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SUMMARY I

lP and resistivity surveys were carried out on three grids over portions of five
different properties. All propertiesoccur within the Klondike mining camp; (1) the
Bear Ridge grid claims locatedon the ridge where occurs the headwatersof Bear
Creek and Last Chance Creek, 15 km due southeast of Dawson City; (2) the Bog
Skookum Gulch grid claims (two properties) locatedjust north of the confluenceof
EldoradoCreekwith BonanzaCreekand 16 km 515°Eof Dawson City; and (3) the
Ebony grid claims (two properties) located between Fortynine Gulch and Boulder
Creek 1 0~5km Si5°Eof DawsonCity.

On the Bear Ridge claims, the purposeof the work was to test strong arsenicsoil
anomalies in an attempt to locate gold mineralization, The purpose of the Big
Skookumgrid aid that of the Ebony grid wasto test the IP andresistivity esponses
acrossareasof ic p ace g d in an effo I to ocate he sources.

Most of the five propertiesare underlain by muscovite-feldspar-quartzschistsof the
Klondike series Occurring throughoutthe area,as well, are bandsof carbonaceous
schists,probablyof the NasinaSeries. Somemafic schistoserocks have also been
mapped.

The only mineralizationseento date on the Bear Ridge property is arsenopyrite.
Southof AdamsCreekon the Syndicateclaims, placer miners noted cerussitein the
gravels as well as barite veins in the bedrock. Trenching at CheechakoHill
uncovereda zone of intenseclay alterationthat could be assoc~atedwith epithermal
gold mineralization.

The IP and resistivity surveyswere carried out using a Huntec receiveroperatingin
the time-domainmode. The array usedwas dipole-dipole read at eight separations
with a dipole length and reading interval of 30 m. Three north-south lines were
carried out on the Bear Ridge grid, one northeast-southwestline on the Big
Skookumgrid, and one east-westline on the Ebony grid.
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CONCLUSIONS

Bear Ridge Grid

(1) The survey revealed a zone of possible epithermal alteration (that would be
associatedwith gold mineralization)correlating with the arsenicsoil anomalies,
The zone strike N60°Eor, alternately,easterly.

(2) The survey also revealedfour IP highs that could be reflecting sulphideswhich
may be associatedwith gold mineralization,

(3) A wide zone of carbonaceousschists probably of the Nasina Series, was
mapped as well asareas inderla by quartziteand metarhyol’te

BIg SkookumGrId

(1) The survey revealed two possible zones that could be reflecting epithermal
alterationas indicatedin the CheechakoHill trenches. This is consideredto be
of strong exploration interest becauseof the richnessof the nearbyCheechako
Hill placergravels

(2) Three IP anomalies were located that could be reflecting gold-associated
sulphides. One of these, anomaly B, correlates with a reasonablystrong
lead/zinc/gold/coppersoil anomalylocated on the BonanzaWest Grid.

(3) A graphitic zone (carbonaceousschist) was located west of anomaly B. It
occurslargely at depth andprobablybelow a beddingof quartzite.

Ebony Grid

(1) A zone at least 330 m wide is indicative of a possible epithermal system. It
would be composedof severalparallel veins.



III

(2) Three IP anomalies were revealed that could be indicative of sulphides with
associatedgold mineralization.

(3) The centerof the survey line revealeda 600-metrewide zone of carbonaceous
schist. West of this zoneprobablyoccursquartzite,andeast,probablya schist
containing less quartz that may also be epithermally altered.
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RECOMMENDATIONS

On all three grids, the zones of possible epithermal alteration should be tested,
preferably by backhoetrenching. If the epithermalzonesexist, the trenching may
also be useful in trying to determine the location of the associatedvein as well as
its dip and strike.

If epithermalalteration zonesare found to occur, then further IP/resistivity surveying
would have to be carried out in an attempt to locate the vein as well as its strike
anddip. It may be necessaryto use a smallerdipole spacing(15 metres?)in order
to map more accurately. Also, survey directions may have to be changed,
especiallyin the Skookumand Ebonyareas.

WI the ep he ia iode in rrir ,jeologi nap ía w u d b°desred, but
spreadoverbuder coverma p ecludeany iieani gful mapping.



GEOPHYSICAL REPORT

ON

INDUCED POLARIZATION AND RESISTIVITY SURVEYS

OVER PORTIONS OF

VARIOUS KLONDIKE PROPERTIES

DAWSON CITY AREA

DAWSON M.D., YUKON TERRITORY

GENERAL REMARKS

This report discussesme instruiientauon, tneory, iieid proceaureand resuits of
induced polarization (IP) and resistivity surveyscarriedout over three areasin the
Klondike Mining Camp as follows: - 1) Bear Ridge, the centre of which is located
15.0 km due southeastof Dawson City and north of BonanzaCreek; 2) Skookum
Gulch, located 16 km S15°Eof DawsonCity just north of the confluenceof Eldorado
Creek with BonanzaCreek; and 3) Boulder Creek (Ebony Grid) located 10.5 km
S15°Eof DawsonCity and along the BonanzaCreekValley.

The field work was completed from October 2 to November 1, 1990 under the
supervisionof David G. Mark, geophysicist,and underthe field supervisionof Alain
Charest,geophysicaltechnician, who also formed part of the field crew. A second
geophysicaltechnicianaswell astwo helperscompletedthe crew of four.

The purpose of the lP survey over the Bear Ridge Grid was to test highly
anomalousarsenicsoil anomaliesfor gold explorationpurposes. It was not known
what type of responsewasto be expected,but two strong possibilitiesexisted. One
was an anomalous lP response which would reflect sulphides, including
arsenopyrite,containing or associatedwith gold mineralization. The other was a
resistivity low reflecting an epithermal alteration zone which would be associated
with an epithermal,gold-bearing,quartzvein,
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The purposeof the SkookumGulch line and the Ebony line was eachto determine
the IP and resistivity responsesin an areaof rich placer zones. Therefore it was
hopedthat this would help locate the sourcesof the placergold.

A secondarypurposeof the resistivity survey was to assist in the mapping of the
bedrock geology. It was expected that faults and shear zoneswould show up as
lineal-shaped resistivity lows; intrusive dykes as lineal-shaped resistivity highs
(though some dykes in the area seemedto be reflected as resistivity lows);
alterationzonesas resistivity lows; and siliceouszonesas resistivity highs.

The Geotronicscrew was locatedonto the propertiesby Scott Tomlinson, geologist,
and project manager.

Much f the o owl j in orrraton uc to and cudiig ife sector i geolog is
taken fro 11 or di ect quotedf a n Penn 0 enbeg’s rep rt a Dccc~nbe 988 on
the Reef Gnd Bear Ridge) or hs report o February, 1989 or Arbors Dawson
Property The writer has condensed the property descnption (physiography,
geology,etc., andthusa more thoroughdescniptio~:5 given In~his report.

PROPERTYAND OWNERSHIP

1) THE BEAR RIDGE GRID

This occurs on a property owned 50% by Klondike Reef Mines Ltd., 25% by Arbor
ResourcesInc. and 25% by Appian ResourcesLtd. The claims within this group
are asshownon Map BR-2 and asdescribedbelow:

Claim Name Grant No. AnniversaryDate

o 1-5 YA 88185 - YA 88189 August 25
Reef 1 - 107, 191 - 197 YA 88289 - YA 88402 October31
With 1 - 40 YA 89727 - YA 89766 August 4

2) BIG SKOOKUM GRID

The one line done in the Skookum Gulch areaoccurs along the boundaryof two
propertiesas can be seenon Map BS-3. The western property is 50% owned by
Arbor ResourcesInc. and 50% by Faith Mines Ltd. and is shownon Map BS-2 and
as describedbelow:

*



Claim Name

Syndicate1 - 83
“98” 12, 17, 22, 28

VA 79198 - YA 79280
VA 79560, ‘65, ‘70, ‘76

September16
December5

The easternpropertyis owned 50% by Appian ResourcesLtd. and 50% by Klondike
Reef Mines Ltd. and is as shown on Map BS-2 and as described below:

Claim Name Grant No,

“98” 13 - 16
“98” 18 - 21
“98” 23 - 27
“98” 29 - 60

VA 79561 - VA 79564
VA 79566 - VA 79569
VA 79571 - VA 79575
VA 79577 - VA 79608

December5
December5
December5
December5

Th s nc-I e g d a so occursa ross a p oDertiesas cci or he 0 a’
2 andthe SurveyPlan, EB-3. The westernproperty is 100% owned by
Corporationand consistsof the following claims:

T Map EB-
Ebony Gold

Claim Name Grant No. AnniversaryDate

Dawson 1 - 24
William 1 - 8

The easternproperty is 100% owned by Klond’ke
the following claims:

Reef Mines Ltd. and consistsof

Claim Name Grant No, ~ersa Date

“83” 1 - 30 VA 79509 - VA 79538 December1

LOCATION AND ACCESS

Dawson City is, and has beensince early gold rush days of 1897 and 1898, the
principal population and supply centreof northwesternVukon. Until 1953 it was the
territorial capital. It can be reached via the two-lane, mostly paved, Klondike
Highway from Whitehorse, a distance of 535 km (333 miles). Dawson City is
presently serviced by scheduledflights of Air North and Alkan Air Ltd. from

Grant No,

3

Anniversary Date

VA 79281 - VA 79304 October14
VA 79377 - VA 79384 October18



Whitehorse, whore connections to Vancouveror Edmonton are available, or, by Air

North from Fairbankswhere connectionsto Vancouverand Seattleare available.

1) BEAR RIDGE

The centre of the claim group within which this grid is located occurs 15.0 km due
southeastof DawsonCity. The claims are locatedon the ridge betweenBonanza
Creekand HunkerCreekvalleys at the headwatersof BearCreek,

The geographicalcoordinatesare 63°57’north latitude and 1 39°13’ west longitude.

Excellent accessto all areasof the property is available by well maintainedroads
along the Klondike River, BonanzaCreek, Hunker Creek, Bear Creek, and Last
CI-ance Creek Newly corstnuctedfour-whee drive roads provide accessto the
REEF aid WITH clainrs from both Ba anzaend Bean0 eek

2) BIG SKOOKUM GRID.

The Big Skookum IP line occurs 16.0 km S15°Eof Dawson City along and sub-
parallelingSkookum Gulch. The confluenceof Skookum Gulch with BonanzaCreek
is about 650 m northwestof the confluenceof Eldorado Creekwith BonanzaCreek,
which is the location of the old town site of GrandForks,

The geographicalcoordinatesare 63°56’north latitude and 139°20’west longitude.

Access is by the well-maintainedall-weather BonanzaCreek road, the distance
being about 19 km from DawsonCity.

3) EBONV

The Ebony IP line occurs 10.5 km 515°Eof Dawson City sub-parallelingand in
betweenBoulder Creekand Fortynine Gulch.

The geographicalcoordinatesare 63°58’north latitude and 139°22’west longitude.

Access is by the same BonanzaCreek road with the distancefrom Dawson City
being about 12 km.
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PHYSIOGRAPHY

The property occurswithin the Klondike region which is part of the Vukon Plateau,
an upland surfacethat has been dissectedand eroded by numeroussmall streams.
The valleys are flat and wide in their lower reaches,but gradually narrow toward
their headwaters into steep-sided gulches ending in broad, amphitheatre-shaped
bowls,

The Klondike region was not glaciatedand, as a result, the deeply weathered,pre-
glacial, gently rolling upland surface has been preserved. The thick covering of
decomposedschist, usually intermingledwith slide rock, mantlesthe side hills nearly
everywhere. On the ridges the covering is less; the schists, often worn into
fantastic shapes,occasionallyproject above surface or crop out aong the sides of
t e steeperh Ils

Topog aphcay tie Bear ~ a e ocatedon ft e orthwesttre ding idge
which is the sourceof the headwatersof northerly-flowing Last ChanceCreek and
Bear Creekas well as southerly-flowingtributar’esof Upper BonanzaCreek (Guavin
Gulch, HomestakeGulch, and Mckay Gulch). Elevations on the property range
between610 m (2000 feet) on Queen Gulch and Guavin Gulch and 1037 m (3400
feet) along Bear Ridge to give a relief of 427 m (1400feet).

As for the Skookum Gulch two properties,the western one owned by Arbor and
Faith occurs on the western side of Bonanza Creek. Three easterly-flowing
tributariesof BonanzaCreek flow through the property; Boulder Creek through the
northern part, Adams Creek through the centre, and Skookum Gulch through the
southernpart. The elevationsrange 490 m (1600 feet) from 455 m (1500 feet) on
BonanzaCreek on the Syndicate 57 claim to 945 m (3100 feet) on the easterly
trending ridge betweenAdamsCreekand Boulder Creek.

The easternproperty owned by Klondike Reef and Appian occurs on the eastern
side of BonanzaCreek with Upper BonanzaCreek flowing easterly through the
southernpart of the property. The elevationsrange435 m (1420 feet) from 455 m
(1500 feet) on BonanzaCreekon the “98” 13 claim to 890 m (2,920 feet) on the
northeasterly-strikingridge within the central part of the northeasternboundary.

The western property of the Q~y~ineowned by Ebony Gold occurs on the
western side of BonanzaCreek with its tributary Boulder Creek flowing easterly
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through the southern part of the property. The Fortynine Gulch easterly-flowing
tributary runs along the northern boundary of the property. The elevations range
425 m (1400 feet) from 425 m (1400 feet) at the confluenceof Fortynine Gulch with
BonanzaCreekwithin the northeasterncornerof the property to 850 m (2800 feet)
within the northwesterncornerof the property.

The eastern property owned by Klondike Reef occurs on the eastern side of
BonanzaCreek with Mosquito Gulch flowing easterlythrough the southernpart of
the property. The elevations range 490 m (1600 feet) from 395 (1300 feet) at
BonanzaCreekwithin the northeastcornerof the property to 885 m (2900 feet) at
the central part of the easternboundary.

The climate consistsof long winters with temperaturesthat are often intenselycold
wh’ e the summersare thor’ but vith wanr da s and coo ‘ghts The precipitation
‘s about 30cm 2 ‘ pe year Vegetat’ r ‘s ni xed borea crest a d tu dna
Immatureand stuntedstandsof aspen balsam,poplar, and birch are presentin the
valley bottoms and are beginning to reclaim the older mining areas. Softwood
timber consisting mainly of white and black spruceare limited to slopesand ridge
tops.

PREVIOUS WORK

An airborne geophysical survey carried out by Aerodat of Mississauga,Ontario
during the winter of 1987 - 1988 coversa wide area of the Klondike Mining Camp
and includesfive propertiesthat contain the three surveyareasdiscussedwithin this
report. The geophysicsconsistedof a four-frequencyelectromagneticsurvey, a high
sensitivity cesium vapour magnetic survey, and a two-frequency(or 2-station) VLF-
EM survey.

As a result during the summer of 1988, exploration was carried out on the Bear
Bjç~g,ç~,property to explore an airborne magnetic low. This work consisted of
geological mapping, prospecting,11.1 km of magneticsurvey and 737 soil samples.
The soil sampling revealed strong arsenicanomaliesassociatedwith a magnetic
low. As a result five bulldozer trencheswere put in and 84 rock sampleswere~~
picked up. No significant gold values were returned, The results are discussed
within a report preparedby P. Grunenbergdated December,1988.



As for the Skookum Gulch two properties, the Bonanza West grid occurs on the
Arbor/Faith’s Syndicate 79, 82 and 83 claims as well as the klondike Reef/Appian
Resources’ “98” 42 claim. A gold, copper, lead, and zinc soil geochemistrysurvey
as well as a VLF-EM survey was carried out on this grid. In addition, three east-
west trending trenches were bulldozed at Cheeckako Hill across a widespread
intense clay alteration zone. The southernmost trench (88TR14) occurred in the
areaof IP/resistivity line Sk 222. Trench 88TR15 occurredabout 250 m north, and
trench88TR16 occurreda further 230 m north All of theseresultsare discussedin
P. Grunenberg’sFebruary, 1989 report. In addition, it was reportedto the writer
that one or two diamond drill holes were placed in the areaof the three trenches.
The resultsare not known to the writer.

On the two propertieson which the ~~i,oe occurs, the writer is unawareof any
v ark having beencarr’ed ou othe har ai borne ark ~‘net aredabove

(1) Regional

The following description of the geology is based on mapping carried out by
McConnell (1906 and 1908); Bostock (1942); Metcalfe (1981); Debicki (1985); Troup,
Grunenberg,and Gonzalez(AssessmentReports1984 to 1988).

Bedrock is exposedin some of the old placer workings, in road cuts, along the
gulchesand on someridge tops, but the total exposedbedrock is much less than
one per cent. The area has not been glaciated but solifluction has maskedthe
bedrockandseverelylimited airphoto interpretationof the geology.
The oldest rocks in the areabelong to the NasinaSerieswhich includesgraphitic
schists,graphitic quartzites,and siliceous marble with minor chlorite and muscovite
schist. These rocks have been metamorphosedto upper greenschistto middle
amphibolitefacies.

The klondike Series occurs throughout the Klondike area. It is composedof
quartzite, quartz-chlorite,quartz-sericiteschist, and graphitic schist. Becauseof its
schistosenature, the Klondike Seriesis often referred to as the klondike Schists,
These rocks are believed to be the metamorphic equivalents of a series of
arenaceousand tuffaceous clastic sediments. Like the Nasina Series, meta-
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morphismrangesfrom uppergreenschistto amphibolitefacies. The Klondike Series

is thoughtto be of Late Paleozoicage.

To the west, the klondike Schistsare in contactwith a blocky-weatheringfeldspar-
quartz-biotite rock which appears to be less highly metamorphosedthan the
Klondike Schist. Thin section studies show this rock to have been a medium- to
coarse-grainedgranodioriteto quartzdiorite,

The Moosehide mafic to ultramafic assemblagestructurally overlies the Klondike
Series, Theserocks are strongly metamorphosedbut unfoliated and are thoughtto
havebeen emplacedtectonicly.

Gently folded andesiticvolcanics, and clastic sedimentsoutcrop on Hunker Creek
nearthe mouth a ast Cha cc Creek These ocks are geneally ‘onsideredto be
of Eary Tert any age athoug so e rece t vor~n t e I d an Pye areasuggesta
possibe m’d-Cretaceousage Early ertiay (Paleoceneto Eocene) intrusives
ranging in composition from rhyolite to andesiteoccur throughoutthe areaas dykes
andsmall stocks Diabasedyke of p obable Early to middle Tertiary age intrude the
older rocks. These dykes and dykes of quartz-feldsparporphyry composition are
now believed to be genetically related to the source of the placer gold found
throughoutthe Klondike.

The Klondike Series is boundedon the north and northeastby the Tintina fault zone
wh’ch strikes northwestand is known to havea right lateral movementof up to 750
kilometres. The Klondike Serieshas been subjectedto folding with the axia planes
striking in a generalnorthwesterlydirection by varying from east-westto north-south
anddipping to the southwest. Locally the folding is isoclinal.

There is abundantevidenceof extensivefaulting within the Klondike Series. The
data is fragmentaryand for the most part basedon geophysicalevidence,

2) Bear Ridge Property
(From Grunenberg Dec., 1988)

Bedrock exposuresamount to less than one per cent of the areaand is generally
confined to gulches,recent landslide areas,road cuts and trenches, Outcropsare
commonly covered by a combination of frozen humus, soluflucted bedrock-derived
soils, and bess,which is common in the Klondike region. When exposed,the
bedrock is always deeply weathered. Geological interpretation using data from
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airborne and ground geophysics, and from surface geochemistry, was implemented

in compiling the grid geology map.

The majority of rocks underlying the claim group belong to the Klondike schists,
Typically, these are slabby weathering, medium to dark green, quartz-muscovite
bearing schists, mostly found as surface float which appears to be near a bedrock
source, Deviations from the typical schist include blocky weathering,equigranular
quartz-muscovitequartzitefound on talus slopesadjacentto the headwatersof Bear
Creek and Last Chance Creek, and sericitic quartz-muscovite schist found along the
roadcut on the ridge betweenBear and Last Chance Creeks. A more felsic version
of the Klondike schistwhich appearsto havea higher percentageof potassiumfeld-
sparwas found while trenching arsenicanomalieson the grid. Arsenopyrite was
identified n concentrationsof from to 5 percent in severalplaceswhile trenching
with n th’s unit.

Contorted pods and erses of qualz a d quartz-calcie are coiinron within
exposuresof the Klondike schists Theseare plastically deformedto a high degree,
and are generally aligned oarallel to foliation Potentially larger ye ns of quartz are
evident assurfacefloat blockscommonly found on the westernportion of the grid.

A narrow lense of graphite-bearingcarbonaceousschist was uncovered during
trenching on the ridge betweenBear and Last ChanceCreeks. This appearsto
represent a thin sliver of Nasina series schist protruding (faulted?) into the
overlaying schist at this location, Extensiveexposuresof graphitic-bearingschists
are found off the grid to the east/north-eastalong Last ChanceCreek.

No evidenceof any later stageintrusive activity wasfound on the grid.

Bedrock exposuresin trenches indicate an average bedding orientation of the
schists of 120 degreestrike and 35 degreedip to the northeast, This orientation
appears to be parallel to the schistosity on the eastern portion of the grid, but
towards the west the schistosityaverages035 degreestrike and dip to the south-
eastof 50 degrees.

3) Skookum Grid and Ebony Grid

The remaining four propertieson which thesetwo lines occur on are, accordingto
Debicki underlain almostexclusivelyby Kbondike schists. Most are buff-weathering,
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well-foliated, muscovite-feldspar-quartz schists. Some of these schists contain

quartzand feldsparporphyroclasts.

On the southeasternborder of klondike and Appian’s “98” claims are two
northwesterly-strikingoccurrencesof quartz-chloriteschist to gneiss that weathers
light to medium green.

Severalnorthwesterly-strikingbandsof carbonaceousrocks (of the NasinaSeries?)
occur throughoutthe properties. Debicki describestheseas massiveto foliated dark
grey to black carbonaceousquartziteand muscovitequartzschist.

Debicki has mapped a fault striking along BonanzaCreek in a N15°W(345°E)
direction. She has also mappedone along Upper Bonanzathrough the southern
part of the “98” claims that strikes n a N80°W(280°E)direction and anotheralong
Adan s Creek’ a S70°W 250 E d re t’ n through I~e Syndicatec aims

The three trenches at Cheeckako Hi I (mainly on the Syndicate 80 claim)
encountereda wide area of intense clay alteration consisting of clay and sericite
with some iron staining and discontinuousquartz veins. Carbonaceoussediments
(northerly-striking?)occur throughoutthe trenchesaswell,

Southof Adams Creek, Debicki has markedan areacalled the Bold Eagle Showing
where cerussitewas noted in the gravels and banite veins were found by placer
minersin cuts along the creek

CLAIMS WORKED

The following table gives the namesof the claims on which geophysicswas carried
out on.

1) BEAR RIDGE GRID

Claim Name Grant No. Anniversary Date

Reef 78, 91, 93 VA 88366, ‘379, ‘381 October 31
With 17, 23 - 24, 32 - 33 VA 89743, ‘749-’750, ‘758-’759 August
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2) BIG SKOOKUM GRID

Claim Name Grant No. AnniversaryDate

Syndicate 83 VA 79280 September15

“98” 34 - 36 VA 79582 - VA 79584 December5
3) EBONY GRID

Dawson9 - 12 VA 79289 - VA 79292 October14

“83” 21 - 22 VA 79529 - VA 79530 December1

INDUCED POLARIZATION AND RESISTIVITY SURVEYS

(1) Instrumentation

r e t ansninrerused or I-c d iced oo a ‘zat o and resis ‘I surveyswas a Mark
V, 7.5 kw model manufacturedby Huntec (‘70) Limited of Scarborough,Ontario It
is powered by a Mark IV 7.5 kw engine driven alternator. For difficult areas,the
transmitterused was a Model IPT~1,ma~iufacturedby PhoenixGeophysicsLtd. of
Markham, Ontario. It was poweredby a 2.5 kw motor generator, Model MG-2, also
manufacturedby Phoenix.

The receiver used was a model Mark IV, manufacturedby Huntec (‘70) Limited,
This has software controlled functions, programmablethrough the front panel. It
featuresautomaticcalibration, gain setting, SP cancellation,fault diagnosis,and filter
tuning. The Mark IV systemis capableof time domain, frequency domain, and
complex resistivity measurements.

(2) Theory

When a voltage is applied to the ground, electrical current flows, mainly in the
electrolyte-filled capillaries within the rock. If the capillaries also contain certain
mineral particles that transportcurrent by electrons (most sulphides,some oxides
and graphite), then the ionic chargesbuild up at the particle-electrolyteinterface,
positive ones where the current enters the particle and negative ones where it
leaves. This accumulationof charge createsa voltage that tends to oppose the
current flow acrossthe interface. When the current is switched off, the created
voltage slowly decreasesas the accumulatedions diffuse back into the electrolyte.
This type of inducedpolarization phenomenais known as electrodepolarization.
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A similar effect occurs if clay particles are present in the conducting medium.
Charged clay particles attract oppositely-charged ions from the surrounding
electrolyte;when the current stops,the ions slowly diffuse back to their equilibrium
state. This process is known as membrane polarization and gives rise to
chargeablebodies,

Most IP surveysare carriedout by taking measurementsin the “time-domain” or the
“frequency-domain”.

Time-domain measurementsinvolve sampling the waveform at intervals after the
current is switched off, to derivea dimensionlessparameter,the chargeability, “M”,
which is a measureof the strength of the induced polarization effect. Measure-
mentsin the frequency-domainare basedupon the fact that the resistanceproduced
at the electrolyte-chargedparticle ‘nterface decreasesw’th the ircneasingfrequency
The diffe en e between he apparen ress vi y readingsat I- gh and v fnequeic
is expressedas tI-c pe cc itage equencyeff ct PEE

C~RRE~b ~ TIME

Transmitted Waveform

VOLTAGE DECAY TIME

Recorded Voltage

The quantity apparentresistivity,,~,computedfrom electrical survey results in only
the true earth resistivity in a homogenoussub-surface. When vertical (and lateral)
variations in electrical properties occur, as they always will in the real world, the
apparentresistivity will be influencedby the various layers, dependingon their depth
relative to the electrodespacing. A single readingcannotthereforebe attributedto
a particulardepth.
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The ability of the ground to transmit electricity is, in the absenceof metallic-type
conductors,almost completelydependingon the volume, natureand content of the
pore space. Empirical relationshipscan be derived linking the formation resistivity to
the pore water resistivity, as a function of porosity. Such a formula is Archie’s Law,
which states(assumingcomplete saturation) in clean formations:

A0
= 02

Where: A0 is formation resistivity, R~is porewater resistivity, 0 is porosity.

A l’nes were cut out and the stato s ‘narked thereonby a sepaate co itractor
hired by Arbor Resources.

The IP and resistivity measurementswere taken in the time-domain mode using an
8-secondsquarewave charge cycle (2-secondspositive charge, 2-secondsoff, 2-
secondsnegative charge, 2-secondsoff). The delay time used after the charge
shuts oft was 200 milliseconds and the integration time used was 1,500 milli-
secondsdivided into 10 windows,

The arraychosenwas the dipole-dipoleshownas follows:

DIPOLE-DIPOLE ARRAY

Poteritioi
Electrodes

Current

‘Plotting Point
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The dipole length and reading interval was chosento be 30 metresfor all survey
lines. The lines were readto eight separationson all lines which gives a theoretical
depth penetrationof 140 m.

The dipole-dipole array was chosenbecauseof its symmetry resulting in a greater
reliability in interpretation. Furthermore,narrow, vein-like targetscan be missedby
non-symmetricalarrayssuchas the pole-dipolearray.

Stainlesssteel stakes were used for current electrodesand metallic copper in a
copper sulphatesolution, in non-polarizing, unglazed, porcelain pots were used for
the potential electrodes. When the weatherbecamecolderin the fall, stainlesssteel
stakeswere also usedfor the potential electrodes,

I Eo h Bea idge g d read’ngs ye e afrei aorg th cc rth soutI- ies as
shown on the sunve plan Map BR-3) On the Big Skookum grid one rortheast-
southwest line was done as shown on the survey plan, Map BS-3, and on the
Ebonygrid, one east-west.me was done, as shownon the survey plan Map EB-3

The following table shows the lines done, the numberof separationsfor each line,

and the length of eachline,

Stations jj~gjfl

(1) BEAR RIDGE GRID

Line 1O+OOE 000 to 750S 0.75
Line 14+OOE 000 to 690S 0.69
Line 16+OOE 000 to 900S 0.90

2.34 km

(2) BIG SKOOKUM GRID

Line Sk 222 000 to 1440E 1.44 km

(3) EBONY GRID

Line Eb 888 000 to 2400E 2.40 km

(4) Compilation of Data

All datawere reducedby computersoftware programsdevelopedby Geosoft Inc. of
Toronto, Ontario, as well as by Geotronicsfor its own unique applications,such as
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plotting the pseudosections below the terrain profile. The computerized data
reduction included the resistivity calculations, pseudosection plotting, survey plan
plotting andcontouring.

The chargeability (lP) values are read directly from the instrument and no data
processingis thereforerequiredprior to plotting. The resistivity valuesare derived
from current and voltage readingstaken in the field. Thesevalues are combined
with the geometrical factor appropriatefor the dipole-dipole array, to compute the
apparentresistivity.

All the data has been plotted in pseudosectionform below the actual topographic
profile at a scale of 1: 2,500. The map numbers are shown in the List of
Illustrations Each alue is plotted at a pa nt formed from the intersectionof a line
d awn from the m’d-po nt of each of the two cfpoles. The resut of his ‘netI-od of
plotting is the farther the dipoles are separated,the deeperis tI-c reading. The
resistivity pseudosectionis plotted on the upper part of the map for each of the
lines, andthe changeabilitypsejdosectionis plotted on the lower part

All pseudosectionswere contoured at an interval of 3 milliseconds for the
chargeability results, and at an interval of logarithmic to the base 10 for the
resistivity results.

DISCUSSIONOF RESULTS

1) BEAR RIDGE PROPERTY

There are several IP and resistivity features,some quite strong, that relate to the
arsenic/goldsoil anomalies. What style of gold mineralizationthat may occur here
is not conclusive, bUt the one most strongly suggestedis epithermal, which is also
suggestedin Grunenberg’sreport. A secondpossibility is a vein-type, perhaps
mesothermal,containing sulphideswith gold values.

A resistivity low of moderate amplitude occurs at the north end of line 10+OOE,
which is open to the north. This low is suggestive of epithermal alteration, In
supportof this is the fact that an arsenicsoil anomalyoccurson andadjacentto the

resistivity low to the south, Also of exploration interest is that within the centre of
the arsenicanomaly and adjacentto the resistivity low is an IP anomaly of low
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amplitude that has been labelled D. This could be causedby pyritization with

arsenopyriteassociatedwith the epithermalsystem.

Becausethe resistivity low appearsto be only half-covered by the survey, it is
difficult to determine where the epithermal vein may be located (it is not necessarily
reflectedby the IP anomaly), what direction it is dipping or the shapeof the system.

On the north end of line 14+OOE occursa prominent resistivity low as well, This
one also is opento the north, Correlatingwith this low at depth is a low amplitude
IP high. The causativesourceof this geophysicalfeature is difficult to say, but it
could be an epithermal system. If it is an extensionof the suggestedepithermal
systemon line 10+OOS then the strike of the systemwould appearto be N60°E
060°E) However a secondpossibility is discussedbelow,

Ot e oossiblecausesof th s resstyty ow I iig~a e 1 s p~desand (2 a ow-
eve graphiticzone(This seemsless likely).

The most prominent featureon the survey is a strong resistivity low correlatingwith
a strong IP chargeabilityhigh occurring on the southern80% of line 16+OOE. The
causativesourceof at leastthe southernhalf of this anomaly, and perhapsall of the
anomaly, is very likely carbonaceousschist. In his report on the property,
Grunenberghas mappeda 10-metrewide, northwest-strikingband of carbonaceous
schist(labelledgraphiticzone on map BR-6) 250 metressoutheastof station8+40S.
That is, the IP high/resistivity low is on strike of the mappedcarbonaceousschist.
However, the geophysical anomaly on line 1 6+OOE suggeststhe carbonaceous
schist occurs at depth and does not sub-cropexcept for perhapsfrom 3+OOS to
4+OOS.

One feature of this anomaly that is consideredto be of exploration interest is the
fact that the resistivity low extends 50 to 100 metres further north than the
chargeability high extends. In the writers experience with graphite-caused
anomalies, lP highs correlate closely with resistivity lows. The suggestion is
therefore that there occurs an additional causative source adjacent to and/or
overlapping the graphitic zone. The writer suggeststhis could be an epithermal
systemfor the following reasons:

1) Epithermalsystemsoccur in the generalarea.
2) There are correlating arsenicsoil anomalies.
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3) The low occurswithin a topographiclow. (Epithermal systemsweather low).
4) The writer has noted a placer pit south of Frank Short’s pit on the west side of

Hunker Creek that has been mined to bedrock which appearsto consist of an
epithermalsystemadjacentto a graphiticzone,

If an epithermal system occurs on line 16+OOE, and if it is an extensionof the
suggestedepithermalsystemon line 1O+OOE, then the strike of the systemwould
be easterly. On line 14+OOE at 2+90S, the writer has labelled a resistivity low to be
a probable fault/shear. This low could therefore be the expressionof this same
epithermalsystemon this line.

The writer haslabelled four IP highs by the capital letters A to D that could well be
causedby sulpiides associateswith go d m’ne alizatior

IP anomalyA occurswithin ftc northern part of he graphitic zone or i e 16+OOE
The causeof A may simply be a greaterconcentrationof graphite. However, it
does have a lineal, vein-like shapeto it that sets itself apart from the rest of the
zone. Also there doesnot occura correlating lineal-shapedresistivity low, which, if
it had occurred,would suggestgraphite. The IP high also correlateswith a strong
localized arsenicsoil anomaly. The suggestionis thereforethat A may be caused
by arsenopyriteand probablyother sulphideswith which gold mineralizationmay be
associated.

Anomalies B and C occur at depth on line 1O÷OOE It is possiblethat they extend
onto line 14+OOE where B and C are not so distant. It is interesting to note that
anomalyA is on strike with anomaliesB and C, the direction being N60°E(060°).

Anomaly D hasbeen discussedabove.

Relatively high resistivity readings are usually an indication of a rock-type with
higher silica or carbonatecontent and/or intrusives. With the geological mapping
done to date, the writer was able to correlatethe resistivity high at line 16+OOE,
5+1OS, and the one at line 14+OOE, 4+1OS with a body of quartzite. Another
resistivity high at 3+1OS on line 14+OOE correlateswith a dyke-like shaped body of
metarhyolite. Thereforeother highs on the survey grid are likely causedby quartzite
or metarhyolite. These highs occur at (16+OOE, 1+20S and 2+OOS) and (14+OOE,
4+OOS) as well as throughoutline 1O+OOE (perhapsmost of the line is underlain by
quartzite).
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2) BIG SKOOKUM

The most interestingfeatureon this line is a resistivity low occurring from 10+50Eto
11 +90E on BonanzaCreek. This feature is commonly seen on other IP/resistivity
lines crossing Bonanza or Eldorado Creeks. The cause of the low is either a
parallel two-fault system or a wide fault zone, In support of this, Debicki has
mappeda fault along Bonanzaand EldoradoCreeks.

This low could also be causedby an epithermalalteration zone. Trench 88TR14
occurs in the immediate vicinity of this low, This trench, as well as trenches
88TR15 and 88TR16 that occur to the north, uncovereda zone of intense clay
alteration that is highly indicative of epithermal gold mineralization. Of additional
interest ‘s the fact hat thesetnenc~esoccur at CheeckakoH’ll, an areaof very rich
p acergo d

Anomalous IP readingscorrelatewith the resistivity low. The causativesourcemay
be graphitemuch of which was seen n the trenches.

A resistivity low also occurs at 8+1OE to 10+20E. The writer has indicatedthat the
two lineal-shapedlows within this low may eachbe casedby a fault. An alternate
causativesourcecould be the sameepithermal systemindicated by the trenching
mentionedabove.

A strong IP high correlating with a strong resistivity low occurs from 1+60E to
5÷1OE at depth. The very probablecause is carbonaceousschist (graphitic zone).
The zone is overlain by a strong resistivity high that is probablycausedby quartzite
or a metamorphosedintrusive which would overlie the carbonaceousschist.

The writer has labelled three IP anomaliesby the Capital letters A to C that could
be causedby sulphide mineralizationwith associatedgold mineralization.

Anomalies A and B occur at the northeasternend of the graphitic zone. The
possibility exists thereforethat the causativesourceis graphite. However, there is
not an associatedresistivity low such as that occurs to the southwest,

Anomaly A is the largest and sub-cropsbelow 6+OOE. Anomaly B occursat depth.
However,what is of interestwith B is that it correlatesdirectly with a Iead/zinc/gold/-

J
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copper soil anomaly located on the BonanzaWest grid (Grunenberg- February,

1989).

Anomaly C also occurs at depth and correlateswith the two parallel possiblefaults

at 8+60E and 9+40E, respectively, and/or a possibleepithermal system.

A VLF-EM lineal-shaped,northerly-striking anomalycorrelateswith the resistivity low

at 3+50E indicating the causativesourceis probablya fault,

3) EBONY LINE

Like the Skookum Gulch Line, this survey line shows a wide resistivity low zone
acrossBonanzaCreekthat s causedby eithe a senesof faults and/ora wide zone
o epithe nra ateration TI-c zone at th’s ocati r is much v ‘de being at least 33
rr wide. It quite possiby exte ds eastwardbeyondthe 330 m width ard off tI-c end
of the line

If the resistivity low is reflecting an epithermal system, the system would likely
consist of a series of veins, each one along a fault of shear, and each with
associatedclay alteration.

What direction the systemstrikes is difficult to say, since only one line has been
surveyed The dip appearsto be westerly, but again, becauseof the unknown
strike, this is difficult to say.

About half of the IP readingsacrossthis zone could not be read due to noise. This
may be causedby complex electrical patterns,or simply bad telluric noise on the
day of surveying, acrossa zone that is relatively conductive. The problem was
probably aidedby IP chargeablematerialwithin the zoneas is indicatedby adjacent
readings. The chargeablematerialwould likely be sulphides.

The most prominent geophysicalfeatureon this line, as is the casein many areas
of the klondike region, is a strong IP high correlating with a strong resistivity low
which in all likelihood is reflecting a graphitic zone. In fact it probably is the one
Debicki shows on her map located a few hundred metresto the west, since the
IP/resistivity surveyshows no graphitic zoneat the location she mappedit to be.
The western 300 metres of the anomaly is of lower amplitude and at depth. This
probablymeansa lower concentrationof graphitethanoccurswithin the eastern300

A
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metres. However, the possibility should not be overlooked that the western half of
the anomaly may be reflecting a zone of sulphideswith which gold mineralization
may be associated.

The writer has labelled three IP anomalies by the capital letters A to C, that could
be reflecting sulphideswith associatedgold mineralization. Anomaly A occursat the
western edgeof the line and correlateswith high resistivity readings. Therefore, it
is doubtful that the causativesourceis graphite. The high resistivity readingsare
probablycausedby quartzite, or possiblysilica and/orcalcite flooding.

Anomaly B occurs about 200 m eastof the graphitic zone, and C, a further 100
metres,but at depth. Both correlatewith resistivity lows andthereforegraphitemay
possibly be the causativesource rather than sulphides The causativesourceof C
appearso consist of two c osey spaced‘ye’ s of cI~argeabe material vhereasB
consistso one zone f chageabe material.

The resistivity readingsare much higher west of the graphitic zone than eastof it.
To the west, the readingsare generally 1500 to 3500 ohm-metresbut reach a high
of close to 5000 ohm-metresindicating the rocks to be high in quartz content,
Therefore,much of the areais probablyunderlain by quartzite.

To the eastof the giaphitic zone, the readingsare mostly in the 400 to 800 ohm-
metre range. The underlying rock-type is probably a schistthat is relatively low in
quartz content. The possibility also exists, however, that the line is sub-paralleling
an easterly-strikingzoneof alteration, possibly epithermal.

Respectfullysubmitted,
GEOTRONI~SSURVEYS LTD.

~vid ~G.Mark,

Geophysicist May, 1991

May, 1991
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GEOPHYSICIST’S CERTIFICATE

I, David G. Mark, of the City of Vancouver,in the Province of British Columbia, do
hereby certify:

That I am a consulting Geophysicistof GeotronicsSurveysLtd., with offices located
at #530 - 800 West Pender Street, Vancouver, British Columbia,

I further certify:

1, I am a graduateof the University of British Columbia (1968) and hold a B.Sc.
degree i GeopI- sics

2 I have been practising my professionfor the past23 yearsand havebeenactive
ir the mining industry for the past26 years.

3. This report is compiled from dataobtainedfrom IP and resistivity surveyscarried
out overportionsof the Reef, With, Syndicate,“98”, Dawson,and “83” claims by
a crew of GeotronicsSurveys Ltd., under the supervisionof myself and under
the field supervisionof Alain Charest,geophysicaltechnician, from October2 to
November1, 1990.

4. I hold no interest in Kbondike Reef Mines Ltd., Arbor ResourcesInc., Appian
ResourcesLtd., Faith Mines Ltd., Ebony Gold Corporationnor in the properties
discussedwithin this report, nor will I receive any interest as a result of writing
this report.

D~vid~. Mark, Geophysicist

May, 1991



AFFIDAVIT OF EXPENSES - REEF/WITH CLAIMS

IP and resistivity surveys were carried out over a portion of the Reef and With
claims from October 2nd to October 6th, 1990, located at the headwatersof Bear
Creek and Last Chance Creek in the Dawson City area, Dawson Mining Division,
Yukon Territory, to the value of the following:

FIELD
Mob-demob

Airfare, Vancouverto DawsonCity, rtn. 6 men at $1,195/man $ 7,188
Freight, air and land 2,908
Room and board 1,170
Wages,at cost

SubTota

Ace /W 0 s Pr ‘~aa s are at 6° $ 659

4-mancrew 4 daysat $1 ,1 00/day $ 4,400
Truck rental andgas,Suburban4X4, 4 daysat $1 00/day 400
Room andboard, 16 man-daysat $65/man-day 1,040
Linecutting, all-in cost, 2.34 km at $400/km 936

Sub-Total $ 6,776

OFFICE
Seniorgeophysic’st, ‘2 hours @ $45/hour $ 540
Geologicalconsultation(Art Troup & ScottTomlinson) 200
Geophysicaltechnicianwith computer,30 hours @ $30/hour 900
Computer-aideddrafting & plotting, 8 hours at $30/hour 240
Report generationand printing (share) 300

Sub-Total $ 2,180

Grand Total $ 9,615

Respectfullysubmitted,

G,~bTh0,$lCSSURVEYS LTD.

111~Dav~ G Mark, Geophysic~st
Manager



AFFIDAVIT OF EXPENSES SYNDICATE/”98” CLAIMS

lP and resistivity surveyswere carried out over a portion of the Syndicateand “98”
claims from October 15th to 17th, 1990 located on Big Skookum Gulch in the
Dawson City area, Dawson Mining Division, Yukon Territory to the value of the
following:

FIELD
Mob-demob

Airfare, Vancouverto DawsonCity, rtn. 6 men at $1,195/man $ 7,188
Freight, air and land 2,908
Room andboard 1,170
Wages at cost

~14,182
S d cae ‘98’ a ms P a Aata a e a 2 2 ~ $ 312

3-man crew, 2.4 daysat $950/day $ 2,280
Truck rer’tal and gas,Suburban4X4, 3 dais at $1O0/da~ 300
Room and board, 9 man-days at $65/man-day 585
Linecutting, all-in cost, 1.44 km at $400/km 576

Sub-Total

OFFICE
Seniorgeophysicist,10 hours @ $45/hour $ 450
Geologicalconsultation(Art Troup & ScottTomlinson) 200
Geophysicaltechnicianwith computer,15 hours @ $30/hour 450
Computer-aideddrafting & plotting 7 hours at $30/hour 210
Report generationand printing (share) 200

Sub-Total ~L1L~1~

Grand Total _______

Respectfullysubmitted,
GEOTRONICSSURVEVS LTD.

D~vid0. Mark, Geophysicist
Manager
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AFFIDAVIT OF EXPENSES DAWSON AND “83” CLAIMS

IP and resistivity surveyswere carried out over a portion of the Dawson and “83”
claims from October30th to November1st, 1990 locatednearBoulder Creek in the
Dawson City area, Dawson Mining Division, Yukon Territory to the value of the
following:

FIELD
Mob-demob

Airfare, Vancouverto Dawson City, rtn. 6 men at $1,195/man $ 7,188
Freight, air and land 2,908
Room andboard 1,170
Wages,at cost

Dayson 8.3 c a rrs P a Raa s~a c a 4°~ $ 568

3-mancrew 3.3 daysat $950/day $ 3,630
Tuck rental and gas,Suburbar4X4, 4 daysat $~00/day 400
Room and board, 16 man-days at $65/man-day 1,040
Linecutting, all-in cost, 2.4 km at $400/km 960

Sub-Total $ 6,030

OFFICE
Seniorgeophysicist,10 hours @ $45/hour $ 450
Geologicalconsultation(Art Troup & Scott Tomlinson) 200
Geophysicaltechnicianwith computer,27 hours @ $30/hour 810
Computer-aideddrafting & plotting 12 hours at $30/hour 360
Reportgenerationand printing (share) 250

Sub-Total $ 2,070

Grand Total $ 8,668

Respectfullysubmitted,
GEOTRONICSSURVEYS LTD.

David ~. Mark Geophysic~st
Manager
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Eight men were involved in the field work as follows:

David Mark, seniorgeophysicist,Vancouver,B.C.

AIai n Charest,geophysicaltechnician/crewchief, Vancouver,B.C.

Marc Habel, geophysicaltechnician/crewchief, Vancouver,B.C.

Maurice Lavoie, geophysicaltechnician,Vancouver,B.C.

Al Harrison,geophysicaltechnician,Vancouver,B C.

cry M e ~epe Da son C’ty V ko

Dan Robertson,helper,Vancouver,B.C.

An attempt was made to hire locally but, other than one person, no one else was
available,

All room and board, andsupplieswerepurchasedlocally.
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STATEMENTOF COSTS

FILING DATE: 03 Dec 90

CLAIMS WORKED:With 23, 24, 33, 34 - /
CLAIMS RENEWED: Top, Cab “ a” ~.

WORKREQUIRED: $5100

TYPE OF WORK: Geophysical Survey

COST STATEMENT: $8619.00

REPORTREFERENCES: Geophysical Report on Induced Polarization and
Resistivity Surveys of Various Ilondike

Properties; May, 1991 by Dave Marks

I verify that the above-noted costs were Incurred during the period referred to.

DATED at Dawson City, Yukon Territory, this 16th day of July, 1992.
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With 23, 24, 33, 34

WITH FISH 1-9 WHICH REQUIRE PHYSICAL WORKTO RENEW

Linecutting (see attached statement copied from report by Marks)

2.34 km at $400.00/km

Geophyslca1 Report on Induced Polarization and Resistivity
Surveys of Various Klondike Properties; May 1991

STATEVEhT OF “• S’

FILING DATE: 03 Dec 90

CLAIMS WORKED:

CLAIMS GROUPED

WORKREQUIRED: $900.00

TYPE OF WORK:

REPORTCOST:

REPORTREFERENCE:

I eri°g ti-at these costs e’e -ncurred during the per4od reTerred to 3n tne epo-t

above-note~3.

DATED at Dawson City, Yukon, this 16th day of duly, 1992
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