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May 24, 1990

Whitehorse Mining Recorder
Room 201, Federal Building
308 Main Street
Whitehorse, Yukon Territory
hA 2B5

Dear Sir:

RE: RV CLAIMS

Enclosed are two copies of a Report on the assessment
work filed in December, 1989 on the RV claims, as shown
on the attached sketch.

Also enclosed is a “Statement of Costs” and copies of
invoices for major expenses.

Thank you for your cooperation in this matter. If you
require anything further, please do not hesitate to call
me at 668—8026.

Yours very truly

CURRAGHRESOURCESINC.

JCN*geb

117 Industrial Rd.
Whit&~orse,Yukon Y1A 2T8
Tel: (403) 668~8021
Fax: (403) 668~6518

Janet C. Nyberg
Exploration Coordinator

Q~ZS4O



a

FARONW 1989 EXPLORATION
PART I — MAPPING

SUMMERSTUDENTSWAGES
GEOLOGIST (C. Ros)
PETROGRAPHICS
MEALS/ACCOMODATION/TRAVEL
RADIO PHONE (SBX—11,NWTEL)
FREIGHT
FIELD OFFICE SUPPLIES
TRUCK RENTAL
ATY RENTAL
HELICOPTER

MAPPING TOTAL

— — —

I $12,479
$42,225
$3,012

I $9,303
I $1,233

$179
I $1,237
I $5,475
I $3,530

$4,038
I $82,711
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SUMMARY

Part of the area northwest of the Faro Mine was mapped at 1:5000 scale in
1989. The map area adjoins that of Pigage (1989). The area lies on the
southwest flank of the Anvil Batholith and is underlain by the same Selwyn
Basin-equivalent stratigraphy that hosts stratiform lead-zinc mineralization
in the rest of the Anvil District along strike to the southeast.

Granite of the Cretaceous Anvil Batholith outcrops in the north of the map
area, overlain southwestwards by Precambrian to lower Paleozoic Mt. Mye
formation pelitic and calc-silicate schists, and Vangorda formation
calc-silicate schist and phyllite with subunits of metabasite and marble.
Thick metabasite intrusions (amphibolite and pyroxenite) characterize the
upper part of the Vangorda formation.

Stratified rocks consistently dip gently to moderately to the southwest, The
most significant deformation, phase two, produced mainly southwest-verging
major and minor folding, under greenschist to lower amphibolite facies, low
pressure regional metamorphism. Phase two structures trend northwesterly
and plunge sub~horizontaIlywith a slight bias towards the southeast. An
earFer deformation, phase one, was responsible for a pre-S2 foliafon (Si)

and probable northeast-verging major folds in at least one sub-area.

Steep, northeast-trending faults are important, and may be related to
similarly oriented, late stage dioritic dike intrusions. The area is subdivided
by two major faults, West fault and East fault, which displace the Mt.
Mye-Vangorda contact successively to the southwest. It is not known
whether they are dominantly dip slip or strike slip faults.

S-i



On the surface, the stratigraphic interval of economic interest in the area,
the upper 100 m of the Mt. Mye formation, lacks the features associated
with mineralization elsewhere, namely sulphide deposits and carbonaceous
lithologies. Mineralization, if ever present in this region of the Anvil District,
has been lost to erosion or is preserved at depth. The lack of suitable
geophysical anomalies suggests that mineralization is not particularly near
the surface.

Assuming preservation at depth, exploration drilling should aim to sample
the upper Mt. Mye formation at various depths. Initial holes could be sited
on the three cross sections given in this report to take advantage of the
projections provided. Structural complexity may be least in Map 6 which
may make it a slightly more attractive target area.

Previous drilling in this area in the 1970’s (3 holes) did not discover
significant mineralization down to a depth of about 350 m.

5-2
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INTRODUCTION

This report describes the results of a 1:5000 scale geological mapping

program conducted in 1989 in part of the area northwest of the Faro mine

site. This area comprisesrocks of the same stratigraphic interval as those

hostingthe stratiformlead-zincmassivesuiphide depositat Faro,aswell as

others in the Anvil District (Figs. 1 and 2), but here no mineralization is

exposedat the surface. The purpose of the program is to provide more

information on the stratigraphy and structure of this area in order to guide

future exploration of its economicmineral potential. This report extends

and complements the mapping by Pigage (1989) which covered the area

immediately to the east, to as far as the Faro mine pit. Such detailed

mapping,combinedwith diamonddrilling programs,servesto improve the

understandingof the geologicalframeworkof theAnvil mineraldeposits.

LOCATION, PHYSIOGRAPHY AND ACCESS

The areamappedin 1989 is approximately7 x 5 km, coveringpartof theRV

claims immediatelynortheastof Rose Creekand southeastof Anvil Creek

(Fig. 3). It is 10 km west-northwestof the Faro mine site and 22 km

northwestof the town of Faro. A gravelroad extendsto the southeastern

cornerof theprojectarea,beyondwhich a roughdirt roadprovidesaccessfor

approximately14 km throughthe areaby ATV and 4x4 vehicles, The area

is mountainousbut not rugged,with mostly smoothridges rising from 1000

m to 1790 m ASL. Tree line is at approximately1450 m, dependingon

aspect. Traversing, aided by anATV, was conductedfrom a centrally located,

two-personcampwhichwasputin usingtheTransNorthAir helicopterbased

in RossRiver.
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0.5. JENNINGS& 0,& JILSON 1971.1911
1900, 1903; LC, PIOAGE 1979, 19*0;

J.B, HESLOP 1971, 1E1LPJ. LEWIS
1914; O.J. HANSEN 1977.191*
£.P, PRANZEN 191*

s.w
A

NE,

Fig. 2: General geological map and cross section of the Anvil District, from Jennings and Jilson
(1986; see for complete legend). Present map area outlined. Blank = Mt. Mye formation
(HCmm); stipple Vangorda formation (COy). Lead-zinc deposits in black: 1 = Faro,
2 = Grum, 3 = Vangorda, 4 Dy, 5 = Swim, 6 = SB, 7 = Sea.



— — — — — — — — — — — — — — — — — — —

Fig. 3: Location of map area, Maps 6 and 7, in relation to main physiographic features’.
Contours are in feet.



PREVIOUS WORK

The areais coveredby severalsmall-scalegeologicalmapping reports by the

GeologicalSurvey of Canada, The first reconnaissancemapping wasdone by

Roddick and Green (1961) at a scale of one inch to four miles, Following

the discovery of the Faro, Vangorda and Swim lead-zinc deposits,
Tempelman-Kluit (1972) made the first detailed study of Anvil District

geology, structureandmineral deposits. A recent revision of the regional

geologyat 1:250,000scalewas doneby Gordey and Irwin (1987),notable for

its tectonic interpretations. One feature of their map is that they infer a

?pre-Jurassic thrust (Faro Thrust) through the present map area; this will be

commentedon later, in the Discussionsection.

The most pertinent and comprehensivestudy of the Anvil District is in

Jenningsand Jilson(1986),which formsthe basisof thesectionon regional

geology,below.

Exploration for lead, zinc, silver andcopperin theareaand its immediate

vicinity beganin the 1960’s and continuedinto the 1970’s.

In this perioda numberof surveyswere carriedout by variouscompanies,

including ground and airborne magnetics,EM, gravity, IP, and soil and

lithogeochemicalsurveys,aswell asgeologicalmapping,sometrenching,and

a total of approximately3275 m of diamonddrilling over 17 holesin and

immediatelyaroundthearea,

The best documenteddiamond drilling is that donein a total of sevenholes

by WelcomeNorth Mines Ltd. andHecla Mining Companyof CanadaLtd.

in the 1970’s, Their objectivesandresultsare describedin the Discussion

sectionlater in this report.
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1989 FIELD PROGRAM

Fifty-eight days of geologicalmapping were completedbetweenmid-June and

early September. Due to an unusually fine summer,very few dayswere lost

becauseof inclement weather. Orthophoto maps at 1:5000scale,prepared

from 1979 low level air photographs(Pigage1988),wereusedas the field

mapping base, Field data was compiled on mylar maps at the same scale.

Mapping was concentrated above tree line where there is betweenroughly

1% and 35% exposureper sq. km. Parts of Maps 6 and 7 were mapped by

L.C. Pigagein 1988 (Pigage 1989).

Upon completionof field work, essentialdatawereenteredinto a computer

program(PCXPLOR) designedto managegeologicalinformation.

Thirty-nine rock samples were thin-sectioned and given petrographic

descriptionsby KenNorthcoteof VancouverPetrographicsLtd. Most of the

mineralogicaldetailsin this report aretakenfrom Northcote(1989).

REGIONAL GEOLOGY

The following is basedon a detailedsummaryof Anvil District geologyby

JenningsandJilson (1986).

Anvil District refers to an area in central Yukon underlain by

northwest-trendingUpperProterozoic to upperPalaeozoicmetasedimentary

andmetavolcanicrocks, intrudedby Cretaceousgranitoidplutons. Most of

the stratified rocks are relatedto the Selwyn Basin, the distal part of the

ancient North American miogeocline in the northern Cordillera; the

southwesternedgeof the district comprisesprobablyallochthonousrocksof

theYukon-Tananaterrane.

6



Thedistrict is coredby themid-CretaceousAnvil Plutonicsuite,primarily the

granitic Anvil Batholith. The batholith forms a northwest-southeastelongate

dome such that the overlying strata and structural fabrics dip away from the

granite to the northeast and southwest. At least two ductile deformation

phases(D1 andD2) arerecordedin the cover rocks,undergenerally low to

intermediate pressure, greenschist and amphibolite facies regional

metamorphism.

Metamorphic grade and D1 - D2 fabrics decreasein intensity with distance

from the granite contact. All rocks were affectedby later faulting, a probable

archingalongthe axis of the Anvil Batholith, andby dike intrusion,

The Anvil District is distinguishedby the presenceof major stratiform

massivesulphidedepositsat thetransitionbetweengenerallynon-calcareous

and calcareous units in the Selwyn Basin stratigraphy around the

Hadrynian-Cambrian boundary. Almost all knowndeposits are confined to

the southwestof the Anvil Batholith, In the district, the host units are

informally called the Mt. Mye formation and the overlying Vangorda

formation, dominantly pelitic and calc-silicate schist and phyllites, with

subordinatemarble and metabasite (SeeJenningsandJilson, 1986, ther

Figure ‘+, for tneir correlationwith tnemainpart of the Seiwyn Basinto the

northeast.)

Mt. Mye formation

The Mt. Mye formation has a structuralthicknessof at least2000 m and

consistsmainly ofnon-calcareousmeta-pelite,with minor carbonaceouspelite,

marble, calcareouspelite and metabasite. Due to the variation in

metamorphic grade, these compositionsvary in lithology between, for

7



example,muscovite-chloritephyllite andgreenstonein thegreenschistfades,

andbiotite-muscoviteschist andamphibolitein the amphibolite facies. It

is believedto be of late Hadrynian to Early (Middle) Cambrian age.

A longstandingproblem concerns the presenceof a band of calc-silicate and

minor marbletypically 200-400m belowthe top of the otherwisepelitic Mt.

Mye formation. Theserocks are identical in appearanceto the calc-silicates

typical of the overlying Vangorda formation. It is not clear if this band is

indeedMt. Mye formation, or whether it is lower Vangorda formation in a

synclinal fold or repeated by a normal or reverse fault,

Vangordaformation

The Vangordaformation is typically about 1000m thick, andis probablyof

Late Cambrianto Early Ordovicianage. Themost commonlithology in the

greenschistfaciesis greymuscovite-chloritephyllite with palermicrolithons

of calcareousquartz-calcite siltstone, although locally thesemaybe dolomitic

or non-calcareous.The amphibolitefaciesequivalentis abanded(1 mm to

1-2 m) calc-silicaterock comprisingdiscontinuouslensesof pelitic schistin

less foliated calc-silicate,

Subordinate rock types include metabasites(amphibolite, greenstone,

chloritic phyllite or schist) which increase in frequency and thickness

up-section,calcitic marble,carbonaceousphyllite, andsiliceous/carbonaceous

phyllite/schist. Some of the metabasiteoccurs in large lensoidalbodies

preservingmeta-gabbroand meta -pyroxenitetextures. Theseandmost of

the smaller metabasiteunits are consideredto be basaltic,and intrusive

ratherthan extrusivein origin.

8



Massivesulphidedeposits

Themain depositslie in a 35 km-long curvilinear trend closeto the southern

margin of the Anvil Batholith. The Faro deposit is the largest and the only

onein production to date, All depositsare associatedwith carbonaceousand

siliceousphyllite/schist at or within about 100 m (usually below) of the

contact betweenthe Mt. Mye and Vangorda formations, The depositsvary

somewhatin their internal stratigraphy, structural complexity, and nature of

the alteration envelopesurrounding the sulphide body. Current modelsof the

mineralization hold that syngeneicsulphide formation occurred in submarine,

reducedbasinswhich probably pinched out along and acrossthe strike of the

ancient continentalmargin. These basins were probably controlled by

extensionalgrowth faults and metalliferoussea-floorexhalationsdriven by

heat from basalticmagmatism. Eachof the sulphide depositshasbeen

deformedbut hasremainedgenerallyintact. Theirpresentoccurrence,size

and depthare a function of primary facies changes,structural plunge, and

erosion. Late tectonic faulting with potentially large displacementis now

perceived to be a major factor in the preservationand continuity of

mineralizationwithin andbetweendeposits. Knowledgeof thestratigraphy

andstructureis obviouslyimportantin predictingtheextentof mineralization.

Anvil PlutonicSuite

Threeintrusivephasesrangingfrom graniteto granodioritearepresentin the

district (Pigageand Anderson 1985),ofwhich the largest, the Mt. Mye Phase,

is relevant to this report. It is a peraluminousbiotite-muscovitegranite,

commonlycontainingpotassiumfeldsparmegacrysts,andis datedat 85-100

Ma (K-Ar and Rb-Sr methods).

9



The batholith is mostly texturally massive,but locally foliated, and was

probablyintrudedduring the later stagesof D2.

Dikes

Two major suites of dikes are important in the district, One is a

hornblende-biotite porphyritic quartz diorite, and the other is a smokey

quartz-feldspar-biotite porphyry. Both suitesare unfoliated and post-dateD2
and the Anvil Plutonic suite. Many dikes are oriented between060°and

090°and are associatedwith faults of that trend.

Structureandmetamorphism

At least five phasesof deformationhave been recognizedin the Anvil

District. The first two are penetrative and formed during prograde

metamorphism,and the latter phasesgenerally involve more openfolding and

faulting. Apart from faulting, the geometryof the rock units is controlled by

D1 andD2, which are generally coaxial,andtheoverall archstructureof the

district. The mostimportant areF2 structureswhich aremoderateto tight

folds of bedding and S~(S~)which range from map-scalestructuresto

microscopiccreriulations. S~is usuallytransposedparallelto theaxial planar

fabric ~2 ontheoutcropscale,sogenerallyS~and~2 aresubparallelanddip

away from the Anvil Batholith, Regionally,F2 vergenceis away from the

batholith.

F1 structures are far lessclear, but a few major closuresareknown; vergence

appearsto be northeastwardson both flanks of the batholith. F1 minor

structuresarerareandrestrictedto lowergraderockswhereD2 transposition

is lessintense.

10



TheAnvil Batholithis only locally foliated,by aweakto moderatealignment

of biotite andmegacrysts.In addition, therearewell definedzonesof strong

deformation,including S-C mylonitic fabrics, which arerelatedto post-D2
ductile faults such as the Tie Fault zone.

11



RESULTS OF THE 1989 FIELD PROGRAM

STRATIGRAPHY

Stratifiedrocksin theFaroNW areacomprisetheupperpartof theMt. Mye

formation and the lower and probably middle part of the Vangorda

formation. The Anvil Batholith outcrops over much of the north of the area,

but was not mappedmuch beyond its contact. Although some significant

folding is present, the strata generally dip and young to the southwest,away

from the granite. A simplified geologicalmap is shown in Fig. 4.

During field mappinganalphanumeric,lithostratigraphiccode(Table 1) was

followed whichwasdevelopedby CyprusAnvil geologistsin the 1970’s. This

codecoversnearlyall therock typesin thearea,but its drawbackis that the

coding of someunits is basedon similarities or differencesin lithology or

metamorphicgradewhich maymisrepresentthestratigraphicsuccession.In

an attemptto avoid ambiguity, themain stratigraphic map units are labelled

from oldest to youngest(Fig’. 18). Wherenecessary,individual stationsare

labelledby the conventionalcodeif theydiffer from theunit’s characteristic

rock type,

Units (HCmms~),(HCmmcs)and (HCmmsu) belongto the Mt, Mye formation,

Units (HCmms~)and (HCmmsu) are pelitic schists, while unit (HCmmcs) iS

caic-silicateschistwhich is virtually identical in appearanceto calc-silicates

of the Vangordaformation. Unit (~
0

va) is a distinctivepelite-richvariety of

calc-silicate that occurs at the base of the Vangorda formation, All these

units containsubunitsof marble andmetabasite. Carbonaceousrocks are

conspicuouslyabsentat the Mt. Mye-Vangordatransition. Other mapunits

are Anvil Batholith granite (Kgmm), and a suiteof dioritic dikes (Kge). All

thicknessesgiven below andin Fig. 5 arestructuralthicknesses,

12
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Fig. 4: Simplified geological map of the area. Cross section lines shown.
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Mt. Mye formation

HCmmsj: Pelitic schist (code lCD)

The stratigraphicallyoldest rocks in the area,at least 200 m thick, are

non-calcareous,mediumto coarsegrainedpelitic schists,generallycontaining

the assemblagestaurolite-garnet-andalusite-biotite,with quartz, muscovite

andplagioclase. Weatheringa lustrousamber-brown,the schistsare grey

with a speckled,foliaceoustexturedue to abundantbiotite, typically

forming dark microlithons about 1 mm thick separated by paler grey

quartz-feldsparmicrolithons. The foliation is characteristicallywavy and

anastomosing.Pink garnetsaregenerallylessthan3 mm across;many are

retrograded. Stauroliteporphyroblastsup to 2 cm in length are generally

randomlyoriented,but locally arealignedalongpresumedL2 (89-31). Pale

pink andalusiteporphyroblastsup to 1 cm long are common, Sillimanite

mainly occursin a narrowzone adjacentto theAnvil Batholith (89-31) but

canoccursomedistancefrom thegranite(with andalusite;in unit HCmmsu at

89-94).

Theseschists are coded lCD; anothervariety, 1D, containing prismatic

chloritic pseudomorphsafter ?andalusite,was recognized only at 89—99.

MetabasiteHCmmb = 3C occursrarely.

HCmmcs: Caic-silicateschist(code3D)

This unit consistsof calc-silicateschists,with subordinatemarble HCmmi =

3F and rare metabasiteHCmmb = 3C. It is restrictedto two areas,in each

forming a band about 150 m thick within Mt. Mye pelitic schists,about

150-200 m below the top of the formation.
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Thecalc-silicateschistscomprisethinly interbeddedorlaminatedpelitic schist

andcalc-silicate(cf. Photo 1). Locally oneof thetwo lithologiesmaybevery

minor or absent,but over severalmetres or tens of metresof thicknesstheir

proportions tend to be subequal. The pelite may form beds several

centimetresthick but usually occursin discontinuousand lenticular, well

foliated bandsbetween1 mm and3 cmthick. It is fine to mediumgrained,

and mid to dark grey with a maroon or purplish hue due to biotite. No

garnetor staurolitewas recorded.

The associatedcalc-silicate beds or laminae are pale grey to creamy green,

and fine to medium grained. Despite being mica-poor it may be strongly

foliated. The main constituentsare diopside,plagioclaseand

potassiumfeldspar;minor constituentsarewollastoniteand quartz.

Marble HCmm~= 3F in unit HCmmcs forms thin bedsbetween2 and 40 cm

thick, and less commonly beds a few metres thick (Photo 2). Typical are

zones (e.g. 10 m thick) where calc-silicate and marble beds alternate at the

scaleof a few dm to m. (In this respect,unit HCmmcsdiffers from unit ~

of theVangordaformationinwhich marbleformscomparativelydiscreteand

homogeneoussubunits,althoughsmall-scaleinterbandingdoesoccurlocally

theretoo.) The marble is fine to mediumgrained,pale to mid—grey, and

weathersgrey to buff-brown. It is quite impure, containingup to 40% per

cent laminar microlithons of calc-silicate minerals (diopside, actinolite

-tremolite, feldspars),which weatherin relief, and up to 10% biotite-rich

foliae, both of which define a good foliation.

MetabasiteHCmmb = 3C is uncommon.It occursat 89-38in dm- to m-scale,

well foliated concordantsheetsof dark greenamphibolite; one sample

contains a small coarse grained vein with chalcopyrite and sphalerite.
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The lower and upper contactsof unit HCmmcs (within about 10 m of units

HCmms~and HCmmsu), quite well exposedin Sheet6, arevery similar. The

marginalunit HCmmcs is finely foliated pelite-rich calc-silicate similar to unit

~°va of the basal Vangorda formation, although it is thinner, not as rusty
weatheringand lacks the andalusiteporphyroblastscharacteristicof unit COVa

(seeDiscussion).

HCmmsu:Pelitic schist(codelCD)

This unit varies between150 and 180m thick, and is essentiallyidentical to

unit HCmmst, namely rusty-brownweathering, grey, fine to coarsegrained,

staurolite- garnet-andalusite-biotiteschist, with quartz, muscovite and

plagioclase.Judgingby a few thin sections,stauroliteandgarnettendto be

mutually exclusivewhereandalusiteis present.

Sillimanite occurs locally (89-94,89-318), usually closeto the Anvil Batholith.

The equivalentof this unit hoststhemineralizationat the Faromine 10 km

to theeast;yet thereareno signsof sulphidedepositfaciesherein themap

areaexceptfor a minor, dark grey, carbonaceousphyllite within the schists

at 89480.

MetabasiteHCmmb = 3C or 3CA is a minor component,normally green,

medium grainedwell foliated amphiboliteup to a few metresthick, An

unusual metabasiteoccurs in at least two places (89-29, 89-152): it is a

green-grey mafic schist with two interfering foliations, consisting of a fine

meshof amphibolein radiatingrosettes,and subordinatechlorite.

This lithology also occurs in the middle Vangorda formation (89-353),so is

not uniqueto this horizon.
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Vangordaformation

COva:Pelitic (Calc-silicate)schist(code3D/iD)

This unit is essentially a pelite-rich variety of Vangorda formation

calc-silicatesthat occursquite consistentlyover the lowest 40-60 m of the

formation in the map area (Photos 3, 4). (It is not shown between units

HCmmsu and ~ in theextremenorthwestof Map 6; it is probablypresent

therebut was not distinguishedduring mapping.)

This unit is not conventionallydistinguishedin Anvil district maps(at lower

metamorphicgradesit would be difficult to recognize),but it hasproven

useful to differentiate it in thepresentmapping.

Unit COva consistsof dark grey-brown, well and finely foliated, fine to

mediumgrainednon-calcareouspelitic schist(Photo 5). The main minerals

are biotite, muscovite, quartz and plagioclase and potassium feldspar, and

locally up to 15% andalusite(89-151, 89-417). Pale grey-buff lithons form

less than30%of the rock, aregrey-greenanda few mm to a few cm thick;

mostly they are quartzofeldspathic,but some may contain calc—silicates.

Characteristicfeaturesof thisunit areits rusty—brownweathering,a flaggy,

platy parting alonglustrous(possibly carbonaceous)foliation surfaces,and

dark coloured, 1-3 cm long prismsor rosettesof andalusitein thefoliation

planewhichweatherin relief,

This pelitic schist differs from that of units HCmmsi and HCmmsu in locally

containingcalc-silicatebedsand laminae (Photo 5), lacking stauroliteand

garnet,beingfinergrained,andhaving amoreplanar,laminarfoliation which

contributes to a platy or flaggy parting that is lacking in the Mt. Mye pelites.

19



CO~~andCO~~:Calc-silicateschist/phyllite(code3D and 5B)

This unit refers to interbedded calc-silicate and pelitic schist/phyllite that

forms the bulk of the Vangorda formation. It is the most common rock

compositionin themaparea,andhas astructuralthicknessof at least1300

m; this figure excludeslargethicknessesof metabasitewithin unit CO~0~and

~

Unit ~ and ~ calledcalc-silicateoverall, has a variety of appearances

depending on the ratio of the two components (calc-silicateand pelite), the

presenceof carbonaceousmaterial (which may inhibit grain growth), and

degreeof metamorphicgradeor strain. Metamorphicgradeis probablythe

most significant factor,and sincethe gradegenerallyconformsto structural

depth, the lithological appearanceof unit COvcs and COvp changeswith

distancefrom the Anvil Batholith, Accordingly, threeinformal ‘facies’ A, B

andC (A being deeperand closerto thegranite)havebeendistinguishedto

aiddescriptionof theunit. The division betweenfaciesB andC is indicated

by an informal ttisograd” line (CO~~0= 3D and CO~~= SB) in thewestof

Map 6. The division betweenfaciesA and B is more subtleand subjective

andis not shownon themaps. Very roughly,the structurallylowest300-400

m of unit CO~and CO~tendsto be faciesA, overlainby at least300 m

of faciesB.

All unit CO~~0calc-silicates(faciesA, B and C) containimportant subunits

of metabasiteandmarble, whicharedescribedbelow immediatelyafter the

calc-silicate facies. Their volume and position with respect to the

predominant calc-silicates are shown somewhat schematically in the

stratigraphiccolumn in Fig. 5. Note that marbleis moreabundantdeeper

in unit 5 (although this may be an artifact of lessintensive field data higher

up in the stratigraphy). Marble and metabasiteshow no significant

lithological variationswith respectto their position, exceptlocally in the
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highestpart of unit ~ and CO~(within faciesC calcareousphyllites)

where they may have a texture consistentwith a lower metamorphicgrade

(subunitSE, seelater).

FaciesA. At deeperlevels andhigher metamorphicgrade,unit CO~0~(3D)

consistsof fine to mediumgrained,paleto mid-green-greycalc-silicateand

mid-to dark mauve-maroon-greypelitic schist in alternating bands or laminae

between0.5 and3-5 cmthick (Photo 1). Thickerbedsof calc-silicateup to

30-40 cm are not uncommon (Photo 6). Weathering of the unit is

characteristic, being buff-brown to pale grey-green, with a flaggy parting

resulting from the banding and foliation. “Newly weathered” bedding profiles

displaya high contrastcolour striping (Photo 1).

The calc-silicate consistsof diopside, tremolite, plagioclaseand potassium

feldsparand quartz,andis non- or very weakly foliated.

Subordinate minerals are wollastonite, vesuvianite, garnet (probably

grossularite)and calcite. The pelitic schist is well foliated and contains

biotite, muscovite,plagioclaseandquartz;very rarely it is finely spottedwith

about20% ?cordierite(Northcote1989),

Transpositionandpinch-and-swellof thinnercalc—silicateandpelitic laminae

are generally well developed;many of these thin lensesare probably

dismemberedsegmentsof isoclinal minor folds, Phasethreecrenulationsare

locally well developedon weatheredfoliation surfaces.

In a few localitiestheunit is pelite-rich, the calc-silicatebeingconfinedto

minor mm- or cm-scalebandsin a brown weatheringschist/phyllite. This

lithology is very similar to unit COva, and similarly may contain chioritic

pseudomorphsof ?andalusite.
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Isolatedbedsof marble,a fewcm thick, occurlocally but suchanassociation

is more commonnearlargebodiesof marble.

Mention should be made of an unusual lithology at 89-363, adjacent to a

large diorite body (unit Kge). This is a pale green and green-grey banded

calc-silicate with a very inequigranular,fine to coarsegrainedtexture. It

contains at least 10% very dark green idioblastic (post-kinematic)hornblende

porphyroblasts,typically 3-6 mm, scatteredevenly through the rock. The

pelite componentseemsto have beenlargely transformedto calc-silicate.

Dikeletsof diorite are present, andthe hornblende blastesisis thought to be

a contacteffect of the intrusion.

FaciesB, Towardsthe southwestof the maparea,up-stratigraphicsection,

unit QO~~0calc-silicates(3D) differ due to decreasingmetamorphicgrade

and possibly compositionalvariations. There is a generaldecreasein grain

size(usuallyfine), a thinningof thebeddinganda lessdistinctcolourcontrast

betweenthe beds,anda morehomogeneousappearanceof the lithology in

a given outcrop.

Typical rocks weathera streakybuff-brown-grey(Photo7). Freshsurfaces

aredarkbrown-grey(pelite) to pale to mid-green—grey(calc-silicate). Beds

or laminaeare a few mm to a few cm thick; pure33 caic-silicatebedsthicker

thana few centimetresare rare (Photo8).

The main constituents are biotite, diopside, actinolite-tremolite,

epidote-clinozoisite, quartz and potassium and plagioclase feldspar, with

minor calcite and chlorite. Cordierite is presentin a spottedcarbonaceous

phyllite at 89-143. The pelite is marginal phyllite/schist, i.e. the dark

mauve-greyschist characteristic of facies A gives way to fine grained, grey

(possiblycarbonaceous)phyllite/schist. Biotite is still stable,however. Minor
interbeddedbuff-grey marbleis presentlocally, up to 35 cmthick,
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Locally, dark green amphibole selvages,1-2 mm thick, occur between

calc-silicateandpelite laminae (e.g. stations 89-115,89-295,89-392;Photo 9),

or the calc-silicate itself is amphibolitic (89-115). This mineral is absent in

higher gradeequivalents,andmayrepresentaparticularmetamorphiczone

or rock composition.

This facies of unit CO~00is carbonaceouslocally, especially close to

carbonaceousphyllite (~Ovg~described later). These rocks are generally

thinly bedded to finely laminated, alternating between dark grey to black

carbonaceous phyllite lithons and green-grey or grey-white (weakly

calcareous)calc-silicate.

FaciesC. Still fartherwest,thestructurally(andpresumablystratigraphically)

highestunit CO~r,in the areacomprisescalcareous(SB) or non-calcareous

(5B6) pelitic phyllites resemblingthe typical greenschistfacies Vangorda

formationof theAnvil District. Theserocksaredelineatedfrom 3D offacies

B in Map 6 by an informal isograd. In the extremewest,therocksconsistof

dark shiny phyllitic laminae alternating on the mm-scale with paler

(calcareous)quartzsiltstone,typical of CO~~(89-57, 89-275). Closerto the

isograd,however,thephyllites havepropertiestransitionalwith CO~of facies

B, and are coded5B6. Thesephyllites aremid— to dark brownish—greyto

black, fine grained,well and pervasivelyfoliated and weakly to moderately

carbonaceous.Theyarenot usuallycalcareous.FaciesB (3D) characteristics

persist locally such as pale to dark grey-green,weakly foliated, very fine

grained calc-silicate siltstone thinly alternating with mauve-grey chloritic

phyllite. Station89-59 (= 88-513) is somewhatunusual:this non-calcareous

phyllite has a rusty-brown weathering slaty texture closely resembling

greenschistfacies Mt. Mye pelite HCmmp = 3G outside the map area.
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In summary,a transectthroughtheVangordaformation, exemplifiedin the

westof themaparea(seecrosssectionA-A”), revealsa gradualtransition

from well differentiatedcalc-silicateand pelitic schist (faciesA), followed by

finer grained caic-silicate phyllite/ schist (facies B), through to more

homogeneous non- calcareous phyllite (5B6) and ultimately calcareous

phyllite (SB) in the extremesouthwest(both faciesC).

CO~00and CO~~subunits:

Metabasite (code 3C,3CA,5C,5CA,3CP,5CP,3B,5D)

Probablymost metabasitein the Vangordaformation in the map areais

derivedfrom mafic (basaltic) dikes, sills or larger intrusions; no volcanic

textureswererecognized.Structuralthicknessesrangefrom 1 m to afewtens

of metres. The larger bodiesthat dominatethe southwestof the areaare

four or five hundred metresthick andprobably represent differentiated mafic-

ultramaficintrusions.

At theprevailingmetamorphicgrade,the metabasiteis dominantly foliated

amphiboliteCOVb = 3C[A] or 5C[A]. Most examplesweathergreenishor

brownish grey, are mid— to dark green, equigranular,and fine to medium

(coarse)grained(Photo10). The foliation is definedby amphibole(normally

hornblendeoractinolite-tremoliteafterhornblende),accompaniedbyvariable

amountsof plagioclase,epidote-clinozoisite,clinopyroxene(augite/diopside)

and minor chlorite, biotite, quartz and opaqueoxides, Strongly foliated

examples may contain 1-2 mm hornblende augen (Photo 11). Some

amphiboliescontain 2 to 10 mm thick, pale grey, creamy-buffweathering,

felsic laminaeconcordantwith the foliation, producinga streakybanding.

Theselaminaehighlight thepresenceof minor folds (Photo10). They are

probablysyn-metamorphicleucosomal“segregations”.
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The contact between amphibolite and calc-silicateis exposedat 89-310.

Although it is tectonized, there is a relict intertonguing that indicates

intrusion. At 89-113, the margin of a metabasitebody becomespaler green

andchloritic ~°vbf = 3B, but this is not usually present. Very locally, unit

CO~~phyllites adjacentto the larger metabasitebodies are green, fine

grained, finely laminated chlorite schist CO~~9= 5B7, which may be

calcareous.At 89-300(= 88-509),for example, this lithology (Photo

12) gradesinto a typical grey calcareousphyllite CO~= SB with an

otherwise identical texture.

The most significant metabasitesare the large composite bodies that

dominatethe southwestof themaparea,presumablytheupperpart of the

Vangordaformation. The bestexposedis in the extremewest,consistingof

metapyroxenite,metagabbroand amphibolite; this body has a particularly

strongaeromagneticanomaly. Thedescriptionsbelowapplyto thisandother

occurrences.

The pyroxeniteCOvbp = 3CPor 5CPweathersgreen-greyto the distinctive

dun—brownof ultramafics,with a characteristicknobby texture (Photo 13).

It has a dark grey—green,mediumto coarsegrainedinequigranulartexture

comprising serpentinizedpyroxene (3—b mm) in a finer grained,fibrous

aggregate of amphibole (probably actinolite-tremolite), chlorite and

carbonate.Magnetitesegregationsin thepyroxenerendertherock strongly

magnetic.Veins offibrousserpentine5-20mmthick arequite common.The

rock is generally massive internally but may be chloritized and foliated at

contacts,with pyroxenesforming augen. Metasedimentat a pyroxenite

contact at 89-60 is a fine grained, finely laminatedand foliated, green

chloritic phyllite (ci. COvpg) which may have suffered a pre-metamorphic

chemicalalterationdue to the intrusion (seeJenningsand Jilson 1986, p.

329).
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A variety of amphiboliticmetabasitewith a non-or weaklyfoliated, coarse

grained, speckled green and creamy white texture is interpreted to be

metagabbro. It is usually associatedwith the metapyroxenite and locally the

two lithologies merge (89-270). Typically the rock consists of ?actinolite,

possibly after hornblende,in clusters that may have been glomerocrysts

(Northcote 1989),and an albitized plagioclasegroundmass. There is minor

epidote, biotite, chlorite, carbonate and opaque oxides. Amphibolite with

largehornblendeaugen(2-4 mm) in a stronganastomosingfoliation occurs

locally andprobably representsshearedmetagabbro. At onestation (89-272),

metagabbro contains 8-10 cm thick leucocratic veins of ?plagiogranite; these

arecreamy-white,mediumgrainedanddeformed,suggestingtheyareprimary

and ‘3comagmatic”with the gabbro.

A minor faciesof metabasiteconsistsof chloritic phyllite/schist(~0~
bf;e.g.

89-53, 89-134). It is banded pale to dark green, fine grained and well

foliated. It may representalteredmetasediment(seeabove), or possibly

mafic tuff.

While very minor amounts of suiphides (pyrite) are not uncommonin

metabasite,significant amounts and associatedrusty alteration is scarce

(89—205).

At lower metamorphicgrade,metabasiteCOVb is green-brownweathering,

pale to mid-green,fine to mediumgrainedchloritic schist.

Marble (codeCO~1,HCmmi)

Marble subunits are important markers. They generally form beds 1 to 5 m

thick within the calc-silicatesandaremorecommonin the lowerpart of the

Vangordaformation.
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Marble is typically mottledgrey-white,andmediumto coarsegrained. Most

are impure in that in addition to calcite they contain up to about 50%

silicates, mainly diopside,plagioclaseandbiotite, with minor tremolite, quartz

and feldspars. The silicatesare in 1-3 mm thick foliae and laminaeand

define the foliations present,S1 and S2 (Photo 14), or S12. Marbleswith

significant biotite (up to 30%) have a goodparting or fissility. Differential

weathering producesa buff-brown andgrey, rough,finely ribbedsurface(ci.

Photo 2).

Marbles show F2 minor folds well (Photos 15, 16). As well as matrix

calc-silicate minerals, some marbleunits contain (calcareous)calc-silicate

layers up to 2 m thick, Such closeinterbeddingof marbleand calc-silicate

is not as commonasin unit HCmm~s(i.e. unit CO~andCO~~marblestend

to be fairly homogeneous),butdoesoccur(e.g. 89-92,89-108,89-174). The

thinnest layers (1-4 cm thick) are commonly boudined within the less

competentcarbonate.

Marble aroundstations89-368,369 is noteworthyin that it is rich in coarse

(up to 15 mm) red—brown, (idioblastic) garnet, and green caic-silicate

minerals. Garnetapproaches40%locally, and is generallyat leastbO—20%.

Garnet— and diopside-rich laminae enhancethe foliation; the remaining

calcite is mid—bluish grey and medium to coarse grained. This unusual

assemblageis thoughtto beacontactmetamorphiceffectof thelargedioritic

intrusion immediatelyto the west.

One otherunusuallithology is a black,highly carbonaceousmarble CO~1=

3F? occurringwithin carbonaceouscalc-silicates at 89-265, It is fine to

medium grained, and thinly layered with siltstone or calc-silicate laminae,

and is about50 cm thick. The marble itself contains25% carbonaceous

matter,with minor tremoliteand quartz.

27



While most carbonaterocks in the areaare marble,low gradecarbonates

CO~1= SE occur locally in the extreme west, within “facies C” calcareous

phyllites. The best exposure is at 89-274, consisting of fine to very fine

grained, finely bedded and laminated (1 mm to 10 cm) carbonate, impure

carbonate,calcareouscalc-silicateand minor chloritic phyllite (Photo 17).

The rocks are pale weathering in shadesof creamy white, grey, buff and

green,andarecreamy-whiteto palegreenfresh. Carbonate(calcite) is the

main component(at least50%), with epidote-clinozoisite,diopside,actinolite-

tremolite, and minor chlorite and feldspar.

COvg: Carbonaceousphyllite (code3E)

Highly carbonaceous,non-calcareousphyllites are rare but do occur as

mappablebandslocally (e.g.89-b18) in thelower-middleVangordaformation

within calc-silicate rocks. They are dark grey to black, fine to very fine

grained, and very finely cleavedwith dark, shiny cleavagesurfaces. They

containat least20%carbonaceousmaterial,theremainderbeingquartzand

muscovite/sericite.Thesesubunitsare only about 10 m thick, The pelitic

componentof the adjacentcalc— silicate rocks are invariably anomalously

carbonaceous.

CO~~0:Skarn

Skarnalterationis quite commonin theeasternhalf of the mapareabut is

rare in the west. All skarn encountered is in Vangorda formation, It is

indicatedin Maps 6 and 7 by shading. Skarncalc-silicate is pale creamy

buff-brown, mediumto coarsegrained,and weathersorange-brownto pale

buff, with a rough, porous uniform texture. It generally consistsof diopside,

vesuvianite and calcite, with variable amounts of potassium feldspar,

epidote-clinozoisiteand anisotropic?garnet(Northcote1989).
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Although it occursat the contactsof many marble subunits,most skarnis

directly associatedwith calc-silicate schist CO~4~= 3D, faciesA or B, relicts

of which are usually discernible (Photo 18). For example, marginal

skarification consistsof a coarser grained greenercaic-silicate alteration that

permeatesand transgressesthe bedding/foliation fabric in marble or

caic-silicate. Replacement is locally several metres thick and is best

developedin Map 7 along the ridge in thenortheastof the areaand the

valley to its southwhere there are numerousdioritic dikes. Skarified marble

may have a knobby texture (1-2 cm across)in layers separatedby thinner

calcitic laminae.

Skarn alteration of metabasiteis uncommon but does occur (89—168).

Sulphidemineralizationis not particularly developed. The bestoccurrence

is at 89-136 which is a rusty brown weathering, green, massive, diopside

-epidote rich rock containing roughly 5% combined sphalerite, galena,

pyrrhotite and chalcopyrite. This mineralization was presumably the target

of the diamonddrilling done in this area(seeDiscussion).

Skarn alteration appearsto be very young. It overprints metamorphic

assemblagesand F2 fo ds, and its indirect associationwith the dioritic dike

suite Kge = lOE suggeststhat it is relateato those intrusions (seebelow

underunit Kge = bE.

Intrusive rocks

Kgmm Unit 1OAB: Granite(Anvil Batholith code 1OAB)

The granite is speckled grey (black) and white and weathers creamy white

(Photo19). Most of theoutcropsmappedaremegacrystic,comprising1-15%

potassiumfeldspar megacrystsup to 14 cm long in a coarse grained

29



groundmassof feldspar,quartz (ca. 10%) biotite (5-8%)

andlocally hornblende(1%).

The granite is generally massivewith randomly oriented megacrysts, but

locally a foliation is present, defined by aligned biotite and megacrysts(e.g.

89-26). It varies from weak to fairly strong (89-36), but nowhere is it

porphyroclastic or mylonitic. In somecasesthe foliation is concordant with

the S2 fabric in the cover rocks,but in othersit is steepand transverseto

regional trends, and may be related to younger semi-ductile faulting.

The contact with unit HCmmsl pelitic schist is well exposedat 89-31 and

89-37,generallymarkedby leucograitepegmatite;graniteandpegmatitealso

appearin rn-scalepods within the schistsomedistanceaway. Thereis no

evidenceof a structural discontinuity at 89-31, nor even of a significant

foliation in thegranite. Photo 19 showsa sharp igneouscontactbetween

granite and unit HCmmcs calc-silicate schist.

A distinctivetourmaline-garnetleucogranitepegmatiteor micropegmatiteK9~
= iOC is quite common, tending to occur alongmetasedimentarycontacts

within 1 km of thegranite. Locally it containspre-deformedxenohthsof the

schists. It is mediumto coarsegrained(locally pegmatitic),hasa 3clean

white colour, and containsup to 10%black tourmaline,up to 1% orange-red

pinheadgarnets,muscoviteandminor biotite. It formssheetsb-S m thick or

thinnerveins,andis morecommonlyconcordantthandiscordant. It maybe

foliated, but is usually massive.

Kec: Quartz diorite dike suite (Code lOE)

This dike suite is the youngestunit in the map area, It presumablypost-dates

theAnvil Batholith becauseit is exclusivelyunfoliated.
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Dikes aremuch more commonin the easternhalf of the map area. The

lithology is consistently speckledgrey, medium to coarsegrained, with

porphyroblastsof hornblende (up to 1 cm, 3-5%) and biotite (1-3 mm,

10-15%) in a feldspathic groundmass. Plagioclasephenocrystsup to 8 mm

are rare. Quartz is less than 10%, indicating a diorite to quartz diorite

composition. It is massiveand uniform, and only rarely non-porphyritic.

Diorite at 89-262 contains about 1% pyrite.

A variety is aquartz-feldsparporphyrywith adarkgreyvitreousmatrix. This

rock occurs at dike margins or independentlyin cm-thick dikelets, and

probablyrepresentsa chilled phase.

Near large dike contacts,stringersand tonguesof diorite, 10-40cm thick,

intrude metasedimentsof unit CO,~and COvcs. At 89-22 for example,

dikelets concordantly infiltrate the calc-silicate layering, enclosing and

partially resorbing calc-silicate xenoliths. An intrusion breccia involving

cm-scalexenoliths of unit COva schist (3/iD) in a coarsegraineddioritic

matrix is presentaroundstation89-417, visible mainly in float,

Becauseskarnalterationgenerallyoccursin areasof dike intrusion, theyare

consideredto be genetically related. However, this associationis not

consistentin detail, as some skarnsoccur some distance away from the

nearestknowndike (e.g.around89-257),and converselysomedike “aureoles”

arecompletelyfree of alteration.

As well as skarification, dike intrusion may be responsiblefor contact

metamorphicannealingand recrystallization,suchastheanomalousgarnet

and hornblendeblastesispresent in marble and calc-silicate at stations

89-368-369and 89-363,respectively.
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STRUCTURE

The structural framework of the map areamay be summarizedby the

following three characteristics:

1. Bedding (S0) and the first two penetrativefabrics (S1 and S2) are

mostly subparallel, and have a consistentnorthwest-southeaststrike

and moderatesouthwesterlydip resulting from their being situated

alongthesouthwesternflank of the Anvil Batholith arch,

2. Within this overall southwest-facinghomoclinal structure, F2 and

possiblyF1 map-scalefolding doesoccur locally.

3. High anglefaulting, mainly along030°to 080°trends,hasan important

effect on themappattern,usuallyproducingan apparentleft-lateral

horizontaloffset from a few metresto about1.5 km.

First andSecondphasefoliations

Most stratified rocks contain a planarstructurewhich is a compositeof

bedding(~~)and oneor two foliations (~1’ ~2)> The dominantfoliation is

normally ~2’ ~1 is restricted to microlithon—scalecrenulations,commonly

visible in thin sectionif not in outcrop(Photo 14), especiallyin calc-silicate

phyllites at shallower structural levels in the west of the area, Another

situationwhere S1 is well preserved,not uncommonin amphibolies,is in

larger scale(centimetresto decimetresamplitude), opento moderateF2 folds

wherethe axial planarS2 is poorlydevelopedandthe foliation beingfolded

is clearly S~.Photo 12 shows a similar feature in chloritic phyllite (SD).

Nowherewas it possible to distinguish S~from S~.
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Whereonly onefoliation is distinguishablethiswouldnormallybe~2 in which

S1 has been obliterated by D2 transposition and recrystallization.

Alternatively it may be S~which was not significantly recrystallized or

modified in D2 because it was rapidly rotated into an orientation

kinematicallycompatiblewith S2. In any case,thefoliation is treatedas

(Fig. 6).

Foliationsin graniteandthelargemafic-ultramaficintrusionsmaybe difficult

to identify. In somecasesthe dominant foliation is probably S2 basedon its

orientation,but otherwise,steepor odd-strikingfoliations could be ~ ~2 or

S3 or someotherfabric.

Secondphaseminor structures:folds andlineations

While no F1 minor folds wererecognized,F2 minor folds arewidespreadand

quite common. They aretypically on the scaleof a few centimetres(rarely

up to 1 m), and moderate to very tight (Photos8, 10, 15, 16, 20, 21, 22).

Axial planesarestrongly overturned,beingsub- parallel or slightly oblique

to ~2’ A clear crenulationof S~-~by ~2 maybe presentaroundfold hinge

zones,and maybe mistakenfor theS3 crenulation. In higherstrainedrocks

(Photo23), rootless,isoclinal, intrafolial hingesare probablyF2 (although

thesemight be hard to distinguishfrom F1). F2 minor fold axesareshown

in Fig. 7.

Also included in Fig. 7 are S0-S1xS2 intersection lineations (L2), usually

narrow, streaky S0,1 compositional bands on ~2• In marble, L2 is defined by

linear concentrationsof fine calc-silicatemineralsrepresentingS0,1 laminae

intersecting ~2’ Most F2 axes and L2 lineations plunge gently to the

southeast; the averageis 06°/1S0°.
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Secondphasefolding

Secondphasefold geometry(F2) is recorded by the asymmetry of minor folds

or by measuringthe strike and dip of the (S0,~)envelopingsurface where

different from ~2’ This type of information maybeusedto delineatedomains

of F2 facing on a large scale. It was found that F2 minor structuresare

predominantly southwest-verging throughout the map area, as theyare in the

region. This is alsoillustratedby Fig. 8 which showsa small numberof ~

measurements:note that the mean plane (147°/46°SW)dips southwestmore

steeply than that of ~2 (137°/31°SW)in Fig. 6. No significant areas of

predominantly northeast-vergingminor folds werefound, suggestingthat there

areno largeoverturnedpanels,andthis is supportedby thegenerallack of

reversalsor repetitionof stratigraphy.

However,in places,northeast-vergingandnon-vergingminor folds (Photos10,

15, 22) are at least as common as southwest-vergingfolds.

Thesetendto beareasof complexmappatterns,anomalousthicknesses,and

abundantminor folds; theyrepresentmajorF2 hingezones(e.g.aroundUTM

575750 6920100; seebelow). However, the quality and frequencyof the

minor structure dataproved inadequateor unreliable to define the fold

geometryin detail and mucn is left to interpretation. (Anorner potential

problemis thatsomeminor folds could beF1 folds flattenedinto ~2-) Under

these constraints,the overall structural geometrywas bestdeducedfrom

stratigraphy and detailed mapping of contacts and closures. The best

documentationis describedbelow, from areascontainingfairly goodexposure

andseveralmarkerhorizons. A few otherareas,lacking theseproperties,are

suspectedof beingstronglyfolded but this cannotbe demonstrated,
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Themainareasof major folding arearoundUTM 5778006920350(northeast

endof crosssectionC-C’) andUTM 5757506020100(middle of crosssection

B-B’). In the former, an overturnedantiformal anticline is inferred to

account for the repetition of units HCmmsu and ~°va’ This structure explains

thepinching out of theunits to thesoutheast,giventhatthedominantplunge

is in that direction. However,thereareproblems. Oneis thatthisstructure

appears to be an upward-facing northeast- verging fold, suggestingthat it is

D1 ratherthanthe expectedD2. (To be part of amajor southwest-verging

D2 fold, unit HCmmsu would have to be in a synform,which is not supported

by the map pattern.) Another problem is that the two marble bands near the

baseof unit CO~andCO~0~haveto be explainedasa single marblefolded

in a synformalsyncline. This is plausiblebut requiresavery tight fold and

thereareno symmetricalminor folds to supporta hinge zone,

Major folding is betterdocumentedin theareaaroundUTM 5757506920100

(crosssectionB-B’). This is an areaof strongminor folding, especiallyin

marbles and metabasites (Photos 10, 15). The cross-section is an

interpretationthat satisfiesthe outcroppattern,and is consistentwith the

stratigraphyinvolved in cross-sectionC-C’.

It is interestinghow similar the style of folding in this cross—sectionis to

minor folding visible at the outcrop scalethroughoutthe maparea,

Third phasedeformation

Third phase deformation is not well developedin the area, apart from L3
crenulationson S2 phyllitic surfaces(Fig. 9), which are almostubiquitous.

They areroughlycoaxialwith L2. Thereis very limited foliation development

in thesecrenulations suggestingthat D3 is late- or post-metamorphic. Where

discernible,“S3
3’ dips steeplysouthwestwards(Fig. 10). MesoscopicF3 minor

folds (Photo24) are quite rare (89-18, 89-166, 89-398); most occur in the
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northeast,within 1 km of theAnvil Batholith. Theyaremoderatefolds, with

amplitudesof 10 to 40 cm, Like S3 they arenortheast-vergingwith steep

axial planes, plunge gently northwest or southeast, and are approximately

coaxial with F2.

Map-scalefolds of D3 age or youngerarevery unlikely becauseS0,12dips

consistently to the southwest. The exceptionto this is around the west flank

of the large mafic-ultramaficbody in the extremewestof thearea,where

~ commonly dips east or northeastwards, concordant with the igneous

contact (cross-sectionA-A”). The tentative interpretation is that open F3
folding in this area has warped these foliations.

Fractures

Fracturesareubiquitousin the map area,andwerenot routinely measured

exceptwhere conspicuous. Typical fractures are spacedon the cm- to

dm-scale,trendbetween030°and100°,andarestatisticallyvertical (+ /- 15°).

Thosemeasuredhaveanorientationdistribution(Fig. 11)verysimilar to that

of faults and bOE dikes; thus, many fracturesare probably a small-scale

expressionof post—metamorphicbrittle deformationanddike injection in the

region.

A commonfeatureon S2 foliation surfacesin caic-silicateschists(3D in units

HCmmcsandCO~~andCO~aretensionfractureswith a fine grainedmineral

infilling in narrow lensesa few centimetreslong. The “filling” is zoned,

specifically a green ?epidote-amphibolerich coreenvelopedby an off-white

?feldspathicrim, Thesefeaturespossiblyrepresenta“young” hydrothermal

remobilizationof calc-silicateconstituentsand precipitationin the tension

fractures.
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Faults

Faultsareinferredfrom demonstrablegeologicaloffsetsor from topographic

lineamentswhere an offset is likely. High level aerial photographs were

useful for locatinglineaments. Faultsrangefrom featuresa few metresin

length to major faults severalkilometreslong.

Locally theamountandsenseof offseton a fault canbedemonstratedquite

precisely, but generally the displacementis unknown or equivocal.

Nowherewas it possibleto recognizefault plane kinematic indicatorsand

hencethe movementvector itself; thus it is not known if the faults are

dominantlystrike slip or dip slip or oblique slip.

The ageof faulting is assumedto bepost-D3. Furthermore,the largerfaults

aretentativelybelievedto besyn- to post-graniteemplacement,andpre-dike

emplacement,for the following reasons:

1. The granite locally containsa fracture cleavageor a steep,weak

foliation with a typical fault trend,which areprobablynot relatedto

regionalductile deformation,but ratherto transversefaulting.

2. Some offsets of the granite contact are almost certainly structural

(althoughin theabsenceofindependentevidence,other“offsets” could

be theeffectof an irregularintrusivecontact).

3. Dikes arenot foliated or offset.

Fault trends are illustrated in the rose diagram in Fig. 12. The data

comprisesfaultslongerthan100 m. Thesimilarity betweenfault trends(and

small-scalefractures,describedearlier)andthetrendsof Kge dikesregionally
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implies arelationship. (Similarly, a large diorite dike at the northwestend

of theFarosulphidedepositis linked to amajor fault responsiblefor cutting

off mineralization there). The most likely relationship is that dikes were

preferentially intruded along pre-existing faults or fractures with a 030°to

080°trend.

The map area is subequally divided into three structural domains by two

major, subparallel faults, informally named East fault and West fault,

Nowhere are the faults exposed but each is essential to explain the

displacementof the Mt. Mye-Vangorda contact.

Eastfault

This fault is probablyat least2.5 km long andtrendsapproximately060°.

The dip is probably subvertical. On the northwestside, the top of the Mt.

Mye formation is displacedapproximately800 m to the southwest. This

could representleft-lateral strike slip, or about500 m of verticaldip slip,

southeast-sidedown, or oblique slip.

Additionalsupportfor thisfault is thediscontinuityin thetrendsof geological

contacts(Map 7) and the strike of ~2 (Fig. 16 ; in an attemptto confirm

structuraidisparityacrossthefauit, suosetsof ~2 uatafrom eachsidewere

plotted and compared. The stereogramsare not convincing and are not

reproducedhere,althoughthemeanstrike doesdiffer by 8°from oneside

of the fault to the other,

Westfault

Like the East fault, this fault trends about 050°to 060°;it may have a slight

northwestwardinclinationfrom vertical, At thenortheastendofthefault, on

the northwesternside, the top of the Mt. Mye formation is displaced
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southwestwardsabout1400 m. The fault’s extentfartherto thenorth is not

known, although there is a prominentnorth-trendinggorge in the granite

(north of 89-26).

The fault is tentatively extendedsouthwestwardsroughly down the creek

valley for atotal lengthof about3.25 km. Theevidencefor it hereincludes

a string of Kge dike outcrops in the valley side: following the relationship

suggestedearlier, it is reasonedthatthis dike marksthe expectedextension

of the West fault. Still farthersouthwestin thevalley, otherevidenceis an

apparent displacementof the contact betweenunit CO~and C0,,~and the

major metabasitebody there (betweenstations89-394and 89-341) which is

supportedby a significant deflectionof S2 trends acrossthe allegedfault.

Finally, there is a very weak lineament visible in high level aerial

photographs.

The northeasterlytrendingfault interpretedto cut off thepyroxenitebody in

the extreme east of Map 7 is hypothetical. Apart from the sudden

termination of this large metabasiteintrusion and of its associated

aeromagneticanomaly,thereis no direct evidencefor a fault exceptthat it

may connectwith a pair of collinear Kge dikes to the southwestthat may

occupya fault zone.

No evidencewas found for significant extensionalfaulting in the maparea,

METAMORPHISM

Basedon themetamorphicmineralsidentified in the field and thin section

(Northcote 1989), metamorphic grade in the area varies from lower

amphibolite faciesin the northeast, closer to the Anvil Batholith, to lower or

middle greenschistfaciesin the southwest.
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While isogradsare generallyconcordantwith the batholith regionally, and

metamorphicgradeappearsto be relatedto distancefrom thegranite,the

metamorphism is definitely “regional” rather than “contact”, the granite

forming the coreof a regional thermal anomaly rather than a local one, The

presenceof andalusiteand cordieriteandthe absenceof kyaite suggestsa

low pressureversus“Barrovian” faciesseries. Sillimanite is restrictedto a

zone within about 400m (usually much less)of the Anvil Batholith,

The “isograd” separating facies B and C of unit CO~~andCO~~is basedon

a markedtextural changethat occurs in thewest of Map 6. No specific

metamorphicreactionwasrecognizedhere,apartfrom the developmentof

calcium-richsilicatemineralstowardsthenortheastside(3D) at theexpense

of freecalcitewhich is awidespreadconstituentin phyllites to thesouthwest

(SB; L.C. Pigage,personalcommunication).

Porphyroblastsappearto be syn- to post-kinematicwith respectto the S2
fabric, indicating thepeakof metamorphismis probablyof D2 age.

A detailedstudy of themetamorphismin the Anvil District was madeby

Smith (1988).

DISCUSSION

Severalproblems and featuresmentionedin this report warrant further

comment. This is followed by abrief discussionof thediamonddrilling that

hasbeendonepreviouslyin thearea.

Is unit HCmmcsMt. Mye formation or Vangordaformation? No conclusive

proof has been found, but the author is inclined towards the conservative

view that unit HCmmes is a stratigraphicunit of calc-silicatewithin the Mt.

Mye formation.
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Severalreasonsaregiven. The interpretationof unit HCmm~asasyncinal

fold (F1 or F2) involving the lower Vangorda formation is not favoured

becauseunit COVa would be repeated on both sides. It is true that unit

HCmmcs calc-silicatesare more pelitic within about 10 m or so of units

HCmms~and HCmmsu,but theseintervalsarenot identical to unit COva, and

would appear to be too thin anyway. More likely they represent a narrow

lithofacies transitionbetweenMt. Mye pelitic schist (lCD) andcalc- silicate

(3D).

The interpretationof unit HCmmcs aslower Vangorda formation repeatedby

a fault maybe rejectedfor the samereason,plus the fact that a fault would

preservepelitic rocks (unit COVa) on only the northeasternside of unit

HCmmcs,and not on both sides asis observed(but not unit COva!).

A further argumentagainstunit HCmmcs beingVangordaformation is the

observationthat calc-silicaterocksor their lower gradeequivalentsoccurat

about the same horizon within Mt. Mye non-calcareouspelites for a

considerablestrike lengthin theAnvil District, andbeyondto the southeast

in Selwyn Basinstratigraphy(G. Jilson,personalcommunication). If this is

indeedthe samecalc—silicateband, it is highly unlikely that it would be so

continuousif it were a single tectonicstructure,

Is pyroxeniteunique to a particularstratigraphiclevel and canit be usedas

a structuralmarker?

Pyroxenitehas been found in four general locations, Two are in the

southwest(the hills aroundstation 89-292) and south (stations89-146 and

260), both in the upper (?) part of the Vangorda formation.
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Outcrop is sparsebetweenthesetwo areas,but it is quite likely that they

belong to the samelarge mafic-ultramaficintrusion, slightly offset by the

WestFault.

A third occurrenceof pyroxenite(and amphibolite)was mappedby L.C.

Pigage(Pigage1989)in theextremeeastof Map 7. This bodywould appear

to be considerably lower in the Vangorda formation. A fault displacing it

about2 kmto thenortheastfrom thefirst mentionedbody is unlikelybecause

a fault of this trend and magnitude would surely cut and offset the Anvil

Batholith contact, whereasthe contact is probably uninterrupted. It is true

that a fault is shown truncating this pyroxenite body in Map 7, but the

evidencefor it is weak(seesectionon Faulting,earlier).

Finally andmostinterestingly,afourth occurrenceof pyroxeite is locatedin

theextremenorthwestof Map 6 (station89-98),apparentlysurroundedby the

Anvil Batholith. Its extentis poorlyknowndueto thelack of exposurein its

vicinity. It mayhavebeenexposedthroughthegraniteby minor faulting. Its

“stratigraphic” positionis at theunit HCmms~andHCmmcscontactin the Mt.

Mye formation.

Thesefour pyroxenitesareat significantly different “stratigraphic”horizons,

which indicatesthat they aredifferentbodies,andperhapsof different ages,

and cannot be used for structural reconstructionson a regional scale.

Correlation may be possible on a more local scalewhere continuity is

reasonable,such as the major mafic-ultramaficunit along the southwest

margin of the map area.

50



FaroThrust

Gordey and Irwin (1987) show a thrust passing through the Faro NW area,

placing the Cambrian Gull Lake Formation (= Mt. Mye formation) and

overlyingRabbitkettleFormation(= Vangorda formationcalcareousphyllite)

on top of anunnamedCambro-Ordovicianunit (probablyequivalentmainly

to Vangorda formation calc-silicate). This Faro Thrust would appear to be

predicatedon the age inversionimplied by Gordeyand Irwin’s correlations.

However, more detailed work in the region would indicate that the unnamed

unit is in part equivalent to the Gull LakeFormation and in part to a deeper

(higher metamorphic grade)equivalentof theirRabbitkettleFormation,such

that thereis not necessarilyan age inversion,andhenceno firm basisfor a

thrust,

Previousdiamonddrilling

Sevendiamonddrill holes havebeenlocatedin thearea(Fig. 4, andMaps

6 and 7).

Threeholes lie in Map 6 and were drilled by Welcome North Mines in

approximately1975 (Brock andFoster1975). Theold campwasvisited but

no corewas found at thesite. Eachof the holes (6VM—b, 6VM—2, 6VM—3)

is collared at or within 100 m (surfacedistance)of the top of the Mt. Mye

formation and clearly were drilled to samplethe strataequivalentto that

hosting the Faro deposit. No significant mineralizationwas encountered,

Hole 6VM-1 (343.2m) is located at station 89-53; it passesthrough about 55

m of Vangordaformation (units ~
0

va + /- COVP and~ the remainder

beingin Mt. Mye pelitic schist (unit HCmmsu).

Similarly, hole 6VM-2 (248.7 m) at station 89-100 intersects 15 m of

Vangorda formation before Mt. Mye schists. Hole 6VM-3 (267.3 m) is
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entirely within Mt. Mye schist (unit HCmmsu), Basedon the resultsof the

presentwork, none of theseholes would havebeenquite deepenoughto

intersectcalc-silicatesof unit HCmm,~.

The four otherdiamonddrill holes occur in Map 7. Thesewere drilled in

1970 by Hecla Mining Companyof CanadaLtd. to test for Ag-Pb-Zn

mineralization associatedwith skarn in Vangorda formation calc-silicate

schistsand phyllites. The areawas targetedby prominentgravity andI.P

anomalies. The core (BQ) is stored in racks at the old camp at station

89-352; most is in fair condition but sometrays are disrupted.

Holes J-1, J-2 and J-3 are collared in unit COVeS calc-silicate (3D) or

metabasite(3C) on the ridge immediatelysouth andwestof the camp.

Hole J-b (154.2m, -90o) intersectedcalc-silicaterocks andskarn,with minor

Kge diorite dikes andmetabasite.Hole J-2 (303.9m, -45°/030°)intersected

Kgedikes, particularly nearthe top, andpredominantly calc-silicateand skarn

with minor mineralization. At leastfour brecciatedfault zoneswith minor

sulphidemineralizationwere encounteredat variousdepths. Hole J-3 (304.5

m, —90°)lies on cross-sectionC-C’. It passesmainly through calc-silicate

schistandphyllite with minor metabasite,marbleandmineralizedskarn. It

is tentativelyestimated,basedon the presentmapping, that all threeholes

are collared between300 and 500 m above the base of the Vangorda

formation,andbottomout at least50 m abovethebase(thesearestructural

thicknesses).

Hole J-4 (154.2m, -90°)was targetedover adifferent anomaly,in thenorth

of Map 7 at station89-167. Collaredin unit COva pelite-richcalc-silicate,it

passesinto 3D caic-silicate,somemineralized skarn, Kgmm granite dikes, and

marbleunits at deeperlevels. This agreesquite well with crosssectionC-C’

if holeJ-4 is projectedinto it.
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Thesectionshowsunit ~ calc-silicatebeingfoldedunderneathunit ~°Va~

If this interpretation of an overturned fold was wrong, hole J-4 would

probably havepassedfrom unit COva at the top of the hole into unit HCmmsu

pelitic schist(lCD) instead of calc-silicate and marble (unit CO~05).
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RECOMMENDATIONS

The Mt. Mye-Vangorda formation transition zone,which extendsfor about

4 km through most of the map area, lacks any of the characteristicsassociated

with Anvil district mineralizationsuchas sulphide showings, carbonaceous

metasediments,andalteration, Theoptionsarethatmineralizationoccurred

abovethe present erosionsurface and hasbeeneroded,or is presentbeneath

it at someunknowndepth down the dip of the formations’ contact or within

unit HCmmsu), (the stratigraphic level of the Faro mine deposit). The lack of

suitablegeophysicalanomaliesin the area suggeststhat mineralization is not

particularly near the surface. A third possibility might alsobe borne in mind,

that the mapareaoccupiesa “barrenzone”, regardlessof structuraldepth,

wheretheoriginalsulphide-bearinglithofaciespinchedout laterallyalongthe

strike of the ancientsedimentarybasin,

Any further exploration in the areawould assumethe possibility that

mineralizationdoesoccurat depth. Beforethebettertargetsarediscussed,

somecircumstantialevidencewith negativeimplicationsshouldbementioned.

First, themapareaand the areato its east(mapsheetsE—6-5 westhalf and

easthalf, in Pigage1989) contain significant northeastsouthwesttrending

fauits, including the West and East fautis, with northwesr-siue—up

displacements.Thevertical componentof the displacementcould be in the

order of a few hundred metreson eachfault, This suggeststhat thearea

westof theFaromine is step-faultedsuchthat a progressivelydeeperlevel

is exposedwestwards. The Faro deposit is only about 300m or lessbelow

thetopographicsurface,so thechancesarethat its extensionto thenorthwest

hasbeenuplifted and eroded,

On the other hand, the effect of this faulting might be compensated

somewhatby a gentlesoutheasterlyL2 plunge, if sucha net plunge is the
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case. Also, it was assumedabove that the faulting is dominantlydip slip.

The greaterthehorizontalcomponent,the lesserthestructuralrelief that is

implicated such that mineralization might still be preserved somewhere.

A secondconcerninvolvesthepossibility thattheAnvil Batholithcutsoff the

stratigraphy at an unfavourably shallowlevel. This really dependson whether

the granite contact has a significantly shallowerdip (lessthan about 30°)than

that of the strata. Otherwise it would have little impact exceptprobably in

thenortheastof Map 7 (seecross-sectionC-C’) whereevenon thesurfacethe

granite is only about50 m from the baseof theVangordaformation, The

actualdip of thecontactis not known,but it is suspectedof beingsubequal

to that of thestrata,althoughit is probablyquite irregular.

Notwithstandingtheseconcerns,most of the map areaoverlies rocks that

could host mineralization, The present mapping has defined the Mt.

Mye-Vangorda boundary quite precisely; drill holes should be collared

southwestof this line (in theVangordaformation), preferablysomewhere

alongthethreecrosssectionsgivenhereto takeadvantageof theprojections

provided. In a givensubarea,thestrikeand dip of beddingand foliationsare

consistent,which should aid the orientationof drill core. This surfaceand

cross section information provides some control in predicting target

intersections,althoughit shouldbeemphasizedthattheprojectionof contacts

deeperthan about300 m belowthe surfaceis tentative.

The main potential complication is zonesof F2 folding, which if intersected

would probablyincreasethedepthof the targethorizon.

The style of folding interpreted here, particularly in section B-B’ may serve

to guide the interpretationof drilling results. Map 6 may be the least

complexareastructurally,which may make it amore attractivetargetarea.
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Drill holescould be designedto intersecttheupper 100 m of the Mt. Mye

formation at various depths. If no encouraging results are obtained at less

than 1000 m of vertical depth, it would be reasonableto conclude that the

area lies structurally below and “stratigraphically outboard” of massive

sulphidemineralization.

Referringto crosssectionC-C’, the top of the Mt. Mye formation outcrops

in two areas in the northeast, due to what is interpreted as a tight

northeast-verginganticline-syncline pair. If this is correct, the upper part of

the Mt. Mye formation could be accessedby less than 400 m of vertical

drilling for a distanceof 1 km from the granite, and by roughly 1000 m of

vertical depth for a further 1 km southwestwards.

There may be complicationsin thecentralpart of this crosssectiondueto

F2 folding, and faulting. There is goodroad accessalmost everywhere along

the cross section.
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APPENDIX A

LIST OF PETROGRAPHIC SAMPLES

UNIT 2: Calc-silicate (3D): 89-38
Marble (3F): 89-388

UNIT 3: Pelitic schist (lCD): 89-94
89-318
89-409

UNIT 4: Pelitic (calc-silicate)schist: 89-167
89-377
89-417

UNIT 5: Calc-silicate(3D), faciesA: 89-255
89-322
89-420A
89-420B

faciesB: 89-110
89-143
89-359

faciesA/B:
89-250

facies C: 89-418
Caic-silicate(3D), misc,:

89-101
89-119
89-142
89-382

Metabasite,amphibolite(3C):
89-211
89-270

metagabbro(3C):
99-178A
89-271

meta-pyroxenite(3CP):
89-146

misc. (3C): 89-l78B
89-205
89-353
89-395

Marble (3F): 89-108
Low grademarble/calc-silicate(SE):

89-274
89-282

A-l



APPENDIX A

LIST OF PETROGRAPHIC SAMPLES

(continued)

Carbonaceousmarble(3F9):
89-265

Skarn (3D): 89-136
89-246

89-257
Carbonaceousphyllite (3E):

89-132
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LIST OF PHOTOGRAPHS

PHOTO 1. Station89-172: Typical fadesA calc-silicateschist (3D) from
lower part of unit 5, north of Sheet 7. Note high contrast
colour banding of dark pelitic schist and pale calc-silicate,
Looking SE.

PHOTO 2. Station89-87: Typical 3F marble, This example from main
carbonatesubunit in calc-silicates of unit 2 of Mt. Mye
formation, Sheet6.

PHOTO 3, Station 89-166:View looking W at cliff in north-facing bowl in
north of Sheet7. Darker coloured, relatively pelite-rich schists
(3/iD) in lower part of cliff are unit 4. Paler calc-silicate rich
rocks (3D) above are unit 5. Base of Vangorda formation at
foot of exposedcliff,

PHOTO 4. Station89-378:Contactbetweenunit 4 schist(3/iD) belowand
calc-silicate (3D) of unit 5 above, cut by graitoid dike.
Looking E, nearbatholith contact,north Sheet7.

PHOTO5. Station 89-372: Typical pelitic (calc-silicate)schist (3/iD) of
unit 4, north Sheet7. Notegoodplaty foliation. Looking NW.

PHOTO 6. Station 89-177: Unusually homogeneous and massive
calc-silicate rich unit 5 (3D). Looking NE.

PHOTO 7. Station89-294:Calc—silicateschist/phyllite(3D, faciesB) of unit
5 from west Sheet6. Note thatcomparedwith faciesA (Photo
1), peliteandcaic—silicatecomponentsarepoorly distinguished.
Looking NNW.

PHOTO 8. Station 89-215: Caic—silicate(3D, faciesA/B) with large F2
folds from westSheet6. Thick caic-silicatebedby hammer,
Looking WNW.

PHOTO 9. Station89-295:Calc-silicateschist/phyllite(3D,faciesB) of unit
5 from Sheet6 containing dark green amphibole. Looking W.

PHOTO 10. Station 89-211: F2 folds in amphibolite (3C) in unit 5.
Symmetricalshapeindicateshingezone. From tightly folded
area shown in SW half of cross section B-B’. Looking W,
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PHOTO 11. Station89-313: Strongly foliated amphibolite(3C) with small
hornblendeaugen,unit 5, NE Sheet7. Looking W.

PHOTO 12. Station 89-300: Low grade chioritic phyllite (SD) of unit 5,
Sheet6, immediately underlying large mafic-ultramafic body.
Looking SE. Open, steepF3 minor folds (upper part) warp
flat-lying S2, itself axial planar to folded, subvertical SO-i.

PHOTO 13. Station 89-418: Meta-pyroxenite (5CP). Boulder near Station
89-418. Showscoarse,knobby texture, weathered (brown) and
unweathered (dark green).

PHOTO 14. Station 89-398: Good S1-S2microlithon definition in marble
(3F) of unit 5, border of Sheets6 and 7. S2 axial planar to
crenulations of Si.

PHOTO 15. Station89-212: Very tight F2 folds in impuremarble (3F) in
unit S. Symmetricalshapeindicateshingezone. Fromtightly
folded areashownin SW half of crosssectionB-B’. Looking
W,

PHOTO 16. Station 89-92: Tight, SW-verging F2 minor fold in marble (3F)
associatedwith calc-silicate (3D), unit 5. Looking SE.

PHOTO 17. Station 89-274:Low grade impure marble and calc-silicate (SE)
from possiblyupper part of unit 5. Structurallyunderlieslarge
mafic- ultramafic body in Sheet6. Looking NE.

PHOTO 18. Station89-257:Partiallyskarnified3Dcalc—silicate(unit 5), from
north Sheet7. Lensoidal rem.nants of schist; spotsin schist
maybe cordierite (?).

PHOTO 19. Station89-90: Contactbetweengranitesheet(1OAB) andunit
2 calc-silicate (3D) in extreme northwest. No shearingat
contact,no fabric in granite. Megacrystabovehammer,

PHOTO 20. Station 89-131: SW-verging F2 minor folds in slightly
carbonaceouscalc-silicate(3D9,faciesB), unit 5. LookingNW.

PHOTO 21. Station89-388: SW-vergingF2 minor folding, highlightedby
calcareousweathering, in calc-silicate (3D) of unit 2, Sheet6.
Looking ESE.

PHOTO 22. Station89-141:Very tight F2 minor folds in unit 5 calc-silicate
(3D, faciesB). ‘M’ -shapegeometryimplies fold hinge zone,
Looking SE.
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PHOTO 23. Station89-377:Highly shearedunit 4 schist(3/iD), northSheet
7. Note fine foliation, rootless,isoclinal minor folds, Probably
representsinterstratalshearing. Looking SE.

PHOTO 24. Station 89-166: Looking SE at typical F3 minor fold,
NE-verging. S3 in axial plane. Lower unit 5 calc-silicate(3D).
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sLJMnhl.~_rt_?_ 1 — I TJA A~ t~W~ 0%~X’L A A A. ~ fi I lEANS MPT)I TLflJ AiR To
AiRPORT HANGAR ‘C - - WNITEHORXE • YU ViA 3E4
TEL 2 FAX 1403 RRE-S4Ai47 ~.OA$ 41989

4&unee~c
hi t~bu~-t’t-~L

BILLING AGGRESS

Lt—rs-~cesi-- ‘-ft - pit
FULE LX (Hp//LITRES FROM

~f!0G~j-~a85~9834I
DATE 1411(4

A/C TYPE saRi/I I1EGISThATOW

Zo~6i? ziDL
FLIGHT
DATE

~ MONTH YEAR

zIt’c17 19
PURCHASE ORDER NO

MILES KgFROM ~~a’
11

UjjZONE~ REMARKS - NO- OF PASS - FREIGHT

iZa’ tn - II

i
fflQ lvii. ik’o~ccrI

H”
-— I—. f~4~
JHO(tU-3’fl ~

In I ALIOIINY

1
1 4

0
o

6
0

cc
/3

~:�
‘

ltSioo
1Wj2&

~g~f~j PAYABLE UPON RECEIPT OF INVOICE.
2% INTEREST PER MONTH I24, PER ANNUM) WILL SE I
CHARGED ON AL3.-~JTSTAJ~4NDAMOUNTS OVER 30 DAYS
IF INTEREST I~R49TPAIDJ~JflJR~FLIGHTS WILL BE ON A

WAITING
TIME @ IHR f

I Iz:
j~’Z#~/

INITIALS

HZR~~j I
It PR~T~i~Tft1~E I

-PILOrS NAME

FUEL, S /LITRE

FUEL. ~3QJ

LODGINGMEALS &

[__

S 6S~LTREII
j4./i~l

I
ENGINEERt NAME

jOTHER
CYCLES

Is
CARRIAGE SUBJECT TO TERMS OF PUBLISHED TARIFF,

TARIFF AVAILABLE TO PUBLIC VIEW AT TRANS NORTH OFFICE,

THIS IS YOUR ONLY INVOICE — PAY UPON RECEIPT

0



.

(HRS~EITRES FROM

i-I ,~

.
— REMIT PAVMEri~TTO:

TRANS NORTH AiR‘—‘ TRANS F4ORIH TL~~OlAiN LTD
AIRPORT HANGAR “C” • WHITEHORSE • YUKON • ViA 3E4
TELEPHONE 14031666-VT? FAX 14031666-3420

// ~ -

CH RER

ION
BILLING A EBB

~-ç~~oz~ ~ ~

I000UNT
I4UMBER ~1~-e_ ~s
INVOICE
NUMBER

W4VO$CEDATE .1 ~4YA’

~)Iö1I~?1~ ~

FUEL & 2 TNTA
JI~ST1~J

A/C TYPE I SISCRAXI I1EG1$TISATEIII

-~ ~-~--~r~i.4 —1
‘— c_ ‘~, ~ V1~.~_14.e.~_1-

DAY MONTH YEAR

FUGNT~—j lok~~1~
PURCHASE ORDER NO

- ——

TO ~7

z~c ~ 6
/4$Z 72~ a’,’-

w~~‘7E~

LU~ V ~

/~~2‘

- ~I EJ~LI
~ ~/:0o

MILES

-

~

FREIGHTHOURS ZONE REMARKS- NO. OF PASS.

Zili? — ~

c Bcc �

— —

— =

~@=~/O~o ~l 00

—_I~i’,1i-3iy~i______

O~dY

o~

J~~,e,of3t ~,ctL~
S

=

—I_.
S

PAYABLE UPON RECEIPT OF INVOIC~
2% INTEREST PER MONTH 124% PER ANNUM) WILL SE
CHARGED ON ALL OUTSTANDING AMOUNTS OVER 30DAYS
IF INTEREST IS NOT PAID FUTURE FLIGHTS LL BE ON A
CASH ~SIS ~/J

~ CHA~ -RS SIGNATURE

WAITING
S /HR.TIME

FUEL //~ S (~UTRE

FUEL’ S /UTRE

INITIALS CfrALOrS NAME

MEALS &
LODGING

OTHER

ENGINEER’S NAME

L~JIJ

CYCLES

OTHER

~trn~ ~
CARRIAGE SUBJECT TO TERMS OF PUBLISHED TARIFF

TARI~FAVAILABLE TO PUBLIC VIEW AT TRANS NORTH OFFICE,

THIS IS YOUR ONLY INVOICE — PAY UPON RECEIPT

I



~- ~AYME~:. _____

‘ I W45 T~$IO ____________________________

R~R ~1AN~AP W~E~O~SE ~

~ D~ ~ R~AT(.~.

MONTh

I.
I
I
I

CARRIAGE SUBJECT TO TERMS OF PUBLISHED TARIFF

TARIFF AVAILABLE TO PU8LIC VIEW AT TRANS NORTH OFFICE.

ThIS IS YOUR ONLY INVOICE PAY UPON RECEIPT



SAME (14 SPILSBURY
~ COMMUNICATIONS ITO.

1495 FRANKLIN ST.
VANCOUVER, B~C,
CANADA V5L 688

TELEPHONE: (604) 254-6411
FAX: (604) 254-2080
TELEX: 04.56412

08/20/89 3099 4Lj?i~i2.- 890068

~SE NO. PURCHASE DATE TERN, F.8.T. EXEMPT P,S.T. EXEMPT DATE SHIPPED SNIPPING IN8TRUCTION8~

1 6/20/89 1 INCLUDED N.A. J IN POSSESSION
I
T CODE DESCRIPTION ORDERECSHIPPED ~RD. PRICE PER DISC. AMOUNT

I RENTAL NO. 89—06

QTY 1— SBX11A RADIOTELEPHONE 1 1 235.00 235.00

I SERIAL NBR 86082.
ONE MONTHS RENTAL FROM AUG. 20/89

I THRU TO SEPT, 20/89.
— ~‘v~t C~ 1989

I ~- RE -( -
~=~i ~o~ot~

~O~1C~ --~ ~‘

1
tL DISCOUNT FED, T AMOUNT PROV. TAX AMOUNT POSTAGE j. MISCELLANEOUS I

AMOUNT AMOUNT DESCRIPTION

00 0 0.00 0.00 0.00 0.00 0.00
—

I
RENTALS BASED

NO PRORATED

I --

~$235.00

j

cERMS~NET 30 DAYS.ON A 30 DAY PERIOD ONLY

LCHARGEDON OVERDUE ACCOUNTS. THIS AMOUNTRENTAL ALLOWED. I ~ ~ INTEREST PER MONTH (18% PER YEAR) PLEASE PAY

______________________ INVOICE ORIGINAL 06591

CURRAGH RESOURCES INC.

I 117 INDUSTRIAL RD.,WHITEHORSE, YUKON
Y1A 2T8

INV. DATE CUST. NO. INV. NO. OUR ONOEN NO. PAGE

I,



RRAGH RESOURCES INC.
1 17 INDUS - H

I ITEHORSE, YUKON
~ 2T8

(14 SPILS~JRY
~ COMMUNICATIONS LTD.

1495 FRANKLI~-S~
VANCOUVE~B.C.
CANADA 586

TELEPHONE: (604) 254-6411
FAX: (604) 254-2080
TELEX:04-55482

c1~RAGH RESOURCES INC.
ii 7 4iU~”!~ RD •

I

ITEHURSE, YUKON
A 2T8

DESCRIPTION

NO. 89—06
OTY 1— SBX11A RADIOTELEPHONE
S/N— 86082. 2 MONTHSRENTAL
FROM JUNE 20 THRU AUG 20/89
PURCHASE ITEMS—
85- ~22...CHANNEL ~
1~1~PAID958.36 THANK TOU

~E ,

APPROVED

CTODE

L..

~C

3

ENO PURCHASE DATE ~ERR. P.$,~ EXEMPT

6/20/89 1 INCLUDED

[ P.S.T. EXEMPT

~NA.

DATE SHIPPED

6/20/89

SHIPPING

I
I

CA1L01833428076

NSTRuCTIONS;

B,~RO.ORDERE

4

PERSHIPPED

2

4

PRICE

235,00

28.34

DISC.

007.

00%

INV. DATE CUST. NO, INV. NO. OUR ORDER NO. PAGE

6/20/89 3099 40902 890068 1

-t

0

AMOUNT

470,00

113.36

-7

___ / __ _____ __ ____

DISCOUNT FEC. TAX AMOUNT PROV. TAXAMOUNT POSTAGE MISCELLANEOUS
% AMOUNT . AMOUNT DESCRIPTION

8. 6 0 0.00 0.00 0.00 0.00 0.00

I
I

1.

TERMS: NET 30 DAYS.
1% % INTEREST PER MONTH 1)8 % PER YEAR)

~
1~

IARGED ON OVERDUE ACCOUNTS.

2 U.k

1 __

CBA~ELD~GBARG~ES
(LESS CaISTALS PU2CBkSE~)

PLEASE PAY
THIS AMOUNT

NVOICE OR1G~NAL 06344
- _‘_~i~ _.s~J_~_

rot.IpurchawP~°0*Z,090.t8
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1
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e
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-‘-‘H’ ....~:
S.,-’

______ - REMIT PAYMENT TO:TRANS NORTHAiR

W
~ TRAM NORTS4 TL~SOAIR LTD

AIRPORTHANGARC’ • WHlI~4ORSE• YUKON * ViA *4
TELEPHONE ~4G3)E682i77 F~Ee~l1’t~,~ Li II) Ct~

CHARTERER

iV~ ~.‘~-rL ~I4~
BI~.LINGADDRESS

‘~( ‘ji~~-r~
-- - ----- HRS/LITPES FROM~ULI.AI~/ILA NIAPULLUSELI

~UST f (‘)c2.4’ ~1’Z~M

ACCOUNT ~-
NUMBER

I~4V~tCE

INVOICE DATE ] *~EA

/1/ tDi’~I~i°i~i
A,C TYPE AR~AFTRE TRAm, C

i~i~c~FIt~’V
FLIGHT

°~

DAY MONTH YEAR

ôjc~01~ 54~7
PURCHASE UNDER ND

OM ~ 1111
~ CAv~’~fr

MILES 40

/4

URS REMAP

/
KS- NO OF PASS- FREI~HT

/~4,Zo ~ CA~i/~ii
~L ~

— ~ fr~i~~4 ‘.v’/~ p

— fr~

~
LJ~-

SUB G L. A~~LINT 1

/l~h(d~D~ ~1ikX~ / ~jf.
Ilf~/.~j__ 1~c3u~

( ~
8

—

~

-.~. /t’/’V

1 r~cr-
N

=8

PAYABLE UPON RECEIPT OF INVOiCE
2% INTEREST PER ONTH 124% PER ANNUM) WILL BE
CHARGED ON A T 1NG.,A4~DUHTSOVER ~ODAYS
IF INTEREST I OT AID ~MRfr8LIGHTS WILl. BE ON A
CASH BASIS ~

~ CH RER~SSIGNATURE~%~ ~J ~ ~‘r.~—5
PILOT’S 1~NATURE

8

—WAtTING
TIME 8 IHR

—,

FUEL. / ~ 8 ~, ~3 /LITRE C) 30
FUEL.

MEALS S
..ODGING

8 LITRE —

INITIALS CO-PILOT’S NAME
OTHER

—

/ CYCLES ~LøIfiT$

CARRIAGE SUBJECT TO TERMS OF PUBLISHED TARIFF

TARIFF AVAILABLE TO PUBLIC VIEW AT TRANS NORTH OFFICE.

ThIS IS YOUR ONLY INVOICE — PAY UPON RECEIPT

l~/O ~3~I
0

~-;;i_
:‘__ a~

I



)LM A~M1N I,)

TRANS NORT’ R

‘ F TRANS P~2N’fl4 TI$W) AIR LTD~ GAP ‘C” • WHTEHORSt UsION • YIA 3E4~4~’ E~J’~1~’~7~342Q

/~‘,‘~4~4~4-~ ~‘-~: ~ ~

CYCLES -

CARRIAGE SUBJECT TO TERMS OF PUBLISHED TARIFF

TARIFF AVAILABLE TO PUBLIC VIEW AT TRANS NORTH OFFICE

THIS IS YOUR ONLY INVOICE — PAY UPON RECEIPT

.
INVOICE ,

NUMBER ~

CHARTERER

ifl )S1T~L. EOA~.
BILLING ADORESS

~ ‘~-r ~tA ~i-r~

P3VOIGEDATE

iii ~

FUELED

~~/ITRES

A/C TYPE

DAYFLIGHT
DATE

*R~WTREGISTRATG*4 C

MONTH j YEAR

lolc1~L4Qi~
PURCHASE ORDER NO

FROM~~,
MILES HOURS ZONE REMARKS NO OF PASS . FREIGHT

Kg

~I

TORONTO~~c~(/Jd~l/
CODE

~ -- ~‘~1

~ ,AUBp ~ G.

-r_
L ~0 ~, -~

~n~’_-

- ~
AMOUNT

~oo

~-____

—

I —

—-______—-____~, = (~/000 ~ =
18

I~tDO13 ~12~
I 18
J_ =

PAYABLE UPON RECEIPT OF INVOICE
INTEREST PEP MONTH 24”, PER ANNUM) WILL BE

CHARGED ON ALL OUTSTANDING AMOUNTS OVER 30 DAYS

WAITING
TIME 18 /HR

INTEREST IS M95 PAID
CASH BASIS ~ )

~ SIGNATURE

- — PILOTS SIGNATURE
ITIALS ~.,cLOT’S NAME

FUEL. 18 ~ &TPE

FUEL 18 /LITRE

MEALS S
LODGING

OTHER

TNI3I YR’S NAMYj~24A~-~-~J OTHER

~t•ifi~ $ .22..



TRANS NORTH-AIR

‘ F TNN4S M~TF4 AIR LTDAIRPORT HANGAR ‘C’ • WHITEHORS ON • TA 3E4TELEPHONE 14031 444~1?7 FAX 14031~ ~CHAPTER

II’-) /~1~I~L
BILLING ADDRESS

Hi rI-ske~
FUEL & VILX TNTA FUEL USELI ~~~4ITRES
[~tUST~ /,‘:~

FROM
~

ENGIN~ER?NAME OTHER

CYCLES

CARRIAGE SUBJECT TO TERMS OF PUBLISHED TARIFF
TARIFF AVAILABLE TO PUBLIC VIEW AT TRANS NORTH OFFICE

S INVOICE
NUMBER

INVOICE DATE

/i~~1oi~
A/C TYPE AIRCEXYT REGSTRATSR C

~
FLIGHT
DATE

- DAY I MONTH YEAR

~,
PURCHASE ORDER NO

MILES HOURS ZONE FREIGHTREMARKS . NO. OF PASS. Kg

TO

C

/~e~~,i”•

2
~.3

-u—-I..
- TOFIOUT9 ~

— COoS
-

~

- ~io 7tq~-~7~- -

-

-________

T~II

AP~~ ~

~ o L
)~o/~,A

I7~io~t5
~3!~

— =
“ ~ (~sri° 61o

=

18

PAYABLE UPON RECEIPT OF INVOICE
2% INTEREST PER MONTH 124% PER ANNUM) WILL BE
CHARGED ON ALL OUTSTANDING AMOUNTS OVER 30 DAYS
IF INTEREST IS NOT PAID FUTURE FLl~’4TSWILL BE ON A
CASH BASIS

ER’S NATURE

- 1-1/ .—‘~T PILOTS SIGNATURE
~NITIALS ~OT’SNAME

WAITING
TIME 18 (HR —

~3 ~FUEL 18 4//LITRE

FUEL 18 (LITRE

MEALS &
LODGING

0THER

Oo
0

ThIS IS YOUR ONLY INVOICE — PAY UPON RECEIPT



1.

.1 .N~i~P RESS-PLEASE PRINT

1- t~

0 ~NORcAN LEASINGLTD.
917.4 ALASKAHIGHWAY, WH(TEHOI~SE,YUKON VIA $E5

1.403-668-2137

KILOMETEFIS - i / .i ,.~5’ - ~

~ P~ILDMETER$.. YL. -. ~ ‘1 -, ,~ i::~). ,-~‘ -

ouTi~ ~ ~ t_\ 1 i ~\ Lj

Q ‘~1,~ ,

KILOMETERS

DRIVEN .- \ i ~ i ~3 i 5
,,...

~ - (*)~�. OFc(E) •

14. DATE&1114E1P4 ~ ~

~

15. DATESTIMEOUT

&~t~ tcI~
2. TYPE OF PAYMENT:

oN~ C/C

NAME
AUTI18D

3~

~
~

VEHICLE NO.

(rJ~.IOIt I
MAKE

c~o~s::~

TYPE

~ c~wP.

LICENSE NO. P OVINCE COMMODITY HAULED

RPX ‘~ ‘l~ .

A 4.
0

DC

OPTIONAL EQUIPMENT/MISC.

~ L~~L~$ I\ IcId
VEHICLE WILL
BERETURNED_/ Q~/ C’~/ ~ /TO

flAy 01W Vfl

s ADDITIONAL TERMS AND CONDITIONS:

4

~~X1~2J~ ~ ¶~~~5,cJo(\\y~Ay~

6. II

7.

D

V
E
A

ISO

NAME

~ -~

ADDRESS

~c 27u~L.~c. ~
LICENSE PROV. EXP. DATE

16. DAYS
UTILIZED j 4~ t:j~P-.t

17,

~‘ SUB

TOTAL

TOTAL
TIME S
KM

~Qp’

S

Oo

t’O

00

$ l~ck~.H27”T~A~

~
Ttuc~: ~ SUBTOTAL

28. FUEL

~ TICKET TOTAL
NO CHARGE

‘\~S’
-~ -::--‘.

-.

~

“ k ‘~. -i q

~)
‘

~

¶,IO
D
E
P
0

T
S

34-

1
31.

ROAD
EXPENSES

2
3

NET ‘
CHARGES

~i1’~-,-.~I ~~

TOTAL AMOUNT DUE

35 CASH REFUNDREC’D BY

8. OUT BY SICNATUAE ‘ -

11 ~ A / LI ~
~/ ._)~\ (~ 1

38,J~BY$G4~’~
‘,:4~z~-.

‘ .‘ ‘‘~ - - T~,. s,/’/.V-’.%, -~“:~

WHILE ONTHE ROAD:
• OBTAIN RECEIPTS FOR ALL REIMBURSABLE EXPENSESAND PRESENTTHEM WITH THISCOPYATCHECK-IN.
• REPORT ACCIDENTS IMMEDIATELY TO LOCAL POLICE AND CALL NORCAN COLLECT.
• IF DELAYED IN RETURNING VEHICLE PLEASE CALL NORCAN COLLECT.

GAS NOT INCLUDED IN RATES
NORC~4N

FEATURES FORD CARS& TRUCKS

I ‘~~-‘~/1 r .;~ ‘—18-’ -, • -
- ‘,

.‘:‘~~ ::~

- ~ ~ ~

‘IC’~~”(’~‘Y~”18I~‘i”

~M%ZU~

13679
THIS INVOICE NUMBER MUST
APPEARt)N ALLCORRESPONDENCE
AND REMITTANCES.

C

(‘i)

~o

—f-i Ct)

21

PE~.~

IJ2RoNTo~’
ICODE

07/

25. COLLISION DAMAGE WAIVER,
SEE PAPA. 7

DAYS ~@ ,/,,.~i

WKS.
MTHS. fl@

I.

~—7’ L~T
SIGNATURE

CUSTOMER IS LIABLE FOR ALL PARKING AND TRAFFIC VIOLATIONS

WHITE- ORIGINAL • YELLOWSCUSTOMERCOPY • PINK- INVOICE COPY • GREEN- ACCIS. RECEIVABLE



5’
VEHICLE~CONDtT1ONREPORT~ECEtVEDU~J10 198S

RENTINGLOCATION . ~ ~ . • ~

NORCAN EMPLOYEE . - ~

UNIT NO. •L •(~.V..t,....,,...LIC. ~
R/ANO. ~ ___

RENTER . ~ ~ ____

V ~‘. *l~ ~ C::

MILEAGE / KILOMETERS TIME

OUT i(~v-~C\U~

IN

SPARE JACK WRENCHES CANOPY WINCH FIRE EXT. S. KIT

OUT ~, j /

IN ./

FRONTS
LEFT: ~

RIGHT-
0 REAR
u

TOP
‘ CARGO AREA:

INTERIOR: .. 1797
MISC.- -

NAME:

PERSON ACCEPTING: ADDRESS: - - - -

‘

SIGNATURE:”~,:,..,.~•.•••.••.,•,•,

FRONT’

~ ~
REAR:

N iixxx xix :xxllx xxxxxxxxx:: xx !~x~ ~~x~ xxxxxxxxxxxxxxxxx
INTERIOR’
MISC.:

- NAME~
PERSON RELEASING: ADDRES&

SIGNATURE’ PH:,....,.......,.,.,...

-- NORCAN.
NOA~AN LEASING LTD.

917,4 ALASKAH/Gd-IW~%V. WHITEHQRSE,YUKON ViA 3E5
1-403-668-2137

FILE
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A~,’A

MAKE /~22A~) MODEL Af’~Z’~~J)YEAR _______

MILEAGE SERIAL NO. ~�~2C) /4i

LICENSE 6~~/’ MOTOR NO.

~ a—

lJ~e-J.. $~~‘.‘.iIi~’/J. -

Wh’tehcrse, Yukon RECE•OU ~ I 10 ‘t989
Y1A 3E5

CUSTOMER L-v’/l ~ ~4~2/”IV 5/CS
ADDRESS Q ~_)jZ~4_i~k.’~i..I
ADJUSTER

INSURANCE CO.

ATTN. OF

ADDRESS

( ~ - ~- ~ ~ - S
/0 I

I
I1

I~

1

~

I[
II I

“~

1

I~ -— 1111

II -——---—-~

I’

ThIS estImate expires 30 days from the above date unless otherwise specltlea.

This is purely an estimate and not a definIte contract PIICB. OwIng to the ImpossibIlIty of determinIngdamage of Concealed parts. we reserve the rIght to SubmIt a further estImate for approval or otherwise. PrICeSonparts subject to Change WIthout rIotIce.

SHEET NO. OF

r

[

o OWNER
~ DEALER

I I~’ &‘aI

I ‘1

~-- ;_

~—

TOTAL ~40 ~d
ESTIMATED COST OF REPAIRS

- PARTS
LABOUR

ai
SUBLET&NETITEMS L.~Oop;

TELEPHONE.

TELEPHONE

TELEPHONE

TELEPHONE

TELEPHONE

ESTIMATED BY TAX

SHEETS . fToTA~?fV1QIoo

5M209
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‘NORCAN LEASIN~LTDa
MILE 917.4 ALASKA HIGHWAY

I WHITEI-$ORSE, YUKON ViA 3E5

I i’.l’lI.l’~ ~fII~} I~’nj.”~ F~OP THE Mo~r1 • I’jT

— I.

;-~LNi’i~tL i~0F’~E’EI’-iE.r~’i’

- .Ll.~c’cir4 VE’H .. 4

I , .~ •:~,‘:5’4 :~I’ I- i,.II ~:. f.4’Il -

I”~.J1’JFHL. h,-~it.

‘~.iJ’it’

‘-it: CH~R&EE:

v-I

- (“I

5

C. f I

LII. . .

ONE MONTH

11 Otl (>1:1

TOTAL ~ 111)0

CURRF:i~j~lRESOURCES

1)5’ NDUS’r’RIAL R1JI~D

1 ‘ ‘

~1ri; E~TE;
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IJORCA~NLEASING~TDI
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~CEIVEDAUG 11989

~JRF”~iCiF-IRESOIJRCES I I I CUI 1:13

IL_

I 31-’E39

I.. ~

I THIB INVOICE NUME1ER

I HEN ‘i~L ~-‘ERI IJU : - ‘

1 ‘ ,iu
F’Li’JN~-iL •.~<ELrI1i-.i~4

I Ii~J~—~i.,,i,I’j i~
1

L,

I LJ.CE~J’~•“L..~’C1.11....,

I f~Ii’.j

I ~i1.~Iiii_,;,

I iii-ii. ~

I L..L~1~J i.,

I __________
I ___________ ___________
I ___________ __________

‘IT =

I
CURRAGHRESOURCES

I 117 INDUSTRI1~L’,4~t)AD
/~‘ /,/ ~ -. ,~

WHITEHORSE-’ “ - VTI

lIt TiC. lll..!1 . 1 i-i

TORONTO 0
SEND TO: FARO

CODE AMOUNT
.~Ho~,o-.y,’o ,f~UO

Aj~D

D)~f

1/7/I’- ~

TOTAL ~
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THI~3 INVOICE ~LI~fE1E~ z

I r~LNTALPERIOD FF’<u~1
10 ii

I
RENTAL ~i/EI~”lEN1 4 1~.~:

I - ~f:r~p~ VLI’UC’LE, ;~/, I ~

L1cE;~sE: PLAIT: NO. I.: ,, I

f.::Of..ITR(;Cj]’/fCJ f’IC.l •• ~.:l1 ‘1

I ~1~ii~-’~L\’ ~-.(‘4tLi 1.1.
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LISTERS RENTALS LTD.
3209 3rd AVENUE

WHITEHORSE.YUKON
VIA 5J$ TEL~(403) ~68-27~

DATE 4~A” /
NAME ~ Rec~urce/

19~9

ADDRESS ft7 ~fr~a I Rc~d ~ YT
POSTAL CODE

~.iiri(t&i•~

j

I

•]~4~lI~1[*h~fr~ ~‘ ~i n-~

L~-A~)~
ENt~

fi TV 77—~,/~“,—

1.1Ei4~

‘___

~8 t99

.~‘~ts].i‘I

~go. ij~

?c. ~o

~r ‘OR )~TQ~ FARO ~

-Z~
— 1. ‘~~

._aii. -

~ ~__

C CASH COD. CHARGE ON ACCT. MOSE. RET. PAID OUT

~
I HA EI,.~IVEDTHE ABOVE IN GOOD ORDER.

x -~“~~‘~O4OO I
rL~Ip’A,II’ REDIFORM5HO96E ~1
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