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LOCATION AND ACCESS

The property ig located 114 kilometers south of Dawson City,
yukon (figure 1) on Iulu Creek, 2a rriputary of Thigtle Creek,
centered on 63° 027 north latitude and 139° 09’/ west longitude on
NTS sheet 115 0/3. BRCcess is by plane to the airstrip on Thistie
creek and then by & short road tO the mouth of Lulu Creek.
Helicopter service is available year round from Dawson city for
quick, direct access to the property.

TOPOGRAPHY AND VEGETATION

The topography ig rolling hills ranging in elevation from 760
meters (2500 £t .} above sea level (ASL) toO 1158 meters (3800 fr.)
251 covered with gcruffy spruce trees, poplar, pirch and buck
prush. The area escaped glaciation, thus the valleys are V-shaped
and there 1is less than 1% natural outcrop exposure. The best
exposure of bedrock is found at the tops of the hills.

on the north facing slope and shaded areas the vegetation
consists of thick moss and puck brush due LO permafrost in the
underlying soil. Poplar and birch trees grow on the dry, thawed
south, east and west facing slopes. alder thickets are commonlty
found altong the creek and in gullies.

PROPERTY STATUS

The property consists of 22 quartaz claims staked as the Lulu
claims (figure 2) . They are:

Table 1 - Claims List

“LAIM NAME | GRANT NUMBER | EXPIRY DAIE OWNER |

[cpmosms | RAw: woMpEe | EXPLEY DAYS

“ Tulu 1 - 22 YB45533 - 54 Sept 9/95 Faith Mines Ltd. “

# With acceptance of this report.

HISTCORY

The property 18 jocated in the historic Klondike region where
more than eleven million ounces of gold has been mined from placer
deposits in existing creeks and former river channels. placer gold
wag discovered in 1896 and mining of rhe creek and bench deposits
gtill continues roday -

Thistle Creek was worked extensively by miners at the turn of

rhe century and later by dredge . Lulu Creek received sOWME
exploration on the lower stretch pelow the bend but ig otherwise

1
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untouched. Some evidence of hard rock exploration in the area
occurs on the neighboring Blueberry Creek at the Black Fox showing
but no reference is made to work on Lulu Creek.

REGICNAL GECLOGY

The Klondike region is underlain by a group of moderately
metamorphesed rocks of late-Paleozoic age known as the Klondike
Series and Nasina Series. They form part of the Yukon-Tanana
Terrane (YTT) on the SW side of the Tintina Trench. The YTT is
formed from the merging of the Omineca Crystalline Belt and the
Coast Plutonic Complex into the Intermontane Belt (Tempelman-Kluit,
1977). The Tintina Trench is a major transcurrent fault along
which at least 450 km of dextral offset has occurred {(Mortensen,
1590) .

The gross lithologic assemblages within the YTT consist of
Proterozoic and Paleozoic strata which can be correlated with the
Omineca Crystalline Belt (OCB). The OCB includes a succession of
clastic and carbonate rocks equivalent to miogeoclinal sequences to
the east. The western part of the belt i1s overlain by upper
Paleozoic mafic and felsic volcanic rocks with intercalated chert
and slate (Tempelman-Xluit, 1977).

Mortensen (1990) describes the Klondike and Nasina geology as
several imbricated thrust panels of polydeformed metavolcanics and
metasediments of a buried island arc which can be subdivided into
three assemblages. Assemblage I, the uppermost and more widely
extensive thrust panel, is metamorphosed mid-Permian felsic
plutonic, subvolcanic, and tuffaceous rocks. Assemblage II is mid-
Paleozoic or older metasedimentary and mafic and felsic
metavolcanic rocks intruded by a large body of latest Devonian -
Early Mississippian granitic augen orthogneiss. Assemblage III
underlies I and II structurally in the northern and southwestern

part of the study area and consists of carbonaceous schists and
phyllite.

PROPERTY GEQLOGY

The Thistle Creek area is underlain by the Nasina Group schist
(figure 3) which has been intruded by variocus felsic to
intermediate units. The western side of Thistle Mountain, which
lies southeast of the property, has outcroppings of fresh to weakly
foliated hornblende diorite amongst garnetiferous quartz-mica
schist. At the west end of the property by the bend in Lulu Creek
are several small expoeosures of gneissic granite.

The upper part of Lulu Creek forms part of a distinct linear
feature which prompted the initial staking of the Lulu claims. The
linear feature, interpreted to be a major fault, extends westward

4
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connecting the upper parts of Blueberry Creek and the next major
creek and extends eastward through the pass on Thistle Mountain
into the upper end of Thistle Creek and beyond into Agate Creek.
This fault structure may be the major source of the placer gold
deposited in Thistle Creek and its southern tributaries.

WORK PROGRAM

Magnetic and VLF-EM surveys were completed over the Lulu
claims at right angles to the creek. The claim line was used as
the base line and cross lines were put in starting from the number
two post of each claim, a distance of 480 meters between lines. A
total of 9.9 kilometers of survey lines were flagged in at 25 meter
stations along the cross lines.

GEQPHYSTICAL SURVEY METHOD

A Scintrex MP-2 proton precession magnetometer was used for
the magnetic survey. The instrument measured the local magnetism
but the data was not corrected for diurnal variations (daily
fluctuations in the base value related to sun-spot activity}. The
VLF-EM survey was completed with a Geonics EM16 VLF-EM. The
Annapolis station was used for the survey. Details of its
operation and specifications are in appendix III.

MAGNETIC SURVEY RESULTS

The magnetic survey (figures 4 to 6) was mostly quite flat
with a generally higher response along the northwestern half of the
surveyed area. This rise in resonse may be related to the gneissic
granite observed in this area.

VLF-EM SURVEY RESULTS

The VLF-EM survey (figures 7 to 9) indicated the presence of
several linear conductors parallel to the baseline and including
two strong conductive zones on the western end of the property in
upper Blueberry Creek and over the saddle into Lulu Creek.

The strongest of the zones lies between 0+50 S and 1+50 S and
extends from line 21-22 east to line 13-14, a distance of almost
two kilometers. The second strongest conductor lies just north of
the baseline between 0+50 N and 1+50 N and extending from line 21-
22 to 19-20.
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SUMMARY AND CONCLUSIONS

The Lulu ‘claims are situated at the southern end of the
Klondike region on a tributary of Thistle Creek, a significant
placer gold producing creek. The c¢laimg overlie a major
topographical lineament which has been lntexpreted to be a major
fault and 90551b1y the feeder zone for the gold in Thistle Creek
and its tributaries. :

The VLF-EM survey identified several linear conductors
trending parallel to the major lineament. The strongest conductors
lie.at the west end of the property at the head of Blueberry Creeck,
A program of trenching on the conductors is recommended for the
development of this property. Initial work should be focussed on
the strong conductors at the head of Blueberry Creek. If this work
proves successful in identifying a mineralized system, further
trenching of other conductors should be commenced. If the system
proves to be well mineralized, a diamond drilling program should be
considered to test the system at depth.
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STATEMENT OF EXPENDITURES



LULU CLAIMS - EXPENDITURES

SALARTES

Lee Persinger - 6 mandays @ $150/day 900
David Persinger - 6 mandays @ $80/day 480
Report preparation - P. Southam - 2 mandays @ $180/day 360

LOGISTICAL, COSTS

Foocd and lodging - 12 mandays @ $25/day 300
Mob/Demckb - 2 flights @ $346/flight 692
SUBTOTAL 2732
Administration Fee (15%) 410
GST on Administration (#129350518) 29

TOTAL $3171



APPENDIX II

STATEMENT OF QUALIFICATIONS



STATEMENT OF QUALIFICATIONS

I, Philip James Southam of 103 - 6615 Telford Avenue, Burnaby,
British Columbia, do hereby certify:

1. I am a geologist registered with the Association of
Professional Engineers and Geoscientists of British
Columbia.

2. I graduated from Brandon University in 1987 with a

Bachelor of Science degree majoring in geology.

3. I have practised my profession continucusly since
graduaticn in British Columbia, Manitoba, Yukon Territory
and California in the field of mineral exploration.

4. I am employed by Hastings Management Corp. to provide
geological services for Faith Mines Ltd.
5. All work completed for the purpose of this report was
done under my supervision. ggwggga
- : SIS
Ad Pl s
/ . g P J, SOUTHAM 4
— R 3

éiP@iiip Southam™
L
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EM16 SPECIFICATIQNS

MEASURED QUANTITY

SENSITIVITY

RESQLUTION

QuUTPUT

OPERATING FREQUENCY

CPERATOR CONTROLS

POWER SUPPLY
DIMENSIONS

WEIGHT

In-phase and guad~phase components
of vertical magnetic field ag a
percentage of horizontal primary
field. [(i.e. tangent of the tilt
angle and ellipticity).

Iin-phase :1150%
Cuad-phase 3+ 40%

ti%

Nulling by audio tone. In-phase
indication Erom mechanical inclino-

meter and quad-phase from a graduated
dial.

15-25 kHz VLF Radio Band. Station
selection done by means of plug-in
units.

On/0ff switch, battery test push
button, station selector switch,
audio volume control, guadrature
dial, inclinometer.

6 disposable 'AA' cells.
472 x 14 % Ycm

Instrument: 1.6 kg
Shipping : 4.5 kg




PRINCIPLES OF OPERATION

The VLF-transmitting stations operating for communications
with submarines have a vertical antenna. The Antenna current
is thus vertical, creating a concentric horizontal magnetic
field around them. When these magnetic fields meet conduc-
tive bodies in the ground, there will be secondary fields
radiating from these bodies. (See Figures 3 & 4). This

equipment measures the vertical components of these secondary
fields,

The EM16 is simply a sensitive receiver covering the fre-
quency band of the VLF-transmitting stations with means of
measuring the vertical field components.

The receiver has two inputs, with two receiving coils built
into the instrument. One coil has normally vertical axis
and the other is horizontal.

The signal from one of the coils (vertical axis) is first
minimized by tilting the instrument. The tilt-angle is

calibrated in percentage. The remaining signal in this coil
is finally balanced out by a measured percentage of a signal
from the other coil, after being shifted by %0°. This coil

is normally parallel to the primary field, (See instrument
Block Diagram -~ Figure 2).

Thus, if the secondary signals are small compared to the
primary horizontal field, the mechanical tilt-argle is an
accurate measure of the vertical real-component, and the
compensation %/2-signal from the horizontal coil is a measure
of the guadrature vertical signal.
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CONTOURING OF VLF-EM DATA}Y

D. C. FRASER"

{or

Prospecting conductive

deposits  with
ground VLF-EA instruments has received con-
siderable impetus with the recent development of
Hightweight receivers. The large geologic notse
component, whicl results [rem the relatively high-
transmitted {requency, has caused some critics Lo
avoid use of the technigue. Those who routinely
perform survevs with o VLF-EN unit find that,
in some arcas, x S-degree peak-to-peak anomaly
can be signincant, whercas apomalies having
amplitudes in excess of 100 degrees may occur as
welt, Consequently, there 13 a dynamic range
problem when presenting the results as profiles

INTRODUCTION

VEF-EM data can be exceedingly difficuly to
interpret because a large geologic nowse component
can result from the relutively high-transnuitted
{requency of about J06KH Hz, Routine survess
can vield vrctees data unless special care s taken
both in suriey procedure and in data presentas
tion.

The purpose of this paper 13 to describe the
survey procedure and the method of datu presens
1ation i use b the Reevit Mining Group and te
Hustrate the alsantages of this approach,

VLE-EM CROUND SURVEY PROCEDURE AND
DATA TREATMENT

LRI !1:

The preima
VEEF-RM

geveral poinis

Tran-nniier slatlens are tocuated

il

araunst the wiobe, They broadeast

at frequencios dhose o 2,000 Hz, which 15 fow

compared i ihe ool brondeast band, The

PUTpese of Fhoe Statiens s to allow governmentat

communivaiion wilh submarnnes, amd the low

frequency il o penctralion of the condue:

SUSIEAFCPE I K

§ Manuscret e

* Reevil M
Ontarie, T

oy Fimiled, Geopbysion] Engineernin

CopyTight

the Felitor Apeil 23 1969 revised manuscript rectived

plotted on a field map.

A data manipulation procedure s described
wiich transforms noisy noncontourable data into
fess naisy contourable data. thereby chiminating
the Jynamic range probiem and reducing the
noise problem. The manipulation i the sesult ol
the application of a ditference operator 1o trans.
form zero-crossings into peaks, and a low-pass
smoathing operator 1o reduce naise Experience
hias shown that field personnel can routinedy
perform the calculations which simply invatve
additions and subtractions,

five ocean waler. Skin depth is approxmately
3.6 7 meters, where £ is the resistivity of a
homogencous halfspace in ohm.m, on the assump-
tion that the frequency is 20,000 Hz and that the
hallspace is magneticaily nonpolanzable. Conse-
quently, depth of exploration is severely restricted
for overburden resistivities less than 200 ohme-m.

Since the arca tu be prospected novmally is of
cunsiderable distance irem the transmitter sta-
tions, the primary field is uniform in the area,
affowing rather simple mathematics to be used in
ancmaly prediction and analvas,

Strvey procedure and dofa treatmont

The survey procedure st consists of selecting
a transmitter station which provides a feld
approximately paraliel to the wraverse direclion,
¢, approximately perpendicolar to the expected
strike of a conducivr. The fullowing points relate
to the method of

ireatment.

o Readipgs shouhd be taken every 30 {1, as

witl e shown Delow

Fruansmitier stations should pot be changed

L1 190Y.

g % Saevevs Linnted, Veok Camperation Limited, Toronto,

P b e Society of Expdorigon Geophysiciss,

958
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Contouring VLF-EM Data %9

for a given block of ground, te avoid distor-
ton in the contour presentation. Hence, &l1-
in lines should be run with the same trans-
mitter station as other lines in the bleck. The
field direction of this station should be shown
on the data map.
3. List the dip angle' data in tabular form, as
follows:
a} list in the direction of north {top of
paper) to south, or from west to east;
b} designate south or east dips as nega-
tive; and
¢} perform calculations as shown in
Table 1.
Thus, the filtered output or contourable
quantily simply consists of the sum of the
chservations at (wo Consecutive data sta-
tions subtracted from the sum at the aext
two consecutive data stations. The theo-
retical basis for this procedure will be de-
scribed below,
4. The nght-hand column (Gltered data) is

! This paper assumes that data is recorded as for
the Crone Radem which defines a north-dipping field
25 2 south “dip” on the instrument, This convention
was chosen because a south reading is interpreted as
arising from a conductor o the south.

suttable for contouring. Normally, negative
values are not contoured since, being caused
by dip angle flanks, they do not aid inter-
pretation but only confuse the picture. The
positive values generally are contoured at

10-unit intervals, and the zere contour is

shown only when it brackets an anomaly.
In quiet areas, 3-unit contours may be
meaningful. ’

Example

Figure 1 presents dip-angle data, according to
the Crone convention, in the vidnity of the
Temagami mine of Copperfields Mining Corpora-
tion Limited in Ontaro. This figure illustrates
that several conductors are present vielding large
dip angles. A complex pattern has resuited which
requires some thought 1o interpret properly.

Figure 2 presents the Bliered data in eontoured
form where only the 0, 28, and 40 contours are
shown [or simplicity. The conducior pattern is
immediately apparent, even tc exploration per-
sonnel untrained in VLY-EM interpretation. The
three anomalies correlate with 2 zone of pearly
massive pyrite and twe brecaizted {ault zones.
Depth to bedrock is 15 {1

In practice, all the data of Figures 1 and 2 are

Table 1. Exzmple of calculations

Apply sign and form the .
Location Mcg_suscd nﬁ}eving sum of pairs Take first differences of
ips ol entries alternate entries
34008 65 -G
SO+ (=D= 13
3+508 75 -3
\(M?H‘(-—S}: ~1i5 (=23 (33 = —10
44005 | 88 -8
| —~23 {(~39—{~151= — 24
44505 155 —~15
39 4+ 7
54008 24% — 4
—16 +57
54505 BN + B
418 438
&4+005 10N +10
+22 + 8
64505 12N +12
+26 + 6
74008 14N 414
+28 (438 —(+ 2= -+ §
71503 14N 414
TS (14 4 (20) = 34
84005 20N +207
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placed vn u single map. The above cxample illy--
frates that this very simple one-dimensionad
fltering =cheme yichds a practical and effective
approach to VLF-EM dusta handting,

The filter improves the resolution of anemualic.,
therchy making them casier to recognize  An
inflection on the dip profile from a conductor
subordinate to a larger one vields a positive peak,
therely  emphasizing the presence of such g
conductor. Figure 4 illustrates this effect whery
nine lines were tun aver an S {self-potential)
anomaly tn the Temugumi area. The dip-angle
anomaly is very poorly resolved due to the re.
gionat seuth dips produced by an areally lurge
conductor to the south of the map area. The can-
toured VLE-EM data vields 2 clearly defined
anomaly which was lotated over the npegative
center of the SP

THE FILTER AND ITS EFFECT ON
ANCOMALIES

The filter operator

The filter operator was designed to meet the

Tolloswing criteria:

Lo fe must phase sont e dipangle duta by 90
degrees so that crossovers and inflections
will be aate peaks e vield
contourable quantiiies

tegnstormes

2o U must completels rean e ddc and attenuate
leng spatial v clengthe Lo inCrease resolu
tion of loral snomalics

AB0 must oot texaggerate the station-to-
station random noie

o1 must be smpic weoapply se that feld

persoancd can make the calculationz without

ditficulty.

The Brst two criteria sre meet by using a simple
difference operator, o,

where . and M. are zav 1wo consecutive data
Proints.

The
smoothing of low pass eperator to the differences,
e,

third criterion 1= et by applving a




Contouring VLF-EM Data

{
]

t 1 ] ig 6
5 -4 7 t9 L3
{
- - s s
- o - ~ s
- - - -
reee Q 0 Woe
Fic. 2.

VA = M+ 5(M — M)+ A — M,

where 3y, M, My, and 3, arc any four consecu-
wive dala points. The filtered output then is

HA - = MO+ 5(M, — M+ HAT — M)
= (M A - ML — ML)

‘The fnal criterion is enhanced by climinating
the constant, so that the plotied funclion becomes

b L= (Mot M) — (M + 3,1

which 14 ;)?nl{cdiri':\fd\\'a v i}ci"\;.‘cc'r\'ihé ‘3: 3;1{1 My
dip-angie stations.

This filter has 1ts frequency (wavenumberd
response displaved in Figure 4, for 2 stazion spac-
inz of 30 (6 Its characteristics are as {ollows:

Al frequencies are shifted by 99 degrees,
I Noise having a wavelength equal to the
statien spacing and de hias are compictely

removed.
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Filtered data computed from the map of Flgure L.

3. Maximum amplitude occurs ior w avelengths
ol 250 fx, or five times the siation spacing,

The direquency {wavenumber) response of the
fiter i shown lor a station spacing of 30 {1,
because this is the most suitable spzeing fur defin.
ing sulhide hodies within a fow hundred fret of

surface. This will be demonstrated bickon
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