s magnetic field, much as a spinning top precesses 
about the gravitational field. The precessing protons then generate a small signal in the 
same coil used to polarize them - a signal whose frequency is precisely proportional to 
the total magnetic field intensity and independent of the orientation of the coil (or sensor 
of the magnetometer), The proportionality constant, which relates frequency to field 
intensity, is the atomic constant known as the gyrometric ratio of the proton. The 
precession frequency is measured by digital counters as the absolute value of the total 
magnetic field intensity in the earth’s magnetic field to an accuracy of 1 nT. 

In contrast to a standard proton magnetometer sensor, where only a proton rich liquid is 
required to produce a precession signal, the Overhauser Effect sensor must also have a 
free radical added to the liquid. This free radical ensures the presence of free, unbound 
electrons that couple with protons producing a &v&spin system. A strong RF magnetic 
field is used to disturb the electron-proton coupling. By saturating free electron 
resonance lines the polarization of protons in the sensor liquid is greatly increased. The 
Overhauser effect offers a more powerful method of proton poiarizaticn than the 
standard DC polarization, i.e., stronger signals are achieved from smaller sensors and 
with less power. 

Principle of Magnetic Surveying 

The earth’s total field magnetic intensity is measured by the proton precession 
magnetometer along stations on the cross lines of the grid system. The readings or 
values gained are time variable because the earth’s magnetic field is not unifon in 
intensity - it varies throughout the course of the day (known as the diurnal variation). 
This variation, along with small micropulsations and with the troublesome magnetic 
storms, tend to make uncorrected magnetometer surveys erroneous. The simplest and 
most accurate way to correct a magnetometer survey is to have a second 
magnetometer (called a base station) take readings at one point on the grid at frequent 
intervals throughout the day, The field readings are adjusted relative to the base station 
values. A more time consuming and less accurate method is to take several readings at 
selected points on the grid (base stations) throughout the day with the mobile 
magnetometer - for example, every hour or so. The adjustment in time and differences 
in intensities is taken into account when correding the field values. 










