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SUMMARY

The basisof this reportis field workcarried outby StratoGeological
EngineeringLtd. in Septemberand Octoberof 1988 on the Beth, Barb and
Binti mineralclaims, on behalfof PulseResourcesLtd.. of Vancouver,B.C.
The claims are locatedon the eastshoreof the eastarmof FrancesLake,ap-
proximately160 air-kilometersnorthof thevillage of WatsonLake,Y.T, Ac-
cessto the claims is by air from Watson Lake,usinghelicopter,or alternately
by road and water.

Thearea aroundtheBeth, Barb andBinti claimshasbeenprospected
and exploredsince the discovery of lead-zinc-silvermineralizationin the
1930’s Considerablegeophysical,geochemicaland geologicalsurveyingnas
beencarredout on theproperty,md iding some3900meters i2~8O~feet ía

drilhng

rhe propertyconsists of 39 mineralclainis, The claim area is under-
lain largelyby phyllitic rocks,with minor oritcronpingsof quartaaugenschist
Thr property is located on the genti~-dppingwestern limb Ol a north-
northwest trending syncline which es hilts extensivedeformation locally
witni our A st~ataboundmassye su ~‘ te ~r ri as~ e MattFe iv Zoi a
s associatedw1th the quartz tmgen s~st ~r~hat the niouth of Thomps ii

Creek Thisunit extendsto theso thea~

The at ~ rr Z a lo. e gei LCI~~e b~
zo ~e con~a ma~siveso phid ‘T~id l’x a ~ons~t rig c I a ~ ~‘~aeOu

g l~a ~ha’ert~. p ~rite p~re t t~ r~hing~rite,arseno~yrit~and m~n-
ganiferouss~der~te,The zone Tins aa overall thicKnessof about tneters,
Ore reserveshave beenestimatedrz ~68~l00tons of ore brining 6.1%Pb,
4X~%Zn and 3.0 ornonAg. This fig4~rer~oresentsthe total ore reservesfor
all estimationclassifications(i.e. drill indtcroedandinferred).

in 1967 Sirato GeologicalEngineeringI td, ~onductedart exploration
programconsisting of reconnaissancegeochemical,magneticand geological
surveys. This work identified a zone (the Money Zone) with a geochemical
signaturesimilar to the Man Berry zone The 1988programdetailedandex-
tendedthe geochemistrydone on the Money Zore and surveyedthis area
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with inducedpolarization(l.P.) resistivity and selfpotential(S.P.)geophysical
techniques. VLF-EM (distant source) and Crone electromagnetic (CEM-
localsource) geophysicalsurveyswere testedover the Matt Berry andMoney
Zones. The geologyof the areawasconfirmed and new claim areaswere
mapped.

The work consistedof collection and analysisof a totalof 277soil and
12 rock samples,9.5km of LP. resisth’ity survey,two Wennerarray depth
soundings,9.9km of S.P. survey,3.3km of VLF-EM survey, 1,5km of CEM
surveyand475 metersof detailed CEM over theMatt Berry Zone.

The field work confirmed the geochemicalsignature of the Money
Zone The VLF-EM and CEM techniqueswere shown to be ineffective,
probablybecauseof thick overburdencover. The existenceof substant~z&
overourdenovermuchof the areawassoggestedby the Wennerarmydepth
soundings. A fault inferred by Cominc in 1980 was suggestedby ~be
geophysicaldata. A secondfault wasalso suggcsteuby thegeophysicaldata
Two distinct anomalous zoneswere delineatedby the LP. resistivity suivev.
Oneof thesezonesis closelyassociatedwith the quartz auger~schistunit and
sod geochemistryanomalies, It is fe;t that further geological information
abouttheMoneyZoneis bestestahiishcJt’y drdling.

In coneusion toeworK oore t~da’esrggessthe In’ ~v Zo h. s th~

sonic potentialasthe IattBerry t~one.This rema’nsto be ‘estedh dr’ ‘ic
(~ tAo gge s th tie on~ r~ co~ ~x a h r o a
Dc a geo hemcal and ~eo ti c~ io ¼~o hi he one t~ ni m
Largeperuonsof theclaimblo”~~ma ii te’ao~e0one,p oren I
sancebeoscentifc s ~rveysconicbe ~. r~aceno’e ~hcsearea~

Respectfullysubmittea,
StratoGeologicalEng;n~cring Ltd.

A.E. Hunter P.S. Roberts, B.Sc
Geophysicist Geologist
December21, 1988
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1. INTRODUCTION

1 ~1 Objectives

Pursuantto a requestby the Directois of Pulse ResourcesLtd, a
geophysicalexploration and detailed soil samplingprogramwere performed
on the Barb and Beth claims. This report is basedupon results of thefield
work carried out over the Money Zone within theBeth Mineral claimgroup.
The work was conductedby geophysicistsA,E. Hunter and M. Falk, geologist
PS.Roberts,and fietd assistantsD, Stretton and 0. Smithbetweenthedates
of September18 andOctober21, 1988.

~2 LocaV~~~ Access

T;~baroouneralclaimsareLecatedon the ~ast~inre of me E~st~arr
f France-i~imeanor’ ma~e~459 air ~zj~ometersnorth of +e town~

sonI mike, Yukon Territory (Figurelh Theclaimscantx~accessedusteg,tio~r
iiane or hehcoptcrfrom Watsonimke or alternativesby road and humi~.f~e
Campbell JIighwa~trT~el~~iong the ‘~‘cr~tbdeof the WestArm o~Pu’~uac
Lake. Boats can be put in at th~Forostia campshelocatedoppro~mateiy

~lf~-aa’ ma t~e v ~ rr’ of c~t~oam ~al~ ~
pc’ satem lad k oire~e~smi~tra’:e a ~‘uatie gra c~~mrla~eCri pbe’ H ~

a ~ad 0 ~ re~r, ~m te~trT e

I ~3 Physio~rapbv(SeeFigu~2

ihie aropa~uy:~locatedon iL~age~tly~di2;;inde~c~n~imroü~mi

northm’ est Fmndingsvnciinewhich exhibits extens:~’edef~rnmi~tio~‘~‘rith~otlmi~

gmiolo~caia uts. Eiev~5orsrangefrom 7) Lm, at mh~‘ake ~io~e, ~n
1400mm a~d’e suuthea~tcornerof thenewlyacquiredBind ciadus.

Theproperty is lightly forestedwith birch, tamarack. hEack spruce,jack
pine arid, localiy, ttdck alder. Muchat~therreaundedyinathe MoneyZoneis
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covered by wet bog and large boulders, Numerous small drainage creeks cut
the property.

1.4 Property Status

The property consists of 60 claims (Figure 3) as follows:

RECORD # DIJE DATE

YA20216

YA20217
YA20234-238

YA36636-651
YA54502-505

YB00654
YB00655-678

YB15412-419

Jun. 13/77

Jun. 13/77
Jun.27/77

May23/79
Jun /80

Jul. 24/8’
Jul 24,87

Oct. 3/&3

Feb. 19/92

Feb. 19j93
Feb. 19/92

Feb. 19/89
Feb 1990

Jul 2489
Jul. 24 89-)0

Oct. 3/89

The property is the subject of an option agreement, through which
Barytex Resources Corp. granted an optioui to Pulse Resources Ltd. to ac-
qure an in crest in the property Barytex and Pulse have confirmed that
Barytex is the registered owner of the Barb and Binti claims and Pulse ;~the
regis ered owrer of the Beth claims s ibje to the terrrs of theij opfor agree

iiiii~i ~

~STRATO
ENG~NEER~NGLTD

CT A1~M(S’~ RECORD DATE

Barb 9

Barb 10

Barb 11-15
Barb 17-32

Bdrb 61-M
Bcth ~.

Beth 4-27

Bind 1-8

(1)

(1)

(5)
(16)
4)

(1)
(24)

(8)



(East Arm)

N
/

00 3000

YA20216 - 217

A20234 38

YB00654
YB00655- 678

YB15412 419

600 FEET

FIGURE 3
PULSE RESOURCES LTD~

:YZONE PROJECT-FRANCESLAKE ARE~
WATSON LAKE M.D. ~Y.T. — NTS 105 H/6

Frances



2. HISTORY

Lead-zinc-silvermineralizationwas first discoveredin theclaim area
in the late 1930’s and the areawasprospectedsubsequentlyby Cominco in
1943. Handtrenchingandsamplingwere carriedout by DatalaskaMines in
theearly1960’s.

Matt Beriy Mines Ltd. was formed in 1966 in order to developthe
mineralizedshowing. Between1966 and 1970 considerablework wascarried
out including handtrenching,VLF electromagneticsurveying,geochemical
surveying,Turamelectromagneticsurveyingand approximately2728 meters
of drilling.

In 1970, an additional 1282 feetof diamonddrilling wascarriedout
underanagreementwith MetallgesellschaftCanadaLtd. andCanadianNick-
el CompanyLtd.

During 1973 an optionwasheldon thepropertyby New JohurkeEx-
~iorations and in 1974. CyprusAnvil Mining Corporationheld~n option on
thepropertyandcarriedout agravity survey.

fri 1978 the property was optioried to New Frontier (N.P.L) and a
pulse electromagneticsurveywas carried out. The property subsequendy
revertedto SovereignMetalsCorp. (N.P.L,). A trenchingprogramwas car-
ried out in 1979 andanore reservecalculationwasmade. Thepropertywas
optionedto ComincoLtd. in 1980. During the1980seasonadrilling program
was carried Out. A total of 1219 meterswere drilled in five widely spaced
holeswhich failed to intersectanymineralizationof interest.Duringthe 1981
field season,CornincoLtd. carriedOut a programof 1:5000scalegeological
mappingandsoil/rockgeochemicalsampling.

~1~~AL
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3. GEOLOGY

3.1 Previous Geological Work

Systematicmappingon thepropertywascarriedout by SovereignMe-
tals Corporationon a limited areaaroundtheshowingsduring the1979 field
season(13). ComincoLimited carriedout 1:10,000scalemappingduringthe
1980field season(15)and 1:5000scalemappingduringthe 1981 season(16).
In 1987, StratoGeologicalEngineeringcarriedout a soil geochemicalSam-
pling programand a geophysicalmagneticsurvey. Severalanomalouszones
were identified, including theMoneyZonewhich wasthe targetoffollow-up
work for the currentprogram. Muchof thegeologicalinformationgainedon
thispropertyhasbeengatheredfrom over3900metersof drilling carriedout
between1966 and1980 andfrom trenchingcarriedout in 1979. Themajority
of the outcropon the propertyis found along the lake shoreor a!~ligthe
banksof ThomosonCreek.

3.2 Regional Geology

The areahasbeenmappedb~the GeologicalSurveyof Canadaat~d
producedon Map6 1966 FrancesLake N.T.S. 10~Hat a scaleof 1:23~0O~
(seeFigure4 andFigure5).

The propertyis largely coveredby glacial and alluvial material. The
region is underlain by interbeddedphyllitic mudstonesquartzsericiteschist
horniels and calcareousphyllites of probableDevonian- Mississippian age.
To the northeast,the phyilites havebeenintrudedby Cretaceousagequartz
monzoniteandgranodiorite.

Regionalfaulting in theareais extensivewith majoreast/weststriking
faults dipping steeply north with southerly offsets to the eact. Less
pronouncednortheasterlyfaultingoccurswith westerlyoffsetsto thesouth.

3.3 PropertyGeology(excerptedfrom A.B. Mawer,Cominco,1980)

‘The Barb Group is underlainby two phyllitic units, a dark

green to black phyilitic mudstoneoverlies a light grey finer

4
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grained unit, The overlying darker phyllitic mudstonescontain

fine silt lamina and thin interbeds of fine grained quartziteor

meta-chert. It is in or near the transitionof thesetwo units that

an increasein siliceoustvffaceousbedsare most commonandit

is this sectionthat is referredto asthefavourablehorizon. The

“Matt Berry” stratabound zoneis located within the favourable

horizon. At surfacethe suiphide beds are interbeddedandin-

terlaminated with the siliceoustuffaceousbeds, Within the ex-
posedsurface trace of the favourablehorizon thesuiphide beds

are laterally quite continuous but appear to be lesscontinuous

downthedip.

Throughoutthe areaminor quartzveining is exposed,the at-

titude frequentlycuts the fotiation, hut is usuallypar~ileLto it.

Minor to trace sulphide~are sometimesassociatedwith the

quartzveining.

A particularrock unit of interesthasbeennou-~din ~he~c~vt~

portionsof DD holes 26A. ~3,19 andin DD holes8~i-1,~0-2.

This unit consistsof 1-2ne~~uartzporphyroblastsin a siliceous

sericitic matrix, The eor’actr with thephyli ‘tic mudstone~d

siliceous tr ffaceoucuru’ re sharpand appearto t”- CO i1~i-

mable, The interpretationat presentis thatthis unit is an inter~

calatedquartzcrystal tuff, ftc upper portion of DDH ~0-~

containsseveralbedsof darkgreyto blackcalcareousmud~one~

with 15-20%2mm to 6mm diamondsemi-rouiidedfragnice~~~

Thesebedsare inferredto bevolcanic lapilli tuffs, ntercñated

with thesebedsare a few fine grainedyellowish greets tel-

faceousbedsup to 10cmthick.

Preliminarygeologicalmappingalongthelakeshore1km to the

south of the ~Matt Zoner locateda siliceous-sericitic,pyritic



unit approximately2.0 meters in thickness. This unit is interca-

lated with black siliceouspyrrhotite rich mudstone, Within this
horizon are found bands and layers of sphalerite galenaand

pyrite, asevidencedby angularfloat along thestrike.

A geological map from a private report illustrates a quartz

augensericite schistband up to 30meters thick in the southern

portion of the property. This is inferred to be a stratigr~phic

unit similar to or the faulted extensionof the quartzcrystaltuff

which underlies the “Matt Zone”,

Theseobservationsindicate that the strarigraphicpackageon

the BarbGroupcontainsa considerableamountofixtercalated

intermediateto acidvolcanicmaterial,”

3.4 Geology of theMoney Zone Area
(SeeAppendix ifi for rock sample~Ocat~ondescriptions)

TheMoneyZonesurveyareais underlainmostlyby finegrainedphyl-
litc mappedasunit I (seeFigure 6). This rock variesin color from medium
grey to darkgrey-blackand displaysa stronglyfoliatedfabric, Minor quartz
veining parallelsthe dominantfoliation trendwith a pinch and swell habit,
0 casionalminor cross-cutt’ngvemletsof quartzareal3oencountered

A quartz augenschist strikes acrossthe grid at approximately150
degrees.Thisunit wasmappedasUnit 2 andis identifiedin previousreports.
It’s presenceis indicatedby no morethan5-6 outcropsover approximately
800m,howeveroccasionalfloat wasalsofound at otherlocalities. Theseout-
cropstypically displayno morethan~-2m squaredof surfaceexposureallow~
ing for a very limited view of the unit. This schistis typically light grey-green
in color, stronglyfoliated and containsup to 50% quartzasaugenstructure
cotnainedwithin a sericite matrix. Minor sulphideswere noted in float
belongingto thisunit, however rio suiphideswere seenin outcrop form.

6
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All outcropsvisited were sampledand in two locations,outcropsB and
I, flagging attributable to Corninco, wasidentified. This schist is a stratafarm
unit contained within the sedimentarypile. Comincomappeda largeoutcrop
with defined upper and lower contacts in the vicinity of location F on line
8 lOON (seeFigure 6), This areawasfully investigatedto confirm this andone
sampleMZ-88-003 was taken. However, only one very small outcropwas
identified. No lithological contactswerefound.

3.5 Structure

The property is locatedon the gently dipping western limb of a north-
northwest trending syncline which locally exhibits extensive deformation
within theunits.

Ostler(Nov., 1979)attributesthisto threestagesof deformation:

1. Formationof largenearisoclinalfolds with nojth-northwesttrendingfold asis~

2. Intrusionof graniticplutonsto the eastresultingin moderatesouthwestdipping

cleavageandminorkink folds.

3. Deformationresultinginbroaduprightfolds with nearvartical~iai p~nes~‘rcudi~

north-northeast.

Numerousfaultstransecttheproperty. Theygenerallytrendeast-west
with near vertical dips to the north. They havebeendescribedasobliaue
faults with the north side shifteddown and to thev~estre1ativeto the south
block

Overthe MoneyZone it is likely thataneast-westfault bisectsthetar-
get area(Cominco, 1980). The I,P. surveyalsosuggeststhe presenceof a
northeast/southeasttrending fault following the trend of the small creek
which traversesthe property(seeFigure 6). it’s attitudeand senseof move-
ment areunknown,howeverdisplacementis likely northwestsideup and to
the northeast. This assumesa conjugateset relationshipwith the east-west
fault previouslydefinedby Cominco,

7
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4. GEOCHEMISTRY

4.1 PreviousGeochemicalWork

BeforeComincoLimited carriedout asystematicgeochemicalsoil sur-
vey in 1981 (16) the only geochemicalsurveyscompleted on the property
were confinedto the immediateareaof the mineralizedshowing. Duringthe
1981 field season,Cominco took a total of 1179 soil/16 streamsediment/34
rock sampleson a survey grid over the areato the southeastof the mineral-
ized showing. Sampleswere collectedevery 50meters and were analyzedin
the company laboratory for lead, zinc, silver and copper. A major copper
anomaly was interpretedas being causedby chalcopyrite present in quartz
veins cutting the variousrock units on theproperty. Severalsinai! leadand
zinc anomalieswere interpretedas being causedby tracesof galena and
sphaleritefound along the foliation planesof the quartzaugenschistunit.
Therewereno significantsilveranomalies.

In thesummerof 1987, StratoGeologicalEngineeringLtd. conducted
a geochemicalsoil surveyon thepropertyconsistingof 720 ~oii samp;rs. Fne
results were analyzedfor lead, zinc, silver, copper and arsenic. Several
geochemicalanomalieswere delineated, The Money Zonewas chosenfor
further investigationbecauseit has soil geochemistrysimilar to the Matt
Berry Zone,

42 Su~eyMethod

A surveygrid wasestablishedover theMoneyZoneto confirmthesoil
geochemistryresultsreturnedaspartof the 1987field programcarriedout by
StratoGeological EngineeringLtd. Fourteengrid lines were spaced100
metersapartbetweenthe previouslyestablishedgrid lines. The lines arefor
themostpartSSOin longwith four linesestablishedover35Om for a total i~ne
length of 6.9km (seeFigure 6). Sampleswere taken every25m from within
the“B” horizon. Carewastakento samplebeneaththeoftenpresentvolcanic
ash horizon, t’iowever at somestationsno true soil was encountered. A
greenishgrey to blacksilt wassometimestheonly availablematerial,especial-
ly in thebog areas.

8 ______
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The data is plotted, on Figures8 to 13, alongwith thepreviouslyob-
tained results from 1987 to facilitate in determining a source area of
mineralization.

4.3 Soil Geochemistry

A total of 277 soil sampleswere taken and analyzed for copper, lead,
zinc, arsenic and silver, Becausethe soils were concentrated over a known
zone that contains anomalous values for all [he metal tested, statistical
analyseswere not performed. The anomalousthreshold valuespreviously es-
tablished by Symonds,1987,were felt to better represent thesurveyareasince
background values were more often encounteredduring that program than
during this one.

With theexceptionof silver,which doesnotclearlyshowananomalous
trend, the other metals coincide to producea significant multi- element
anomalyacrossslope. A descriptionof eachis asfollows:

Copper(seeFigure 9) is considered‘~aklyanomilousabove35 ppm
andstronglyanomalousabove55 ppm. Two dnomalouszoneswereidentificd
within the grid. Zone I returneda high valueof 262ppmand remainsopen
to the southeast.Zone2 remainsmarginallyanomalouswith a high valueof
64 ppm and remainsopento the northwest, Other smaller multi-element
anomaliesoccur over the grid areagererallyix the 101OOE 10200Frange.
There is no clearly contInuouszone acrosstoe grid lines, howeverenough
singlesamplesarepresentto suggestweakmineralizationmaybe presentin
thearea.

Lead (seeFigure 10) is consideredweakly anonralousabove30 ppm
arid strongly anomalousabove45 ppm. Two anomalouszoneswere iden-
tified, howeverit is likely that theserepresentone continuousstratabound
zonewith significantdownhill soil creepresponsiblefor the elongationeffect
Line 845ON which represents the strongest anomaly around Zone I is coin-
cidentalwith a small creekwhich hascausedthe dispersionof mineralized
soil. Zone2 is alsolocatednearsignificantdownhillwaterrun-offresultingin

9
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an elongationeffect. Since no strongly anomalousvaluesarefound eastof
10150E,this is the areafrom where mineralization is most likely originating.

Zinc (seeFigure 11) is consideredweaklyanomalousabove130ppm
and strongly anomalousabove 180 ppm. Oneirregularlyshapedanomalous
zonehasbeenidentified. Ignoringdownslopedrift, thezonetakeson a linear
trend cross-cuttingthegrid lines at 10150Efrom line 8850Nto line 8400Nfor
a strike length of 450 meters. A high value of 576 ppm was returned along
with severalothersabove300ppm.

Arsenic(seeFigure 12) is consideredweaklyanomalousabove40ppm
and strongly anomalousabove 65 ppm. Two anomalouszoneswere iden-
tified, howeverthehigh mobility of arsenicmakesthezonesseemexceedingly
strong. Onceagainignoring the downhill drift, there is a seeminglylinear
trendfrom line 8850Nacrossthe 10175E-IO200Estationsto line 8150Nfor a
strike length of 700m. This is not a continuoustrend. A soils grid with lOrn
stationintervalsandtighter lin~.spacingwould he requiredto ~onfinu this.

Silver (seeFigure 13) is consideredweakly anomalousabove0,5 ppm
and anomalousabove0.7 ppm. A highvaluewas returnedof 1.8ppm. Silver
occurrencew2¼foundto bevery sporadicoverthegrid area A weaktrend&
anomalousvaluesis fourdstretchingfioin Ii ~e88”ON to 8606N This trend s
seenin only onesampleper line, howeverit is moreor 1CSScoincidentalwith
thelinear trendestablishedby othermetalvalues, Generallyhighanomalous
valuesare found downhill to the west of stations1O200E,howeverisolated
anomalousvalueswerealsoreturneduphill.

10 _______
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5. GEOPHYSICS

5.1 Introduction

Four differentgeophysicaltechniqueswere usedin aneffort to trace
thelead-zinczoneof the Matt Berry discovery to the area of the MoneyZone
establishedby its geochemicalsimilarity with the Matt Berry area(DiSpirito
& Symonds, 1987). A total of 9.5 line kilometers of induced polarization
(I.P.)-resistivity survey and 9.9 line kilometers of self potential (S.P.)survey
were run over the Money Zone, 33 line kilometers of detailed VLF-EM sur-
vey wasrunover the zoneand 1.5 kilometersofCEM wasrunovertheMoney
Zone, Fourhundredandfifty metersof detailedCEM was alsodoneover the
Matt Berry zone. A pair of perpendicularWennerarrayresistivity depth
soundingswerecompletedto estimatethedepthto bedrock,

An I.P. resistivity surveyinvolvesmeasuringtheeffectsof a currentin-
troduced into the ground to yield an ideaof subsurfaceelectricalproperties.
An S.P.surveyinvolves measuringthe effectsof naturalgroundcurrents, A
VLF-EM surveyemploysa distantverylow frequency(VLF) radio transmit’
ter and a receiverthat measuresthe effect electromagneticcoupling with
local conductorshason theattitudeandsizeof the resultantreceivedsignal
The Crone EM (CEM) survey is a type of horizontal loop EM system
designedto counteractterraineffects, Two coils are involved, bothactingas
transmitterand receiverin turn ‘fle receiveris a1igne~iwith theelectromag-
neocfielu resultingfrom coupling of the transmittersignalw:th subsurfare
conductors. Using two receiversequaland oppositeresultsareachievedin
the absenceof a conductor, The Wennerarray can be systematicallyin-
creasedin sizeto measurechangesin resistivityat increasiigdepthin orderto
estimatethedepthto bedrock. All geophysics,exceptthe Wennerarray,was
conductedon grids blazedand flaggedin the 1987 field season.Generally
every100meterstationwasmarkedwith alabeledsheetmetaltag.

5.2 Depth Soundings

Two Wennerarray depth soundingswere completed. Both were
centeredat 8570Nand 1035OEon thegrid. The two were run at bearingsof
150 degreesand 60 degrees,which is perpendicularandparallel to the grid
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Table 1

TAGG’S CURVES WENNER ARRAY BRG 60 DEGREES
@ 8570N10350E

assume what is

a 10 15 30 50 70 100 150 200

380 355 446 518 517 695 570 644

1.0 1.07 0.85 0.73 0.74 0.55 0.67 0.59

K hla.h

0.1 0.24

7.2

0.2 0.60 0.28 0,29

18 14 20.3

0.3 0.82 0,50 0.51 0,05 0.34 0.19

25 25 36 5 51 38

0.4 0.96 0.63 0.64 0.28 0.50 0.36

29 32 45 28 75 72

0.5 1.07 0.75 0.76 0,40 0.61 0,47

32 38 53 40 91.5 94

1,18 0.84 0.85 0,50 0.70 0.57

35 42 60 50 105 114

1.30 0.92 0.93 057 0.80 0.65

39 46 65 57 120 130

0.8 1.39 1.00 1.02 0.65 0.86 0.73
42 50 71.5 65 129 146

0.9 1.45 1.07 1.09 0.74 0.93 0.80

44 53.5 76.5 74 139.50 160

1.0 1.57 1.14 1.16 0.82 0.99 0.96

47 57 81 82 149 192
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respectively. The Mark 1EV Huntec receiver and transmitter (seeAppendix
IV) were used for the soundings. The spacing was varied from 5 to 200
meters. The purposewasto establisha depth to bedrock estimate.

The two soundingsshowedvery different results. The soundingrunat
60 degreesshowsthe apparent resistivity gradually increasing from 375 to 600
ohm-meters(seeFigure 30). This leadsto a simple two layer model with the
depth to the bottom layer being about 35 meters and the two layers having
resistivities of 375 and 600ohmmeters. A Tagg’sCurvesanalysis(seeTable 1
and Figure 32)yielded estimatesfor the interface at depths between 15 and
30 meters and estimatesfor the resistivity of the secondlayer between875
and 560 ohm feet. The scatter of the data is the result of lateral variations in
thesubsurfaceandis most noticeableat largerspacings.

Thedepthsoundingrun at 150 degreesshows(seeFigure31) theap-
parentresistivity peakingat spacingsof 25 and 200 meterswith resistivity
valuesof 850 and700 ohmmetersrespectively.Theresistivity lows between
thesehighs range from four to five hundredohrn~meters.The total lack of
similarity betweenthis soundingand thefirst is probablytheresultof a major
~,umcLuralfeature being crossedby the sow~dingrunniiig at 150 degrees.
Separateevidencesuggestsa fault crossesthe soundhtgrun a 150 degrees
around8500N, This soundingyields a clear breakon the Moore’s cme~a-
tive plot (Figure 33) at aroundthirty meters,This is consistentwith thefirst
sounding.

The depth to bedrockestimateobtainedwith thesetwo sounding~LS

between15 to 30 meters. This estimatecanhethoughtof asanapprnximate
maximumdepth to Bedrockat 8570N, 10350E. Approximately150 meters
southeastof thispointbedrockis foundon surface.

5~3 LP. Resistivityand S.P.Surveys DetailedDiscussion

The inducedpolarizationresistivity surveyemployeda HuntecMarh
IV 7.5kW transmitteranda matchinggeneratorsystemandreceiver(seeAp-
pendixIV). The survey wasconducted in the time domainusinga pulsefre-
quencyof 1/8 Hz (2 secondson (+), 2 secondsoff~2 secondson (-), 2 seconds
off). The chargeabilitywas sampledover ten 150 ms windows commencing
20() ms after shutdown, The array configurationusedwaspole-dipole. The
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Table 2

LP. RESISTIVITY ANOMALIES

Anomaly Location Figure Type Strength Comments

81-1 10300-10400E 14 fault moderate -yechargeabilities

could indicate

channelling.

81-2 10050-1O1SOE 14 conductive weak -yechargeabilities
zone couldindicate

channelling.

81-3 9700-9775E 14 chargeability veryweak,

82-1 10050-10150E 15 conductive moderate -yechargeabilities

zone couldindicate

channelling.

82-2 9725-9825E 15 fault strong associatedS.P.

dropoff,

83 1 9850-9975E 16 fault strong some-yechargeabilites

andanSPdropoff.

83-2 9725-9800E 16 chargeability weak.

84-1 10000-10075E 17 conductivezone weak.

84-2 9775-9850E 17 chargeability weak associatedS.P.
drop off.

85-1 9900-10025E 18 conductive strong associatedS.P.
zone drop off.

85-2 9725-9800E 18 chargeability very weak.



Anomaly Location Figure Type

86-1 10025-10125E 19 conductive moderate

zoneand fault

86-2 9775-9875E 19 chargeability moderate associatedS.P.

anomaly.

87-1 9975-10075E 20 conductivezoneweak.

87-2 9650-9750E 20 chargeability weak

88-1 10000-1OIOOB 21 conductivezone strong.

88-2 9625-9725 21 chargeability strong associatedS.P.

anomaly.

89-1 10000-1O100E 22 conductive moderate some-yechargeabilities

zone andassociatedS.P.
anomaly.

89-2 9600-9700 22 chargeability strong.



dipole spacing was 50 meters and six were employed. All survey lines
employed a commoninfinity electrodefor the transmitter which waslocated
about 1000 meters northeast of the camp. The transmitter was setup and
operated from the field camp. Nine lines were runover a total distanceof 9.5
line kilometers. The lines run from the northeast to the northwest at a bear-
ing of 240 degreeswith the receiver dipole array leading the receiver which
wasfollowed by the current stake. A crewof four was usedto run the survey.
All members of the crew maintained contact using Motorolla HT-90VHF-
FM transceivers. Pseudosectionpresentationsof the I.P. resistivity data are
presentedon Figures 14 to 22. Plan map presentationsof the I.P. resistivity
datapresentedon Figures 23 to 28.

Theself-potential(S.P.)surveywasdoneover thesameareaastheI,P.
resistivity surveyusing a high input impedance(Fluke $080B) digital multi-
meter, The surveylineswere runwith a pair of coppersulfatepotsandthe
selfpotentialvalueswerereferencedto onepoint on thegrid. Theself-poten-
tial datais presentedbelow theI.P, resistivitypseudosectionson Figures 14
to 22. It is alsopresentedin plan form on Figure 29.

What follows is ~ detaileddescriptionot the LP. resistivity and ~
anomaliesfoundon eachline,

Generallythreedifferent typesof geophysicalresponsesaresuggested
by theIf. resistvity surveyExamplesof eachsignaturetypearefound m thi~
survey:ine. The different typesof responsessuggestseparatec~asesandare
givendescriptivetitlesfor easyreference,

Anomaly81-1is locatedbetween10400Eand 10300E. It rhowsagrid
westdippingapparentresistivity low with anassociatedhigh chargeabilityand
with negativechargeabilities.Thelattercanbecausedby channellingaround
strongconductors.This responseis moderateandthedatasuggestsa steeply
dipping planarconductor,suchas anunsealedfault, This geophysicalsigna-
turetype is thus calleda “fault” anomalyin thisrepcit. Thedip of thepattern
cannotreliably be usedto establisha realfault dip sincethe arrayconfigura-
tion canaffect thepattern.
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Anomaly 81-2 occursfrom 10050 to 10150E. This anomaly showsa
broad zone of slightly lower apparent resistivities and generally higher char-
geabilities and metal factors. This very week responsesuggestsa shallow to
moderate dipping planar conductor as a source. A Matt Berry type
stratabound massive suiphide qualifies as a source. For discussion this
responsetypewill bereferredto as a “conductive zone” anomaly.

Anomaly 81-3, located between 9700 and 9775E, shows generally
higher chargeabilitiesand metal factors to depth associatedwith relatively low
apparent resistivities at the surface and will henceforthbe known asa char-
geability type anomaly. The higher chargeabilitiesand metal factors can point
to an increasein metallic suiphidesand their widespreadnature indicates this
increaseis spreadovera largezone. An alternateexplanationfor theanoma-
ly is the presenceof buried clay horizons, The responseis very weak; a
strongerresponseof thistypeis foundon anomaly88-2,

Anomaly82-1 is locatedbetween10050and 10150E. Apparentresis-
tivity definesa broadlow that extendsto depthwhereit narrows. This is ac-
companiedby a sharpchargeabiiitvhigh dippingat 45 degreestowardsgrid
westand flankedby negativechargeabilities.Thelattercould indicatechan-
nelling causedby a narrowhighly conductivezone, Moderatemetalfactors
accompanythis zone, Theresponseis moderateand the datashowsa “con-
ductivezone”anomaly.

Anomaly 82 2, found from 9725 to 9825E, exhib1ts a m ~der~tc
responseandis a “fault” anomaly. A steeplydippingstrongconductivezoneis
accompaniedby high chargeabilitiesand metal factorswhich areye’ high
nearsurfaceandmark thezoneto depth. Theareais alsomarkedby a steep
dropin selfpotentialof almost60 millivolts to gridwest,

Line 8300N(seeFigure 16)
Anomaly 83-1 is between9850 and 9975E. The apparent resistivity

zone definesa broad resistivity low which narrowsat depth. This zone is
flankedby a steeplydipping bandof very high chargeabilitieswhich lead to
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high metal factors. This band has two negativechargeabilitiesbracketingit.
The zone also hasa steepdrop in selfpotential to grid west at 9875E. The
broad resistivity low suggestsa “conductive zone”, whereasthe narrow char-
geability and metal factor band suggestsa “fault” anomaly. The responseis
moderateand will beconsidereda“fault” anomaly.

Anomaly 83-2 is located between 9725 and 9800E, exhibits a weak
response and is a “chargeability” anomaly. Near the surface the apparent
resistivity is relatively low while the chargeability is relatively high to depth.
This results in high metal factors near the surface.

Line 8400N(seeFigure 17)
Anomaly 84-1 is locatedbetween10000 and 10075E,exhibitsa weak

responseandis a “conductivezone”anomaly.Theapparentresistivityshowsa
wide conductivity low which extendsto depth. The anomalyis markedby a
slightchargeabilityandmetalfactorlow.

Anomaly 84-2, found between9775 and 9850E, exhibits a weak
responseand is a “chargeability’ annmaly. High chargeabilityis found to
depth accompaniedby low surficial apparentresistivitywhich resultsin very
high surficial metal factors. A self potential signatureaccompaniesthis
anomalyandis characterizedby a80 millivolt dropoff to grid west.

Anomaly 85-1 occursbetween9900 and l0025E,exhibitsa moderate
responseand is a condLctivezone” anomaly. it is characterizedby low ap-
parentresistivity to depthandmoderatechargeabilitiesflankedby lower and
somenegativechargeabilityvalues. The metal factor datarevealsa broad
zoneof highvaluesflankedby loweronesespeciallyto grid west.

Anomaly 85-2, located between9725 and 9~00E,exhibits a weak
responseand is a “chargeability” anomaly. High chargeabilityextendsto
depthalthougha pronouncedsurficial resistivitylow is not found.

The selfpotential anomalieson this line are off a different character.
A 70 millivolt dropoff occursin conjunctionwith anomaly85-1,but it drops
off to grid east,To theeastof this theselfpotentialcontinuesto dropsteadily
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to the eastuntil 10450Ewhere it drops quickly by 160 millivolts, The self
potential data is presentedin plan form onFigure 29 andthis line dominates
the map. It is possiblethat the strong selfpotential low at the eastend of line
8500Nreflects thepresenceof a fault subparallel to the line in this area.

Line 8600N(seeFigure 19)
Anomaly 86-1is locatedbetween10025and 10125E, A wide apparent

resistivity low narrows at depth and is associated with moderate char-
geabilities which increasewith depth. This results in a relative high in metal
factors which outlines the apparent resistivity anomaly at depth. The
responseis weak and the data suggestsa crossbetweena “conductive zone”
and “fault” anomaly.

Anomaly86-2, locatedbetween9775 and 9875E,exhibits a moderate
responseand is a “chargeability”anomaly. Relatively high chargeabilitiesto
depthareassociatedwith low apparentresistivitiesat surface. A weak drop
off of about50millivolts to grid westaccompaniesthisanomaly.

Anomaly87-1,locatedbetween9975and 10075E,exhibitsaveryweak
responseandis a “conductivezone”anomaly. Theapparentresistivitypattern
revealsa broad resistivity low to depthwhich is accompaniedby moderate
chargeabilitieswhich increaseto depthanddecreasequickly to grid east.

Anomaly87-2 locatedbetween9650and9750E, exhibits avery weak
responseand Is a chargeabthtyanomaiy. it shows relatively high char-
geabilitiesto depthandlow surficial apparentresistivities,

A selfpotentialdropof about50 millivolts which decreaseto thewest
is found at 9825Eabout75 metersgrid eastof anomaly87-2. This coincides
with thelocationof afault proposedby Comincoin 1980.

Ljne~&8.cK)~[.....(..s!~J~igi,u~2I~
Anomaly 88-1, locatedbetween10000 and 1O100E,exhibits a strong

responseand is a “conductive zone” anomaly. A broad andwell definedap-
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parent resistivity low is associatedwith moderate chargeabilities which in-
creaseslightly with depth.

Anomaly 88-2 is located between9625 and 9725E, exhibits a strong
responseand is a “chargeability” anomaly. An area of relatively high char-
geabilities is associatedwith a sharplow in the near surface resistivity. The
anomaly is accompaniedby a self potential anomaly indicative of a buried
conductive zone which coincides with the location of a fault proposed by
Cominco in 1980. A small magneticanomaly coincideswith theseanomalies
(DiSpirito & Symonds,1987),

Line 8900N(seeFigure 22~

Anomaly 89-1, locatedbetween10000 and 1OIOOE, exhibits a very
weakresponseand is a “conductivezone” anomaly. A broadapparentresis-
tivity low extendsto and narrowsat depth. The zonefalls closeto a sharp
boundarybetweenlow to negativeandmoderatechargeabilities.It is accom-
paniedby a self potentialanomalywhich exhibitsa 100 millivolt dropto grid
west.

Anomaly 89-2, locatedbetween9600 and 9700E,exhibits a moderate
responseand is a “chargeability”anomaly. Low surficial resistivity is acecco-

paniedby high chargeabilityto depth.

What follows is a discussionof the plan mappresentationof the T.P.
data Thedatais presentedfor valuesof n —2 andn =4 which correspondsto
averagedepthsof penetrationof ~‘5metersand 125 metersrespectively.P1ots
of the apparentresistivity, chargeabilityand metal factorsare presentedon
Figures23 to 28.

isiiyjty...n .~ 2 ..(~

The lower anomalouszone looselyfollows a trendof apparentresis-
tivity lows. Thecenterof theselows coincideexactlywith theanomalouszone
at 9750E, 8200N; 9825E,8600N; and 9675E,8800N. The first of theselows
alsocorrespondswith a northeasttrendingfault proposedin this report. The
last of these lows correspondswith a east-westtrendingfault proposedby
Cominco in 1980. The upperanomalouszonefollows looselya seriesof ap-
parentresistivity lows, Theselows correspondmost closelywith the upper
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anomalouszoneat 8100N, 10080E;8300N,9850E; and 8700N, 10000E. The
upper anomalouszone also appears to be offset in two places. The pair of
faults discussedpreviously explain theseoffsets. At 8300Nand 9850Ea resis-
tivity low correspondswith a proposed fault trace. The area of the quartz
augenschistunit is not outlined in this data. A fault typeanomaly centeredat
10350Eand 8100Ncorrespondsto a resistivity low which would suggeststhat,
if this is a fault marked by an apparent resistivity low, it trends to the north.

Apparent Resistivity n = 4 (Figur~2~

The lower anomalouszonecorrespondslooselyto the 7000ohmmeter
contour which forms a bench in this part of the contour map. The upper
anomalouszone correlates with a seriesof apparent resistivity lows. These
lows are offset andbroken up wherethe east-westandnortheasttrending
proposedfaultscrossthezone. Theareaof thequart-’ augenschistis marked
by severalresistivityhighs(enteredat 8450N,10200Eand8550N, 10125E)to
the northwestand a resistivity low to the southeast(centeredat 10200Eand
8270N). The east-westtrendingproposedfault is markedby a seriesof high
apparentresistivity zones. The proposednortheasttrendingfault is poorly
outlined.

A chargeabilityhigh is associatedwith the lower anomalouszone
Relativechargeabilityhighs mark the proposedeast-west(Cominco, 1980)
and northeast trending faults, The upper anomalouszone is poorly
delineated. The upper boundaryof the quartzaugenschist is markedby a
sharpgradientbetweenhigh and low (to thenortheast)chargeabilitiesfrom
lines8600Nto 8900N.

chargeability n= 4~Figure~27)

The lower anomalouszone is associatedwith chargeabilityhighs.
Otherfeaturesarepoorlymarkedbythis data,
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Metal Factor n=2 (FiEure 251
The lower anomalouszonecorrespondsto generallyhigh metal factor

values. The upper anomalouszonedoesnot correlatewith this data.

Metal Factor n=4 (Figure2~)
The lower anomalouszone correlateswith an area of relatively high

metal factor values. The upper anomalous zone is loosely associatedwith
relatively high metal factor values. Especially on lines 8300N,8500N,8600N
and 8700N.

5.4 VLF-EM Survey

DetailedVLF-EM surveywasconductedon 3.3 kilometersof line over
the MoneyZonewith a stationspacingof 12,5 meters(seeFigure34). The
instrumentusedwas a SabreElectronicsModel 27 VLF-EM receiver(see
Appendix IV). Two different transmitterstationswere employed: Seattle,
WA at 24.8 kHzandHawaii at 23.4 kHz. No significantresponsewasfound
although the I.P. resistivity and S.P. surveys found six anomalies.Threeof
theseI.P. resistivity anomaliesshoweda broad zoneof low apparentresistivity
to depth. This patterncouldcorrespondto a shallowdippingconductor.The
Wennerarray revealedthe presenceof substantialamountsof conductive
overburden.TheVLF-EM unit is designedto respondbestto steeplydipping
conductorsundershallowoverburden.Theotherthreeanomaliesareshallow
and wide low resistivity zones. Both typesof anomaliesdo not correspond
we’! to the VLF-EM units ideal target. The VLF-EM surveywasdiscon-
tinuedwhenit failedto yield anyanomalies

5,5 CEM Survey

Numeroussurveyswere conductedwith the CroneEM (CEM) system
(seeAppendix IV). A total of 1.5 line kilometersof measurementswere
takenover the MoneyZone usingbothmedium(1830Hz) andhigh (390Hz)
frequencies(seeFigure 35). Readingswere takenat 12.5 meter intervals
using a 50 metercoil spacingand the horizontalshoot-backconfigurationto
maximizedepthof penetration.Noanomalieswere detectedoverknownI.?.
resistivity anomalies. A detailed survey was conductedover the locationof
the massivesulfidesof theMatt Berry zone. A total of 325 metersweresur-
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veyedusing a lOOm coil spacing,12.5 meterstationsand the medium(1830
Hz) frequency. Another 150 meters of line were surveyedusing a 50mcoil
spacing, the medium frequency and a five meter station spacing. No
anomalieswere detected.

5.6 Summary(seeFigure 8)

The VLF-EM surveys and the CEM surveys failed to establish any
anomaliesover the Money Zone, Overburden, the small conductivity thick-
nessproduct and the assumedshallow dip of the target probably accountsfor
this. The CEM surveywas also conductedover an area 50metersdownstrike
from a one meterwide outcrop of massivesuiphides in the Matt Berry zone,
again with no result. Since overburden is probably minimal in this areait is
likely that the conductivitythicknessproductis too small for theCEM system
to detectthis zone,

The self potential surveydatashoweda 160 millivolt low at the east
endof line 8500Nwith a generaldecreaseof all valuesto theeastpast990dB.
Thispatternis thoughtto beassociatedwith a fault orfaultssubparalleltothe
line in this area The dataalso featuredsmallerdropsin selfpotennalto the
west which areweakly associatedwith I.P. resistivity anomaliesbut couldbe
causedby vegetationchanges Oneanomalyat 9700Eon iine S800Nsuggests
a buriedconductivezonewhich coincideswith aneast-westfaultproposedby
Comincoin 1980.

The ~ndjced p0 arizaton-resistivity survey revealedtwo ano~naous
zonesand threedifferent typesor responses.A “conductivezon& anemaijis
characterizedby a broadlow apparentresistivity (lesrthan5,000ohni-tneters)
zone extendingfrom less than50 metersbelowsurfaceto depthand accom-
paniedby relatively high chargeability(usuallygreaterthan 10 mscc.)and
relatively high metal factor zones(usuallygreaterthan10 rnsec/ohxn-meter).
Suchan anomalycould be causedby a buried thin planarconductorwith a
high conductivityand a moderatedip. This type of geophysicaltargetwould
correspondto a Matt Berry typemassivesuiphide.

A “chargeability” anomaly is characterizedby a high chargeability
(from 20 to 90 msec.)from lessthan50 meterbelowsurfaceto depthwith sur-
ficial apparentresistivity lOWS (under500ohm-meters).This typeof anomaly
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often characterizesbroad zonesof bedrock with increasedmetallic sulphide
content. -

A “fault” anomaly is characterizedby awell defined steeplydipping ap-
parent resistivity low (lessthan5,000 ohm-meters),extendingfrom lessthan
50metersbelow surface to depth, accompaniedusually by a chargeability high
(often higher than 20 msec.)andsometimesby negativechargeabilities. This
typeof anomalycanbe causedby a steeplydipping planar conductor, Current
channelling along such a conductor is knownto causenegativechargeabilities.
Such a conductor canbe the result of a mineralized or open steeplydipping
fault zone.

Thetwo distinctanomalouszonesdisplaydifferentresponses.A broad
lower anomalouszone cuts acrossthe grid at around9700E and is charac-
terizedlargelyby “chargeability”anomalies.The lower anomalouszonecould
be the result of an areaenrichedin disseminatedsulphidemineralization,
bearing150 degrees,with a strikelength of 800meters,openat eitherendand
extending from lessthan 50metersbelow surface to depth. The secondupper
anomalouszonecuts acrossthe grid at around 10050Eandgenerally exhibits
“conductive zone” anomalies. This zone is coincident with the lower contact
of the quartz augenschist (asinferred by Cominco, 1980). Scarcityof outcrop
preventsestablishingthe exact limits of this - schist unit. Anomaloussoil
geochemistryis alsofound in theareaof theupperanomalouszone, Stratig-
raphy,establishedby drilling iii the Matt Berryzonesuggeststhesourceof the
geochemicalanoma1yis a rn~ssi~esulphideunitneartheuppercontactof the
quartzaugenschisL. Currentinformation suggestthis is about 100 meters
upslopeof theuppergeophysicalanomalouszone.However,thegeophysical
responseof the upper anomalouszone suggestsa Matt Berry type strata
boundmassivesulphidewith a bearingof 150 degrees,a strikelengthof 800
meters whi~irextendsfrom lessthan 50 metersbelowsurfaceto depthandis
openat either end. -

Two steeply dipping faults trending east-west,with a left lateralslip
movement, were inferred by Cominco in 1980. Only one of thesecrossesa
significant portion of the grid. The only surficial geology to support its
presenceis found on 9000Nnear the lake (seeFigure 5). It doeshoweverof-
fset the lower and upper LP. resistivity anomalous zones. The upper -

anomalouszonesuggestsa conductivefault zoneon line 8600N. It is possible
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that the positionsof theseinferredfaults varies up to 100 metersfrom the
locationsshown. Anotherfault is inferredfrom the results of this program.
The inferred fault is steeplydipping with a northeasterly trend, probably with
a right lateral movement,and probably forming a conjugatepairwith thein-
ferred Cominco faults. This inferred fault offsets the upper I.P. resistivity
anomalouszoneandis suggestedby theI.P. resistivitydataon theupperand
lower anomalouszoneson lines 8300Nand 8200Nrespectively. The inferred
fault trace follows the course of a major stream in the area. Once again the
location of this inferred fault cannotbe determined accuratelyandcould vary
up to lOOm from its present location. Lack of significantsurficial geology
meansthepresenceof thesefaults can only beestablishedby drilling.

The HuntecMark IV I.P. resistivity systemwasusedto do a pair of
crossedWennerresistivity soundings, Theseestablisheda probablemmd-
mumdepthto bedrockestimateof 15 to 30metersat 8570Nand10350E. Sig-
nificant lateralvariationswerenoticedin the data,Thegeneralpatternof the
two soundingswas significantly different and it is thought that one of the
soundingscrosseda conductive zone,possibly a fault. Outcropis foundwithin
700metersof thispoint.
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6. CONCLUSIONS

The 1988 programdetailedand extendedthe geochemistrydone on
the Money Zoneand surveyedthis areawith inducedpolarization (I.P.) resis-
tivity and self potential (S.P.) geophysical techniques. VLF-EM (distant
source) and Crone electromagnetic(CEM-local source) geophysicalsurveys
weretestedover the Matt Berry and Money Zones. The geologyof the area
was confirmedand new claim areaswere mapped.

The field work confirmed the geochemicalsignatureof the Money
Zone. The VLF-EM and CEM techniqueswere shown to be ineffective,
probablybecauseof thick overburdencover. Geologically,therewas little
new informationgatheredthat is ableto contributeto a meaningfulinter-
pretationof the local structuralsettingof theMoneyZoneanomaly. Theex-
istenceof substantial overburden over much of the area is suggestedby the
Wennerarraydepthsoundings.A fault, inferredby Comincoin 1980, is sug-
gestc~dby tht. geophysicaldata. A secondfault is a1s~,suggestedby the
geophysicaldata.

Two distinct anomalouszoneswere delineatedby the l.P. resistivity
suivey.Theupperzoneis closelyassociatedwith thequartzaugersschistunit
andthesoil geochemistryanomaliesThis anonalouszonecutsacrossthegrid
at around10050E.Thegeophysicalrespon.seis consistentwith thepresenceof
a moderatelydippingMatt Berr’~type strataboundmassivesuiphide,bearing
about150 degrees,extendingfrom lessthan50 metersbelowsurfaceto depth~
Thestrike length of this anomalyis 800 metersandii remainsopenat either
end. The lower anomalouszone hasa geophysicalresponseconsistentwith
the presenceof a zone enriched in disseminatedmassivesuiphidesextending
from less thati 50 metersbelowsurfaceto depth.This anomalouszone cuts
acrossthe grid at around 9700E. The anomalouszone hasa strike of 150
degrees,a strike lengthof 800 metersand is openat eitherend.It is telt that
further geologicalinformation about the Money Zone is bestestablishedby
drilling.
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In conclusion,thework donethusfar suggeststheMoney Zone has the
samepotential as the Matt Berry Zone. This remainsto be testedby drilling.
There is also a goodpossibility that theMoney Zone extendsto the north and
south. Geophysical and geochemicalwork could be conducted to define an
extensionof the zone. Previouswork is especiallysparseto thesouthof the
MoneyZone, Largeportionsof theclaim blockremainrelativelyunexplored
and reconnaissancegeoscientificsurveyscould be conductedover theseareas.
Mobilization costsare high in this areaand careshouldbe takento minimize
them.

Respectfullysubmitted,
StratoGeologicalEngineeringLtd.

fly
A.E. Hunter P.S.Roberts,B.Sc.
Geophysicist Geologist

December21, 1988
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APPENDIX I:
Analytical Procedures
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ACM� ANALYTICAL LABORATORIES LTD.
& Tr~ ~
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~ 2~).3i~8

.~,MJ ~ At &Alft)UA 1I)14i Ml Ii4~Uj)l 0(.i

.$..qal.’ ~‘ft’4)dfd( IOU

i. ~oi samples are’ tJ(ItMJ at bO°( aUd 5’ved L(’ ~H(1 m.’\h,

?. ~ samp’es are p*siveriz.~j ~ -iOU m~’5t~.

Geu(i~t’mi(al Analysis (AA an~ 1(P)

0.,~ ~ s.~~1es are d~t~i in tiot dilute aqua regia in a bo~iing water batr~

~n<i iilute<J ~ 10 mi with demineralized ~ater. (xtracted metals are determined by
A. AtomiC Absorption (AA)

~‘, Bi, Cr. Co. Cu. ~ Ga, Ja Mn MO, H~ ~b, St~. 11. V. Zn
(‘ denoteswith background correct ion.)

8. inductively Coupled Argon Plasma (1(P)

Ag. Al, As, Au, 8, 8a, 8i, Ca, Cd, Co. Cu, Cr. Ic, K, La, Mg, Mn, Mo, Ud,

ML P, P~
1

,5I~, 5r, In, Ii, Li, V, 14, Zn,

(ø~ocnt’mica1 Analysis for AU

10.0 gram samples that nave been ignited overnite at 6000C are digested ~~ith
30 mIs not dilute aQua regia, and 75 m1~of clear ~oIut ion obtained is extracted
with S mis Methyl I~otutyl Kei.one,

Au is determined in the MI8K extract by AtomiC Absorption using background

(Ørr~(t~n (Detection (.imil

(eohc’niai AnalySiS br Au’’, i’~ P~ i~i~

10.0 - 300 gram ~amt1e~ ae subjected to ir~- A~S~ypreconcentrat. ion
tC(hmflQuCS ~Q prØ~j~n~i1v(’1 bead~

Inc silver bcad~ ,3re disSolved and Au, Pd, Pt, and Rh are determined ifl the

solution by graonite furnace AtomiC Absorption. tictecuons Au~1 ppb: Pd, Pt~ Ph~5opt

Geocnemica Analys t. or A~

0,5 gram samples are digested with not dilute aQua regia and d luted to
10 ml, As is determined in the solution by Graphite lurnace Atomic Absorption (AA)
or by inductively Coupled Argon Plasma (1(P).

Geocnemical Analysis for 8arium

0,25 gram samples are digested with hot NaOii and IOtA solution, and diluted
to 20 ml,

8a is determined in tne solution by 1(P.

Geochemical Analysis (Of

0.25 gram samoles are digested with not NJOH a~d tWA solution, and diiutCd
to 20 ml, 11 in the SOlution determined by ICP with a det4’Ct,on of I p()m.

Geocnemual Analysis (or Selenium

0.5 gram s4mp1e~are digested with hOt dilute aQua regia and dilute tO 10 ml
witj~ 1120 S-c is detemined with HaIJH3 with Ilarmnles’) AA, OeLectiorLO.1 tii~.



~, T~ø~
~ ~r, ~ ~ ~%A ~q

6
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Geochemical Analysis for Uranium

0.5 gram samples are digested with hot aqua reqia and diluted to 10 ml,

Aliquots of the acid extract are solvent extracted using a salting agent
and aliquots of the solvent extract are fused with Nal, K2C03 and Ha2C03 flux ~n
a platinum dish.

Itle fluorescence of the pellet is determined on the Jarrel Ash Iluorometer

Geochemical Analysis for Fluorine

0.25 gram samples are fused with sodium hydroxide and leached with 10 ml

water. The solution is neutrali~ed, buffered, adjusted to pH 7.8 and diluted to 100 ml

Fluorine is determined by Specific Ion Electrode using an Orion Model 404 metet~

Geochemical Analysis for Tin -

- i.o gram samples are fused with amonium iodide in a test tube. The Sublimed

iodine is leached with dilute hydrochloric acid,

Ihe solution is extracted with MIBK and tin is determined in the extract
by Atomic Absorption.

Geochemical Analysis for Chromium

0.1 gram samples are fused with Na202, In~ melt is leached with HCI and
analysed by AA or ICP, Detection I ppm,

Geochemical Analysis for Hg

0.5 gram samples is digested with aqua regia and diluted with 20~HCl,

Hg in the solution is determined by cold vapour AA using a I ~ J scientific
Hq assembly. An aliquot of the extract is added to a stannous chloride-I
hydrochloric acid solution, The reduced Hg is swept out of the solution and
passed into the Fig cell where it is measured by AA.

Geochemical Analysis for Ga ~ Ge

05 gram samples are digested with hot aqua req a witi HI in pressure bombs

Ga and Ge v- ti-c SOrut~O1 are dc~erminc’d by q~apii’e furnace A~,
Detection I ppm,

Geocnemical Analysis for 11 (Thallium)

0.5 gram samples are dig’sted with 1:1 141403. 1! is determined by graphite
kit Detection ,l ppm.

Geocnemical Analysis for Ic (Tellurium)

0.5 gram samples are digested with hot aqua cqia. In~ Ic extracted in
MlI3K is analysed by AA graphite furnace, Detection ~1 ppm.

CCO(herni(al Whole Ro(k.

0,1 gram is fused with .() gm tiUO7 and diS~.0lv~’d I” SO mis 5~l(t403.
‘~aalysis i~ by ICP or M,5, ICP gives excellent pr(’(iSiou for major components.
li~CM.S. can analyze for up to SO elements,
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Cu
PPM

Pb
PPM

SAMPLE~

L9350N
L93 SON
L93 SON
L93 SON
L 935 ON

Zn
PPM

Ag
PPM

Page 1

9950E
997 SE
100 OOE
1002 SE
100SOE

As
PPM

34 8 85
34 22 77
23 15 59
19 12 52
18 9 42

.2 6
.2 13
.1 12
.1 10
.1 11

12 S 34 .1 S
27 9 43 .1 9
58 14 82 .1 17
35 9 48 .3 4
54 16 82 .3 23

117
136
139
123

97

63 19
57 20
53 18
48 21
50 24

32
25
24
10

7

L9350N
L93 SON
L 9350N
L93 SON
L93 SON

L92 SON
L92SON
L9250N
L 9250N
L92 SON

L92 SON
L92 SON
L9150N
L91SON
L91SON

L91SON
L9150N
L91SON
L9ISON
L9150N

L9150N
L91SON
L9 15 ON
L9150N
STD C

10 36
43

17 75
7 34
7 40

15 11 61
14 10 54
22 14 104
25 14 74

8 9 38

102005
1022SE
1O2SOE
1027 SE
103ODE

997SE
10000E
1002SE
100SOE
1007SE

101005
1012 SE
9950E
997 SE
100005

1002 SE
100SOE
1007 SE
1O100E
10125E

1O1SOE
10 17 SE
102005
102 25E

.4 14
.3 21
.4 16
.1 24

4 23

2 2
3 4
3 15
1 8

.2 12

.1 21
.2 18
.2 18
.4 13
.1 12

.1 16

.2 12

.2 22

.1 19
.1 17

12 41
4 50
9 71

10 42
11 51

11
9

21
8
9

15
17
10
35
62

6
18

9
16
39

47
67
38
79

132

.1
.2
.1
.4

7.1

13
19

5
18
39
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SANPLE* Cu Pb Zn Ag As

PPM PPM PPM PPM PPM

L9150N 10250E 64 24 119 .2 11
L9150N 10275E 50 25 116 .3 9
L91SON 1OSOOE 57 20 100 .2 9
L9050N 9950E 34 17 84 .6 57
L9050N 9975E 12 7 38 .1 16

L9OSON 10000E 10 12 63 .1 12
L9OSON 10025E 19 12 62 .2 11
L9050N 10050E 10 14 40 .1 13
L9050N 10075E 11 11 46 .2 11
L9050N 1O100E 9 12 57 .1 18

L9050N 10125E 3 4 15 .1 2
L9050N 1O1SOE 10 7 26 .1 2
L9050N 10175E 14 18 37 .1 13
L9050N 10200E 18 11 51 .1 10
L9050N 10225E 5 4 23 .1 6

L9OSON 10250E 16 7 47 .1 10
L9050N 10275E 20 11 47 .3 9
L9050N 10300E 16 14 52 .1 15
L8250N 9950E 42 29 119 .1 91
L8250N 9975E 36 33 92 .1 110

L8250N 10000E 38 38 120 .1 118
L8250N 10025E 30 36 124 .3 91
L8250N 100SOE 30 31 98 .1 75
L8250N 10075E 43 44 104 2 87
L8250N 1O100E 38 28 84 .1 43

L8250N lOUSE 38 42 76 .1 86
L8250N 10150E 49 55 .05 . a06
L8250N lOuSE 41 18 83 1 35
L8250N 10200E 27 24 94 .5 31
L8250N 10225E 42 24 105 .4 24

L8250N 10250E 42 19 127 .1 21
L8250N 10275E 34 18 89 .1 14
L8250N 10300E 26 16 75 .1 10
L8250N 10325E 47 16 88 .2 13
L8250N 10350E 41 14 76 .1 8

L8250N 10375E 41 22 106 .3 7
STD C 57 39 132 6.7 38

7
.1
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SAMPLES Cu Pb Zn Ag As

PPM PPM PPM PPM PPM
L8250N 10400E 37 17 117 .1 6
L8250N 10425E 39 14 120 .1 2
L8250N 10450E 40 17 134 .1 3
L8250N 10475E 29 12 109 .1 7
L8250N 1OSOOE 20 18 90 .1 10

L8150N 9950E 27 12 62 .1 24
L8150N 9975E 13 16 117 .1 64
L8150N 10000E 15 23 122 .1 78
L81SON 10025E 12 17 133 .1 75
L8150N 10050E 16 16 98 .1 61

L8150N 10075E 23 27 94 .1 76
L8150N 1O100E 57 49 145 .7 108
L8150N 10125E 49 41 124 .2 106
L8150N 10150E 33 23 96 .1 49
L8150N 10175E 30 24 121 .1 49

L81SON 10200E 26 11 67 .1 8
L8150N 10225E 33 11 52 .2 6
L8150N 10250E 48 11 45 .2 3
L8150N 10275E 13 9 51 .1 2
L8150N 10300E 35 11 65 .1 4

L8150N 10325E 63 15 69 .2 7
L8150N 10350E 67 17 103 .1 9
L8150N 10375E 98 20 125 .1 13
L81SON 10400E 28 14 65 .2 12
L81SON 10425E 21 12 134 3 7

L8150N 10450E 23 10 70 .1 9
L81SON 10475t 42 13 90 1 4
L81SON 10500E 40 12 88 .1 2
L8OSON 9950E 27 18 88 .1 73
L8050N 9975E 33 19 75 .1 41

L8OSON 10000E 31 18 86 .1 39
L8050N 10025E 21 13 74 .2 26
L8050N 10050E 25 12 71 .1 30
L8050N 10075E 30 13 67 .2 18
L8050N 1O100E 30 12 87 .1 11

L8050N 10125E 32 14 73 .1 19
STD C 58 42 133 6.6 36

e
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SAMPLE* Cu Pb Zn Ag As

PPM PPM PPM PPM PPM

L8OSON 10150E 45 20 83 .3 27
L8050N 10175E 20 11 64 .2 8
L8OSON 10200E 40 24 87 .3 16
L8OSON 10225E 23 15 54 .2 11
L8050N 10250E 41 15 68 .3 17

L8050N 10275E 17 9 45 .1 18
L8050N 10300E 34 14 60 .2 4
L8OSON 10325E 37 13 68 .2 8
L8050N 10350E 53 15 85 .1 8
L8050N 10375E 80 13 85 .1 12

L8050N 10400E 92 17 63 .2 14
L8O5ON 10425E 76 13 77 .2 17
L8050N 10450E 110 14 75 .3 17
L8050N 10475E 71 10 71 .2 8
L8OSON 10500E 103 7 56 .1 8

I



STRAW GEOLOGICALLTD. PROJECT FRANCESLAKE FILE * 88-5460 Page 5

SAMPLES Cu Pb Zn Ag As

PPM PPM PPM PPM PPM

MZ—88—001 26 5 78 .3 7
MZ—88—002 28 22 68 .2 3
MZ—88—003 9 22 31 .1 59
MZ—88—004 455 10 29 .3 31
MZ—88—005 39 2 98 .1 2

MZ—88—006 10 39 1095 .4 19
MZ—88—007 6 40 21 .3 63
MZ—88—008 271 66 18 .9 2792
MZ—88—009 26 7 24 .2 73
MZ—88—010 6 6 82 .1 13

MZ88r011 163 10 14 .1 65
MZ—88-.012 12 15 1 .1 22
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SAMPLEI Cu Pb Zn Ag As
PPM PPM PPM PPM PPM

L8950N 9950E 13 9 39 .1 7
L8950N 9975E 12 16 65 .2 11
L8950N 10000E 7 12 57 .1 16
L8950N 10025E 4 2 52 .1 13
L8950N 100SOE 8 9 54 .1 15

L8950N 10075E 8 7 91 .1 29
L8950N 1O100E 13 13 119 .1 31
L8950N 10125E 9 7 63 .1 5
L8950N 10150E 11 9 75 .1 21
L8950N 10175E 14 10 61 .1 18

L8950N 10200E 8 11 53 .1 6
L8950N 10225E 7 11 48 .1 9
L8950N 10250E 14 10 58 .1 7
L8950N 10275E 15 4 49 1 17
L8950N 10300E 19 14 58 .1 16

L8950N 10325E 19 9 46 1 10
L8950N 10350E 25 7 60 12
L8950N 10375E 34 8 56 1 11
L8950N 10400E 22 7 46 1 25
L8950N 10425E 19 12 58 .1 14

L8950N 10450E 15 10 67 .1 18
L8950N 10475E 26 18 80 .1 16
L8950N 1OSOOE 33 14 66 .1 87
L8850N 9950E 10 10 74 .1 11
L8850N 9975E 8 18 52 .1 11

L8850N 10000E 8 14 87 .1 2
L8850N 10025E 8 6 78 .1 9
L8850N 10050E 8 13 81 .1 309
L8850N 10075E 7 9 79 .1 27
L8850N 1O100E 8 12 90 .1 12

L8850N 10125E 47 17 145 .2 44
L8850N 1O1SOE 44 13 134 .1 23 t
L8850N 10175E 15 13 66 .1 20
L8850N 10200E 33 24 141 .1 41
L885ON 10225E 50 20 114 .5 7

L8850N 10275E 22 12 79 .1 13
STD C 57 39 131 7.2 38
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SAMPLE* Cu Pb Zn Ag As

PPM PPM PPM PPM PPM

L8850N 10350E 60 12 69 .2 20
L8850N 10375E 21 12 70 .1 24
L8850N 10400E 16 9 59 .1 11
L8850N 10425E 6 4 21 .1 5
L8850N 10450E 20 16 61 .1 19

L8850N 10475E 7 7 51 .1 7
L8850N 10500E 15 11 .63 .1 10
L8750N 9975E 17 28 195 .1 77
L8750N 10000E 13 15 113 .1 79
L8750N 10025E 32 17 78 .4 21

L8750N 10050E 28 16 76 .1 20
L8750N 10075E 22 25 150 .1 78
L8750N 1O100E 16 12 86 .1 24
L8750N 10125E 6 9 127 .1 27
L8750N 10150E 12 13 178 .2 59

L8750N lOuSE 185 50 144 1.8 29
L8750N 10200E 13 12 65 .1 19
L8750N 10225E 8 13 61 .1 20
L8750N 10250E 13 10 54 .1 15
L8750N 10275E 24 13 60 .1 6

L8750N 10300E 26 15 51 .1 12
L8750N 10325E 18 12 57 .1 10
L8750N 10350E 12 11 50 .1 7
L8750N 10375E 17 16 53 .1 6
L8750N 10400E )10 11 56 .1 10

L8750N 10425E 8 6 43 1 9
L8750N 10450E 8 10 94 2 11
L8750N 10475E 9 11 85 .1 13
L8750N 10500E 8 14 48 .1 9
L8650N 9950E 5 9 43 2 8

L8650N 9975E 27 38 257 .3 30
L8650N 10000E 15 26 176 .2 15
L8650N 10025E 17 19 52 .2 10
L8650N 10050E 5 16 77 .2 18
L8650N 10075E 16 13 101 .1 34

L8650N 1O100E 9 27 240 .1 35
STDC 56 38 131 7.1 39

1.
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SAMPLEI Cu Pb Zn Ag As

PPM PPM PPM PPM PPM
L8650N 10125E 10 30 166 .3 29
L8650N 10150E 18 29 302 .3 40
L8650N 10175E 24 15 152 .1 67
L8650N 10200E 73 33 92 .7 9
L8650N 10225E 14 19 129 .2 10

L8650N 10250E 7 9 110 .2 7
L8650N 10275E 4 9 41 .1 2
L8650N 10300E 34 15 48 .5 5
L8650N 10350E 34 11 79 .3 22
L8650N 10375E 20 16 51 .2 4

L8650N 10400E 13 14 57 .1 12
L8650N 10425E 16 20 96 .6 8
L8650N 10450E 17 7 81 .2 7
L8650N 10475E 38 26 122 .2 4
L8650N 10500E 10 19 37 .1 2

L8550N 9950E 53 28 105 .4 8
L8550N 9975E 19 47 428 .2 23
L8550N 10000E 8 9 145 .1 16
L8SSON 10025! 18 15 95 .1 32
L8550N 10050E 48 41 146 .2 56

L8SSON 10075! 22 21 176 .1 62
L8550N 10100! 18 20 381 .2 7
L8SSON 10125! 12 12 166 .2 18
L8550N 1O1SOE 13 11 116 .1 13
L8550N 10175! 18 26 189 .1 17

L8550N 10200E 16 10 108 3 18
L8SSON 10225E 11 15 87 .2 14
L8550N 10250E 9 9 79 .1 4
L8550N 10275E 7 13 59 .1 6
L8550N 10300E 12 10 53 .1 5

L8SSON 10325! 5 10 27 .1 2
L8550N 10350E 10 13 72 .2 9
L8550N 10375! 7 12 46 .2 2
L8550N 10400E 20 13 87 .1 9
L8550N 10425! 8 5 43 .1 2

L8SSON 10450E 14 13 73 .2 2
STDC 57 44 131 6.7 36
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SAMPLE� Cu Pb Zn Ag As

PPM PPM PPM PPM PPM

L8550N 10475! 14 13 79 .1 10
L8550N 1OSOOE 12 10 70 .1 10
L8450N 9950E 34 22 326 .1 40
L8450N 9976! 44 45 285 .2 163
L8450N 10000E 53 52 295 .3 191

L8450N 10025! 27 68 275 .1 265
L8450N 10050E 30 65 408 .2 215
L8450N 10075! 54 123 490 .4 608
L8450N 10100! 49 118 265 .5 424
L8450N 10125! 43 52 190 .3 260

L8450N 10150E 26 49 137 .7 268
L8450N lOuSE 15 16 90 .1 131
L8450N 10200E 19 22 119 .1 140
L8450N 10225! 18 10 31 .3 32
L8450N 10250E 26 17 80 .3 21

L8450N 10275! 28 8 36 .2 3
L8450N 10300E 39 11 61 .1 6
L8450N 10325E 59 13 96 .1 6
L8450N 10350! 14 8 34 .1 11.
L8450N 10375E 46 19 80 .2 48

L8450N 10400! 32 23 85 .1 20
L8450N 10425E 8 4 36 .3 5
L8450N 10450E 30 17 124 .1 12
L8450N 10475! 21 12 54 .1 13
L8450N 1OSOOE 40 15 96 1 6

L835ON 9950E 24 16 64 .1 25
L8350N 9975E 21 13 35 1 25
L83SON 10000! 29 28 58 .2 61
L8350N 10025! 23 19 87 .1 59
L8350N 10050E 18 12 97 .1 63

L8350N 10075E 12 15 89 .1 63
L8350N 1O100E 15 19 109 .1 134
L8350N 10125! 18 29 99 .1 43
L8350N 10150! 8 18 108 .1 40
L8350N 10175! 14 13 118 .2 46

L8350N 10200! 23 15 36 .3 23
STD C 58 40 132 6.7 38

7
4
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SAMPLE* Cu Pb Zn Ag As

PPM PPM PPM PPM PPM

L8350N 10225E 9 8 53 .2 68
L8350N 10250! 4 6 56 .1 15
L8350N 10275! 73 14 81 .2 5
L8350N 10300E 53 13 78 .2 6
L8350N 10325! 57 12 75 .1 11

L8350N 10350E 64 19 85 .2 10
L8350N 10375! 52 24 131 .2 51
L8350N 10400! 27 22 129 .3 20
L8350N 10425E 56 12 60 .3 9
L8350N 1O4SOE 46 23 68 .2 20

L8350N 10475! 53 21 94 .2 16
L8350N 10500! 51 18 88 .3 11
STDC 58 40 133 6.7 41
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Rock Sample Descriptions

“A” Consists of small 5Ox5Ocmexposuresof phyllite on the westsideof thecreeknear

station10500Eon line 8500N. Thefoliation orientationremainsfairly consistentwith

a 120 degreesstrike/40degreesdip NE (unsampled),

“B” Outcropof phyffitebelongingto unit 1. Previouslysampledatvarioustimes(eg.

ComincoTB.67). Theprimaryfoliationasseenat “A”, 120degreesstrike/35degrees

NE. Secondaryfoliation, 120degrees/60degreesNE.

B’ - samplelocationfor MZ-88-0O1approximately20mdownstreamfrom “B”.

B” - third outcropof unit 1, 20mdownstreamfrom B’.

‘C” Subcropof phylliteon L8500!10425E. The foliation strikes 90 degrees away from

thatseenat “A” and‘B”. Thisis mostlikely a rotatedboulder. Obviousorientation

cleavageformingsecondaryfabric. MZ~88-OO2takenasfloat25mdownstreamfrom

here.

“D” Float foundin creek lOOmsouthofcamp. Much of creekflows beneathmoss,

brush cover and glacialboulders, however active stream beds arealso apparent.

Upstreamfrom“D”, onlyunit 1 isvisible (alongwith glacial float), howeverat ‘D” is

foundthe rockthathascharacteristicsof bothunitsI and2. Thesmallquartzblobs

are notelongateasin schist,while rockalsodisplaysphyllite affinities. Rockis suban-

gularandprobablyhasnottravelleda significantdistance(unsampled).

E” Unit 2 common asfloat at this location, Onepieceonlywasfound o containa

smallblebconsistingof a chalcopyritecoresurroundedby pyrite, approximately

4x6mm. To little to sample(unsampled).

‘F” MZ-88-003. Sample taken in outcrop of unit 2 at S100N/10200E.Schist displays a

stronger foliation than usually seen in float, Fabric orientation 140degrees strike/40

degreesNE. Secondaryfracturing014 degrees/85degreesSE.

“G” Quartz block, chioritic with semi-massive pyrite (30%). Boulder looks fresh

(2Ox25xlOcm).No limonite. SampleMZ-88-~OO4.

“Fl” Unit 4purplishhornfelsedpelite. Foliationtrendsapproximately140 degrees/b

degreesENEbutlow dip anglemakesstrike determinationdifficult, Two other

cleavagesarepresent.Secondarycleavagepattern045 degrees/20degreesS L with a



variabledip. Tertiarycleavage025 degrees/vertical.Thisunit is typical of rocksseen

on theBinti claim groupasfloat. RockSampleMZ-88-O05takenhere,

‘I” Subcropof unit2 with associatedquartzof approximately4OxSOcm, The rockis

most likely local,howevermovementappearsto havetakenplace.Approximatefolia-

tion trend080 degrees/30degreesNNWwitha secondarycrenulationcleavage010
degrees/85degreesnoted.MZ-88- 006 takenin quartzaugenschist. MZ-88-007

takeninquartzboudinfromwithin schist.

“J” Thereis anincreasein quartzboudinconcentrationandfrequencyin themeta-

sedimentarypile. Thereis alsoa moderateto strongphyllitic fabric surroundingthe

quartzboudinswhich maybeaslargeas bx2m,howevermostaresmaller,Much of

the quartzoccursasdiscretelensesor bandswithin the foliation. Quartzwasalso

notedwithin the tertiaryfracturesystemin manyplaces(030degrees/45degrees-85

degreesSE). Onepieceof quartzfloat foundnearbycontainsupto 60%pyrite,
howeverit doesnotappeartohaveaffmitieswiththelocalquartzboudinsin thephyl-

lite. MZ-88-008pyritic quartzfloat. MZ-88-009smallquartzboudinin phylilte with

associated quartzsericite schist. Foliation120degrees/30 degrees NNE.

“K” Nearthe northeasternBinti claim boundary. A large8-lOm thick bandof milky

quartzite.SampleMZ-88-ObOwastakennearthecontactin overlyingslatypeite of

unit 4. The quartzisrelativelypurewith no visiblesulphides.

“L” RocksampleMZ-88-0ll takenasfloat at 10325Eon line 8850N.

M’ RocksampleMZ-88~0l2takenin 3OxlOcmquartzboudinhostedby seric~terich

phyilite of unit 1
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CRONE GEOPHYSICS UMITED CEM

SPECIFICATIONS

The completeCEM instrumentconsistsof two identical coils both
capableof receivingandtransmittingalternatingmagneticfields atthreefixed
frequencies. Batterysupply is containedin analuminumbox mountedon a
magnesiumpackframe.
StandardFrequencies:390, 1830and5010Hz (othersavailabeuponrequest).

Field tilt measurementby visualnull on field strengthmeterandaudio
null throughcrystalearphones.

Inclinometerrangeof200 degrees,accuracy~ 0.5 degrees.

Receivergaincontrol: Linearcalibrated10 turnpot.

Field strengthmeasurementsfrom meter,

Operatingrangeof coils: Up to 200 meters(600’).

Battery Supply: 3 of 6 volt lanternbatteries,Eveready#731 weight
perbattery;1,3 Kg (2,8 ib). Audio batterysupply; 1 of 9 volt, Eveready#216.

Normaloperationallifetime ofbatterysupply 3 to 6 eeks

Coil dimensionandweight: Diameterof 56cm(22”); 3,8 Kg (8.3 lb).

Completeunit shippedin two wooden shippingboxes:

Dimensionsandweightof one empty box: 31 x 61 x 77 cm (12” x 24” x
30”), 13 Kg (29ib).

Weight of one shippingbox completewith coil, packframe,batteries
andearphones:23 Kg (51 ib).

Shippingweightof completeunit (2boxes): 46 Kg (102lb).



OPTIONAL EXTRAS

Rechargebatterysupplyandaudiopack-3 of 6 volt Gel cells.

Clip on batterypack (2 of 9 volt Eveready #216)for useof coil as a
visual receiveronly (Vertical loop surveys).

Plug in battery supply and audio packfor useof coils asaudioand
visual receiveronly (Vertical loop surveys),

Canvasknapsackfor carryingcoil with aboveoptions.

Note that the CEM coil is usedas a receiverwith the CroneVEM -

largeVertical Loop systemwith arangeof 800meters,(2600’),

The shootbackEM methodis a simplefield methodthat doesnot re-
quire accuratesurveylines. It retainsits effectivenessevenin ruggedterrain.
Theunits arecapableof measuringthedip angleandfield strengthof theEM
field. The equipmentcanbe usedwith the Shootback,Vertical Loop, or
Horizontal Loop (in phaseonly), EM methods,



SABRE MODEL 27 VLF-EM RECEIVER

SPECIRCATIONS

SourceofPrimaryField - VLF radiostations(12to 24 KHz).

Numberof Stations- 4, selectedby switch;Cutler, Main on 17.8KHz
and Seattle,Washingtonon 24.8 KHz arestandard,leaving2 otherstations
that canbeselectedby theuser. CurrentlytheseareHawaii at 23.4 KHz and
Annapolis,MD at21.4 KHz,

Typesof Measurements

1. Dip anglein degrees,readon a meter-typeinclinomterwith rangeof + or -

60 degreesandanaccuracyof + or - 1/2 degrees.

2. Fieldstrength,readona meterandaprecisiondigital dial with anaccuracy
exceeding1%.

3. Outof phasecomponent,readon thefield strengthmeterasaresidual
readingwhenmeasuringthedip angle.

~.[tt~flSi..QfiS..il.fld~Weight
Approx.9 1/2” x 2 1/2” x 8 1/2” (24,2cmx 63cmx 21 6cm)

5 lbs (2,37kg,

Batteries

8 alkaline penlite cells (AA cells). The instrumentwill run con-
tinuouslyon one set of batteriesfor over200 hours; so that in normalon-off
use, the batterieswill last all season. The battery condition under load is
shownby pushinga buttonandreadingvoltageon thefield strengthmeter.

Note: The instrumentis not waterproofand must be protectedby
placingin aplasticbagfor useunderwet surveyconditions.



HUNTEC MARK IV INDUCED POLARIZATION RECEIVER

A. GENERAL SPECIFICATIONS

1. Imputs

SignalChannel

-5
Range: SxlO to 10volts. Automaticgainranging. Overloadindication

above10volts.

9

Resistance: Greaterthan10 Ohmsdifferential (i.e between+ and- terminals).

-11

Capacitance: Lessthan3 x 10 Farads,

-8
BiasCurrent: Lessthan10 Amperes.

Bandwidth: Basicbandwidthis 100Hz, A 12 Hzdigital lowpassfilter is

selectablevia a switch on theprogrammingpanel.

SP CancellationRange: -5 to +5 volts (automatic).

Protection: Low leakagediodeclamps,gasdischargesurgearresters,field
replaceablefuses,

Terminals: Twocolor-coded(redandblack)signalimputsplain chassis

groundterminal Pushposts:120 volt insulation,acceptsmaximum
1,5mmdiameterwire,

ReferenceChannel

Maximum: 5volts peak.

Overload Indication: Operates above approximately 5volts peak.

5
Resistance: 2 x 10 Ohmsdifferential.

-11

Capacitance: Lessthan3x 10 Farads,

ImputConnector: Fourpin female(includesbatteryandground,for operating

referencesisolationamplifiers).



2. Battery

10 Nickel-Cadmium“F’ cells in series. Nominal 12.5 volts. 8 hours
continuousoperationin RUN or STANDBY mode. LOW BATI”ERY in-
dicator operatesat nominal 11.5 volts. Automatic shut-downoccursat ap-
proximately10 volts to preventbatterydamageand/orbaddata. Batteryvolt-
ageis availableon digital displayviakeypad.

3. FunctionalSpecifications

ElectricalMemory

RandomAccess

Memory(RAM): 4k, expandableto8k.

ErasableProgrammableRead

Only Memory(EPROM): 6k, expandableto8k.

SignalChannel

Automatic Gain Ranging n

Amplifier: xl to 4096in increments of 2.

AliasingFilter: 100Hz low passfourthorderMURROMAF polynomial,24

db/octaveroll off,

Converter: 12-bit, signalaperture125 x 10 seconds,

Sampling Rate: Frequency domainmode512 Hz, Time domainmode256 Hz,

Synchronization: Determinedby phaselockedloop. Frequencyof inputsignal

shouldbewithin 0.01%of frequencysettingon sub-panelfor

minimumsynchronizationdelay.

RejectionFilters: Greaterthan40 dbat rejectionfrequency,autotunedat start

of reading.

Self Calibration: Compensatesfor drift in analoguecircuitry to improveaccuracy

of amplitudeandphasemeasurements,



Mechanical

M-4 Receiverwith

batterypack: 45 cm x 33cm x 14 cm,9.1kg.

M-4 Reciver(with batterypack

andcassettedatalogger): Samedimensions,10.1kg.

ReplaceableBatteryPack: 33 cmx 11cm x 45cm,3 kg.

Environmental

Temperature: Operation-20Cto + 55C

Storage-40Cto +70C

Humidty: Moistureproof,operablein light drizzle. Splash-proofswitches,

keypadprotectedbyrubberboots,gasketsealson programming

panelcover,mainchassisandcassetteloader.

Altitude: -1525m to + 4775m.

ShockandVibration: Suitablefor transportinbushvehicles,

B. DiSPLAYS AND INDICATORS

AnalogueMeter: Ohmsscalefor receiverelectroderesistancemeasurementsand

indicationof instrumentactivity, whichfacilitatesqualitative

judgementsof signalandnoiselevels.

LCD, 3 1/2digits: Providestheoperatorwith numericindicationof measurement

results,andof instrumentfaultsdiscoveredduringexecutionof

diagnosticrountines.An over-rangeis to bemultipliedby 1000.

SignalOverload: Blinks redwhenthepeaksignalat eitherinput withrespectto

thegroundterminalexceedsabout10 volts.



1•

REFOverload: Blinks redwhenthereferenceinput levelshouldbereduced

(activeonly duringthereference“ON” time).

Low Battery: Blinks redwhenthebatteryvoltagefallsbelow11.5volts.

Power: Steadyredindicatespoweris on.



HUNTEC MARK IV 7.5 KW TRANSMITTER

SPECIFICATIONS

Power:

Output:

Currentregulator:.

Outputfrequency(selectable

on front panel):

Frequency accuracy:

Outputdutycycle - definedas

tON/(tON + tOFF):

Outputcurrentme er,

Groundresistancemeter:

Input voltagemeter:

Dummyload:

Temperaturerange:

Size:

96-144V line to neutral,3 phase,400 Hz (from Huntecgenerator

set),7500W.

Voltage: 100-3200Vdcin 10steps;Current: 16A maximumon

low ranges.

<0.1%currentchangefor 10%changein loadresistance.Settling

timeto 1% approx.15 msec.

1/16Hz to 1 Hz (time domainandcomplexresistivity). 1/16Hz

to4Hz(frequencydomain).

,±,50 ppm, -30 degrees to 60 degrees C.

1/2to 15/16in incrementsof 1/16(time domain). 15/16(complex

resistivity). 3/4 (frequencydomain).

Two ranges- 0-1OA. 0-20A,

Two ranges- 0-10Kohms,~.,-100Kohms

0-150V,

Two levels - 2000W,6000W.

-34degreesCto 50 degreesC.

53x43x43cm(2lxl7xl7ins).

50 kg (110 lbs.)Weight:



ALTERNATOR

SPECIFICATIONS

Engine
Type: Onan25HP,NHC-MS3600 rpm.

Fuel: regularor unleadedautomobilegradegasoline.

Tankcapacity: 33/4gallons(US) 14litres,

Duration: typically 2 hours,

LubricatingOil: 3 1i2 quartz(US),below0 degreesF,5V’I-30 SAE, 0 degreesto

30 degreesF, 1OW-30,5W-30 SAE,above30 degreesF, 3OSAE.

Starter: electricstart.

Alternator
Type: BendixEclipse- Pioneer 28E01-1-A.

Drive: DoubleVbelt, GatesRubberCo., matchedpair3V-400super

HC V belt.

Mechanical
Overhallheight: 31 ins,,79 cm.

Width’ 31 ins,,79 cm

Length. 40 ins.,102 cm,
Weight: 450 lbs,205kg (with fuel ani o1).

Voltageregulator
Type: Huntec100-1999

Regulation: 9%, no load to full load.

Outputcable/connector: 50 ft. cableterminatedwith connectortypeMS3106E18-1OS.

Size: 9 112insx 63/4insx 45/8ins. (24mmx 17 mmx 12 mm).

Weight: 41/4lbs., 1.9kg.
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