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KOLSVIK PROJECT

LOCATION

The Kolsvikgold showingis locatedat approximately65°40 E in

Bindal community,NordlandCounty,Norway.

The showinglies on the westernside of the Tosenfjord,some 4

kms directlysouth of KolsvikBay. The fjord is ice freeyear round

and extendsto considerabledepth (up to 700m).

From KolsvikBay there is a distanceof 3 kms acrossthe fjord to

Landewhich has road connectionsto Brønnøysund. To the localcommu-

nity centerof Terråkis a distanceof approx.30 kms by boat.

At the head of KolsvikBay, a hydro-electricpowerstation (Åbjøra

power-station)is located. In connectionwith the power-stationthere

is a small shippingquay and a good qualitygravelroad extendingapprox.

1 km south towardsthe gold showing.

Fig. 1. shows the generalgeographiclocationof the area. Fig. 2

shows the topographicconditionsand locationof the gold showingsin

relationto the fjord.

PREVIOUSWORK IN THE AREA

Gold has been known in the Kolsvikarea since the 1920's,and inve-

stigationswere carriedout in the 1930'sby a privateNorwegiancompa-

ny. This work which mainly consistedof adit drivingand samplingwas

terminatedby the start of the SecondWorld War and neverrecommenced.

The SwedishcompanyBolidenwere also involvedduringthis period

and were rumouredto be interestedin takingover the property,but they

couldnot acceptthe conditionsstipulatedby the NorwegianGovernment

at that time.

Since the war the claimsin the Kolsvikarea have been held by the

NorwegianState. Minor investigationswere carriedout by the Norwegian

GeologicalSurveyin 1962 and the propertywas optionedto A/S Sydvaranger

for å short period in the early 1970's.

PRESENTOWNERSHIP

The mining claimsto the Kolsvikpropertyare owned by the Norwegian

State. A/S Sulfidmalmbecame interestedin the area in 1978 and in 1979

an agreementwas signedwherebythe NorwegianStateoptionedto Sulfidmalm
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the Kolsvikclaimsfor a 5 year period.

A/S Sulfidmalm then commencedwith explorationactivitiesin the

area on theirown.

In 1981 SuperiorNorge ExplorationCompany (SNEC)becameinvolved

in the projectand an agreementbetweenSulfidmalmand SNEC was signed

givingSNEC the optionto earn up to 49% interestin the venture.

GEOLOGICALSETTING

The geology t)fnorth-centralNorway is dominatedby nappesof rela-

tivelyhigh grade psammitic,peliticand calcareousmetamorphicrocks

with subordinatemetavolcanicsand with intrusivemassesof Caledonian

age. The depositionalage of the metasedimentsof the nappe sequence

has for a long time been regardedas most probablyCambro-Silurian,but

recentage determinationsand stratigraphicinvestigationsare indicating

that parts of certainsuccessionsmay be of late Precambrianage.

The rocks in the Bindalregionbelong to the HelgelandNappewhich

is the highesttectono-stratigraphicunitinthis part of north-central

Norway (fig.3, fig. 4.).

The area is dominatedby basic intermediateand granitoidintrusives,

some of which are extremelylarge in areal extent.

The graniticbodiesshow marked age differencesand representa com-

plex batholiticdevelopment. The largestgraniticbody, the Bindal granite

has given a Rb-Srwhole rock age of 424+26 m.y.

The immediatecarapaceto the graniticrocks of the regionwould

appearto be of oceaniccrust (ophiolite)with an unconformableor Palae-

ozoic cover sequenceof psammiticpeliticand calcareousrocks.

The resultof reconnaissancestudieson the tectono-stratigraphyof

theseunits revealthat severalmajor thrustnappesmust be presentwithin

the confinesof the HelgelandNappe itself.

Apart from Kolsvik,gold is also presentat severalother localities

in the immediatearea - one of theseareas,Reppen,some 6 kms to the west

of Kolsvik is at presentunder investigation.

The area is also notablefor its scheelitemineralizationwhich again

is the objectof considerableexplorationinterest

Fig. 5 shows the geologyof the immediatearea to Kolsvik.
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WORK CARRIEDOUT ON THE PROPERTY

1979 Initiallocation,mappingand samplingof severalareasof gold/
arsenopyritemineralizationin the region.

1980 Regionalmappingand regionalgeochemicalsampling. Detailed
mapping,samplingand diamonddrillingat Kolsvik:- 4 holes
totalling390.35m.

1981 Detailedgeologicalmappingat structuralinterpretationin the
Kolsvikarea. Detailedsamplingof surfaceshowingsand adits.
diamonddrilling1.516.3m in 15 holes.
Metallurgicaltestingof the Kolsvikmineralization.
Detailedmappingand samplingof alluvialand galciofluvialdepo-
sits north of the Kolsvikshowing.

1982 Drilling1 468.4 m in 15 holes.
Extra metallurgicaltesting.

DESCRIPTIONOF THE PROPERTY

In describingthe propertyvariousterms from the 1930 investigations

have been used, and a short descriptionof the area is given here, and is

also shown on fig. 6.

.The southernmostoutcropsin the mountainsideon the east side of

the BogdalenRiver are calledthe F-zone. The Storsteinadit is driven

along the F-zone. Movingnorth and down towardsthe riverwe find the

Kaffisteinadit.

Along the westernside of the Bogdal River are a seriesof five

adits comprisingwhat is termedthe C-zone. The adits from south to

north are namedHartvig,Mannerheim,Boliden,South Skar and North Skar.

Immediatelyacross the river from South Skar is a smallshowing

termedthe D-zone.

Furthernorth from the C-zone is an old waterfilledshaft termed

Seksa.

From Seksathere is a distanceof some 300m north to the B-area.

GEOLOGYAND MINERALIZATION

The major lithologiesfound in the Kolsvikarea are:

Granite

Augen gneiss/ bandedgneiss (alteredmonzonite)

Marble

Mica schists.
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Granite

The notablefeatureof the granitein the Kolsvikarea is its general
lack of mafic constituents. In many cases its compositionis simplyquartz
and feldspar(orthoclase,oligoclase,microcline). More biotiterich
phases are only seen locally.

The graniteis usuallywithoutany planarstructure,but dark variants
may show a weak biotitefoliation.

The graniteoften shows alterationin the vicinityof tectoniczones,
where carbonate,sericite,muscoviteand chloriteare common. A characte-
risticpinkishalterationis also developedalong joints. These joints
are often linedwith secondarymineralssuch as desmin,lammonite,ankerite,
calciteand quartz. Especiallyquartz and carbonateveiningis common.

Disseminatedarsenopyriteis frequentlyseen in the vicinityof tec-
tonic structuresand is usuallyaccompaniedby alterationproducts. The
quartz-goldand arsenopyritebearingveins and segregationsare usually
limitedto the granite. Good Au mineralizationis often seen to be related
to highlyalteredred graniteespeciallyin the C-area.

The gneisses

The gneissesin the Kolsvikarea vary in compositionand texturefrom
augen-/bandedgneissesand dioriticgneissesto more schistosemica vari-
ants of these.

The augen-/bandedgneiss structurallyoverliesthe other rocks and
can be seen especiallyin the F- and Kaffisteinareas. It is a biotite
rich rock with augen or bands of plagioclaseand quartz. A planarstructure
is well developedand shows a constantN-S strikeand steepdip tawardsE.

The dioritegneiss is usuallymore massive,but occasionallyit shows
foliationin more mica rich parts. The contactsbetweendioritegneiss and
other gneissesand schistsare generallydiffuse,especiallyin shearedareas.
Definiteintrusivedioriteis seen at severallocations(especiallyin drill
holes) but texturallysimilarrocksare also seen in sequencesassumedto be
metasediments.

In pol-thinsectionseveralof the augenand dioriticgneissesare shown
to have a quartzmonzonitecomposition,and often the more massivevarieties,
althoughhavinga distinctaugen texturein hand specimen,exhibita granitic
texturein sectionwith scatteredcoarse flakesof biotiteand muscoviteoccur-
ing in a coarsemosaicof feldspar,- both sodic and potassicand quartz.



The gneissesare cut by a great numberof veins and at leastthreephases

of graniticveins are noted, the earliestveins being highlydeformed. Aspy

mineralizationis rare, but can be seen in some quartz and graniticveins.Py

is a commonmineralin both dioritic•and augen/bandedgneisses.

III. The marble

The marbles (dominantlycalcitemarble)are all highlydeformedrocks.

They vary in compositionand texturefrom bandedmarble,containingthinbands

of peliticcompositionwhich are often foldedto highlydeformedfragmentrich

marble,now showinga brecciatexture.

A rapid interchangebetweenmarbleand carbonaterich mica schistsis

seen in drill holes from the C-area.

Skarn (diopside-garnet)zones are frequentlydevelopedin the


marble,especiallyin contactrelationsto youngercrosscuttinggranite.

Mica schists

The mica schistsvary from fine to mediumgrained,mostlystrongly

shearedbiotiticrocks. They are mainly found in or adjacentto shearzones,

especiallywell developedin the C-area.

The mineralogicaland texturalvariationsof the schistsare thoughtto

representboth a primarychangein the sequenceand a stronglyvariablede-

formationof the rocks.

Mineralization

The gold and arsenopyritemineralizationoccursdominantlyin granite

near the contactzone with gneissesand metasediments. The mineralization

is typicallytectonicallycontrolledand relatedto such structuresas

Quartzvein fillingsin fractures,shearsand joints.

Quartzsegregationsin or associatedto the above structures.

Quartz/Aspmatrix fill in breccias.

MassiveAsp zones in fracturesand shears.

Joint smearingsof Asp.

Relationshipsof tectonicsand mineralizationand extentof mineraliza-

tion will be treatedlater in this report.



Two typicalquartz vein type mineralizationsshow the fol3owingin po-

lishedthin section

SamplePTS 5629 C zone vein type

Grain size (mm)

Quartz 95 %
max. avg.

Muscovite tr.

Arsenopyrite3-4 % 0.75 0.40

Nativegold 1 % 0.25 0.05

Masses of euhedralarsenopyritegrains,locallyintergrownwith coarse

blebs of nativegold occupyfracturezoneswithin a coarseinterlocking

quartzmosaic. Muscoviteis the sole alterationmineralassociatedwith the

mineralization.Individualquartzgrains exhibitundulose,strainedextinc-

tion and togetherwith arsenopyriteare commonlycriss-crossediwithmicro-

fractures. The lattermanifestthemselvesin the form of thin "tracks"of

microcrystallinequartzwithin the coarservein quartz and quartz filled

fracturestransectingarsenopyritegrains.

SamplePTS 5630 C zone vein type

Grain size
max. avg.

Quartz 55-60%

Alkali feldspar 4-5 %

Carbonate tr.

Chlorite.Biotite tr.

Arsenopyrite 35-40% massive

Galena tr.

Nativegold tr. 0.006 0.006

Rutile tr.

Texturailythis sample is similarto PTS 5629. From a mineralogical

point of view,however,subtleyet distinctdifferencesexist. In placeof

muscovitean alterationassemblageof carbonateand chlorite/biotiteis

foundassociatedwith the arsenopyritein fracturezones. Minor coarse

grainedK feldsparjoins the quartzgangue and occursboth as localized

grain aggregatessnd as isolatedsinglecrystals.

These two samplesrepresenttypicalvein type mineralizationwhich is

commonthroughthe property. Anothertype of mineralizationin the area

and common in the F zone is a "brecciatype". A typicalPTS showsthe fol-

lowing



SamplePTS 5631 F zone brecciatype

Grain size (mm)
max. avg.

Quartz 15-20%

K Feldspar
Plagioclase(Albite)65-70%

Chlorite (1

Apatite tr.

Sericite tr.

Arsenopyrite 5-10 %

Rutile <1

Zircon tr.

Nativegold tr.

Here massesof arsenopyritetogetherwith associatedchloritealte-

rationoccurwithin fracturezones. The granitichost rock which has been

stronglyshatteredconsistsof predominantlycoarseinterlockingK feldspar

and albitegrainswith lesserinterstitial(=primary)and fracture-filling

(=secondary)quartz.

Scheelitehas been noted in severalof the gold bearingveins and de-

tritalcassiteritehas been found in glaciofluvialdepositsnorth of the

area.

STRUCTURALOBSERVATIONS

I. Summary

The Kolsvikvalleyto which the gold propertyis locatedis a deeply

glaciatedvalley,the courseof which is influencedby the strongshatter-

ing assocaitedwith a major faultzone with a north south trendextending

along the valleyfloor. This faultzone is a dominantstructuralfeature,

can be tracedfor some tens of kilometersand is readilyseen on ERTS satel-

lite images.

The lithologicalassemblagec.fthe area has been variablyaffectedby

late Caledonianend subs..i.-quentdeformationas revealedin shearsand

joint systems.Itisthese faults,shearsand jointswhich providedthe

passagefor mineral-bearingscdutionsor the redIstributionand concen-

trationof metals.

3.00 1.50

0.006 0.006



Severalcategoriesof fracturecharacterizethe late tectonicfabric

of the Kolsvikdistrict.

Shear zones and faultsmarkedby zonesof crush and or shear.

Joints.

Later jointsand shear zones - possiblynon Caledonian.

Reboundjointsi.e. parallelto the groundsurface.

Categories1 and 2 are Caledonianin age and relate to graniteemplace-

ment and subsequentCaledoniantectonicv.

Gold mineralizationappearsto occur chieflyin shear fractures,faults

or joints togetherwith arsenopyriteor in association with a gangueof

quartz in which arsenopyritecan occur as fine disseminations,veinletsor

irregularsegregations. Nativegold is commonlyseen in the area and is most

common in associationwith quartz. The arsenopyriteand/orquartzarseno-

pyrite veins usuallyoccur as thin discontinuousveins or less regularellip-

tical bodieswithin the fractures. Vein quartz- sometimesAsp and Au bear-

ing also occurs in systemsof tensiongash veinsassociatedto some of the

minor faults.

The most conspicuousdevelopmentof sulphideoccurs in very brittle

rockswhich becomemore heavilybrokenor dicedup with successivefracture

systems. Massivearsenopyritefillsthe fractures,frequentlygivingthe rock

the appearanceof a faultbreccia.

Mineralizationhas been foundon surfaceover an intermittentstrik,‘

lengthof some 800 m from the F zone in the south throughthe C zone to

B in the north. Diamonddrillinghas been concentratedbetweenand around

the F and C zones. Integratingthe data from zones F, C and B bringsout se-

veral featureswhich are summarizedbelow:

Each zone displaysa rationalbut somewhatdifferentpattern,indicating

theyarenear coherentsub areasof a largetectonicframework.

Two systemsof fracturesseem to be significantin the distributionof

mineralizationin the area. In chronologicalsequencethese are

a) Conjugatesystemof gentle to moderatelyInclinedshearsand joints

with an average1600 strike. The hangingwall in each case moves

,lownwardsindicativeof a sub horizontalextensionof the rocks. Ten-

sion gash veins of quartzare associatedwith these fracturesin the

more brittlerocks. These flat shearsoften containdevelopmentof

massiveAsp or ellipticalvein quartzwith Asp and Au. This conjugate



system is well seen in the C zone adits and'the Kaffisteinadit.

b) Steep shears-faultsand jointswith an average SE-NW trend (strike

spread900-1700).They are well developedin the F zone, innerKaffi-

stein adit and in the C zone. The fracturesfrequentlyexhibita

suite of associatedtensiongash veins. The relativeage relation-

ships between the fracturesystemscan be seen in the C zone (Boliden

adit) and in the Kaffisteinadit where NNW-SSEand N-S fractures

postdatethe flat conjugatesystem.

These "b" type shearsare quite dominantand some can be tracedfor

severaltens of metersas in the F and C zones.

The conjugatesystemof flat shearsis compatiblewith sub-horizontal

extensionof the rocks i.e. distensionabove a risingplutonicmass of

granite.

Stereographicplots indicatethat despitetheir temporaldifference

the "a" and "b" systemsbelong to the same orogeniccycle.

The earliestphase of mineralizationwas emplacementof sulphideand

sulphide-metalbearingvein quartzalong the conjugatesystemof flat

to moderatelyinclinedfracturesof "normal"type i.e. hanging-wall

moves downwards.

Later faultinghas affectedredistributionof sulphides,in some cases

producinga conspicuousincreasein porosityand potentialmineralsinks.

In severalplacessuch as the F zone dramaticbreakageoccursand when

impregnatedwith massivesulphidethe rock mass has the appearanceof

a breccia.

The major faultzone in the valley floor is a laterevent. It has

effecteddisturbanceof the mineralizationand its associatedfractures

but the fault itselfseems to carry no gold and is characterizedby a

low temp mineralassemblage.

Continuityof the varioustectonicunits can be establishedin places

from surfaceobservationsand sporadiccontinuitycan be intrepreted

from drillholes. Within the tectonicunits the generalpatternappears

to be one of somewhaterraticdistributionof mineralizationas demon-

stratedby assay results and as is to be expectedin this type of de-

posit.



- 10 -

MINERALIZATIONAND TECTONICS

The earliestmineralizationseen is relatedto low angleconjugatejoints

supposedlyrelatedto graniteintrusion. The most dominatingmineralized

structuresin the area howeverare severaleasterlydippingand NW-SE (90°-

170°)strikingfaultsand shearswith relatedminor fractures,shears and

tensioncracks. Brecciatedzones are often developedas in the F zone.

Mappingand drillingin 19801.82has indicateda "structurallycontrolled

zone" extendingfrom the F2 area in the south to the B area in the north,a

distanceof some 900m. The northernmost300m betweenSeksa and the B zone

is completelycoveredby scree and offersno exposureand has not been drill

tested.

The elevationdifferencebetweenF2 and B is 180m.

This mineralizedzone is cut by the late major N/S faultsystem in the

valleyfloor - the Bogdalenfault. Splayson this faultparallelearlier

NW-SE trendingfracturesand have causedminor re-orientation(dragging)and/

or displacement. No evidenceof major displacementhas been established.

For purposesof descriptionthe propertycan be dividedinto two areas:

- the•rea from F to C zones and the C zone to B zone area.

a) The F-C area (fig. 7)

Mineralizationin this area can be studiedon surfacein the Storstein

adit, the Kaffisteinadit and in the Ottar,Oppgangenand Nebba areas.The

followingdrillholes are also locatedin this area: DDH 3, 4, 8, 9, 10,

11, 12, 13,20 and 36.

The F-zoneon which the Storsteinadit is locatedconsistsof two

major steep faultswith an undulatingtrend. At the mouth of the


adit the distancebetweenthe two faultsis some 5m narrowingto

the southwhere they convergesome 28m within the adit againopeningup

furthersouth. The graniticrocks betweenthese fracturesare well mine-

ralizedwith arsenopyritechlorite-quartzalong steep fracturestrending

120° and 1800 - this gives a markedbrecciaappearanceto the rock. Mas-

sive arsenopyriteoccurs intermittentlynear the footwallof the eastern-

most fault. In the footwallto the westernmostfaultrelatedminor frac-

turesand jointscarryingarsenopyriteand quartz are presentover a di-

stanceof some 20m. Surfacesamplinghas returned10.63Au g/t from

bulk channelsamplingover the easternmost4.5m of the zone at the mouth

of the adit. '
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The F2 showinglocatedsome 30m to the SE and 40m higherelevation

returned6.22 Au g/t over 1.5m.

The Ottar showinglocatedsome 30m below the F zone is interpreted

as the western faultobservedin the F zone. Two grab samplesfrom Ottar

sampledin 1980 indicate4.5 g/t Au and 14.9 g/t Au over 0.5m.

In the Kaffisteinadit two well mineralized(Asp,Quartz)zones

are seen with relatedjoint and fracturemineralization.Low conjugate

fracturesets of the earliestgenerationare also seen in this area to

predate the later fractures. The zone of mineralizationis of the or—

der of 15m, but chip samplinghas revealedlow numbers,2g/t Au over2m.

The Oppgangenand Nebba areas are extremelypoorlyexposedbut early

conjugatefractureshave been recognizedbeing cut by laterNW/SE fractures.

Surfacesamplinghas given 5.1 g/t over 1 m (Oppgangen)and 3.04g/t


over 7m (Nebba).

Small surfaceshowingshave also been locatedat the D zone 22.4 g/t

over 1 m and below the collarof DDH 12/13 4.7 g/t over 0.3m.

A totalof 11 drillholeshave been drilledin this area. The topo—

gråphy is extremelydifficultwith the traceof the zone trendingacross

a steepruggedvalleyside with mostofthe area being coveredby large

massesof scree and boulders. This necessitatedmost of the holes being

drilledfrom the "wrong"side i.e. footwallside of the zone.

Two holes,DDH 3 and 4 were put down on the F—zone in 1980. DDH 3 proved

the depth down to at least90m with the best valuesof 9.31 g/t Au over

3.25m. DDH 4 intersected22.3 g/t over 0.75m which is interpretedas

footwallmineralization.

The geologyand assaysof the holes are shownon enclosedsections.

All of the holes intersectedstructurallycontrolledarsenopyrite/quartz

mineralizationand visiblegold was noted from DDH 8, 12 and 13.

DDH 9, 10, 11 were put down to test the northwardcontinuationof the F—

zone. DDH 9 returnedonly tracesof gold (3.43g/t over 0.25m). DDH

10 gave 4.88 g/t AU over 5.0 m. DDH 11 returned3.38 g/t Au over 5m

(5.69g/t over 2.5 m).

DDH 8 drilledto confirmthe supposednortherlyextensionof the

Kaffisteinadit mineralizationgave 3.96 g/t Au over 4.75m (5.63g/t

Au/ 0.75m — 7.82 g/t / 1.75111.)
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DDH 12 and 13 were drilledto test the northerlycontinuationof
the DDH 8 mineralization.DDH 12 hit 10.40g/t Au over 1.5m (5.22g/t
over 3.5m) whereas in DDH 13 two zoneswere intersected- 8.06 g/t Au/

3 m and 5.8 g/t Au.

DDH 20 intersectedonly two minor gold valuesover 0.5m.

DDH 36 put down to intersectthe F-zone at depth intersectedminor
mineralizationbetween117 and 125m.

TABLE 1

Summaryof DDH's drilledin the F -C area.

DDH LOCATION DIP LENGTH
FROM

SIGNIFICANTASSAYS
TOLENGTHAu g/t

3 3523-158E 900 94.20m 60.0 61.0 1.0 3.3





62.0 62.5 0.5 2.05





65.25 66.50 1.25 4.88





79.50 80.0 0.5 15.0





87.50 90.75 3.25 9.31

.4 352S-158E 50° 93.05 17.0 18.0 1.0 4.05





28.75 29.5 0.75 22.3

8 285S-83E 400 88.30 55.5 56.2 0.75 5.63





58.50 60.2 1.75 7.82





61.75 62.2 0.50 1.03

9 373S-113E 350 94.6 63.75 64.0 0.25 2.4





68.0 68.2 0.25 1.1





80.0 80.2 0.25 3.43





80.5 80.7 0.25 1.03

10 3625-101E 36° 144.0 54.0 59.0 5.0 4.88

11 3625-101E 55° 159.3 114.0 119.0 5.0 3.38





116.5 119.0 2.5 5.69)

12 2018- 50E 38° 124.5 38.0 41.5 3.5 5.22





(40.0 41.5 1.5 10.4)

13 2015- 50E 20° 63.7 30.0 33.0 3.0 8.06





40.5 41.5 1.0 5.8

14 420S- 168E 42° 120.8 NOT ASSAYED




20 130S- 30E 45° 89.8 17.5 18.0 0.5 1.53

36 300S- 42 E 36° 271.5 123.0 124.0 1.0 0.83
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From the availablesurfaceinformationand drill hole data an overall

continuous"mineralizedzone" extending(rom F-to the C-area is indicated.

DDH 3 has indicateda minimumdepth of 90m.

b) The C-area (fig.8.)

The C-area is dominatedby strongshearing/faultingwith a NNW-SSE

directionand a steep easterlydip. A markedfaultzone followsthe con-

tact betweenthe graniteand the countryrocks.

This faultzone can be tracedfor some 125-150m along strike. Co-

incidentand partlyenclosedin the faultzone are quartz-arsenopyrite

veins and irregularbodies- in placesup to 1.5m wide. These can be

traced sporadicallyalong the lengthof the faultzone and often are

seen to carry free gold.

Severaladits are driveninto the footwallof the faultzone in the

C-areaand both detailedmappingand samplingof the adits indicateseve-

ral zones of mineralizationin the footwallgranite.

In the Bolidenadit three separatezones occur,chip samplesgiving

7.3 g/t Au / 3m - this correlateswith the main C-vein fault. Further

4.1 g/t Au / 6 m from 7.0-13.0 m and finally3.4 g/t Au / 4m (rom 30.0-

34.0m.

Values (rom the other adits on the zone were howeverpoor.

Two differentjoint sets carryingquartzt Au and Asp have been mapped

in the adits:- a) steepeasterlydippingand b) low angle conjugate. The

low angled fracturesbeing the earliest.

Thirteendrill holeshave been drilledin the C-zone area. DDH 15, 16,

17, 18, 19, 21, 22, 23, 24, 25, 27, 28 and 33.

DDH 15 which was put down to investigatethe C-zone at depth inter-

secteda well mineralizedzone some 20-25m below the levelof the Boliden

adit giving26.1 g/t Au over 11.25m. In core the mineralizationis seen to

relateto jointsand shearswith two sets beingdevelopedat right anglesto

each other.

DDH 16 and 17 put down on the same profilebut lower than DDH 15 inter-

sectedmineralizationover long core lengths(22.0-52.0m in DDH 16; 22.0 -

68.0m in DDH 17). Thesemetersgave positiveindicationsof gold but gave

higherassaysonly in isolatedareas.

	

DDH 16 34.0 -36.5m 2.25 g/t

	

DDH 17 45.0 -48.0m 2.8 g/t

	

62.0 -64.0m 5.76 g/t
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The rest of the holes in this area all intersected significant core

lengths of mineralized structures, with varying core assays. A summary

of the drill holes and significant assay numbers are shown in table 2.

DDH LOCATION DIP LENGTH
FROM

SIGNIFICANT ASSAYS

TOLENGTH Au g/t

15 62 S 7.5 E 440 93.45 27.25 38.50 11.25 26.1

16 62 S 7.5E 65° 89.95 34.0 36.5 2.5 2.25




41.5 42.0 0.5 2.06

17 62 $ 7.5E 800 80.60 32.0 32.5 0.5 2.06




45.0 48.0 3.0 2.80





62.0 64.0 2.0 5.76

18 625 7.5E 450 97.0 26.5 29.0 2.5 4.26





34.0 35.0 1.0 2.24

19 62 S 7.5E 66° 56.3 9.0 9.5 0.5 2.87

20 01.55 27W 90° 156.85 8.0 9.0 1.0 3.48





31.0 35.0 4.0 2.35

22 92 S2E 45° 38.0 0.0 2.0 2.0 1.39





22.0 24.0 2.0 1.5





26.0 27.0 1.0 1.74

23 01.5S 27W 60° 133.0 49.0 51.0 2.0 2.64





94.G 105.0 11.0 1.28

24 015$ 27W 65° 140.7 45.0 46.0 1.0 1.41





91.0 92.0 1.0 2.03





104.0 107.0 3.0 3.09

25 61.5 S 43W 60° 116.0 29.0 30.0 1.0 38.93





37.0 38.0 1.0 3.49





70.0 86.0 16.0 4.86





(70.0 80.0 10.0 7.32)





(71.0 74.0 3.0 21.65)





98.0 100.0 2.0 2.33

27 92 S2E 90 39.4 0.0 10.0 10.0 1.63





15.0 20.0 5.0 1.7





25.0 27.0 2.0 4.89





31.0 33.0 2.0 1.11

28 92 S13W Core lost in helicopter transport




33 18 S5E 45 46.1
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To the north of holes 25 and 18 drilling(DDH 1, 2, 5, 6, 26, 29, 39)

has not encounteredsignificantmineralizationalthoughon surfacechip

samplesbehindthe Seksa shafthave givenhigh gold numbers.

The situationin this area is still somewhatunclearand most of the

drillholesmay have drilledover the continuationof the mineralization.

From Seksa to the B-area some 350m to the north,no outcropsoccur

and the area is coveredby largeamountsof boulderand scree. No holes

have been drilledin this area.

On surfacein the B-area a quartz arsenopyritevein has given up to

5 g/t Au over 2m. Four holeswere drilledin sectionhere but gave only

a littlemineralization.

All drill logs,sectionsand assaysare appendixedto this report.

2.C.sc

MINERALOGICALAND METALLURGICALEXAMINATIONS

I. Mineraloical investiations

Fourteendrill core samplesof variouslithologiesfrom the Kolsvik

area and four surfacesamplesof mineralizationhave undergonepetrographic

examinationand qualitativespectrographicanalysis. The resultsare shown

in appendixno. 6.

Six hand samplesfrom the "C" and "F" areas have also been examinedby

R. Buchan for the relationshipbetweengold and arsenopyrite. Two polished

3ectionsfrom each hand samplewere preparedand examinedusing a high mag-

nificationobjectiveof the polarizingmicroscope.

Gold was observedin threeof the samplesin four habits:as grains

completelyenclosedin Aspy, as blebs and elongategrainswithin fractures

or shattercracksin Aspy and as isolatedgrains in gangue.

Distributionaf 68 grainsobservedin the three samplesindicatethat

over 70% (by estimatedvolume)occur enclosedin massivearsenopyrite,about

10% within fracturesin arsenopyriteand 20% within gangue. Grain sizes

range from sub-micron,barelyvisiblespecksup to about 15x25 am with an

averagegrain size about 6-711m.diameter.

The actualgrain size distributionof the 68 grains is as follows

Grain size (diameterinm) Nc of grains

<1 7
1-3 27
3-5 18
5-10 9
>10 7

This distributionis in contrastto certainareas of the C zone where

very coarsegrainsoccur and averagegrain size is estimatedat about 50pm

diameter.
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TABLE 3


NATIVEGOLD DISTRIBUTIONIN SAMPLESFROM BINDAL

ASSOCIATIONOF GOLD GRAINSNo of grains (Est.% by volume)

No ofSample
grains

Enclosed

Aspy

Along grain

boundariesofAsp

Within

cracksinAspy In gangue

C 1 25 16 (49%) 4 (40%) 5 (11%)




-
C 2 18 13 (17%) 1 (17%) 1 (33%) 3 (63%)

C 3 0




_




_




_ _




F 1 0




-




-




- -




F 2 25 8 (61%) 6 (26%) 11 (13%) -




F 3 0







Allsamples68 37 (43%) 11 (28%) 17 (9%) 3 (20%)

II. Metallurical investiations

An investigationinto the recoveryof gold from samplesfrom

F- and C-zoneshas been carriedout by LakefieldResearchof CanadaLmt.

The reportsof these investigationsare enclosedas appendix7.

TONNAGEPOTENTIAL

The exploredpart of the area coversthe ground (rom F to Seksa,a di-

stanceof 550m. From the patternof showingsand diamonddrill core sections

the main tectonizedzone is indicatedto have minimumdepth extensionof

230m (F,=340m - DDH17= 110 m.a.s.l.

The criteriaused in outliningand limitingthe area of potentialgold

bearingrock are

Minorstructuressuch as shears,joints,brecciation,veins and quartz
segregation.

Mineralizationaccompanyingtheseminor structures,quartz,arsenopy,-py.

Frequencyof the minor structureas seen in drill core and on showings.

Gold assays.

The main tectoniczone thus outlinedhas been dividedinto blockswhose di-

mensionsrepresentthe observedmineralizationpotentialcriteriain the

area. The blockshave then been reducedfor topographiceffectsand a ton-

nage potentialcalculatedfor each block down to the minimumdepth extension.

The totaltonnageof potentialgold bearingarea thus calculatedto be asso-

ciatedwith the main tectoniczone is in the rangeof 2 mill. tons. The area

of potentialmineralizationare shownon summarysectionsin appendix4.
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SIGNIFICANCEOF RESULTS

From the informationavailableit seems to be well establishedthat

a structurallycontrolledmineralizedzone is trendingfrom the F-area to

the Seksa area - a distanceof 550m. Both on surfaceand in drillholes

the mineralizedzone is seen to have a fairlysteepdip to the east and

varies in width from narrow0.5-5mzonesof cm wide veins,comPactbrecciazones

up to 5 m in width and areas composedof severalfracturesand veins over

substantialwidths (as in the C-area). The tectoniczone from F -C gives

the generalimpressionof pinchingand swelling,differentminor structures

relatedto the zone havingdifferentattitudesand occurrencesalong the

zone.

The criteriawhich have been used in outliningthe structurallycon-

trolledmineralizedzone (thepotentialore zone) are mainlygeological,

based on informationfrom diamonddrilling,surfaceand adit mapping.

The patternand trendand frequencyof minor structuresand accompa-

nying quartz and arsenopyritewithin the tectoniczone are the most signi-

ficantinformationfactors.

In outliningthe mineralizedzone the gold valuesare only used as

an indicatoralthoughpositivegold values in most cases supportand are

co-incidentwith the geologicalinterpretation.

Based on thesewiteria a tonnagepotentialof some 2 mill. tons is

indicated.

Examinationof the differentminor structuresshow that the gold is

irregularlydistributedwith nuggetsand concentrationsof smallergrains

being common. Samplingof this type of mineralizationusing diamonddril-

ling and/orchip sampleswill give an irregularpatternwith overrepresen-

tationof low numbers. In spite of this,averagingall the drill core smap-

les in the main teotoniczone returnsfor the F-zone an averagevalue of

2.09 g/t Au from 131 samplesfrom 8 drillholes. For the C zone the average

value of 634 sampleswas 1.46 g/t from 10 holes and 4 adits.

Samplingcarriedout by A/S KolsvikMalmfelterin 1935-36 returned

fairlygood gradesboth from the C and F areas. The samplesize normally

broughtout was in the range of 80 -100 kg containing6-12 g/t Au. The

irregularand unpredictablegold valuesreturnedfrom sampleswas also

noted by the earlyworkers.

This patternis also supportedby samplingcarriedout by Sulfidmalm

where two 100 kg samplesreturned7.77 g/t Au from the F zone and 39.1 g/t

Au from the C zone.
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The structural/geologicalinterpretationand tonnagepotentialesti-

mation is based on surfaceobservationsand informationfrom drillcore.
The significanceof gold values returnedfrom drill core is difficultto
evaluatewithouttakinginto considerationthe following.

The gold bearingminor structuresvary both in orientation,attitude
and width.

Theseminor structuresalso vary in intensityand distribution.

The internalgold distributionwithin the minor structuresis irre-
gularwith the occurrenceof nuggetsor grain concentrations.

Given the very strongnuggeteffectand irregulardistributionboth
of gold and gold bearingstructuresany grade evaluationbased on core
samplesand chip sampleswill be highlyuncertain.

The effectof nuggetson samplingand samplesize are well demonstra-
ted in the followingmodels:

A) Using an idealmodelwith one m3 of rock (2.5t) containingan even

distributionof equalsized gold grains totalling12.5g. This gives
an averageof 5 g/t Au.

The core sampleused in assayinghas a weight of 2.5kg, n otherwords
1 m3 consistsof 1000 core samples.

We can consider3 caseswhere the 12.5 g is dividedamong 1) 10 grains
2) 100 grainsand 3) 1000 grains. In thesecases the probabilityof

getting1 grain in core sampleand the resultingppm value in the sample
is as follows:

1 2 3

GrainsAu 10 I 100 1000

Probability
of one grain 1/100 1/10 1
in core
sample

ppm Au in
500 50 5

sample
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B ) A modelwhich tries to take into considerationthe situation

at Kolsvikwith the nuggeteffect and the irregulardistribution

and concentrationof smallergrainswill be as follows.

In this case 1 m3 contains10.5 g/Au giving4.2 g/t. Again one

core sample is 2.5kg giving1000 samples/m3.

Numberof
samples

g Au in
each sample

Probability

of positive


assay in core

ppm Au in
sample

5


0.5

1/200


200

10


0.25

1/100

100

10

0.1

1/100

40

25


0.05

1/40


20

50

0.025

1/20


10

100

0.01

1/10

4

100


0.005

1/10

2

200


0.001

1/5


0.4

500

0.0005

1/2

0.02

Also to be taken into considerationare mistakesintroducedby core

splittingand samplereducingprior to assaying.

ModelB shows that the possibilityfor gettinga low value in core samp-

ling is statisticallymuch higherthan for gettingan high or even average

number.

Despitethis the averagevalue of all core samplesin the "potentialzone"

return approx.2 g/t Au.

Based on the modelspresentedabove one can argue that a true average

grade shouldbe at least2 or 3 timeshigher than this. Attentionshould

also be given to the two largersamplesthat have been taken from F and C,

both of which returnedhigh values.
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CONCLUSIONSAND RECOMMENDATIONS

From the informationavailablea tectonicmineralizedgold

bearingzone extendsfrom the F-area to Seksa - a distanceof some

500m. Drillinghas indicateda depth extensionon the zone of 200m.

The geometryof the mineralizedsone variesand the distri-

butionof mineralizationvaries. A tonnagepotentialof 2 million

tons is indicated.

An accuratedeterminationof the grade of the depositis

not possiblebased on the availableinformation,but argumentscan

be presentedthat indicatethe possibilitiesof an economicgrade

being present.

It is recommendedthat the resultsto date warrantmore work

and that a programof bulk samplingin the 5-10.000 ton range be

carriedout in order to evaluatean averagegrade that can be related

to a given tonnage.
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KOLSiK. B1NDALEN. DIAM•AD DR1LL 1.

HOLE CO-ORDINATESBEARIN DIP LENGTH
.FROM TO LENGTH

ASSAYS

Au

- ppm Au
FROMTOLENGTHAu


 0 -0 274° 80° 117.80m 13.5 16.0 4.5 <0.5






28.0 29.0 1 .0 €0.5






45.0 45.75 0.75 <0.4






45.75 46.0 0.25 6.7






46.0 47.0 1.0 <0.5






50.0 52.0 2.0 <0.5






56.7 60.0 3.3 <0.5






60.0 60.25 0.25 0.8






60.25 61.25 1.0 (0.4






61.25 61.50 0.25 18






61.50 64.75 3.25 <0.4






66.25 69.20 3.05 <0.5






94.0 95.0 1.0 <0.5






112.0 112.5 0.5 <0.5




0 -0 227° 55° 85.30 5.25 6.0 0.75 <0.4







13.0 18.0 5.0 <0.5







36.0 37.0 1.0 <0.5 I






37.0 37.3 0.3 1.9







44.0 48.0 4.0 <0.5




352 S158 E




90 0 94.20 8.0 12.0 4.0 <0.7







18.0 19.0 1.0 <0.6







20.0 22.5 2.5 <0.6







22.5 22.75 0.25 2.7







22.75 23.0 0.25 2.2







23.0 30.0 7.0 <0.8







34.0 38.25 4.25 <0.4







38.25 38.50 0.25 1.6







38.50 38.75 0.25 1.?/







38.75 41.0 2.25 <0.6




' Referencepoint OIO=Skaret

All LeflobtAin metors
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HOLE
2

CO-ORDINATES BEARINDIP LENGTH

KOLSVIK, 51hDALEN.

.FROMTO

DIAMOND DRILL

ASSAYSppm Au

LENGTHAuFROMTO LENGTH Au

3 325 S158 E 900 94.20 m 53.0 57.0 4.0 <0.4






58.0 59.0 1.0 <0.4






60.0 60.25 0.25 5.7






60.25 60.50 0.25 4.7 60.0 61.0 1.0 3.3




60.50 60.75 0.25 1.8






60.75 61.0 0.25 1.0






61.0 61.5 0.50 <0.6






61.5 61.75 0.25 1.4






61.75 62.0 0.25 <0.4






62.0 62.25 0.25 1.3






62.25 62.50 0.25 2.8

62.0 62.5 0.5 2.05




62.50 65.25 2.75 i0.9






65.25 65.50 0.25 10.6






65.50 65.75 0.25 3.9






65.75 66.0 0.25 2.8 65.25 66.50 1.25 4.88




66.0 66.25 0.25 5.5






66.25 66.5 0.25 1.6







66.5 67.25 0.75 (0.6







67.25 67.5 0.25 5.3







67.5 67.75 0.25 0.6







67.75 68.0 0.25 <0.4







68.0 68.25 0.25 1.7







68.25 68.5 0.25 1-G,







68.5 68.75 0.25 3.4







68.75 70.0 1.25 70.8







70.0 70.25 0.25 1.0







70.25 76.25 6.0 (0.4







76.25 76.50 0.25 1.0







76.50 77.25 0.75 (0.6







77.25 77.50 0.25 1.7







77.50 79.50 2.0 <0.8







79.50 79.75 0.25 15







79.75 80.0 0.25 15
79.50 80.0 150.5






80.0 87.50 7.50 <0.4





• Reference point 010 = Skaret








2 MIlennhts in metørs

2.



OIS NIN 10ffi ffile

HOLE CO-ORDINATES BEARIN
2

DIP LENGTH

	

I<C,LSVIK,EINDALEN.

.FROMTO

DIAMC/ND DRILL RECC)RD.

ASSAYSppm Au

LENGTHAuFROMTOLENGTH Au




3 352 S158 E




87.50 87.75 0.25 3.3








87.75 88.0 0.25 2.0








88.0 88.25 0.25 37








68.25 88.50 0.25 1.9








88.50 88.75 0.25 3.5








88.75 89.00 0.25 6.7 87.5 90.75 3.25 9.31






89.0 89.25 0.25 9.6








89.50 90.0 0.50 <0.5








90.0 90.25 0.25 9.0








90.25 90.5 0.25 13.9








90.5 90.75 0.25 14.8








90.75 93.0 2.25 <0.6





4 352 S158 E 226° 50° 93.05m 13.75 14.75 1.0 <0.6








14.75 15.0 0.25 1.0








15.0 17.0 2.0 <0.6








17.0 17.25 0.25 1.0









17.25

17.5

17.50


17.75

0.25


0.25
7.0

7.4

17.0 18.0 1.0 4.05
_kF2 •







17.75 18.0 0.25 0.8









18.0 18.25 0.25 <0.3









18.25 18.50 0.25 1.9









18.50 19.75 1.25 <0.5









21.25 28.75 7.5 <0.5









28.75 29.0 0.25 2.9,









29.0 29.25 0.25 63, 28.75 29.5 0.75 22.3







29.25 29.5 0.25 1.2









29.5 33.0 3.50 (0.5






'cr"Z


 48 N1 E082° 45° 122.0 m


 48 N1 E082° 65° 92.0 m


 ABANDO ED IN VERBUR EN AT 22

' Reference point 010 = Skaret




All Tonnht.5 in MøttA"c

.

3.



rommmmii.omme"Iimmommoimerkilmiimamommi* immo'
Irso

huLSVIK, BINDALEN. DIAMyND DRILL

ommeommo mee momm
4.

ASSAYS ppm Au
HOLE CO-ORDINATES BEARIN DIP LENGTH

.FROM TO LENGTH Au FROM TO LENGTH Au

285 S 83 E 060040°88.30m

40.050.0 10.0N11
51.051.25 0.25<0.01
54.055.51.5<0.4
55.555.75 0.252.5
55.75 56.00.251.455.556.250.755.63
56.056.25 0.2513

	

56.25 58.50 2.25<0.6-

	

58.50 58.75 0.253.6

	

58.75 59.0 0.2528
59.059.25 0.254.7

	

59.25 59.50 0.258.858.50 60.25 1.75 7.82

	

59.50 59.75 0.256.1
59.75 60.00.251.4
60.060.25 0.252.2

	

60.25 61.75 0.50<0.4

	

61.75 62.25 0.501.03

	

62.25 79.0 17.75<0.3

373 S 113 E 052° 34.9° 94.6 m 40.25 43.0 2.75 <0.6

45.0 45.75 0.75 <0.1
48.0 63.75 5.75

	

63.75 64.0 0.25 2.4)
64.0 68.0 4.0
68.0 68.25 0.25
68.25 80.0 1.75
80.0 80.25 0.25
80.25 80.50 0.25
80.5 80.75 0.25
80.75 84.0 3.25

	

43.0 3.0

	

50.0 7.0
54.0 4.0

	

55.0 1.0

	

56.0 1.0

	

57.0 1.0

	

58.0 1.0

	

59.0 1.0
70.0 11.0

• Reference point 010 = Skaret

All lengshtsin meters

362 S 101 E062°36°144.m
40.0
43.0
50.0
54.0
55,0
56.0

57.0
58.0

59.0

<0.2
1.1

<9142

1.03
<0.2

0.1
0.03
<0.1
9.29
9.29
2.75
2.06
1.03

<0.3

54.0 59.0 5.0

rf1/4

4.88



HOLE

OMMOOMMOOMMO0010

CO-ORDINATES BEARINDIP

OMOOMOMP

LENGTH

OOMO", IMALM"Aa DRIMPRECORD

ASSAYS ppm Au

.FROMTOLENGTHAuFROMTOLENGTH Au





 362 S101 El 062° 36° 144.0 m 70.0 72.0 2.0 0.06









72.0 74.0 2.0 Nil









74.0 79.0 5.0 0.05









79.0 80.0 1.0 Nil









80.0 88.0 8.0 0.2







 362 $101 E 062° 55° 159.3m 83.0 94.0 11.0 Nil









94.0 103.0 9.0 0.7









103.0 103.5 0.5 1.03









103.5 114.0 10.5 0.7









114.0 114.5 0.5 1.8









114.5 115.0 0.5 1.72









115.0 115.5 0.5 1.72









115.5 116.0 0.5 0.17









116.0

116.5

116.5

117.0

0.5

0.5

0.34

4.47




114.0 119.0 5.0 3.38





117.0

117.5

117.5

118.0

0.5

0.5

16.86
3.10

116.5 119.0 2.5 5.69







118.0 119.0 1.0 2.0









119.0 120.0 1.0 <0.5









120.0 121.5 1.5 0.1










144.0 149.0 5.0 <0.3








 201 S50 E 072° 38° 124.50 30.0 38.0 8.0 Nil










38.0 39.0 1.0 2.56










39.0 40.0 1.0 0.13










40.0 40.5 0.5 28.8





38.0 41.5 /3.51 5.22






40.5 41.0 0.5 1.4 40.0 41.5 1.5 10.4








41.0 41.5 0.5 1.0










41.5 45.0 3.5 0.4










45.0 65.0 20.0 Nil










66.0 75.0 9.0 <0.3










84.0 103.0 19.0 0.4







Reference point 010 = Skaret

All lengthsin meters

5.



mie

NflLE

11M1001111

CO-ORDINATES BEARIN DIP LENGTH
.FROM

VISINj ., MONIAMILL SRD11.1

ASSAYSppm Au

TOLENGTHAuFROMTOLENGTH Au




13. 201 S50 E 072° 200 63.7 m 10.0 27.0 17.0 Nil








27.0 30.0 3.0 <0.4








30.0 30.5 0.5 19








30.5 31.0 0.5 <0.4








31.0 31.5 0.5 25 30.0 33.0 3.0 8.06






31.5 32.0 0.5 1.2








32.0 32.5 0.5 <0.3








32.5 33.0 0.5 3.2








33.0 40.5 7.5 <0.4








40.5 41.0 0.5 2.7








41.0 41.5 0.5 8.92

40.5 41.5 1.0 5.8






41.5 50.0 8.5 Nil





L4. 420 S168 E 075° 42° 120.8m






NOT ASSAYED




62 S75 E 215° 44° 93.45 18.5 20.0 1.5 Nil









20.0 22.0 2.0 (0.3









22.0 24.0 2.0 <0.5









24.0 24.25 0.25 4.6









24.25 24.50 0.25 0.5









24.50 25.50 1.0 <0.5









25.50 25.75 0.25 1.1









25.75 26.0 0.25 0.3









26.0 26.25 0.25 1.7









26.25 26.50 0.25 <0.3









26.50 26.75 0.25 0.6









26.75 27.0 0.25 <0.3









27.0 27.25 0.25 <0.3









27.25 27.50 0.25 7.8









27.50 27.75 0.25 55









27.75 28.0 0.25 5.9









28.0 28.25 0.25 2.1









28.25 28.50 0.25_ 35






Reference point 010=Skaret

Alllengths in meters



6



lmmmommoimmemommimemimee momeimee ommemos ilmeeonemmomsommeommeommeelem mee eme ommo
KOLSVIK,BINDALEN,DIAMOND DRILL RECORD 7.

HOLE CO-U.n7NA7E5 :7EARINDIF LrNGTH
TD




As5:-15

Pu

ppn Au

FROM TO LEW:Tr. Au




15. 62 S 75 E
28.50

28.75

28.75
29.0

0.25

0.25

40

28






29.0 29.25 0.25 5.6






-29.25 29.50 0.25 17






29.50 29.75 0.25 11






29.75 30.0 0.25 8.2






30.0 30.25 0.25 0.7






30.25 30.5 0.25 6.4






30.50

30.75

30.75
31.0

0.25

0.25

1.6

2.5 27.25 38.50 11.25 26.1 (0




31.0 31.25 0.25 0.5






31.2 31.50 0.25 0.3






31.3 31.75 0.25 (0.4






31.7 32.0 0.25 2.5






32.0 32.25 0.25 5.7






32.2 32.50 0.25 <0.3






32.5 32.75 0.25 <0.2






32.7 33.0 0.25 21






33.0 33.2 0.25 <0.3







33.2 33.5 0.25 •0.3







33.5 33.7 0.25 <0.3







33.75. 34.0 0.25 5.9







34.0 34.25 0.25 3.3







34.25 34.50 0.25 0.2







34.50 34.75 0.25 5.5







34.75 35.0 0.25 11







35.0 35.25 0.25 777r iO






35.25 35.50 0.25 2.0







35.50 35.75 0.25 0.9







35.75 36.0 0.25 6.0







36.0 36.25 0.25 0.5







36.25 36.50 0.25 0.4







36.50 36.75 0.25 0.6







36.75 37.0 0.25 33







37.0 37.25 0.25 0.8







37.25 37.50 0.25 2.7







37.50 37.75 0.25 0.4







37.75 38.0 0.25 1.2







38.0 38.25 0.25 6.4







38.25 38.50 0.25 4.9







38.50 39.0 0.5 (0.






All lenghtisinmeters



fl 11111111111111111111•111111111111. KCSIK, IPLAL1ASPDR1, 11REall 8.
1011111

I = NA7?5, IE=AR:NDIP
ASEAYS rrr. hu

tLECTF,Au Au

62 525 E39.0

39.5
40.0
43.0

62 S75 E215°85°89.95m19.5

22.0
23.0
23.25
23.50
32.0
32.50
34.0
34.5
35.0
35.5
36.0
36.5
37.0
37.50
38.0
38.5
41.5

42.0

43.5

44.0

51.0
52.0
53.0
55.0
56.0
63.0
64.0
65.0

39.5

40.0
43.0
60.0

22.0
23.0
23.25
23.50
32.0
32.50
34.0
34.5
35.0
35.5
36.0
36.5
37.0
37.50
38.0
38.5
41.5
42.0

43.5

44.0

51.0

52.0
53.0
55.0
56.0
63.0
64.0
65.0
70.0

0.5

0.5
3.0

17.0

2.5
1.0

0.25
0.25
8.5
0.5
1.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
3.0
0.5

1.5

0.5

7.0

1.0
1.0
2.0
1.0
7.0
1.0
1.0
5.0

1.0

2.2


(0.3
Nil


Nil
0.13

<0.3
1.2

<0.3
1.4

<0.3
5.1
2.9
1.72
0.17
1.37
0.17
0.17
0.07
1.37

<0.4

2.06

<0.2
1.72

<0.7

0.06

1.63
Nil
0.40
Nil
1.26
0.09
Nil

34.0 36.5 2.5 2.25




• Reference pcint 010= Skaret

2 All lengthe in meters



0000

HOLE

NOMM0110000000000

CO-ORDINATES BEARIN

000111001111

DIPLENGTH

	

00011OOMO
KOLSVIK,

	

ROMTO

0000.0000OMOO00000110000001100000011110011OMOM00110001110
BINDALEN.DIAMOND DRILL RECORD.9•

ASSAYSppm Au

LENGTHAuFROMTOLENGTH Au

17. 62 S%5 E 215° 800 80.60 20.0 23.0 3.0 Nil







23.0 24.0 1.0 0.08







24.0 24.5 0.5 0.16







24.5 32.0 7.5 0.2







32.0 32.5 0.5 2.06







32.5 34.5 2.0 0.2







34.5 35.0 0.5 0.01







35.0 36.0 3.0 1.15







36.0 45.0 9.0 0.09







45.0 46.0 1.0 0.83







46.0 47.0 1.0 0.32 45.0 48.0 3.0 2.80





47.0 48.0 1.0 7.26







48.0 50.0 2.0 0.5







50.0 51.0 1.0 0.14







51.0 52.0 1.0 0.03








52.0 53.0 1.0 0.45








53.0 54.0 1.0 Nil








54.0 55.0 1.0 0.37








55.0 56.0 1.0 0.04








56.0 57.0 1.0 0.06








57.0 58.0 1.0 0.11








58.0 59.0 1.0 0.32








59.0 60.0 1.0 0.24








60.0 61.0 1.0 0.06








61.0 62.0 1.0 Nil








62.0 63.0 1.0 2.88
62.0 64.0 2.0 5.76






63.0 64.0 1.0 8.64








64.0 65.0 1.0 0.01








65.0 66.0 1.0 Nil








66.0 67.0 1.0 0.01








67.0 68.0 1.0 0.04








68.0 69.0 1.0 0.21








69.0 75.0 6.0 Nil





Peference pcint 010 = Skaret
All lengthsin meters



001111011110

HOLE

111000000000000000000

2

CO-ORDINATES BEARINDIP

0000

LENGTH

0000OMMO000000000000MOMO
KOLSVIK, BINDAL,DIAMOND DRILL RECORD -

ASSAYSppm Au

FROMTOLENGTHAuFROMTO

0011001100OMMO00011"00011100000000
-10.

LENGTHAu



62 S7,5 E 295° 45° 97.0m 16.6 22.0 5.4 <0.6







26.5 27.0 0.5 1.26







27.0 27.50 0.5 6.84







27.5 28.0 0.5 4.14 26.5 29.0 2.5 4.26





28.0 28.5 0.5 7.86







28.5 29.0 0.5 1.20







29.0 32.5 3.5 <0.9







32.5 33.0 0.5 3.25







33.0 34.0 1.0 <0.2







34.0

34.5

34.5

35.0

0.5

0.5

1.96

2.53

34.0 35.0 1.0 2.24





35.0 38.0 3.0 <0.1





 62 S7.5 E 048° 66° 56.3m 7.5 9.0 1.5 <0.2







9.0 9.5 0.5 2.87







9.5 15.0 5.5 <0.8






 130 S30 E 087° 45° 89.8m 15.0 17.5 2.5 <0.2








17.5 18.0 0.5 1.53








18.0 22.0 4.0 <0.1








24.0 26.0 2.0 (0.1








34.0 38.0 4.0 <0.1








47.0 67.0 20.0 (0•4






 1015 S27 W




90° 156.85m 2.0 8.0 6.0 Nil








8.0 9.0 1.0 3.48








9.0 10.0 1.0 0.02








10.0 11.0 1.0 0.29








11.0 12.0 1.0 0.01








12.0 13.0 1.0 0.05








13.0 17.0 4.0 Nil








17.0 18.0 1.0 0.21








18.0 19.0 1.0 0.07








19.0 20.0 1.0 0.03





Reference point 010 = Skaret

Alllengths in meters



0000 0000 0000 0000 0000 0000 0000 0000 01110011101110011110000 OMMO 00011 0000 0000 0000 1000 0000 0000 OOMO
KOLSVIK, BINDAL, DIANOND DRILL RECORD. 11.

HOLE CO-ORDINATES BEARIN DIP LENGTH
FROM TO LENGTH

ASSAYS


Au

ppm Au

FROM TO LENGTH Au


 1015 S27 W




900




26.0 27.0 1.0 Nil







27.0 28.0 1.0 0.63







28.0 29.0 1.0 0.01







29.0 30.0 1.0 Nil







30.0 31.0 1.0 0.07







31.0 32.0 1.0 0.14







32.0 33.0 1.0 8.66 31.0 35.0 4.0 2.35





33.0 34.0 .1.0 0.11







34.0 35.0 1.0 0.51







35.0 36.0 1.0 0.01







36.0 37.0 1.0 0.03







37.0 38.0 1.0 0.10







38.0 39.0 1.0 0.01







39.0 40.0 1.0 0.02







40.0 41.0 1.0 0.27







41.0 45.0 4.0 Nil








45.0 46.0 1.0 0.47








46.0 48.0 2.0 Nil








61.0 62.0 1.0 Nil








69.0 70.0 1.0 NilI






•





72.0 73.0 1.0 Nil








78.0 80.0 2.0 0.03








81.0 82.0 1.0 Nil






•





88.0 89.0 1.0 Nil








105.0 110.0 5.0 Nil








135.0 145.0 10.0 Nil






 92 S2 E 247° 450 38m 0.0 1.0 1.0 1.04








1.0 2.0 1.0 1.74








2.0 3.0 1.0 0.03








3.0 4.0 1.0 0.41








4.0 5.0 1.0 0.04








5.0 6.0 1.0 0.05








6.0 7.0 1.0 0.01








8.0 9.0 1.0 0.48





•





9.0 10.0 1.0 0.08








10.0 11.0 1.0 Nil





Reference point 010 = Skaret

All lengthsin meters



ommemommommoilmomemeelomommomemeommomiewmilemla OOMO OMOD 0000 0001 OMOP
KOLSVIK,BINDAL, DIAMONDDRILL RECORD 12.

HOLE




I CO-ORDINATES BEARIN

92 S2 E 247°

DIP21:ENGTH

45°38 m

FROM

11.0
12.0

13.0

TO

12.0
13.0

14.0

LENGTH

1.0
1.0

1.0

ASSAYSppr Au

AuFROMTO

0.76
0.19
Nil

LENGTH Au




14.0 15.0 1.0 0.05





15.0 16.0 1.0 1.91





16.0 17.0 1.0 0.02





17.0 18.0 1.0 0.40





18.0 19.0 1.0 Nil





19.0 20.0 1.0 1.86





20.0 21.0 1.0 0.02





21.0 22.0 1.0 0.27





22.0 23.0 1.0 2.33





23.0 24.0 1.0 0.67





24.0 26.0 2.0 Nil





26.0 27.0 1.0 1.74





27.0 28.0 1.0 0.06





28.0 31.0 3.0 Nil





31.0 32.0 1.0 0.02






32.0 33.0 1.0 0.11






33.0 34.0 1.0 0.15






34.0 35.0 1.0 0.14






35.0 36.0 1.0 0.72






36.0 37.0 1.0 0.16





• 37.0 38.0 1.0 0.01





 101.5 S27 W0950 60°133 m 40.0 41.0 1.0 0.49






41.0 42.0 1.0 0.01






42.0 43.0 1.0 0.08






43.0 44.0 1.0 Nil






44.0 45.0 1.0 0.05






45.0 46.0 1.0 0.37






46.0 47.0 1.0 0.01






47.0 48.0 1.0 Nil






48.0 49.0 1.0 0.03






49.0 50.0 1.0 1.1949.051.0
2.0 2.64





50.0 51.0 1.0 4.09






"O 31-0 3,0 Hil





Reference point bl0=-Sk ret ;Itg 22.0 1.0 ti.n2
j





All lengthein m4ers




2: 0
"33,0









:(v




I,Y!







OOMO 0000 0000 OMMO 00110 00110 OMMO 00011 OMMO 01101100111110000 00110 OMOB 0000 0000 ONNO 01100 000111OMMO MOMO
KOLSVIK,BINDAL, DIAMOND DRILL RECORD. _ 13.

HOLE CO-ORDINATES BEARIN DIP LENGTH
.FROMTO LENGTH

ASSAYS


Au

ppm Au

FROM TO LENGTH Au


 1015 S27 W 0950 60° 133 m 51.052.0 1.0 0.04







52.053.0 1.0 0.95







53.054.0 1.0 0.05







54.055.0 1.0 1.45







55.056.0 1.0 0.42







56.057.0 1.0 0.03







57.058.0 1.0 0.07







58.059.0 1.0 0.05







59.070.0 11.0 0.02







70.071.0 1.0 0.96







71.075.0 4.0 0.02







75.076.0 2.0 0.76







76.083.0 7.0 0.06







83.085.0 2.0 0.16







85.092.0 7.0 0.06







92.094.0 2.0 0.16








94.095.0 1.0 0.51








95.096.0 1.0 2.70








96.097.0 1.0 1.30








97.098.0 1.0 1.98 94.0 105.0 11.0 1.28






98.099.0 1.0 0.24








99.0 100.0 1.0 2.12








100.0 101.0 1.0 0.97








101.0 102.0 1.0 0.40








102.0 103.0 1.0 1.67








103.0 104.0 1.0 0.36








104.0 105.0 1.0 0.75








105.0 110.0 5.0 0.08






 1015 S27 W 095il 65° 140.7 35.045.0 10.0 Nil








45.046.0 1.0 1.41








46.050.0 4.0 0.04








90.091.0 1.0 0.14








91.092.0 1.0 2.03








92.0 100.0 8.0 Nil








100.0 101.0 1.0 0.06





Reference point 010 = Skaret

2 All lengthsin meters



0000

HOLE

OMMO00110OMOM00000000OMMO

CO-ORDINATES BEARINDIPLENGTH

	
01100OMMMOMMO0010000110OOMO011000000OMMI1111011OMOOOION0000 - OMMO

	

KOLSVIK, BINDAL, DIAMOND-DRILL REGORD,--.14.

AESAYSppm Au

	

.FROMTOLENGTHAuFROMTOLENGTHAu


 1015 S27 W




101.0 102.0 1.0 0.34








102.0 103.0 1.0 0.03








103.0 104.0 1.0 0.21








104.0 105.0 1.0 3.23








105.0 106.0 1.0 3.16 104.0 107.0 3.0 3.09






106.0 107.0 1.0 2.89








107.0 110.0 3.0 0.06








120.0 121.0 1.0 0.43








121.0 128.0 7.0 0.06













X-te_k





 61,5 S43 W 600 116.0 m 25.0 29.0 4.0 Nil








29.0 30.0 1.0 38.93








30.0 31.0 1.0 0.09








31.0 32.0 1.0 0.24








32.0 37.0 5.0 0.05








37.0 38.0 1.0 3.49








38.0 39.0 1.0 0.66









39.0 44.0 5.0 0.06









44.0 45.0 1.0 0.36









50.0 66.0 16.0 Nil









66.0 70.0 4.0 0.04









70.0 71.0 1.0 0.60









71.0 72.0 1.0 4.09I









72.0 73.0 1.0 41.64









73.0 74.0 1.0 19.21









74.0 75.0 1.0 0.57









75.0 76.0 1.0 2.0









76.0 77.0 1.0 0.52 70.0 86.0 16.0 4.86 70.0 - 80.010.0 7.32






77.0 78.0 1.0 0.22









78.0 79.0 1.0 0.75









79.0 80.0 1.0 3.61









80.0 81.0 1.0 0.24









81.0 82.0 1.0 0.72









82.0 83.0 1.0 0.33









83.0 84.0 1.0 0.32









84.0 85.0 1.0 0.62









85.0 86.0 1.0 2.40







' Reference point 010= Skaret

2 All lengthsin meters



illh-01•11111111111101_111001110111___1111•111111•110011•1111101011•111-1=111011
KOLSVIK, BINDALEN. DIAMOND DRILL RECORD. 15.

HGLE CO-ORDINATES BEARIN DIP LENGTH
.FROM TO LENGTH

ASSAYS


Au

ppm Au

FROM TO LENGTH Au

25. 61,5 S43 W




86.0 90.0 4.0 0.10







90.0 93.0 3.0 0.41







93.0 98.0 5.0 0.18







98.0 99.0 1.0 3.57







99.0 100.0 1.0 1.10 98.0 100.0 2.0 2.33


 23 S25 W




31° 91.10 m 13.0 14.0 1.0 0.18







14.0 16.0 2.0 0.02







24.0 40.0 16.0 Nil







75.0 91.0 16.0 Nil





 92 S2 E




900 39.4 0.0 1.0 1.0 4.6







1.0 2.0 1.0 1.8








2.0 3.0 1.0 1.0








3.0 4.0 1.0 0.96








4.0 5.0 1.0 0.35
0.0 10.0 10.0 1.63







1.0 0.44








6.0 7.0 1.0 3.55








7.0 8.0 1.0 0.47








8.0 9.0 1.0 0.39








9.0 10.0 1.0 2.78








10.0 11.0 1.0 0.16








11.0 12.0 1.0 0.03








12.0 13.0 1.0 0.10








13.0 14.0 1.0 0.16








14.0 15.0 1.0 0.23








15.0 16.0 1.0 0.90








16.0 17.0 1.0 2.02








17.0 18.0 1.0 2.29 15.0 20.0 5.0 1.7






18.0 19.0 1.0 0.35








19.0 20.0 1.0 2.94








20.0 21.0 1.0 Nil








21.0 22.0 1.0 0.03








22.0 23.0 1.0 0.64








23.0 24.0 1.0 0.22








24.0 25.0 1.0 0.03








25.0 26.0 1.0 9.26








26.0 27.0 1.0 0.52 25.0 27.0 2.0 4.89




Reference poi


All lengths i

t 010

meter

Skaret




27.0 28.0 1.0 0. 8







OOMM0011110000 011100OMMO0011110000 01101101010 OMMO0000 00011 0010 OMMOOMMO 00110 01100 00110 OMMO00011

HGLEI CO-ORDINATES BEARINDIP2LENGTH
.FROMTO LENGTH

ASSAYS


Au

ppm Au

FROM TOLENGTHAu

27, 92 S2 E 28.031.0 3.0 0.03




31.032.0 1.0 1.55




32.033.0 1.0 0.68




33.034.0 1.0 0.04




34.035.0 1.0 0.10




35.036.0 1.0 0.31




36.037.0 1.0 0.66




37.038.0 1.0 0.40




38.039.0 1.0 0.27




39.040.0 1.0 0.04




28 92 S13 W Hole lost in helicopter transport




29. 23 S 25 W 75045.20 m9.011.0 2.0 0.06




11.012.0 1.0 0.68




12.024.0 2.0 Nil




30 165 N28 W 260°45°77.1





NOTASSAYED

31. 341 N53 W 270°80°49.151.57.0 5.5 0.02





7.08.0 1.0 1.17





8.09.0 1.0 0.14





9.010.0 1.0 0.23





10.012.0 2.0 Nil 1





12.014.0 2.0 0.03





14.015.0 1.0 Nil





15.018.0 3.0 0.04





18.020.0 2.0 Nil




32. 340 N48 W 90°65°95.6





NOTASSAYED

Reference point 010 =Skaret

All lengthsin meters

KOLSVIK, BINDALEN. DIAMOND DRILL RECORD.
16.



0000

HOLE

OOMOOOMO0000000000000000

I CO-ORDINATES BEARINDIPLENGTH

	

ONMO0000
KOLSVIK,

	

.FROMTO

000000000000OOMOOOMOOOOO000000000000000110101
BINDALEN.DIAMOND DRILL RECORD. 7.

ASSAYSppm Au

LENGTHAuFROMTOLENGTHAu

38. 118 S5 E 256° 45° 46.1 1.02.0 1.0 Nil





2.0 7.0 5.0 0.18





7.09.0 2.0 Nil





9.015.0 6.0 0.27





15.017.0 2.0 Nil





17.025.0 8.0 0.08





25.027.0 2.0 Nil





27.037.0 10.0 0.03





37.044.0 7.0 Nil





44.046.0 2.0 0.02

34. 340 N48 W




90° 73.1 15.021.0 6.0 Nil





21.030.0 9.0 0.16

35. 341 N53 W 900 65° 95.6





36. 300 N42 E




36° 271.5 52.053.0 1.0 Nil






53.056.0 3.0 0.12






56.058.0 2.0 Nil






115.0 117.0 2.0 Nil






117.0 122.0 5.0 0.02






122.0 123.0 1.0 0.28






123.0 124.0 1.0 0.83






124.0 125.0 1.0 0.04






210.0 218.0 8.0 6.02






219.0 240.0 21.0 Nil

` Reference point 010 =Skaret

All lengthein meters



APPENDIX

Channelsamplesfrom adits in the Kolsvikarea.

The aditswere sampledon one wall over 1 m intervals. 4

channelsamplesbeing takenover 1.70m2 as shownbelow.

1 m

- -- - 1-1-

II

Il

II

D Z1Ztir = =

0 1 2 m

0



BOLIDEN ADIT

Location

1- 0 m

Sample no.

3242A

fl

Sampled on South Wall

Gold g/t

1.64

22.94

0.58

3.78

Average gold g/t

7.23

0 - 1 m 3201 A 16.29




2.62

10.89




16.49





8.18




1 - 2 m 3202 A 3.09





fl 1.56
3.87





7.41





3.43




2 - 3 m 3203 A 0.03





fl 0.42
0.27





0.14





0.49




3 - 4 m 3204 A 1.04





fl 0.08
0.37





0.25





0.10




4-5 m 3205




1.25





fl 2.68
1.48





0.51





Sample missing




5 - 6 m 3206 A 1.27





0.98
0.65





0.21





0.16




6 - 7 rn 3207 A 0.39





0.65






0.82





1.67





0.56






1. Boliden adit, sampled on south wall.

Sample no.

3208A

fl

Goldg/t

0.45


1.18

Average gold g/t




1.16




0.28




2.74




3209 A 0.52




2.65

4.72




0.62




15.09




3210 A 1.14




fl 0.18





1.56




4.62





0.30




3211 A 1.06




fl 5.37





2.42




2.84





0.41




3212 A 1.06




fl 7.58





11.15




35.22





.0.76




3213 A 4.39




fl 1.63
3.41




7.43





0.21




3214 A 0.99





0.41





0.74




1.51





0.07




Location

7 - 8 m

8 - 9 m

9 -10m

10 - 11 m

11 - 12 m

12 - 13 m

13 - 14 m



11
Boliden adit, sampled on south wall.

Location Sample no. Gold g/t Average gold g/t

14 - 15 m 3215 A 0.65




0.47





0.35




0.07




0.21




15 - 16 m 3216 A Nil




fl 0.03





0.04




Nil





13 0.14




16 - 17 m 3217 A 0.05





fl 0.07






0.06





0.01





0.12




17 - 18 m 3218 A 0.03





fl 0.10






0.05





0.02





13 0.07




18 - 19 m 3219 A 0.07





fl 0.08






0.56





2.06





0.10




19 - 20 m 3220 A 0.06





fl 0.07






0.38





1.13





0.28




20 - 21 m 3221 A 0.04





fl 0.06






0.04





0.03





0.28






1111
Boliden adit, sampled on south wall 4.

•

Location

21 - 22 m

Sample no.

3222A

gold g/t

0.04


0.03

average gold g/t




0.10




0.14




0.20




22 - 23 m 3223 A 0.03




0.03





0.12




0.22




0.21




23 - 24 m 3224 A 0.23





0.86
0.44





0.04





0.62




24 - 25 m 3225 A 0.88





0.99






0.76





0.08





1.10




25 - 26 m 3226 Å 0.03





0.07






0.15





0.36





0.14




26 - 27 m 3227 A 0.05





0.27






0.15





0.02





0.25




27 - 28 m 3228 A 0.03





0.05






0.45





0.21





0.61




28 - 29 m 3229 A 0.03





Nil






0.03





0.01





0.07






Boliden adit, sampled on south wall

Location Sample no. gold g/t average gold g/t

29 - 30 m 3230 A 0.01




0.14





0.05




0.03




0.03




30 - 31 m 3231 A 0.04




1.86





6.40




23.04




fl 0.67




31 - 32 m 3232 A 1.02





Sample missing






0.88





0.85





fl 0.78




32 - 33 m 3233 A 1.79





0.22






0.67





0.27





fl 0.42




33 - 34 m 3234 A 10.12





0.70






5.68





0.16





fl 11.73




34 - 35 m 3235 A 0.46





0.18






0.22





0.07





fl 0.18




35 - 36 m 3236 A Nil





0.01






Nil





0.01





fl Nil




37 - 38 3237 A Nil





Nil






Nil





Nil





fl Nil




5.



Boliden adit, sampledon southwall 6.

Location Sampleno. gold g/t averagegold g/t

37 - 38 m 3238 A 0.03




Nil

0.28




0.02




1.08




3839 m 3239 A 0.01




Nil





Nil




Nil




Nil




39 - 40 m 3240 A Nil





Nil






Nil





Nil





Nil




40 - 41 m 3241 A Nil





Nil





Nil





Nil






MANNERHEIM ADIT Sampled on north wall

Location

0 - 1 m

Sample no.

3331A

B

gold g/t

6.61


0.13

average gold g/t




2.12




C 0.17




D 1.57




1 -2m 3332 A 0.20





B 0.24






0.24




C 0.17





D 0.37




2 - 3 m 3333 A 0.29





B 0.34






0.23




C 0.31





D Nil




3 -4 in 3334 A 0.01





B 0.19





C 0.25
0.13




D 0.07




4 - 5m 3335 A 0.17





B 0.14






0.48




C 0.87





D 0.74




5-6m 3336 A 0.24





B 3.41






1.13




C 0.25





D 0.62




6 - 7 rn 3337 A 0.71





B 0.66






1.13




C 2.56 ...




D 0.59






Mannerheim adit, sampled on north wall. 2.

11

Location

7 - 8 m

Sample no.

3338A

B

gold g/t

0.14


0.03

average gold g/t

0.09 




C 0.03




D 0.15




8 - 9 m 3339 A 0.03




B Nil




C Nil

0.04 




D 0.15




9 - 10 m 3340 A 0.02





B 0.14






0.05




C 0.03





D Nil




10 - 11 m 3341 A 0.39





B 0.50






0.42




C 0.24





fl 0.55




11 - 12 m 3342 A 0.04





B 0.10





C 0.07

0.06




D 0.05




12 - 13 m 3343 A 0.03





B 0.06





C 0.03

0.04




D 0.04




13 - 14 m 3344 A 0.07





B 0.17






0.10




C 0.13





D 0.04




14 - 15 m 3345 A 0.07





B 0.05






0.03




C Nil





D Nil






Mannerheim adit, sampled on north wall.
3

Location Sample no. gold g/t average gold g/t

15 - 16 m 3346 A Nil

0.17





0.05




0.03




Nil




16 - 17 m 3347 A 0.86




0.03





0.22




Nil




Nil




17 - 18 m 3348 A Nil





0.10






0.12





0.24





0.09




18 - 19 m 3349 A 0.16





Nil






0.05





Nil





0.03




19 - 20 m 3350 Å 0.01





0.03





0.01 0. 01





Nil




20 - 21 m 3351 A Nil





Nil






Nil





0.05





NI1




21 - 22 m 3352 A 0.26





0.51





0.72 0.37





Nil






Location

SOUTH SKAR ADIT

Sampleno.

Sampledon southwall

gold g/taverage gold g/t

0 - 1 m 3251 A 0.05




0.20





0.08




Nil




fl 0.09




1 - 2 m 3252 A 0.03




0.05





0.05





0.03





fl 0.10




2 - 3 m 3253 A 0.08





0.07






0.05





0.03





0.03




3 - 4 m 3254 A 0.13





0.16






0.30





0.81





fl 0.10




4 - 5 m 3255 A 0.22





0.10






0.15





0.12





fl 0.17




5 - 6 m 3256 A 0.13





2.04






0.62





0.16





fl 0.15




6-7m 3257 A 0.98





1.17






0.65





0.19





fl 0.28






IISouth Skar adit, sampledon southwall.

Location

7 - 8m

Sampleno.

3258A

gold g/t

0.49


0.01

averagegold g/t




0.32




0.55




0.24




8 - 9 m 3259 A 0.02




Nil





0.01




0.03





fl 0.01




9-10m 3260 A Nil





Nil






Nil





0.01





Bil




10 - 11 m 3261 A 0.16





8.34






3.90





7.17





0.08




11 - 12 m 3262 A 0.65





0.95






0.48





0.21





fl 0.11




12 - 13 m 3263 A 0.14





3.05






0.98





0.55





0.15




2.



Location

1 - 2 m

NORTH SKAR ADIT

Sample no.

3314A

Sampled on north wall

gold g/taverage gold g/t

Nil


Nil




0.01




Nil




fl 0.06




2-3m 3301 A 0.03




0.31






0.16





0.22





0.07




3-4m 3302 A 0.02





0.07






0.06





Nil





0.16




4 - Sin 3303 A 0.96





0.29






0.81





0.44





fl 1.56




5 - 6 m 3304 A 0.21





1.44






0.53





0.31





fl 0.16




6- 7m 3305 A 1.22





0.19






0.68





0.76





fl 0.55




7 - 8 m 3306 A 0.12





0.03
0.17





0.14





fl 0.38






North Skar adit, sampledon southwall.
2.

Location

8 - 9 m

Sampleno.gold g/taverage gold g/t

3307A1.22

	

0.680.30

0.22

fl0.20

9 -10m 3308A2.45

0.05

0.06

fl 0.16

0.68

10 - 11 m 3309ANil

Nil

0.02

flNil

Nil

11 - 12 m 3310ANil

0.10

0.02

fl0.10

0.03

12 - 13 m 3311ANil

Nil

0.06

fl Nil

0.01

13 - 14 m 3312A0.46

0.04

0.17

fl 0.03

0.17

14 - 15 m 3313ANil

Nil

0.01

fl Nil

Nil
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Location Kolsvik,Norway Lab.No. 82-141

Sample Descnotion DDH 14 @ 61.95m PTS No. 6827

MINERALS

Oligoclase+ An22Feldspar
Orthoclase


Est. % by Vol. Grain Size (m.m.)
Max. Avg.

30-35

15-20

Quartz 30 - 35

Biotite 6 - 8

Muscovite/Sericite 3 - 4

Garnet tr

Zircon tr

Apatite tr

Magnetite,Ilmenite tr

Pyrite, Marcasite,Chalcopyrite tr

DESCRIPTION

Augen texturesare evidentin hand samplebut the texturesin pol-thin
section are granitic. Scatteredcoarseflakesof biotiteand muscoviteoccur
in a coarsemosaicof feldspar,both sodic and potassic,and quartz. The latter
shows evidenceof deformationby the presenceof strainshadowsand slight
granulation. One grainof garnetwas observedin the section.

Augen gneissof quartzmonzonitecomposition

11008



Locafion Kolsvik,Norway Lab. No. 82-141

Sample Descriofion DDH 14 @ 74.70m PTS No. 6828

MINERALS Est. % by Vol.Grain Size(ni.m.)
Max.Avg.

Oligoclase
Feldspar Orthoclase

30-35

15-20

Quartz 30 - 35

Biotite 6 -8

Muscovite/Sericite 2 - 3

Garnet %1

Chlorite 2 -3

Apatite tr

Pyrrhotite,Marcasite tr

Magnetite,Ilmenite tr

DESCRIPTION

Very similarin compositionto the previoussample. However,the
pol-thinsectiondisplaysstrongorientationof biotite/muscovite/chlorite
flakes to producea gneissictexture.

Augen gneissof quartzmonzonitecomposition



Location Kolsvik,Norway




Lab.No. 82-141

Sample Description DDH 14 @ 97.40m




PTS Np. 6829

MINERALS Est. % by Vol. Grain Size (m.m.)




Max. Avg.

Oligoclase+ An27
Feldspar-

Orthoclase
30-35

12-15




Quartz 15 - 20




Amphibole 15 - 20




Biotite

Zircon,Apatite

10 - 12

tr




Sphene

Carbonate

Wolframite(?)

Pyrite

1 -2

tr


tr


tr




DESCRIPTION

This sample is finer grainedand more mafic than the samplesat
61.95 m and 74.70m. It containsabout 25% dark mineralsbut from the
total mineralassemblageit is likelya mafic member of the same quartz
monzoniteunit.

A brown translucentmineralwas picked out from the sectionand
subjectedto X-ray powder diffraction. Its pattern fits closelythat of
wolframitebut a searchof the spectrographicfilm revealedno lines
diagnosticof tungsten.

QuartzMonzonite

11008
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Locafion Kolsvik,Norway

Sample Description DDH 14 @ 100.70m




Lab. No. 82-141

PTS No, 6830

MINERALS




Est. % by Vol. Grain Size (m.m.)




Max. Avg.

Feldspar-
Oligoclase+ An25
Orthoclase

	

40 45

	

810




Quartz




6 8




Amphibole




25 30




Biotite




4 6




Epidote




1 2




Sphene




3 4




Carbonate

Sericite

Pyrite




1 2

tr


tr




DESCRIPTION





This sampleis less siliceousthan the previousone and it is
classifiedas a monzoniterather than a quartzmonzonite. Dark green
hornblende,greenbiotiteand relativelyabundantspheneare similarto
the assemblagein PTS-6829.

Monzonite



Locafion Kolsvik,Norway Lab.No. 82-141

Sample Description DDH 14 @ 125.40 rn PTS NO. 6831

MINERALS

Oligoclase
Feldspar -

Orthoclase

Quartz

Amphibole

Biotite

Sphene

Pyrite

Est. % by Vol.Grain Size(m.m.)
Max. Avg.

45-50

10-12

6 - 8

25 - 30

3 - 5

2 - 3

tr

DESCRIPTION

Almost identicalto the previoussampleat 100.70m.

Monzonite



Location K Isvik Norw Lab. No 82-141

Sample Description DDH 15 @ 30.60m PTS No. 6832

MINERALS Est. % by Vol. Grain Size (m.m.)
Max. Avg.

Quartz

Feldspar

Carbonate

Biotite

70 - 75

Orthoclase 6 - 8
Oligoclase 1 - 2

18-20


tr

DESCRIPTION

Coarseirregularpatchesof highly strainedqdartz and carbonate
occur with a heavilygranulated,carbonatized,medium grainedrock of granitic
composition. Some late veins are linedby dog-toothquartzand show vuggy
textures.

Highly deformedand carbonatizedgranite



Location

Sample Description

Kolsvik,Norway

DDH 15 @ 35.30m

Lab. No.

PTS No.

82-141

6833

MINERALS




Est.% by Vol. Grain Size (m.m.)




Max. Avg.




{Andesine 20 - 25




Feldspar - {Microcline 15 - 20




{Orthoclase 50 - 55




Quartz




4 - 5




Muscovite

Garnet

Apatite




2 -3

tr


tr




Carbonate




"b1




DESCRIPTION

This sampledescribedas "typicalred granite"containsonly minoramounts of quartzand must be classifiedas syeniterather than granite.

Syenite



Lab. No.
82-141

PTS No. 6834

Grain Size (m.m.)
Max. Avg.

Location Kolsvik,Norway

Sample Description DDH 15 @ 80.50 Tn

MINERALS Est. % by Vol.

{Microcline 40 - 45

Feldspar- {Orthoclase 10 - 15

{Oligoclase 10 - 15

Quartz 20 - 25

Muscovite/Sericite 4 -5

Chlorite




tr

Carbonate




tr

DESCRIPTION

A medium- to coarsegrainedgranite showsevidenceof strong
deformation. Quartz invariablyhas strain shadowsor is partly granulated.

Granite

11008



Locafion Kolsvik,Norway




Lab. No. 82-141

Sample DescnpfionDDH 18 @ 18.85 m




PTS No. 6835

MINERALS




Est. % by Vol. Grain Size Irn.m.)




Max. Avg.

Orthoclase
Feldspar

Oligoclase




25-30
810




Quartz




8 - 10




Chlorite




20 - 25




Sericite




12 - 15




Carbonate




10 - 12




Sphene




1 -2




Apatite,Zircon,Pyrite




tr




Ilmenite




2 -3




DESCRIPTION

The sectionis characterizedby very high sericiticalterationof
feldsparand by abundantflakesof chlorite. Carbonateusuallyoccursin late
veinletsoccasionallywith quartz. Comparedto others,the rock is generally
fine grainedand showsmoderategneissictextures.

Monzonite

11008



Locafion Kolsvik,Norway Lab. No. 82-141

Sample Description DDH 18 @ 22.65m PTS No. 6836

MINERALS Est. % by Vol.Grain Size(m.m.)
Max.Avg.

Feldspar- Oligoclase 6 -8
Quartz 10 - 12

Amphibole 2 -3

Epidote 25 - 30

Biotite 4 -5

Chlorite 25 - 30

Carbonate




<1

Apatite




%1

Garnet 1 -2

Sphene




%1

Pyrite 8 - 10

Chalcopyrite




<1

DESCRIPTION




Peculiartexturesin pol-thinsectionshowscoarse grainedfeldspar
completelyreplacedby chlorite. Interstitialto the alteredfeldsparare
coarse epidote,strainedquartz,anhedralpyrite and occasionalgrainsof
fresh feldspar,biotiteand anhedralorange garnet. Weak chalcopyrite
mineralizationoccurs in ganguerather than in the coarsepyrite.

The intensityof alterationmakes it difficultto assess the
originalrock type. However,from the mineralassemblageit likelyrepresents
a highly alteredmonzoniteor diorite.

11008



ta=

Locafion Kolsvik,Norway Laa Na 82-141

PTS No. 6837Sample Description DDH 18 @ 27.30m

MINERALS Est. % by Vol.Grain Size(m.m.)
Max.Avg.

Feldspar

Quartz

Biotite

Rutile

Carbonate

Zircon

Orthoclase
Albite-oligoclase

20 - 25

15 - 18

10-12

35 - 40

2 - 3

6 - 8

t r

DESCRIPTION

PTS-6837consistsof about 60:40host rock to vein material. The
latter is about 90% coarsegrained,highly strainedquartzwith crosscutting
veinlets and patchesof carbonate. The textureof the biotite-richhost is
almost sedimentaryrather than igneouswith grainsof feldsparand quartz
surroundedby biotite. Rutile is prominentin the sectionas smallblocky
translucentbrown grains. Carbonateoccursas.lateshear infillings.

The rock is classifiedas a biotite schistof uncertainorigin
which is heavilypenetratedby quartz/carbonateveinlets.

tooa



Locafion Kolsvik,Norway Lab. No. 82-141

Sarnple Descripfion DDH 18 @ 31.95m PTS No. 6838

MINERALS Est. % by Vol. Grain Size (rn.m.)
Max. Avg.

{Orthoclase 20 - 25

Feldspar- {Microcline 20 - 25

{Oligoclase+ An28 15 - 20

Quartz 25 - 30

Chlorite




%1

Muscovite/Sericite




44

Carbonate 4 -5

Apatite, Sphene




tr

Arsenopyrite 2 -3

Sphalerite




DESCRIPTION




Euhedralarsenopyritegrainsin this graniteare adjacentto or
within shears. Patchesof sphaleriteare also invariablyaccompaniedby
shear infillingsof carbonate.

Granite

11008



LocafionKolsvik, Norway




Lab.No. 82-141

SampleDescriofion DDH 18 @ 39.95m




PTS No, 6839

MINERALS Est. % by Vol. Grain Size (m.m.)




Max. Avg.

OrthoclaseFeldspar- Oligoclase
30 - 35

10 - 12




Quartz 12 - 15




Hornblende 20 - 25




Biotite 8 - 10




Epidote 1 -2




Carbonate 2 - 3




Sphene 3 -4




Chlorite <1




Apatite,Pyrrhotite,Chalcopyrite tr




Pyrite %1




DESCRIPTION





This is a good exampleof a medium - to fine grainedquartzmonzonite
which is closelyapproachingmonzonite(<10%quartz)in composition. Sphene
is very prominentthroughoutPTS-6839in small subhedralto euhedralgrains.

008



Kolsvik,Norway

DDH 18 @ 82.95m

Lab. No. 82-141Location

Sample Description PTS Np. 6840

MINERALS

{Orthoclase


Feldspar - {Microcline


{Oligoclase

Quartz

Muscovite/Sericite

Chlorite

Biotite

Magnetite,Pyrrhotite

Est. % by Vol. Grain Size (m.m.)
Max. Avg.

30 - 35

15 - 20

15 - 20

25 - 30

4 - 5

1 - 2

%1

tr

DESCRIPTION

Good exampleof a leucocraticgranite.

loas
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FALCONBRIDGE METALLURGICAL LABORATORIES

QUALITATIVE SPECTROGRAPHIC ANALYSIS

DISTRIBUTION:

ANALYTICAL METHOD:

REOUESTED BY:

RECEIVED FROM:

SAMPLE No.:

SAMPLE DESCRIPTION:

L#82-141

MiscellaneousRocks

Kolsvik,Norway

REPORT No  Q - 1281

DATE: May 12, 1982

CHARGE. J0#3064 


No. of SAMPLES•  15 


DDH 14 @ 61.95 m DDH 14 @ 74.70m DDH 14 @ 97.40m

10— 100% Si Si Si




3—30% Fe, Al Fe,A1 Fe, Al




1—10% K, Ca K,Ca Mg, K, Ca




0.3—3% Na, Ti Na, Ti Ti




0.1—1% Mg Mg




0.03— 0.3%




Cr




0.01— 0.1% Mn, Cr Mh, Cr Mn




0.003— 0.03% As, V, Zr, Ni As, V, Zr, Ni V,Zr, Ni




0.001— 0.01% Cu Cu Co




0.0003— 0.003% Co, Ba Ba Cu, Ba




0.0001— 0.001%





Co




< 0.0003%

Sr Sr Sr





Na>1%




I=Interference prevents positive identification.





S=Strong spectral lines, unable to estimate amount.





Unless specified above, the following were not detected at the approx. ppm
lower limits of 0.5 Cu,Ag; 1 Mn; 5 Mg, Cr; 10 Ba, Be, Bi, Ca, Co, Ni, V;
25 Ge, Fe, Pb, Mo, Si, Sr, Sn, Ti, Zr, TI, Pd; 50 Al, Sb, B, Cd,Ga, In, Li, Zn;
100 As, Au, Na; 200 Rh, Re, Ir, Pt, Ru, Sc; 300 Te, Os; 1000 K, U, Th; 2000 P.

FML-1017 Analyst
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FALCONBRIDGE METALLURGICAL LABORATORIES

QUALITATIVE SPECTROGRAPHIC ANALYSIS

DISTRIBUTION:

ANALYTICAL METHOD:

REQUESTED BY:

RECEIVED FROM:

SAMPLE No.:

SAMPLE DESCRIPTION:

L#82-141


MiscellaneousRocks

REPORT No  Q-1281

DATE:
May 12, 1982

JO#3064CHARGE•

15
No. of SAMPLES• 


Kolsvik,Norway

DDH 14 @ 100.70mDDH 14 @ 125.40m DDH 15 @ 30.60m

10— 100% Si Si Si




3—30% Fe, Al Fe, Al Al




1—10% Mg, K, Ca Mg, K, Ca K, Ca


	

0.3—3% Ti

	

0.1•—1%

Ti Fe, Na,

As, Mg

Ti




0.03— 0.3% Cr Cr Cr




0.01— 0.1% Mn Mn





0.003— 0.03% V, Zr, Ni V, Zr, Ni• Mn




0.001— 0.01% Co Co





0.0003— 0.003% Cu, Ba Cu, Ba Pb, Cu, Zr, Ni
0.0001— 0.001%






V,Ba




< 0.0003%






Ag




Sr Sr Sr




Na>1% Na>1%





=Interference prevents positive identification.





S=Strong spectral lines, unable to estimate amount.





Unless specified above, the following were not detected at the approx. ppm
lower limits of 0.5 Cu,Ag; 1 Mn; 5 Mg, Cr; 10 Ba, Be, Bi, Ca, Co, Ni, V;
25 Ge, Fe, Pb, Mo, Si, Sr, Sn, Ti, Zr, TI, Pd; 50 AI, Sb, B, Cd,Ga, In, Li, Zn;
100 As, Au, Na; 200 Rh, Re, Ir, Pt, Ru, Sc; 300 Te, Os; 1000 K, U, Th; 2000 P.

FML-1017 Analyst
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FALCONBRIDGE METALLURGICAL LABORATORIES

QUALITATIVE SPECTROGRAPHIC ANALYSIS

DISTRIBUTION:

ANALYTICAL METHOD:

REQUESTED BY:

RECEIVED FROM:

SAMPLE No.:

SAMPLE DESCRIPTION:

L#82-141

MiscellaneousRocks

REPORT No 	 Q-12 8].

DATE: May 12, 1982

CHARGE•  30113064  

No. of SAMPLES.
15




Kolsvik,Norway





DDH 15 @ 35.30m DDH 15 @ 80.50m DDH 18 18.85m

10— 100% Si Si Si




3—30%




Al Fe,A1




1—10%




Mg, Ca




0.3—3% Fe Fe Ti, K




0.1—1% Ca Mg, Ca




0.03— 0.3%




Ti Cr




0.01— 0.1% Mg, Al, Cr Cr MnNi




0.003— 0.03% As, Pb As AsV Zr

0.001— 0.01% Mn, Ni Mn CuCo




0.0003— 0.003% Cu, Ti Pb, Cu, Zr, Ni




0.0001— 0.001%






Ba Ba




< 0.0003%






Ag





Sr Sr Sr




Na>1% Na>1% Na>1%




I = Interference prevents positive identification.

S = Strong spectral lines, unable to estimate amount.

Unless specified above, the following were not detected at the approx. ppm
lower limits of 0.5 Cu,Ag; 1 Mn; 5 Mg, Cr; 10 Ba, Be, Bi, Ca, Co, Ni, V;
25 Ge, Fe, Pb, Mo, Si, Sr, Sn, Ti, Zr, TI, Pd; 50 AI, Sb, B, Cd, Ga, In, Li, Zn;
100 As, Au, Na; 200 Rh, Re, Ir, Pt, Ru, Sc; 300 Te, Os; 1000 K, U, Th; 2000 P.

FML1017 Analyst
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FALCONBRIDGE METALLURGICAL LABORATORIES

QUALITATIVE SPECTROGRAPHIC ANALYSIS

DISTRIBUTION:

ANALYTICAL METHOD:

REQUESTED BY:

RECEIVED FROM:

SAMPLE No.:

SAMPLE DESCRIPTION:

REPORT No  Q-1281

DATE: tiay 12, 1982


CHARGE•  J "3064 


L#82-141

MiscellaneousRocks

No. of SAMPLES•  15




Kolsvik,Norway





DDH 18 @ 22.65m DDH 18 @ 27.30m DDH 18 @ 31.95m

10- 100% Si, Fe Si Si




3- 30% Al, K Fe, Ål Al, K




1-10% Mg, Ca Mg, K, Ca




0.3—3% Ti Ti Fe, Ti, Ca

0.1—1% Na




As, Mg




0.03— 0.3%




As




0.01— 0.1% Mn,Cr PbCr Pb, Cr




0.003— 0.03% As,V,Cd,Zn,Zr,Ni MnVZr Zn




0.001— 0.01%
Cu, Co




Mn, Zr




0.0003— 0.003%
Sn CuNiBa Cu, Ni




0.0001— 0.001%






Mo




V, Ba




< 0.0003%






Ag




Åg




Sr Sr Sr





N > Na>1%




I = Interference prevents positive identification.

S = Strong spectral lines, unable to estimate amount.

Unless specified above, the following were not detected at the approx. ppm
lower limits of 0.5 Cu,Ag; 1 Mn; 5 Mg, Cr; 10 Ba, Be, Bi, Ca, Co, Ni, V;
25 Ge, Fe, Pb, Mo, Si, Sr, Sn, Ti, Zr, TI, Pd; 50 Al, Sb, B, Cd,Ga, In, Li, Zn;
100 As, Au, Na; 200 Rh, Re, Ir, Pt, Ru, Sc; 300 Te, Os; 1000 K, U, Th; 2000 P.

FML-1017 Analyst
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FALCONBRIDGE METALLURGICAL LABORATORIES


QUALITATIVE SPECTROGRAPHIC ANALYSIS

DISTRIBUTION:

ANALYTICAL METHOD:




REPORT No 0- 1281




REOUESTED BY:




DATE:Ma 12 1982

RECEIVED FROM:




CHARGE J0#3064




SAMPLE No.: L#82-141 No. of SAMPLES 15




SAMPLE DESCRIPTION: MiscellaneousRocks





Kolsvik,Norway




10— 100%

3—30%

1 — 10%

0.3—3%

0.1—1%

0.03— 0.3%

0.01— 0.1%

0.003— 0.03%

0.001— 0.01%

0.0003— 0.003%

0.0001— 0.001%

< 0.0003%

DDH 18 @ 39.95m

Si

Fe, Al, Ca

Mg, K

•

DDH 18 @ 82.95m

Si


Al

Fe, Ca

Mg

Ti

Cr

As

Mn

Pb, Cu, Zr, Ni

Ba

Sr

Na>1%

Ti

Mn

As, V, Zr, Ni

Cu, Cr


Co, Ba

Ag


Sr

Na>1%

I = Interference prevents positive identification.
S = Strong spectral lines, unable to estimate amount.

Unless specified above, the following were not detected at the approx. ppm
lower limits of 0.5 Cu,Ag; 1 Mn; 5 Mg, Cr; 10 Ba, Be, Bi, Ca, Co, Ni, V;
25 Ge, Fe, Pb, Mo, Si, Sr, Sn, Ti, Zr, TI, Pd; 50 Al, Sb, B, Cd,Ga, In, Li, Zn;
100 As, Au, Na; 200 Rh, Re, Ir, Pt, Ru, Sc; 300 Te, Os; 1000 K, U, Th; 2000 P.

PML1017 Analyst



An Investigationof

THERECOVERYOF GOLD

fromsamples


submittedby


A/S SULFIDMALM

ProgressReportNo. 1

ProjectNo.L.R.2570

Note:

Thisreportrefersto the samplesas received.

The practiceof thisCompanyin issuingreportsof thisnature
is to requiretherecipientnotto publishthereportor anypartthereof
withoutthewrittenconsentof LakefieldResearchof CanadaLimited.

LAKEFIELDRESEARCHOF CANADALIMITED

Lakefield,Ontario
April23, 1982



INTRODUCTION

In a letterdatedDecember18, 1981,Mr. FrankNixonof

A/sSulfidmalmrequestedmetallurgicaltestson two sanplesof a

gold—arsenopyriteore froma FalconbridgeNickelMinespr'opertyin

Bindal,Norway.
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SeniorProjectEngin

Investigationby:R.G.Irwin
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SUMMARY

1. HeadAna1sis

RepresentativesampleswereremovedfromC andF zoneorefor

analysis.

Element C Zone F Zone

Au(g/t) 89.1*(40.9) 7.77**(7.89)

Ag (g/t) 3.3 2.3

Aa(%) 7.71(7.26) 10.9 (10.8)

Fe(%) 6.13 9.26

S(%) 3.39(3.25) 5.05(4.97)

* averageof 32.9,42.0,42.4g/tAu fromthreeheadsamples

** averageof 8.75,4.97and 9.60g/tAu fromthreeheadsamples

( ) averagefromtestwork

XRFSemi- antitativeAnalsis

Element


Titinium
Chromium
Manganese
Iron
Cobalt
Nickel
Copper
Zinc
Arsenic
Bismuth
Lead
Uranium
Thorium
Yttrium
ColuMbium
Molybdenum
Silver
Cadmium
Tin
Antimony

C Zone F Zone

3M1t111d5,-3gM
dM631MMd11x11,3

Code:

H - 10%plus

MH - 5-15%

m - 1-10%

LM - .5-5%

- .1-1%

TL - .05-.5%

T - .01-.1%

FT - Lessthan .01%

ND - Notdetected



5~' 7!~±."t..e"~.~Sgi •
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Summary- Continued

Mineralogy


Themineralogyof the gold-arsenopyriteoreswas describedin a letter

fromMr. FtankNixonto LakefieldResearch,datedDecember18, 1981.

C Zone Highgradegoldmåneralizationwas associatedwitharsenopyritein quartz

veins. Nativegoldwas intergrownwithmassesof arsenopyritegrainsand as free

grains. A few goldinclusionswereobservedin arsenopyritegrains,whichwere

stronglyfractured.

F Zone The granitehostrockwas cutby arsenopyriteveinswhichwere associated

withchloritealterationalongfracturezones. The granitewhichhadbeen strongly

shatteredconsistedof coarseinterlockingfeldsparswithlesserinterstitialand

fracturefillingquartz. Verylittlevisiblegoldwas observed.

GoldAssociation

The goldassociationin bothoreswas determinedby a sequential

amalgamationandleachingprocedure.Eachorewas groundto approximately50 and

80 percentminus200mesh. The groundpulpwas amalgamatedand cyanidedto recover

availablegold. The cyanideresiduewas leachedwithHC1 and cyanidedto deternine

theSold associatedwithcarbonates.The cyanideresiduewas leachedwithHC1 and

SnC12and cyanidedto determinethegoldassociatedwithironandmetaloxides.

The cyanideresiduewas finallyleachedwithaquaregiato determinethe gold

associatedwith sulphides.Goldin theresiduefromthe aquaregialeachwas

associatedwithsilicates.

The resultsarepresentedin TableNo.1. At a grindof about80%minus

200mesh a totalof 94%of thegoldin SarapleC was availableforrecoveryby

amalgamation/cyanidation.Only4% was associatedwith.sulphides.At a similar

grindingsizeon SampleF, a totalof 88%of the goldwas availablefor recovery

by amalgamation/cyanidation.10%of the goldwas associatedwithsulphides.
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Summaxy- Continued

GoldAssociation Cont'd

At a coarsergrindof about50 % minus200meshthe amountof goldlocked

intoa sulphidematrixincreasedto 17 % in SampleF.

TableNo. 1 - GoldAssociation

ZoneC




ZoneF




Sample

Grind% -200mesh 46 77 47 82

Availableby amalgamation 45 68 41 56

Availableby cyanidation 42 26 39 32

Associatedwithcarbonates 6 1 2




Associatedwithironoxidesetc. 1 <1 1 <1

Associatedwithsulphides 6 4 17 10

Associatedwithsilicates <1 1 <1 <1

anidation

Cyanidationtestswereconductedon both samplesat threegrindingsizesin

bottletestson rolls(1g/LNaCN,33 % solids,pli10.5-11.5,2 x 24 h). The resultsare

presentedin TableNo. 2.

A totalof 93 % of the goldin SampleC couldbe recoveredby cyanidationat a

primarygrindof 70 % minus200meshleavinga residueassaying2.5 g/tAu. A finergrind

to 98 % minus200meshreducedthe residueassayto 2.1g/tAu.

A totalof 80 % of the goldin SampleF couldbe recoveredby cyanidationat a

primarygrindof 76 % minus200meshleavinga residueassaying1.6 g/tAu.

.
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Summary- Continued

4. anidation- Cont'd

Cyanideconsumptionrangedfrom2.6 to 3.4kg/tandreducingpowersrangedfrom

200to 260 miL0.1N IGIn04/Lpregnantsolution.

Additionaltestsarebeingconductedto examinevariousmethodsof reducingthe

cyanideconsumption.

TableNo. 2 - anidationof Ore

Grind ReagentCons. Gold Residue HeadTest Sample Reducing
% -200 Ext'n Assay Assay pilRangeNo. Zone

% Au, g/t Au g/t
Power*

mesh NaCN Ca0
kg/t kg/t

27 C 40 1.5 1.2 90 3.70 37.1 120 10.3-11.4
28 C 70 2.9 1.2 93 2.47 36.8 200 10.3-11.1
29 C 98 3.4 1.5 94 2.06 36.0 220 10.3-11.2

30 F 45 1.3 1.2 73 1.72 6.32 122 10.1-11.5
31 F 76 2.8 2.0 80 1.57 7.76 218 10.1-11.2
32 F 99 3.0 2.1 80 1.37 6.76 259 10.0-11.1

*mL 0.1 N KMn04/Lpregnantsolution

5. Flotation


Flotationtestswereconductedon bothsamplesat two grindingsizes(approxr-

imately80 and 98 % minus200mesh).

SampleC: A primarygrindof 80 % minus200meshproduceda flotationtailingwhichreprese,

ted 75 % of the feedweightand assayed1.5 g/tAu. The rougherconcentrateassayed170 g/;

Au, 26 % As, and12 % S at 98 % goldrecovery.

Increasingthe grindingfinenessto 98 % minus200meshdid not significantly

reducegold lossesin the flotationtailing.
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Summary- Continued

5.Flotation- Cont'd

Cleaningtestsreducedthe concentrateweightby about50 % witha lossof

abOut6 % of the gold. The cleanerconcentratefromTest9 represented13 % of the

feedweightand assayed306g/tAu, 41 % As, and19 % S at 92 % goldrecovery.

SampleF: A primarygrindof 80 % minus200meshproduceda flotationtallingwhich

represented65 % of the feedweightandassayed0.5 g/tAu. The rougherconcentrate

asseyed19 g/tAu, 28 % As, and13 % S at 96 % goldrecovery.

Increasingthegrindingfinenessdid notreducegoldlossin the flotation

tailing.

Cleaningtestsreducedthe concentrateweightby about50 % with a lossof about

10 % of the goldin thecleanertailings.The cleamerconcentratefromTest10 represented

19 % of the feedWeightandassayed32 g/tAu, 40 51;.ks,and19 % S at 86 % goldrecovery.

The flotationtestconditionsand resultsarecontainedin TableNo. 3. Gold

gradeversusrecoverycleaningcurvesare illustratedin Figures1 and2.

TableNo. 3 - FlotationTestConditionsandResults

Conditions


Test
No.

5
9
11
13
15*

7
10
12
14
16*

Sample

C Zone
C Zone
C Zone
C Zone
C Zone

F Zone
F Zone
F Zone
F Zone
F Zone

Grind
%-200
mesh

77
77
77
97
-

82

82

82
97
-

RougherFlotation

AX350AP208Time
g/tg/tmin.

40 4012
404012
4040 12
707015
404012

404012
404012
404012
707015
404012

Regrind

min

-
-
10
-

-

-
15

-

-

CleanerFlotation

AX350AP208Stages

	

g/tg/t

---
355
31515
31010
355

---
355
32020
31010
35 5

CleanerFeed

% -200

mesh

-
92
99
99
-

-
92
99
99

-

*10kg chargefor concentrateproduction
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Table No. 3 - FlotationTestConditionsandResults- Cont'd

Results

Test
No.

5
9
11
13
15

7
10
12
14
16

Wgt.

-
13.3
9.1
12.0
11.7

-

19.2

12.8

16.7

17.5

CleanerConcentrate

Assay%,g/t% Dist.

AuAsSAu As S

30640.8 19.292 77 78
36239.8 18.786 50 53
32440.2 19.193 6770
30343.5 19.889 69 71

31.539.618.986 72 74
51.940.718.975 48 49
38.937.918.984 60 63
29.839.919.076 6465

Wgt.

25.4
31.7
36.3
21.3

34.7
40.2
46.8
30.5

RougherConcentrate

Assay%,g/t% Dist.

AuAsSAu As S

14025.9 11.398 96 97
17026.0 12.098 93 96
11821.59.698 95 95
11318.88.798 94 95
17932.2 14.496 93 94

20.828.513.097 95 95
19.328.413.396 93 94
21.025.411.595 94 95
15.921.010.196 93 94
20.832.215.292 8991

Wgt.

72.6
74.6
68.3
63.8
78.7

64.0
65.3
59.8
53.2
69.5

RougherTailing

Assay%,g/t% Dist.

AuAsSAu As

1.270.390.1324
1.460.630.2937
1.320.550.2625
1.270.690.2726
1.900.680.2647

0.420.930.3846
0.471.100.4457
0.781.070.4456
0.541.370.5747
0.771.690.67811

S

3
7

6
5
6

5
6
5
6

9

-1

is.
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SIIMMAX7 Continued

6. anidationof FlotationProducts

Cyanidationtestswereconductedon thecleanerconcentrate,combinedcleaner

tailing,and roughertailingfromflotationtestson bothsamplesC andF. The test

conditionswere1 g/LNaCN,33 % solids,pH 10.5-11.5,2 x 24 h, in bottleteston rolls.

The resultswhichare containedin TableNo. 4 showed85 % goldextractionfrom

the cleanerconcentrate,90 % goldextractionfromthe rougherconcentrateand 93 % overall

goldextractionfromSampleC.

SampleF produced64 % goldextractionfromthe cleanerconcentrate,73% gold

extractionfromthe rougherconcentrateand 76 % overallgoldextraction.

Cyanideconsumptionvas significantlylowerthancyanidetestson bothground

ores. Thisphenomenonwillbe examinedin furthertests.

TableNo. 4 - anidationof FlotationProducts

ReagentCons.*

FlotationProduct NaCNCa0
kg/tkg/t

GoldExt'n
% Au

Ind.O'all

Residue

Assay

Au, g/t

HeadAssay

Au, g/t

Test
No.

Sample

Zone

17 c CleanerConc. 0.07 0.07 96 85 13.2 303
19 c CleanerTail. 0.09 0.14 76 5 6.2 29
6 C RougherTail. 0.20 0.30 74 3 0.5 1.9

18 F CleanerConc. 0.15 0.13 85 64 5.6 30
20 F CleanerTail. o.o8 0.13 57 9 3.6 8.7
8 F RougherTail. 0.20 0.30 42 3 0.4 o.8

*overall



Summary- Continued

• Roastin and anidationof FlotationProducts

The cleanerconcentratesand combinedcleanertailingsfromflotationtestson

bothSamplesC andF wereroastedin a mufflefurnacein two stagesat 575°Cand625°Cto

eliminatethe arsenicandexfoliatethesulphidesto exposethe goldfor recoveryby

cyanidation.

Efficientarsenicand sulphureliminationwas achievedin thetests. Gold

recoveryfromSampleC increasedby 2 % fromthecleanerconcentrateandby 3 % fromthe

rougherconcentrate.Thisdataconfirmedthe goldassociationtestworkin Section3 which

showedapproximately4 % of the goldassociatedwith sulphides.

GoldrecoveryfromSampleF increasedby 6 % fromthe cleanerconcentrateand

by 9 % fromtherougherconcentrate.Thisdataalsoconfirmedthegoldassociationresults

in Section3 whichshowedapproximately10 % goldassociationwithsulphidesat a primary

grindof about80 % ndnus200mesh.

The

TableNo. 5 -

resultsaretabulatedin TableNo. 5.

Effectof Roastininanide Recover7






ReagentCons.* GoldExt'n ResidueAssay
Test
No.

Sample

Zone FlotationProduct Treatment

NaCN Ca0
% Au

AuAsS





kg/t kg/t Ind.O'all g/t%%

17 C CleanerConc. As Rec'd 0.07 0.07 9685 13.2 43.519.8
21 C CleanerConc. Roasted 0.10 0.19 9787 15.01.1 <0.1
19 C CleanerTail. As Rec'd 0.09 0.14 765 6.2 18.47.7
23 C CleanerTail. -Roasted 0.05 0.08 876 3.83.30.5

18 F CleanerConc. As Rec'd 0.15 0.13 8564 5.6 39.919.0
22 F CleanerConc. Roasted 0.16 0.33 9370 5.01.3 <0.1
20 F CleanerTail. As Rec'd 0.08 0.13 579 3.621.710.0
24 F CleanerTail. Roasted 0.16 0.25 7012 3.33.30.2

*overall
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RECOMMENDATIONS

Additionalcyanidationtestsarebeingconductedon SampleC to deteruine

the causeandto examinemethodsof reducingcyanideconsumption.
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SAMPLEPREPARATION

On March5, 1982,2 drumsof F Zoneand1 drumof C Zonegold-arsenopyriteore

werereceivedfromA/S Sulfidmalm.

The 2 drumsof F Zonewerecombined,jawandconecrushedto -10mm andriffled

to reject3/4to storage.Theremaining1/4was rollcrushedto -1.7mm (10mesh)and

riffledinto15 x 2 kg and1 x 10 kg testchargesanda head-samplefor analysis.Three

separateassaysampleswerepreparedforgoldanalysis.

The drumof C Zonewas jawandconecrushedto -10mm andriffledto reject1/2

to storage. The remaining1/2was rollcrushedto -1.7mm (10mesh)and riffledinto15 x

2 kg and 1 x 10 kg testchargesanda headsampleforanalysis.Threeseparateassay

sampleswerepreparedforgoldanaiysis.

ScreenAnal ses

ZoneF - Head

MeshSize % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+lo 0.8 0.8 99.2
14 15.3 16.1 83.9
20 15.5 31.6 68.4
28 14.1 45.7 54.3
35 10.7 56.4 43.6
48 9.5 65.9 34.1
65 7.1 73.0 27.0
loo 5.8 78.8 21.2
150 5.1 83.9 16.1
200 3.9 87.8 12.2
270 3.3 91.1 8.9
400 2.4 93.5 6.5
400 6.5 100.0 -

Total 100.0
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SamplePreparation- Continued

ScreenAnal ses- Cont'd

ZoneC - Head

% Retained
Individual Cumulative

% Passing
Cumulative

MeshSize

(rner)

+10 0.6 0.6 99.4
14 16.8 17.4 82.6
20 16.8 34.2 65.8
28 15.9 50.1 49.9
35 10.6 60.7 39.3
48 9.1 69.8 30.2
65 6.0 75.8 24.2
100 5.1 80.9 19.1
150 4.5 85.4 14.6
200 3.2 88.6 11.4
270 2.6 91.2 8.8
400 1.5 92.7 7.3

- 400 7.3 100.0 -

Total 100.0
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II

INVENTORY 


Thefollowingsamplesareon handat Lakefield.

II 12 kg - 10 mm C Zone
1 x 2 kg 14 mm (10mesh)C Zone

II
_100kg
3 x 2 kg -

10 mm F Zone
1.7mm (10mesh)F Zone

1 x 250g - CleanerConcentrateTest15 C Zone

II

4 x 250g CleanerConcentrateTest16 F Zone
2 x 250g	 -



CombinedCleanerTailingTest16 F Zone

II

I

I / •
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DETAILSOF TESTS

TestNo. 1


Purpose: To determinetheAu associationof ZoneC Sample.

Procedure: A 2 kg -10meshsamplewas groundandfiltered.Two 500gramsamples
werecutas opposite1/8th'sof thefiltercake. One 500gram
samplewas usedas a headsampleforscreenanalysis.
The second500gramsamplewas amalgamatedwith 10 g of mercuxyfor
onehourat pH 10.5withNa0H. Themercurywas recoveredby
elutriation.
The amalgamationresiduewas cyanidedin a 2.5 litrebottlefor
24 hours. ThepH was maintainedat 11.5withCa(011)2andthe
solutionstrengthmaintainedat 1.0g/LNaCN.
The myanideresiduewas filteredwashed3 timeswithwaterand
dried. The solutionandresidueweresampledandanalysedfor
Au andAg.
A 100gramsamplewas riffledfromthecyanideleachresiduefor
furtherleachingtests.
Thissamplewas leachedin 200mL of concentratedHC1 forone

/hourat 100oC kslightboil)to dissolvecarbonate(s).Thepulp
was filteredandtheresiduewaswaterwashed3 times. The
solutionwas assayedforAu. The acidleadhedresiduewas
repulpedwith200mL of waterand cyanidedat pH 11 with20 g/L
NaCNforlh, filtered,andwashed3 timeswithwater.
The cyanidesolutionwas assayedforAu.
To determinetheAu in associaticnwithironoxides,the leach
residuewas leadhedfor1 h at 100°C(slightboil)in concentrated
HC1with stannouschloride.Thenulpwas filteredandwashed3
timeswithwater. The residuewas myanidedat pH 11.0in 200mL
of 20 g/LNaCN,for1 h, filteredandwashed3 timeswithwater.
The leachresiduewas leachedfor1 h at 100°Cin 200mL of_aqua
regia. Thepulpwas filteredandwashed. The aquaregialeach
was repeatedonceto ensurecompletedissolutionof the sulphides.
Thepulpwas filtered,washedandthesolutionandresiduewere
assayedforAu.

Feed: 2000gminus10 meshZoneC ore.

Grind: 20 minutesat 66%solidsin låbballmill.

Conditions: Amalgamation: Feed - 500g groundore
% solids - 33
Time - 1 h
Mercury - 10 g

ConditionNo. 1: Feed - 500g amalgamationtailing
% Solids _ 33
Solution - pH 10.5- 11.5adjustedwith

Ca(OH)2
- NaCN - 1 g/L
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TestNo. 1 - Continued

Re ent Balance

Time Added,Grans Residual Consumed

ActualEquivalentGrams
HoursNaCNCa(OH)2NaCNCa0NaCNCa0

Grams
NaCNCa0

pH R.P.*

0-2 1.051.001.00 0.720.90- 0.10 - 11.7 -
2-8 0.100.10 -0.96 o.o4 - 11.4




8-240.040.04 -1.000:27




0.45 11.3 6o

Total1.191.001.140.721.000.27 0.14 0.45 - -

ReagentConsumption(kgpermetricton of cyanidefeed) NaCN: 0.28 CaO: 0.90

FinalSolutionVolumes: 2240 mL





*ReducingPower: mL 0.1 N K4n04/Lpregnantsolution

HC1 Leach:

anidationNo. 2:

Feed
% Solids
Solution
Temp.
Time

Feed
% Solids

Solution

Time

NaCNNo. 1 LeachResidue
33
Conc.HC1
100°C
1 h

- H01 LeachResidue
33
pH 11.0adjustedwithNaOH
NaCN 20 g/L

- 1 h

HC1SnC1 Leach: Feed
% Solids -
Solution

Temp.
Time
Observations

anidationNo. 3:


NaCNNo. 2 LeachResidue
33
200mL Conc.HC1
20 mL 5% Sn 012
100oC
1 h
- No colourchangevith SnC12

Feed - HC1/SnC12LeachResidue
% Solids - 33
Solution - pH 11.0adjustedwithNaOH

- NaCN 20 g/L
Time - 1 h

A ua-Reia Leach:

Feed - NaCNNo. 3 LeachResidue
% Solids - 33
Solution - 160mL HC1 + 4o mL HNO2
Temp. - 10000
Time - 1 h
Repeat - 1 time
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TestNo. 1 - Continued

MetalluricalResults

Amal amationandanidation No. 1

ProductAmount
Assays,mg/L,g/t


AuAg

% Distribution

AuAg

Hg Amalgam 10 g




44.6




24 h CyanideSolution 2240mL 3.84 0.33 41.3 51.7
24 h CyanideResidue 490.4g 5.97 1.40 14.1 48.3

Head (Calculated) 490.4g 42.4 2. 91 100.0 100.0

OverallResults






Product Amount
Assays,mg/L,g/t % Distribution

Amalgam
NaCN LeachNo. 1
HC1 LeachSolution
NaCN LeadhNo. 2
HC1/SnC12Leach
NaCN LeachNo. 3
Aqua Regia
Residue

-
456.7mL
480 mL
500mL
500mL
510mL
890mL
70.0g

Au

-
3.84
0.006
0.49
0.002
0.11
0.30
0.22

Ag

44.7

41.4
0.1
5.8

0.0

1.3
6.3

0.4

Head (Calculated) 100.0g 42.3 100.0

ScreenAnal sis- 20 Minutes2 k ZoneC

MeshSize

(Tyler) Individual

Retained
Cumulative

% Passing
Cumulative

35 0.3 0.3 99.7
48 2.1 2.4 97.6
65 7.3 9.7 90.3
loo 14.2 23.9 76.1
150 16.8 40.7 59.3
200 13.7 54.4 45.6
270 10.9 65.3 34.7
400 7.7 73.0 27.0
400 27.0 100.0




Total 100.0
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TestNo. 2


Purpose: To determinethegoldassociationof ZoneF sanple. 11(

Procedure: As per testNo. 1.

Feed: 2000gransminus10 mesh ZoneF ore.

Grind: 20 minutesat 66%solidsin labballmill.

Conditions: As per testNo. 1

Re entBalance- anidationNo. 1

Time Added,Grans Residual Consumed IF

R.P.*Actual Equivalent Grans Grams
Hours NaCN Ca(OH)2 NaCN Ca0 NaCN Ca0 NaCN Ca0

0-2 1.05 1.00 1.00 0.72 0.90




0.10




2-8 0.10




0.10




0.96




0.04




8-24 0.04




0.04




1.00 0.27 - 0.45 60

Total 1.19 1.00 1.14 0.72 1.00 0.27 0.14 0.45




ReagentConsumption(kgper metricton of cyanidefeed) NaCN: 0.28 CaO: 0.90

FinalSolutionVolumes: 2120mL

* ReducingPower: mL 0.1 N 14n04/Lpregnantsolution

MetalluricalResults

Amal amationandanidation No. 1

Assays,g/t,mg/L % Distribution
Product Amount






Au Ag Au Ag

Hg Amslgam 10 g -




40.2 -
24 h CyanideSolution 2120mL 0.76 0.14 37.6 28.8
Residue 494.1g 1.92 1.50 22.2 71.2

Head (Calculated) 494.1g 8.66 2.10 100.0 100.0

i

IF
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TestNo. 2 - Continued

MetalluricalResults- Cont'd

OverallResults

Product Amount
Assays,g/t,mg/L

Au

% Distribution

Au

Amalgam - - 41.1
NaCNLeachNo. 1 429mL 0.76 38.3
HC1 LeadhSolution 480mL 0.003 0.1
NaCNLeadhNo. 2 470mL o.o41 2.2
HC1/SnC12Leadh 550mL 0.002 0.1
NaCN LeachNo. 3 840mL 0.02 1.3
Aqua Regia 920mL 0.15 16.2
Residue 66.4g 0.09 0.7

Head (Calculated) 100.0g 8.52 100.0

ScreenAn sis

20 minutes2 k ZoneF

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+20 0.1 0.1 99.9
28 0.1 0.2 99.8
35 0.2 0.4 99.5
48 1.6 2.0 98.0
65 5.7 7.7 92.3
loo 13.0 20.7 79.3
150 17.8 38.5 61.5
200 14.8 53.3 46.7
270 11.2 64.5 35.8
400 8.4 72.9 27.1
400 27.1 100.0 -

Total 100.0






Test No. 3


Purpose:To repeattestNo. 1, but at a finergrind.

Procedure:As per testNo. 1.

Feed:2000 gramsminus10 meshZoneC ore.

Grind:40 minutesat 66% solids in labballmill.

Conditions:As per testNo. 1.

Rea entBalance- anidationNo. 1

TimeAdded, GramsResidualConsumed

ActualEquivalentGramsGrams
HoursNaCN Ca(OH)2NaCNCa0NaCNCa0NaCNCa0

pHR.P.*

0-2 1.05 1.00 1.00 0.72 0.88

-

0.12 - 11.7
2-8 0.12 0.12 0.94 o.o6 - 12.4
8-24 o.o6 o.o6

-

1.00 0.24 0.48 11.3 60

Total 1.23 1.00 1.18 0.72 1.00 0.24 0.18 0.48 -

ReagentConsumption(kgper metrictonof cyanidefeed)NaCN: 0.36 Ca0: 0.96

FinalSolutionVolumes: 2100mi

*ReducingPower: mL 0.1N 104n04/Lpregnantsolution

- 21 -
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TestNo. 3 - Continued

MetalluricalResults

Amal amation&anidation No. 1

ProductAmount
Assays,mg/L,g/t


AuAg

% Distribution

AuAg

Hg Amalgam 10 g -- 67.3-
24 h CyanideSolution 2100mL 3.250.29 25.4 48.4

CyanideResidue 498.7 g 3.941.30 7.351.6

Head (Calculated) 498.7g 53.92.53 100.0100.0

OverallResults






Assays,mg/L,g/t % Distribution
Product Amount





Au Au

Amalgam - - 67.7
NaCN LeachNo. 1 421mL 3.25 25.6
HC1 LeachSolution 470mL 0.002 0.0
NaCN LeachNo. 2 460 mL 0.16 1.4
HC1/SnC12Leach 510mL <0.001 -
NaCN LeachNo. 3 500mL 0.04 0.4

Aqua Regia 880 mL 0.26 4.3
Residue 67.9g 0.50 0.6

Head (Calculated) 100.0g 53.5 100.0

ScreenAnasis





40minutes2 k ZoneC

MeshSize

(Tyler)

% Retained

IndividualCumulative

% Passing
Cumulative

+65 0.1 0.1 99.9
100 1.3 1.4 98.6
150 6.6 8.0 92.0
200 14.6 22.6 77.4
270 16.6 39.2 60.8
400 13.3 52.5 47.5

-400 47.5 100.0    •

Total 100.0
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TestNo.4


Purpose: To repeattestNo.2,butat a finergrind.

Procedure: As pertestNo.1.

Feed: 2000gramsminus10meshZoneF ore.

Grind: 40minutesat66%solidsin låbballmill. II

Conditions: As pertestNo.1.

Re entBalance- anidationNo.1

Time Added,Grams Residual Consumed

Actual Equivalent Grams Grams R.P.*
I

If
II_

ReagentConsumption(kgpermetrictonof cyanidefeed) NaCN: 0.42 Ca0: 0.84
i

FinalSolutionVolumes:2060

* ReducingPower: mL 0.1N !04n04/Lofpregnantsolution It

I

I

Ir

Hours NaCN Ca(OH)2 NaCN Ca0 NaCN Ca0 NaCN Ca0




0-2 1.05 1.00 1.00 0.72 0.88




0.12 - -
2-8 0.12 - 0.12 - 0.91 - 0.09 - -
8-24 0.09 - 0.09 - 1.00 0.30 - 0.42 6o

Total 1.26 1.00 1.21 0.72 1.00 0.30 0.21 0.42 -
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TestNo.4- Continued

MetalluxicalResults

Amalwnation& anidationNo.1

I.
ProductAmount

Assays,mg/L,g/t% Distribution




Amalgam10 g--53.5-

AuAgAuAg



24h CyanidaSolution2060 mL0.710.1330.025.4



II3.CyanideResidue495.9g1.611.6016.574.6



Head(Calculated)495.9R9.802.1100.0100.0




OverallResults






Assays,mg/L,g/t%Distribution




ProductAmount





Amalgam--NaCNLeachNo.1416mL0.7155.7AuAu,31.6




HC1LeachSolution440mL0.3040.2




NaCNLeachNo.2HC1/SnC12Leach540mL500mL0.327

	

<0.3011.5-




NaCNLeachNo.3480mL0.3120.6





AquaRegia940mL0.1010.1





i8.Residue66.4g0.340.3





Head(Ca1culated)100.0g9.34100.0




ScreenAnasis





I40minuteGrind





IMeshSize%Retained%Passing




(Tyler)IndividualCumulativeCumulative




+650.10.199.9





1000.80.999.1




150




4.85.794.3




200 11.9




17.6



82.4




27017.435.065.0





40014.649.650.4





-40050.4100.0_





Total100.0-_




I

II

II

II

II



,
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222Å2.9.n_l

Purpose: To examinethe flotationresponseof C Zoneore.

Procedure: As below.

Feed: 2 kg minus10 meshC Zone

Grind: 40 minutesat 66% solidsin ballmill.

Conditions:

ReagentsAdded,g/tonne Time,minutes
Stage pif

AX350 AF208 DF250 Grind Cond. Froth

Grind - -
Rougher1 20 20 10
Rougher2 10 10 5
Rougher3 10 10 5

140
2 4 7.8
1 4
1 4

Stage Rougher
FlotationCell 1000g D-1
Speed: 1800
% Solids 33

Observations:

The groundsampleappearedliberated.
The arsenopyritefloatedverywell.
Strongfirststageflotation.
The secondandthirdstagesfloatedcoarsearsenopyriteand
somemiddlings.
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TestNo. 5 - Continued

MetalluricalResults

Product
Weight Assays,%, g/tonne


AuAs8

% Distribution

Au As

RougherConc.1 19.61 189.27 32.3 14.2 94.4 85.9 87.4
RougherConc.2 4.31 22.30 12.8 5.25 2.4 7.5 7.1
RougherConc.3 3.44 8.99 5.94 2.32 0.8 2.8 2.5
RougherTailing 72.64 1.27 0.39 0.13 2.3 3.8 3.0

Head (Calculated) 100.00 39.31 7.37 3.18 100.0 100.0 100.0

CalculatedGradesandRecoveries






Products1 & 2 23.92 159.2 28.8 15.6 96.8 93.4 94.5
Products1 to 3 27.36 140.3 25.9 11.3 97.6 96.2 97.0



:-.fX.::::::::::a-rizUt. trty ri:':::::?:,;,-:-:::::".,::-...;:<::.-...;:',1;.:::-.;,:J.-::::::-i-i-y. ;ft::::-,.".2::,::..::::::::t:ilx-::::-..k,:,:::::,J.:::.--%:-4....S±,. .t.:: ::..;:k:::::ax.,.“4.4i.f•Sk>:-.,e4re.-.;.„i
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Test No. 6


Purpose: To gyanidethe flotationtailingfromtestNo. 5.

Procedure: The samplewas pulpedwithwaterin a two litrebottle. NaCNand
limewereaddedandthe oyanidationwas carriedout on rollsin
1 x 24 hourstage. Thepulpwas filteredandthe residuewashed
threetimeswithwater.

Feed: 500g flotationtailingfromtestNo. 5.

SolutionVolume:1000mL PulpDensity33%solids

SolutionComposition:1.0 g/L NaCN

pH Range: 10.5- 11.5with Ca(OH)2

Grind: Nil

Rea entBalance

Time Added,Grams Residual Consumed

PHActual Equivalent Grams Grams
Hours NaCN Ca(OH)2 NaCN Ca0 NaCN Ca0 NaCN Ca0

0-2 1.0 0.17 0.95 0.13 0.84 - 0.11 - 10.9 10.4
I2-7 0.12 0.07 0.11 0.05 0.95 0.02 0 0.16 10.9 10.7

7-24 0.05 - 0.04 0.93 0.03 0.02 0.03 11.0 10.6 22.4

Total 1.12 0.29 1.06 0.22 0.93 0.03 0.13 0.19 - - - I(

ReagentConsumption(kg/tof cyanidefeed) NaCN: 0.26 Ca0: 0.38

* ReducingPower: mL 0.1 N K4n04/Lpregnantsolution

MetalluricalResults




Assays,mg/L,g/t % Distribution
Product Amount





Au Au

Solution 2210mL 0.22 74.2
Residue 497.2g 0.34 25.8

Head (Calc.) 497.2g 1.32 •100.0

Comments:Efficientrecoveryof goldfromroughertailing.
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TestNo. 7


Purpose: To repeattestNo. 5 on F Zoneore.

Procedure: As below.

Feed: 2 kg minus10 meshF Zone.

Grind: 40 minutesat 66% solidsinballmill.

Conditions:

ReagentsAdded,g/tonne Time,minutes
Stage

AX350 A7208 DF250 Cond. Froth

Grind - - - - -
Rougher1 20 20 10 2 4
Rougher2 10 10 5 1 4
Rougher3 10 10 5 1 4

Stage Rougher
FlotationCell 1000g D-1
Speed: r.p.m. 1800
% Solids 23

Observations:

Sampleappearedhighgradearsenopyrite.
Somearsenopyritepresentas pepperinclusionsin silicates.These
particlesremainedin the flotationtailing.

MetalluricalResults

Product
Weight Assays,%, g/tonne

Au As

% Distribution

AuAs

RougherConc.1 22.40• 30.53 35.8 16.5 88.1 73.9 75.3
RougherConc.2 9.39 5.76 20.3 8.79 7.0 17.6 16.8
RougherConc.3 4.18 2.74 7.82 3.45 1.5 3.0 2.9
RougherTailing 64.03 0.42 0.93 0.38 3.5 5.5 5.0

Head (Calculated) 100.00 7.76 10.8 4.91 100.0 100.0 100.0

CalculatedGradesandRecoveries






Products1 & 2 31.79 23.21 31.3 14.22 95.1 91.5 92.1
Products1 to 3 35.97 20.83 28.5 12.97 96.6 94.5 95.0
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TestNo. 8


Purpose: To cyanidethe flotationtailingfromtestNo. 7. 11(

Procedure: The samplewas pulpedwithwaterin a two litrebottle.
NaCNandlimewere addedand the cyanidationwas carried
outon rollsin 1 - 24 hour stage. The pulpwas filtered
andthe residuewashedthreetimeswithwater.

Feed: 500g flotationtallingfromtestNo. 7.

SolutionVolume: 1000mL PulpDensity33%solids

SolutionComposition: 1.0g/L NaCN

pH Range: 10.5- 11.5 withCa(OH)2 IF

ReagentBalance:

Time Added,Grans Residual Consumed

Actual Equivalent Grams Grams PH

Hours

0-2
2-5
5-24

Total

NaCN Ca(OH)2

1.0 0.20
0.13 0.08
0.03 0.07

1.16 0.35

NaCN Ca0 NaCN Ca0 NaCN Ca0

0.95 0.15 0.83 0.12 - 11.2 10.3 - I

0.12 0.06 0.92 0.G2 0.03 0.19 10.9 10.6
-0.03 0.05 0.93 0.03 0.02 0.04 11.0 10.5 32.14 Il

0
1.10 0.26 0.93 0.03 0.17 0.23 - -

ReagentConsumption(kg/tof cyanidéfeed) NaCN: 0.34 Ca0: 0.46

*ReducingPower: mL 0.1N K4n04/Lpregnantsolution

MetalluricalResults




Assays,mg/L,g/t % Distribution
Product Amount





Au Au

I. Solution 2130 mL 0. 041 42.2
2. Residue 496.7g 0.24 57.8

Head (Calc.) 496.7g 0.41 100.0
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2sat_n24.1
Purpose: To examinethe cleaningcharacteristicsof oresampleC.

Procedure: As below.

Feed: 2 kg minus10 meshore sampleZoneC.

Grind: 40 minutesat 66%solidsin låbballmill.


Conditions:

ReagentsAdded,g/t Time,minutes
Stage

AX350 AF208 DF250 Grind Cond. Froth

Grind - - - 40 - -
Rougher1 20 20 10 - 2 4
Rougher2 10 10 5 _ 1 4
Rougher3 10 10 5 - 1 4
lst Cleaner - - - - 1 5

	

5 5 - 1, 2
2nd Cleaner - - - - 1 5
3rdCleaner - - - - 1 4

Stage Rougher Clean,us
Flotation.Cell 1000g D-1 500g D-1
Speed: r.p.m. 1800 1200
% Solids 33

Observations:

Rougher- as per testNo. 5
- somesulphidespresentas smallattachmentson large
ganguepaxticles

Cleaners- mostof the arsenopyritefloatedrapidly.The firstcleaner
requiredadditionalcollectorto floatlargesulphide
particlesandsulphidemiddlings.
watercleaningwas usedin laterstages
2nd& 3rd cleanertailingscontainedmiddlingsand large
arsenopyritegrains
all cleanertailingsappearedhighin slimes
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TestNo. 9 - Continued

MetalluricalResults

Weight Assays,%, g/tonne % Distribution
Product




Au As S Au As




CleanerConcentrate 13.27 306.30 40.8 19.2 91.8 76.5 77.8
3rdCleanerTailing 1.87 41.43 22.6 10.6 1.8 6.0 6.1
2nd CleanerTailing 3.63 38.42 13.6 5.39 3.1 7.0 6.0
lst CleanerTailing 6.65 5.63 4.18 1.74 0.8 3.9 3.5
RougherTailing 74.58 1.46 0.63 0.29 2.5 6.6 6.6

Head (Calculated) 100.00 44.28 7.08 3.27 100.0 100.0 100.0

CalculatedGradesandRecoveries






Products1 & 2 15.14 273.59 38.55 18.14 93.6 82.5 83.9
Products1 to 3 18.77 228.11 33.73 15.67 96.7 89.5 89.9
Products1 to 4 25.42 169.91 26.00 12.03 97.5 93.4 93.4
Products2 to 4 12.15 20.94 9.83 4.19 5.7 16.9 15.6

ScreenAnal sis







CombinedCleanerProducts

MeshSize % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+loo 0.1 0.1 99.9
150 1.6 1.7 98.3
200 6.6 8.3 91.7
270 13.5 21.8 78.2
hoo 14.9 36.7 63.3

-400 63.3 100.0




Total 100.0
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Test No. 10


Purpose: To examinethe cleaningcharacteristicsof oresampleF.

Procedure: As below.

Feed: 2 kg minus10 meshore sampleZoneF.

Grind: 40 minutesat 66% solidsin labbalLmill.

Conditions:

Stage

Gring

ReagentsAdded,g/tonne


AX350AF208DF250

---

Time,minutes

GrinaCond.

40-

Froth


-
Rougher1 20 20 10




2 4
Rougher2 10 10 5




1 4
Rougher3 10 10 5 - 1 4
lst Cleaner - - - - 1 5




5 5 - - 1 2
2nd Cleaner - - - - 1 5
3rdCleaner - - - - 1 14

Stage




Rougher




Cleaner




FlotationCell




1000g D-1 500g D-1




Speed:r.p.m.




1800




120C




% Solids




33





Observations:

Flotationappeaxedas pertestNo.9.
The silica& sulphidemiddlingspresentduringcleaningconsisted
of smallersulphideinclusaons.
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TestNo. 10 - Continued

MetalluricalResults IL
Weight

Product
Assays,%, g/tonne

AuAs8

% Distribution

AuAs




CleanerConcentrate19.20 31.56 39.6 18.9 86.3 72.0 73.9




3rdCleanerTailing3.14 8.58 28.0 12.8 3.8 8.3 8.2




2nd CleenerTailing4.45 4.80 17.8 7.71 3.0 7.5 7.0




lst CleenerTailing7.94 2.20 7.20 3.18 2.5 5.4 5.1




RougherTailing65.27 0.47 1.10 0.44 4.4 6.8 5.8




Head (Calculated)100.00 7.02 10.6 4.91 100.0 100.0 100.0




CalculatedGradesandRecoveries







Products1 & 222.34 28.33 38.0 18.o4 90.1 80.3 82.1 (
Products1 to 3 26.79 24.42 34.6 16.33 93.1 87.8 89.1




Products1 to 43443 19.34 28.4 13.32 95.6 93.2 94.2




Products2 to 415.53 4.24 14.4 6.42 9.3 21.2 20.3




ScreenAna sis

CombinedCleanerProducts

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+100 0.1 0.1 99.9
150 1.4 1.5 98.5
200 6.3 7.8 92.2
270 14.8 22.6 77.4
400 16.4 39.0 61.0

-hoo 61.0 100.0 -

Total 100.0




..01M
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Test No. 11

Purpose: To determinetheeffectof regrindingtherougherconcentratebefore
cleaning.

Procedure: As below.

Feed: 2 kg minus10 meshoresampleZoneC.

Grind: 40 minutesat 66% solidsin labballmill.

Conditions:

Stage
ReagentsAdded,g/tonneTime, minutes

AX350AF208D7250GrindCond.Froth

	

40 - -
2 ' 4
1 4
1 4

	

10 - -
1 3
1 3
1 3
1 5

3rdCleaner - - - - 1 4

Stage Regrind
FlotationCell BallMill

Grind
Rougher1
Rougher2
Rougher3
Regrind
lst Cleaner

2nd Cleaner

- - -
20 20 10
10 10 5
10 10 5
- - -
5 5 5
5 5 5
5 5 5
- - -
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TestNo. 11 - Continued

MetalluricalResults

Product
Weight Assays,%, g/tonne

AuAs5

% Distribution

AuAs

CleanerConcentrate 9.09 361.52 39.8 18.7 86.0 50.3 52.8
3rdCleanerTailing 3.93 51.58 26.5 11.8 5.3 14.5 14.4
2nd CleanerTailing 7.59 20.72 16.4 6.74 4.1 17.3 15.9
lst CleanerTailing 11.07 7.55 8.25 3.33 2.2 12.7 11.4
RougherTailing 68.32 1.32 0.55 0.26 2.4 5.2 5.5

Head (Calculated) 100.00 38.2 7.19 3.22 100.0 100.0 100.0

CalculatedGradesandRecoveries






Products1 & 2 13.02 267.97 35.8 16.61 91.3 64.8 67.2
Products1 to 3 20.61 176.91 28.6 12.98 95.4 82.1 83.1
Products1 to 4 31.68 117.73 21.5 9.61 97.6 94.8 94.5
Products2 to 4 22.59 19.63 14.2 5.95 11.6 44.5 41.7

ScreenAnasis







CombinedCleanerProducts







MeshSize

(Tyler)

% Retained
Individual Cumulative

% Passing
Cumulative

+150 0.1 0.1 99.9
200 0.8 0.9 99.1
270 3.5 4.4 95.6
boo 7.1 11.5 88.5
400

Total

88.5

100.0

100.0 -

offilo

•
1

1

1

1
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TestNo. 12


Purpose: To examinethe effectof regrindingsampleF beforecleaning.

Froceduxe: As below.

Feed: 2 kg minus10 meshore sampleZoneF.

Grind: 40 minutesat 66%sblidsin labballmill.

Conditions:

ReagentsAdded,grams/tonne Time,minutes
Stage

Grind

Rousher1
Rougher2
Rougher3
Regrind
lst Cleaner

2nd Cleaner

3rd Cleaner

AX350


-
-

AF208

-
-

D7250


-
-

Grind

40
-

Cond.

-


-

Froth

-


-

pH

7.9
20 20 10 - 2 4




10 10 5 - 1 4




10 10 5 - 1 4




- - - 15 - - Mik

10 10 5 - 1 5




10 10 5 - 1 5 •01

- - - - 1 5




- - - - 1 4




Observations:

Roughingappearednormal
lstcleanertallinghigh in silicateswithsmallsulphideinclusions.
3rd cleanertållingcontainedconcentratefreearsenopyrite.
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TestNo. 12 - Continued

MetalluricalResults

Product
Weight Assays,%, g/tonne

AuAs

% Distribution

AuAs

CleanerConcentrate 12.82 51.86 40.7 18.9 74.5 48.0 49.4
3rdCleanerTailing 5.73 10.29 30.7 14.1 6.6 16.2 16.5
2nd CleanerTailing 9.63 7.07 19.9 8.80 7.6 17.6 17.3
lst CleanerTailing 12.03 4.53 11.1 4.70 6.1 12.3 11.5
RougherTailing 59.79 0.78 1.07 0.44 5.2 5.9 5.3

Head (Calculated) 100.00 8.93 10.9 4.91 100.0 100.0 100.0

CalculatedGradesandRecoveries






Products1 & 2 18.55 39.0 37.6 17.4 81.1 64.2 65.9
Products1 to 3 28.18 28.1 31.6 14.5 88.7 81.8 83.2
Products1 to 4 40.21 21.0 25.4 11.5 94.8 94.1 94.7
Products2 to 4 27.39 6.63 18.3 8.11 20.3 46.1 45.3

ScreenAnsis







CombinedCleanerProducts

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

150 0.1 0.1 99.9
200 0.7 0.8 99.2
270 3.0 3.8 96.2
400 7.7 11.5 88.5
400 88.5 100.0




Total 100.0 •ffil
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TestNo. 13

Purpose: To repeattestNo.9, but increaseprimarygrind.

Procedure: As below.

Feed: 2 kg minus10 meshore sampleZoneC.

Grind: 60 minutesat 66% solids.

Conditions:

Stage

Grind

ReagentsAdded,g/tonne


AX350AF208DF250

---

Time,minutes

GrindCond.

60-

Froth

-

pH

-

Rougher1 20 20 10 - 2 5 7.8
Rougher2 15 15 5 - 1 5 -

Rougher3 15 15 5 - 1 5 -

lst Cleaner - - - - 1 5 -




10 10 5 - 1 5 _
2nd Cleaner - - - - 1 5 -

3rdCleaner - - - - 1 4 -
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TestNo. 13 - Continued

MetalluricalResults

Product
Weight


%

Asseys,%, g/tonne

AuAsS

% Distribution

AuAs S

CleanerConcentrate 12.03 324.07 40.2 19.1 93.2 66.6 69.5
3rdCleanerTailing 3.30 23.32 20.5 9.33 1.9 9.3 9.3
2ndCleanerTailing 9.43 9.33 10.3 4.43 2.1 13.4 12.6
lstCleanerTailing 11.49 3.22 2.95 0.99 0.9 4.7 3.4
RougherTailing 63.75 1.27 0.69 0.27 1.9 6.0 5.2

Head (Calculated) 100.00 41.8 7.26 3.31 100.0 100.0 100.0

CalculatedGradesandRecoveries







Products1 & 2 15.33 259.33 36.0 17.0 95.1 75.9 78.8
Products1 to 3 24.76 164.12 26.2 12.2 97.2 89.3 91.4
Products1 to 4 36.25 113.12 18.8 8.65 98.1 94.0 94.8
Products2 to 4 24.22 8.34 8.20 3.47 4.9 27.4 25.3

ScreenAnal ses

Roher Tailin





MeshSize % Retained % Passing
(Tyler) IndividualCumulative Cumulative

+loo 0.1 0.1 99.9
150 0.7 o.8 99.2
200 3.9 4.7 95.3
270 12.8 17.5 82.5
400 17.4 34.9 65.1

-400 65.1 100.0 -

Total 100.0




CombinedCleanerProducts




+150 0.1 0.1 99.9
200 1.3 1.4 98.6
270 4.8 6.2 93.8
400 8.8 15.0 85.o

-400 85.0 100.0 -

Total 100.0 - -

i



I .

I
I
I

TestNo.13- Continued

ScreenAn sisofGrotmdProduct

I


i

I
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Product



WeightCumulative, % Passing%100150200270400



CombinedCleanerProduct36.3100.099.998.693.885.0



IRougherTailing63.799.999.295.382.565.1




Head(Calculated)100.099.999.596.586.672.4
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TestNo. 14

To repeattestNo. 10,but increasegrindingtime.

As below.

Purpose:

Procedure:

Feed: 2 kg minus10 meshore sampleZoneF.




Grind: 60 minutesat 66% solids.




Conditions:




ReagentsAdded,g/tonneTime, minutes




Stage




AX350AF208DF250,Grind Cond. Froth

Grind ---6o - -
Rougher1 202010- 2 5
Rougher2 15155- 1 5
Rougher3 15155- 1 5
lst Cleaner ---- 1 5




lolo5- 1 5
2nd Cleaner -- 1 5
3rdCleaner --- 1 4

MetalluricalResults

Product
Weight Assays,%, g/t

AuAs




% Distribution

AuAs

CleanerConcentrate 16.67 38.9 37.9 18.9 83.8 59.7 62.6
3rdCleanerTailing 5.66 6.86 23.9 10.9 5.0 12.8 12.3
2nd CleanerTailing 10.01 3.63 14.4 6.46 4.7 13.6 12.9
lstCleanerTailing 14.48 1.47 5.09 2.22 2.8 7.0 6.2
RougherTailing 53.18 0.54 1.37 0.57 3.7 6.9 6.0

Head (Calculated) 100.00 7.74 10.6 5.03 100.0 100.0 100.0

CalculatedGradesandRecoveries






Products1 & 2 22.33 30.78 34.4 16.9 88.8 72.5 74.9
Products1 to 3 32.34 22.38 28.2 13.6 93.5 86.1 87.8
Products1 to 4 46.82 15.91 21.0 10.1 96.3 93.1 94.0
Products2 to 14 30.15 3.20 11.7 5.26 12.5 33.4 31.4



TestNo. 14 - Continued

ScreenAn ses

Roer Tailin

Mesh Size

(Tyler)

% Retained

IndividualCumulative

% Passing
Cumulative

+65 0.1 0.1 99.9
100 0.1 0.2 99.8
150 0.5 0.7 99.8
200 3.3 4.0 96.0
270 11.3 15.3 84.7
400 17.4 32.7 67.3
400 67.3 100.0 -

Total 100.0




  •

CombinedCleanerProducts




+150 0.1 0.1 99.9
200 0.9 1.0 99.0
270 4.7 5.7 94.3
400 10.4 16.1 83.9

-400 83.9 100.0 -

Total 100.0 •• •  •••  

ScreenAnsis of GroundProduct




Product
Weight




Cumulative,% Passing





.100 150 200 270 400

CombinedCleanerProduct 46.8 100.0 99.9 99.0 94.3 83.9
RougherTailing 53.2 99.8 99.3 96.0 84.7 67.3

Head (Calculated) 100.0 99.9 99.5 97.4 89.2 75.1



Test No. 15


Purpose: To repeattestNo. 9, but usinga 10 kg charge.

Procedure: As below.

Feed: 10 kg of minus10 meshore sampleZoneC.

Grind: 40 minutesat 66% solidsin the largeballmill.

Conditions:

Stage
ReagentsAdded,g/tonneTime, minutes

AX350AF208DF250GrindCond.Froth

Grind - 40 - -
Rougher1 20 20 10 - 2 4
Rougher2 10 10 5 - 1 4
Rougher3 10 10 5 - 1 4
lstCleaner - - - 1 5

	

5 5 - 1 2
2nd Cleaner - - 1 5
3rdCleaner - - 1 4

Stage Rougher Cleaners
FlotationCell Agitair. 1000g D-1
Speed: 1800



TestNo. 15 - Continued

MetalluricalResu1ts

Product
AuAsS

1. CleanerConcentrate%

2nd CleanerTailing
lst CleanerTailing 4.99

CalculatedGradesandRecoveries

Products1 to 4

I WeightAssaYs, %, g/tonne% Distribution

30

	

11.722.5943.519.8AuAsS
2. 3rd CleanerTailing1.3472.2434.215.62.46.2 6.4

	

3.23 38.00 28.611.4

	

10.707.623.25t33.lg:11.3
RougherTailing78.72 1.900.680.263.87.26.3

I Head (Calculated) 100.0039.7 7.L03.27100.0100.0100.0

Products1 & 213.06278.9542.519.491.875.177.5
Products1 to 316.29231.1839.817.894.9 87.688.8

Products2 to 421.28179.4832.214.496.292.893.7

	

9.5628.5518.1..7.73 6.823.922.6

89.468.971.1

4.9
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Test No. 16


Purpose: To repeattestNo. 15,but on sampleF.

Procedure: As below.

Feed: 10 kg of minus10 meshore sampleZoneF.

Grind: 40minutesat 66% solidsin the largeballmill.

Conditions:

Stage
ReagentsAdded,g/tonneTime, minutes

AX350AF208DF250GrindCond.Grind--40-Froth




Rougher1202010-1Rougher210105-1





4




Rougher310lo5-1






lstCleaner----1





5





55-1




2




2ndCleaner----1





5




3rdCleaner--1





4




StageRougherCleaners






FlotationCellAgitair1000gD-1






Speed:r.p.m.1800
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TestNo. 16 - Continued

MetalluricalResults

Product
Weight Assays,%, g/tonne

AuAsS

% Distribution

AuAs

CleanerConcentrate 17.50 29.77 39.9 19.0 75.8 63.6 65.4
3rdCleanerTailing 3.30 18.32 33.6 15.8 8.8 10.1 10.3
2nd CleanerTailing 4.67 7.48 26.0 11.9' 5.1 11.1 10.9
lst CleanerTailing 4.99 3.50 9.67 4.33 2.5 4.5 4.2
RougherTailing 69.54 0.77 1.69 0.67 7.8 10.7 9.2

Head (Calculated) 100.00 6.87 11.0 5.08 100.0 100.0 100.0

CalculatedGradesandRecoveries






Products1 & 2 20.80 27.95 38.9 18.5 84.6 73.7 75.7
Products1 to 3 25.47 24.20 36.5 17.3 89.7 84.8 86.6
Products1 to 4 30.46 20.81 32.2 15.2 92.2 89.3 90.8
Products2 to 4 12.96 8.71 21.7 9.98 16.4 25.7. 25.4
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Test No. 17


Purpose: To performa standardcyanidationteston the cleanerconcentrate
fromflotationtestNo. 15.

Procedure: The samplewas pulpedwithwaterin a two litrebottle.
NaCNand limewere addedandthe cyanidationwas carriedout on
rollsin 1 x 24 hourstage.

Feed: 250 g of cleanerconcentratefromtestNo. 15.

SolutionVolume: 500mL PulpDensity33% solids

SolutionComposition: 1.0g/L NaCN

pH Range: 10.5- 11.5 with Ca(OH)2

ReagentBalance:

Time Added,Grams Residual Consumed 1r
Actual Equivalent Grams Grams pH

Hours NaCN Ca(OH)2 NaCN Ca0 NaCN Ca0 NaCN Ca0
i

0-3 0.53 0.25 0.50 0.19 0.40 0.05 0.10 0.14 11.6 11.5 (
3-6 0.11 0 0.10 0 0.48 0.05 0.02 0 11.5 11.5
8- 24 0.02 0 0.02 0 0.48 0.04 0.02 0.01 11.5 11.2 11

Total 0.66 0.25 0.62 0.19 o.48 o.o4 0.14 0.15 - - i

ReagentConsumption (kg/tof cyanidefeed) NaCN: 0.56 cao: o.6o
ok

MetalluricalResults

Assays,mg/L,g/t % Distribution
Product Amount




Au Au

Solution 1350mL 52.8 95.6
Residue 247.2g 13.17 4.4

Head (Calc.) 247.2 g 301.54 100.0
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TestNo. 18

I .

 .

.• i  .;;;: 1.;:ir':?5;;;;;-s'

Purpose:

Procedure:

Feed:

SolutionVolume:

SolutionComposition:

pH Range:

ReagentBalance:

To performa standardcyanidationteston the cleaner
concentratefromflotationtestNo.16.

The samplewas pulpedwithwaterin a two litrebottle.
NaCNand limewere addedandthe cyanidationwas carried
out on rollsin one 24 hourstage.

250g of cleanerconcentratefromtestNo. 16.

500mL PulpDensity33%solids

1.0g/L NaCN

10.5- 11.5with Ca(OH)2

Time Added,Grams Residual Consumed

PHActual Equivalent Grams Grams
Hours NaCN Ca(OH)2 NaCN Ca0 NaCN Ca0 NaCN Ca0

0-3 0.53 0.25 0.50 0.19 0.43 0.04 0.07 0.15 11.5 11.3
3-8 0.07 o 0.07 0 0.46 0.03 0.04 0.01 11.3 11.1
8-24 0.04 o 0.04 0 0.40 0.01 0.10 0.02 11.1 10.6

Total 0.64 0.25 0.61 0.19 0.40 0.01 0.21 0.18




ReagentConsumption(kg/tof cyanidefeed) NaCN: 0.84 Ca0: 0.72

MetalluricalResults

Assays,mg/L,g/t % Distribution
Product Amount

Au Au

Solution 1290mL 6.15 85.0
Residue 248.0g 5.63 15.0

Head (Calc.) 248.0g 37.62 100.0

i



Test No. 19


Purpose: To performa standardcyanidationteston the coMbined
cleanertailingsfromflotationtestNo. 15.

Procedure:

Feed:

SolutionVolume:

SolutionComposition:

pH Range:

ReagentBalance:

The samplewas pulpedwithwaterin a two litrebottle.
NaCNandlimewere addedand the zyanidationwas carried
out on rollsin one 24 hourstage.

250 g of combinedcleanertailingstestNo. 15.

500mL PulpDensity33%solids

1.0g/L NaCN

10.5- 11.5withCa(OH)2

Time Added,Grams Residual Consumed

PH
Actual Equivalent Grams Grams

Hours NaCN Ca(OH)2 NaCN Ca0 NaCN Ca0 NaCN Ca0

0-3 0.53 0.20 0.50 0.15 0.33 0 0.17 0.15 11.4 10.0
3-8 0.18 0.15 0.17 0.11 0.45 0 0.05 0.11 11.2 10.6
8-24 0.05 0.15 0.05 0.11 0.48 0.01 0.02 0.10 11.4 10.6

Total 0.76 0.50 0.72 0.37 0.48 0.01 0.24 0.36 •••




ReagentConsumption(kg/tof cyanidefeed) NaCN: 0.96 Ca0: 1.44

MetalluricalResults

.Assays,mg/L,g/t % Distribution
Product Amount

Au Au

Solution 1350mL 3.54 75.3
Residue 248.5g 6.17 24.2

Head (Calc.) 248.5g 25.39 100.0
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Test No. 20


Purpose:

Procedure:

Feed:

SolutionVolume:

SolutionComposition:

pH Range:

ReagentBalance:

To performa standardcyanidationteston the combined
cleanertallingsfromflotationtestNo.16.

The samplewas pulpedwithwaterin a twolitrebottle.
NaCNandlimewere addedandthe cyanidationwas caxried
outon rollsin one 24 hourstage.

250g of combinedcleanertailingstestNo. 16.

500mL PulpDensity33%solids

1.0g/L NaCN

10.5- 11.5withCa(OH)2

TimeAdded, Grams

ActualEquivalent
HoursNaCNCa(OH)2NaCNCa0

Residual

Grams
NaCNCa0

Consumed

Grams
NaCNCa0

PE




0-30.530.200.500.15 0.39 0 0.11 0.15 11.5 10.3
3-80.120.150.11 0.11 0.48 0.02 0.02 0.09 11.5 11.1
8-24 0.0200.020 0.48 0.01 0.02 0.01 11.1 10.6

Total 0.670.350.630.26 0.48 0.01 0.15 0.25 .._ ..

ReagentConsumption(kg/tof cyanidefeed)




NaCN: 0.60 Ca0: 1.00




MetalluricalResults






Assays,mg/L,g/t % Distribution
Product Amount

Au Au

Solution 1350mL 0.88 57.2
Residue 248.7 g 3.57 42.8

Head (Calc.) 248.7 g 8.36 100.0

1

,
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TestNo. 21

Purpose: To investigatetheeffectof roastingthe cleaner
concentratefromtestNo. 15 followedby acidleaching
and gyanidation.

RoastFeed: 250 g of cleanerconcentratefromflotationtestNo.
15, ZoneC ore.

RoastConditions: A two stageroastwas performedin a mufflefurnace
with constantrabbling.Duringthe firststap the
samplewas maintainedat a temperatureof 575 C for
45 minutes. Afterthe fuminghad stoppedthe sample
was broughtup to 625°Cfor 30 mintues. The sample
was air cooledandweighed.

Acid LeadhFeed: 127.9g of calcine.

Acid LeachConditions: The calcinewas acidleachedfor onehour at 80°C,
with a pulpdensityof 33%solidsusing5 g/L of
H2SO4.
Afterleaching,thesamplewas filteredand displace-
mentwashed3 timesusingwater.

OyanidationFeed: 127.9g of acidleachresidue.

OyanidationConditions: A standardgyanidationwas carriedout on the acid
leachresidue. Theresiduewas repulpedto 33%
solidsin a two litrebottle,the cyanidestrength
was controlledat 1.0g/L andthepH was maintained
withlimeat 10.5- 11.5. After24 hoursthe pulp
was filteredandthe residuewashed3 timeswith
water.

II
1

1
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TestNo. 21 - Continued

ReagentBalance:

Time Added,

Actual
Hours NaCN Ca(0102

Graras Residual Consumed

Equivalent Grans Grams DH

NaCN Ca0 NaCN Ca0 NaCN Ca0

0-2 0.27 0.13 0.26 0.10 0.18




0.08 0.10 11.6 9.8
2-8 0.08 0.10 0.08 0.08 0.23 0.01 0.03 0.07 11.2 10.8
8-24 0.03 0.05 0.03 0.04 0.26 0.01




o.o4 11.4 10.8

Total 0.38 0.36 0.37 0.22 0.26 0.01 0.11 0.21




ReagentConsumption(kg/tof cyanidefeed) NaCN: 0.86 cao: 1.64

MetalluricalResults

Assays,%, cg/L,g/t % Distribution
Product Amount

Au As Au

Acid LeachSolution
CyanideSolution
Residue

860 mL
1000mL 67. 0
125.6g 14.95

97.3
1.13 <0:05 2.7

Head (Calculated) 250.0g 275.5 100.0

II
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TestNo. 22


Purpose: To repeattestNo. 21,but on the cleanerconcentrate
fromtestNo. 16.

RoastFeed: 250g of cleanerconcentratefromflotationtestNo. 16,
ZoneF ore.

RoastConditions: As for testNo. 21.

Acid LeadhFeed: 132.2g of calcine.

Acid LeadhConditions: As fortestNo. 21.

CyanidationFeed: 132.2g of acidleachresidue.

CyanidationConditions: As fortestNo. 21.

ReagentBalance:

TimeAdded, GramsResidual

ActualEquivalentGrams
HoursNaCNCa(OH)2NaCNCa0NaCNCa0

Consumed

Grams
NaCNCa0

pH




0-20.280.130.270.100.15 0 0.12 0.10 11.1 9.4
2-80.130.150.120.110.27 0 0 0.11 11.1 10.5
8-2400.0500.040.27 0 0 0.04 11.1 10.5

Total0.410.330.390.250.27 0 0.12 0.25




ReagentConsumption(kg/tof dyanidefeed) NaCN: 0.91 Ca0: 1.89




MetalluricalResults






Assays,%, mg/L,g/t % Distribution
Product Amount

Au Au Au

AcidLeachSolution 865mL
CyanideSolution 1070mL 7.80 _ 92.8
Residue 130.3 4.97 1.30 <0.05 7.2

Head (Calculated) 250.0g 36.00 - 100.0
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TestNo. 23

Purpose: To investigatetheeffectof roastinga sampleof
combinedcleanertailingsfromtestNo. 15 followed
by acidleachingand cyanidation.

RosstFeed: 250 g of cotbinedcleanertailingfromflotation
testNo. 15, ZoneC ore.

RoastConditions:

Acid LeachFeed:

Acid LeachConditions:

CyanidationFeed:

CyanidationConditions:

As fortestNo. 21.

210.0g of calcine.

As for testNo. 21.

210.0g of acidleachresidue.

As fortestNo. 21.

Re ent Balance:

Time Added,Grans Residual Consumed

ActualEquivalentGrams
HoursNaCNCa(OH)2NaCNCaDNaCNCa0

Grams
NaCNCa0

pR




0-20.450.150.430.110.35 0.01 0.08 0.10 11.4 10.8
2-80.080.100.080.080.89 0.08 0.04 0.08 11.5 11.3
8-240.04o0.04o0.48 0.02 0 0.01 11.3 10.8

Total0.570.250.53 0.190.48 0.02 0.12 0.17




ReagentConsumption(kg/tof cyanidefeed) NaCN: 0.57 Ca0: 0.81




MetalluricalResults






Product

Acid LeachSolution
CyanideSolution
Residue

Assays,%, mg/L,g/t% Distribution
Amount

AuAsSAu

990mL
1135mL4.63-86.9
204.6g3.843.340.5313.1

Head (Calculated) 250.0g 24.2 - 100.0
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Test No. 24

ReagentBalance:

Time

Hours

Added,Grams

ActualEquivalent
NaCNCa(OH)2NaCNCa0

Residual

Grams
NaCNCa0

Consumed

Grans
NaCNCa0

pH




0-2 0.42 0.15 0.40 0.11 0.16 o 0.24 0.11 11.1 9.1

2-8 0.25 0.25 0.24 0.19 0.40 0 0 0.19 11.2 10.1

8-24 o 0.10 o 0.08 0.40 o o 0.08 11.0 10.3

Total 0.67 0.50 0.64 0.38 0.40 o 0.24 0.38 - -

ReagentConsumption(kg/tof cyanidefeed) NaCN: 1.22 Ca0: 1.93




MetalluricalResults

Assays,%, mg/L,g/t % Distribution
Product Amount

Au As Au

AcidLeachSolution 1000mL
CyanideSolution 1095mL 1.37 70.4

Residue 192.0g 3.26 3.27 0.18 29.6

Head (Calculated) 250.0g 8.52 100.0

Purpose:

RoastFeed:

RoastConditions:

AcidLeadhFeed:

AcidLeachConditions:

CyanidationFeed:

CyanidationConditions:

To repeattestNo. 23,but on the combinedcleaner
tailingsfromtestNo. 16.

250 gofcombinedcleanertailingfromflotationtest
No. 16, ZoneF ore.

As fortestNo. 21.

196.7g of clacine.

As fortestNo. 21.

196.7g of acidleachresidue.

As fortestNo. 21.

1

II

1

1



;
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TestNo. 25


Purpose: To cyanidetheflotationtailingfromTest13.

Procedure: The samplewas pulpedwithwaterin a 2 literbottle. NaCN
and limewereaddedandthe cyanidationwas carriedouton
rollsin one 24 hour stage. The pulpwas filteredandthe
residuewashedthreetimeswithwater.

Feed: 500 g flotationtailingfromTest13.

SolutionVolume: 1000mL PulpDensity33 % solids


SolutionComposition:11.0 gpLNaCN

pH Range: 10.5-11.5withCa(OH)2

ReagentBalance:

Added,grans Residual Coniumed
Time
Hours Actual

NaCNCa(OH)2
Equivalent

NaCNCa0 NaCN
Grams

Ca0
Grans

NaCNCa0

pH




0-2 1.06 0.20 1.00 0.15 1.00 0.00 0.00 0.15 11.0-10.3 -
2-9 0.00 0.10 0.00 0.08 0.90 0.00 0.10 0.08 10.8-10.4 -
9-20 0.11 0.20 0.10 0.15 1.00 0.05 0.00 0.10 11.3-10.9




20-24 0.00 0.00 0.00 0.00 1.00 0.04 0.00 0.01 10.9-10.846

Total 1.17 0.50 1.10 0.38 1.00 0.04 0.10 0.34




ReagentConsumption(kg/tonneof cyanidefeed) NaCN:0.20 Ca0 : 0,68

*ReducingPower: mL 0.1N KMa04/Lpregnantsolution

MetalluricalResults

Product

24 h CyanidePreg.+ Wash
24 h Residue

Head (Calculated)

Comments:

Assays,mg/L,g/t% DistributionAmount AuAu

2280mL0.2074.6

	

498.3g 0.3125.4

	

500.0g1.22100.0

The resultsweresimilarto Test6 at a primarygrindof
77 % -200mesh.



Test No. 26


Purpose: To cyanide'theflotationtailingfromTest14.

Procedure: Sameas Test25.

Feed: 500g flotationtailingfromTest14.

SolutionVolume: 1000mL PulpDensity33 % solids

SolutionComposition: 1.0 gpL NaCN

pH Range: 10.5-11.5withCa(OH)2

ReagentBalance:

Added,grams Residual Consumed
Time
Hours Actual

NaCNCa(OH)2
Equivalent

NaCNCa0 NaCN
Grans

Ca0
Grams

NaCNCa0

pH

0-2 1.06 0.20 1.00 0.15 0.90 0.00 0.10 0.15 10.9-10.2
2-9 0.11 0.10 0.10 0.08 0.90 0.00 0.10 0.08 10.6-10.3
9-20 0.11 0.20 0.10 0.15 1.00 0.05 0.00 0.10 11.2-10.9
20-24 0.00 0.00 0.00 0.00 1.00 0.04 0.00 0.01 10.9-10.8




-







Total 1.28 0.50 1.20 0.38 1.00 0.04 0.20 0.34 -

*ReducingPower: mL 0.1N KMn04/Lpregnantsolution

ReagentConsumption(kg/tof cyanidefeed) NaCN:0.40 Ca0:0.68

-

-

-

85

-

MetalluricalResults


Product

24 h CyanidePreg.+ Wash
24 h Residue

Head(Calculated)

Amount

2130mL
498.7g

500.0g

	

0.051 44.7

	

0.27 55.3

	

0.49 100.0

Assays,mg/L,g/t % Distribution
Au Au

Comments: The resultsweresimilarto Test8 at a primarygrindof
82 % -200mesh.
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Test No. 27


Purpose: TO investigatethe cyanidationresponseof SampleC.

Procedure: The samplewas ground,filteredandpulpedwithwaterin a 2
literbottle. NaCNandlimewereaddedand the cyanidationwas
carriedouton rollsin two 24 hourstageswiththe solution
beingchangedaftereachstage. Betweeneachstagethepulpwas
filteredandtheresiduewashedthreetimeswithwater. The
residuewas thenrepulpedwith freshcyanidesolutionandthe
testcontinued.

Feed: 500g minus10 meshSampleC.

SolutionVolume: 1000mL PulpDensity33 % solids

SolutionComposition: 1.0 gpL NaCN

pH Range: 10.5-11.5withCa(OH)2

Grind: 5 minutesat 66 % solidsin thelab rodmill.

ReagentBalance:

Added,grams
Time
HoursActualEquivalent

NaCNCa(OH)2NaCNCa0

lst Stage

Residual

Grans
NaCNCa0

Consumed

Grams
NaCNCa0

pH R.P.*

0-2 1.06 0.30 1.00 0.23 0.65 0.01 0.35 0.22 11.4-10.6 -
2-5 0.37 0.20 0.35 0.15 1.00 0.05 0.00 0.11 11.4-11.0 -
5-20 0.00 0.00 0.00 0.00 0.95 0.01 0.05 0.04 11.0-10.3 -
20-24 0.05 0.10 0.05 0.08 0.80 0.04 0.20 0.05 11.1-10.8 120

2ndStage








24-301.06 0.30 1.00 0.23 1.90 0.05 0.10 0.18 11.6-10.9




30- 480.11 0.00 0.10 0.00 0.95 0.03 0.05 0.02 10.9-10.0 72

TOtal2.65 0.90 2.50 0.69 1.75 0.07 0.75 0.62




*ReducingPower: mL 0.1N 104n04/Lpregnantsolution

ReagentConsumption(kg/tonneof cyanidefeed) NaCN:1.50 Ca0:1.24

MetalluricalResults

Product Amount
Assays,mg/L,g/t


Au
% Distribution


Au

24 h CyanidePreg.+ Wash 2000mL 8.15 87.8
48 h CyanidePreg.+ Wash 2000mL 0.24 2.6
48 h Residue 484.3 g 3.70 9.6

Head(Calculated) 500.0g 37.14 100.0

1

1
1

1
1
1
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TestNo. 27 - Continued

ScreenAnal sis - 48 hanide Residue

MeshSize% Retained
(Tyler)Individnal Cumulative

% Passing
Cumulative

+35 1.3 1.3 98.7
48 6.4 7.7 92.3
65 10.6 18.3 81.7
loo 12.9 31.2 68.8
150 15.8 47.0 53.0
200 13.2 60.2 39.8
270 9.8 70.0 30.0
400 6.7 76.7 23.3

- 400 23.3 100.0 -

Total 100.0
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TestNo. 28


Purpose:

Procedure:

Feed:

SoluticmVolume:

SolutionComposition:

pH Range:

Grind:

ReagentBalance:

To repeat Test 27 but at a finer grind.

Same as Test 27.

500 g minus 10 mesh Sample C.

1000 mL Pulp Density 33 % solids

1.0 gpL NaCN

10.5-11.5with Ca(011)2

10 mlnutes at 66 % solids in the lab rod mill.

Added, grans Residual ConsumedTime
pHHours Actual Equivalent Grans GramsNaCN Ca(OH)2 NaCN Ca0 NaCN Ca0 NaCN Ca0

lst Stage








0-2 1.06 0.30 1.00 0.23 0.15 0.05 0.85 0.18 11.5-11.0 -2-5 0.89 0.00 0.85 0.00 0.85 0.05 13.15 0.00 11.1-10.9 -5-20 0.26 0.00 0.25 0.00 0.85 0.01 0.25 0.04 10.9-10.3 -20-24 o.16 0.10 0.15 0.08 1.00 o.o4 0.00 0.05 10.9-10.5 200
2nd Stage








24-301.06 0.30 1.00 0.23 0.85 0.03 0.15 0.20 11.6-10.5




30-480.16 0.20 0.15 0.15 0.95 0.03 0.05 0.15 11.1-10.1 88
Total3.59 0.90 3.40 0.69 1.95 0.07 1.45 0.62




*ReducingPower: mL 0.1 N K4:104/Lpregnantsolution
Reagent Consumption(kg per tonne of cyanidefeed) NaCN: 2.90 Ca0: 1.24

Metallur ical Results

ProductAmount Assays, mg/L,g/t

Au

% Distribution
Au

24 h Cyanide Pteg. + Wash 2000'mL 8.55 93.148 h Cyanide Preg. + Wash 2000 mL 0.04 0.448 h Residue 484.0 g 2.47 6.5

Head (Calculated) 500.0 g 36.76 100.0



TestNo. 28 - Continued

ScreenAnal sis- 48hanide Residue

MeshSizeRetained
(Ty.ler)IndividualCumulative

% Passing
Cumulative

+65 0.2 0.2 99.8
100 1.1 1.3 98.7
150 8.7 10.0 90.0
200 19.9 29.9 70.1
270 18.3 48.2 51.8
400 11.9 6o.1 39.9

- 400 39.9 100.0




Total 100.0 .101.






Test No. 29


Purpose: To repeatTest28 but at a finergrind.

Procedure: Sameas Test27.

Feed: 500g minus10 meshSampleC.

SolutionVolume: 1000mL PulpDensity33 % solids

SolutionComposition: 1.0 gpLNaCN

pH Range: 10.5-11.5vithCa(OH)2

Grind: 20 minutesat 66 % solidsin thelab rodmill.

ReagentBalance:

Added,grams
Time
HoursActualEquivalent

NaCNCa(OH)2NaCNCa0

lst Stage

Residual

Grams
NaCNCa0

Consumed

Gramm
NaCNCa0

pH




0-2 1.06 0.30 1.00 0.23 0.10 0.04 0.90 0.19 11.3- 10.6 -
2-5 0.95 0.20 0.90 0.15 0.80 0.03 0.20 0.16 11.2-10.9 -
5-20 0.32 0.00 0.30 0.00 0.85 0.01 0.25 0.02 10.9-10.3 -
20-24 0.16 0.15 0.15 0.11 0.95 0.07 0.05 0.05 10.9-10.6 220
2ndStage








24-301.06 0.30 1.00 0.23 0.80 0.01 0.20 0.22 11.6-10.4




30-480.21

Total3.76

0.20


1.15

0.20


3.55

0.15


0.87

0.90


1.85

0.03


0.10

0.10


1.70

0.13


0.77

11.0-9.9 ;6

moni

*ReducingPower: mL 0.1N /01n04/Lpregnantsolution
ReagentConsumption(kgper tonneof cyanidefeed) NaCN:3.40 Ca0:1.54

MetalluricalResults

Product Amount Assays,mg/L,g/t

Au

% Distribution

Au

24 h CyanidePreg.+ Wash 2040mL 8.35 93.848h CyanidePreg.+ Wash 2000mL 0.04 0.5
48h Residue 504.0g 2.o6 5.7

Head(Calculated) 504.0g 36.01 100.0

- 62 -
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TestNo. 29 - Continued

ScreenAnal sis- 48 h anideResidue

MeshSize % Retained % Passing
(Tyler) Individua1 Cumulative Cumulative

+ 100 0.1 0.1 99.9
150 0.2 0.3 99.7
200 1.4 1.7 98.3
270 9.2 10.9 89.1
boo 18.6 29.5 70.5

- boo 70.5 100.0 -

Total 100.0
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TestNo. 30


Purpose:

Procedure:

Feed:

SolUtion

SolutionComposition:

pH Range:

Grind:

ReagentBalance:

To investigatethe cyanidationresponseof SampleF.

Sameas Test27.

500g minus10 meshore SampleF.

1000mL PulpDensity33 % solids

1.0 gpLNaCN

10.5-11.5 withCa(OH)2

5 minutesat 66 % solidsin the lab rodmill.

Added,grams Residual Consumed




Time





pH




HoursActusl Equivalent Grams Grams




NaCNCa(OH)2 NaCNCa0 NaCNCa0 NaCNCa0




lst Stage






0-2 1.060.30 1.00 0.23 0.75 0.02 0.250.21 11.4-10.7 -
2-5 0.260.20 0.25 0.15 0.95 0.08 0.050.09 11.5-11.2 -
5-20 0.050.00 0.05 0.00 0.900.04 0.10 0.04 11.2-10.6 -
20-24 0.110.10 0.10 0.08 0.950.06 0.05 0.06 11.2-10.9 122

2nd Stage .






24-301.060.30 1.00 0.23 1.85 0.07 0.150.16 11.6-10.9




30-480.16 0.00 0.15 0.00 0.950.03 0.050.04 10.9-10.1 64

Total2.700.90 2.550.69 1.900.09 0.650.60




*ReducingPower: mL 0.1N 1G1n04/Lpregnantsolution
ReagentConsumption(kg/tonneof cyanidefeed) NaCN:1.30

MetalluricalResults

Ca0:1.20

Product Anount Assays,mg/L,g/t

Au

% Distribution

Au

24 h CyanidePreg.+ Wash 2040.mL 1.11 71.5
48 h CyanidePreg.+ Wash 2000mL 0.02 1.3
48 h Residue 498.4 g 1.72 27.2

Head (Caleu1ated) 500.0g 6. 32 100.0
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TestNo. 30 - Continued

ScreenAnal sis- 48 h anideResidue

Mesh Size % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+65 5.5 5.5 94.5
loo 13.1 18.6 81.4
150 20.7 39.3 •60.7
200 15.7 55.0 45.0
270 11.8 66.8 33.2
400 8.0 74.8 25.2

- 400 25.2 100.0 -

Total 100.0






"
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TestNo. 31


Purpose:

Procedure:

Feed:

SolutionVolume:

SolutionComposition:

pH Range:

Grind:

ReagentBalance:

To repeatTest30 but at a finergrind.

Sameas Test27.

500g minus 10 meshore.

1000mL PulpDensity33 % solids

1.0 g/LNaCN

10.5-11.5withCa(OH)m

10 minutesat 66 % solidsin the lab rodmill

Added,grams Residual Consumed
Time pH
Hours Actual Equivalent Grams Grans

NaCN Ca(OH)a NaCN Ca0 NaCN Ca0 NaCN Ca0

lst Stage
0-2 1.06
2-6 10.89
6- 24 0.26

2nd Stage
24-29 1.06
29-34 0.16
34-45 0.05
45- 48 0.00

Total 3.48

0.30 1.00 0.23 0.15 0.07 0.85 0.16 11.4-10.7 -
0.20 0.85 0.15 0.85 0.10 0.15 0.12 11.2-10.8 -
0.10 0.25 0.08 0.91 0.08 0.19 0.10 11.1-10.2218

0.30 1.00 0.23 0.85 0.03 0.15 0.20 10.8-10.1




0.20 0.15 0.15 0.95 0.07 0.05 0.11 10.9-10.2




0.20 0.05 0.15 1.00 0.05 0.00 0.17 10.8-10.3




0.20 0.00 0.15 1.00 0.08 0.00 0.12 10.7-10.5 8o

1.50 3.30 1.14 1.91 0.16 1.39 0.98




*ReducingPower: mL 0.1N 104a04/Lpregnantsolution

ReagentConsumption(kg/tonne of cyanidefeed) NaCN:2.78 Ca0:1.96

MetalluricalResults

Product

24 h Solution
48 h Solution
Residue

Head (Calc.)

Amount

2020mL
2000mL
501.0g

501.0g

Assays, mg/L,g/t
Au

1.39

0.15

1.57

7.76

% Distribution

Au

72.2

7.7
20.1

100.0
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TestNo. 31 - Continued

ScreenAnal sis- 48 h anideResidue

MeshSize

(Tyler)

% Retained
Individual Cumulative

% Passing
Cumulative

+65 0.3 0.3 99.7
loo 0.6 0.9 99.1
150 6.o 6.9 93.1
200 17.0 23.9 76.1
270 20.1 44.0 56.0
400 14.o 58.0 42.0

- 1400 42.0 100.0 -

Total 100.0 - -
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TestNo. 32


Purpose:

Procedure:

Feed:

SolUtionVblume:

SolutionComposition:

pH Range:

Grind:

ReagentBa1ance:

To repeatTest31,but at a finergrind.

Sameas Test27.

500g mlnus10 meshore.

1000mLPulp Density33 % solids

1.0 gplNaCN

10.5-11.5withCa(OH)2

20 minutesat 66 % solidsin thelab rodmill.

1

1
1

1

1

1

Added,gramsResidual
Time
HoursActualEquivalentGrans

NaCNCa(OH)2NaCNCa0NaCNCa0

lst Stage

Consumed
pH

Granw
NaCNCa0




0-2 1.060.301.000.230.100.07 0.90 0.1611.5-10.6 -
2-6 0.950.200.900.150.850.09 0.15 0.1311.1-10.6 -
6-24 0.260.200.250.150.910.08 0.19 0.1611.0-10.0 259
2ndStage





24-291.060.301.000.23 0.85 0.03 0.15 0.2010.8-10.0




29-340.160.200.150.150.900.06 0.10 0.1210.9-10.4




34-450.110.200.100.151.000.05 0.00 0.1610.8-10.2 -
45-48 0.00 0.200.000.151.000.08 0.00 0.1210.7-10.5 112

TUtal3.601.603.401.211.910.16 1.49 1.05




*ReducingPower:mL 0.1N KMA04/Lpregnantsolution





ReagentConstunption(kg/tonneof cyanidefeed)NaCN: 2.98 Ca0:2.10




MetalluricalResults





Product Amount Assays,mg/L,g/t

Au

% Distribution

Au

24 h Solution 2020mL 1.24 73.3
48 h Solution 2000mL 0.11 6.5
Residue 504.2g 1.37 20.2

Head (Calc.) 504.2 g 6.76 100.0
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TestNo. 32 - Continued

ScreenAnal sis- 48 h anideResidue

MeshSize

(Tyler)

% Retained
Individual Cumulative

% Passing
Cumulative

+ 100 0.1 0.1 99.9
150 0.1 0.2 99.8
200 0.4 o.6 99.4
270 5.2 5.8 94.2
400 15.1 20.9 79.1

- hoo 79.1 100.0 ••

Total 100.0
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INTRODUCTION

In a telexdatedFebruary17, 1983,Mr. FrankNixonof

A/S Sulfidmalmrequestedtestworkon F and C Zonesamplesto investigate

a procedureforassessingan averageore grade. Thisprocedureinvolved

grindingandgravityconcentrationof the gold.

LAKEFIELDRESEARCHOF CANADALIMITED

/0.(•LIR
D.M.Wyslouzil,P. Eng.,


Manager.

u b{7,0,4
I. Underhill,

ProjectEngineer.

ExperimentalWork by: T.M.Jessup

'• 1. .•



SUMMARY

HeadAnalsis

DuplicateheadsampleswereremovedfromZoneC andZoneF composites

and assayedin duplicatewiththe following

Sazaple

results:

Assay,g/tAu
ZoneFZone C

HeadSampleA 29.1 41.8




12.6 27.6
HeadSampleB 9.59 31.9




7.20 30.5
Average 14.6 33.0

Average(fromProgress
Report110.1) 7.77 39.1

ZoneF

Two testswere conductedto investigatethe effectof finenessof

grindon the liberationof gold. In bothtests,the groundpulpwaspassedovera

Deisterconcentratingtable. The tableconcentratewas amalgamatedfor2 hoursin

a bottleon rolls. The resultsare summarizedbelow:

TableNo. 1 - Effectof Finenessof Grind

Test%
No.

-200
Mesh Product Weight Assay

g/tAu
% Distribution

Au

42 , 46 Amalgam - 6.46* 8.6




AmalgamTailing 4.23 83.9 47.1




Table-Tailing 95.77 3.48 44.3




Head (calc.) 100.00 7.86 1100.0

43 87 Amalgam - 10.73* 14.8




AmalgamTailing 2.11 139. 40.4




TableTailing 97.89 3.32 44.8




Head (calc.) 100.00 7.4 1 100.0

mg

-, •
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Summary- Continued

2. ZoneF - Cont'd


The tabletailingassayis the averageof assaysperformedon two samples

of the tailing. The individualassayson thisproductwereas follows:

Test42: 4.14,3.26,4.03,2.50g/tAu

Test43: 3.32,3.32g/tAu

Theseresultswouldsuggestthatfreegoldwas presentin thetailingof

TestNo. 42. The finergrindwasusedin all subsequenttestwork.

Due to thehigharsenopyritecontentin the gravityconcentrate,a coating

formedon themercuryinhibitingthe amalgamationandpreventingcoalescence.A

smallxanthateadditionwas madeto overcomethebeadingof themercury.Thisprocedure

had limitedsuccess.

The amalgamationtailingfromTestNo. 43 was retreatedwith20 g mercury,

1 g NaOH and1 g whitelead. The analgarawas easilyrecoveredandwas clean. It is

thoughtthatthe leadprecipitatedsolublesulphideswhichwereinterferringwiththe

amalgamation.The amalgamcontainedan additional7.4%of the goldin theoriginal

feed.

Basedon the resultsof thesetwotests,the remainingZoneF compositewas

treatedin 10 kg batches. Eachchargewas groundto 87%minus200meshandpassed

overthe Deisterconcentratingtable. Two samplesof the tailingweretakendirectly

fromthe table. Thetableconcentrateswereamalgamatedwithmercury,sodium

hydroxideandwhitelead. The resultsof thesetestsarepresentedin TableNo.2.



Summary- Continued

2. ZoneF - Cont'd 

TableNo. 2 - ZoneF

Amalgam
% Dist.
Au

	

45-A 17.1
6.1
14.5
22.0
23.5
8.7
4.2

	

II 8.6


TableTailing

g/tAu % Dist.Au

	

3.92 48.8

	

3.17 44.3

	

3.62 47.6

	

3.21 47.3

	

3.16 44.7

	

3.21 48.2

	

3.00 41.5

	

3.41 47.5


Head(calc.)

g/t Au

7.92
6.98
7.39
6.66
6.84
6.49
6.88
6.98

Test

No.

Theaveragecalculatedheadassaywas 7.0g/tAu witha rangefrom

6.5 g/tto 7.9g/tAu.

A sampleof thetabletailingfromcycleH was amalgamatedto investigate

the presenceof freegold. Lessthan1% of the goldin thetailing(0.4%overall)

was recoveredin the amalgam.

Similarly,the amalgamationtailingfromcycleH was retreatedunderthe

sameconditionsas the firstamalgamation.Becauseof the significantincreasein

the recoveryof freegold,thetailingwas amalgamateda thirdtime. The follcwing

resultswereobtained:

Test45-H


Product % Dist.Au

TableConc.Amalgam1 8.6
TableConc.Amalgam2 32.2
TableConc.Amalgam3 5.7
TableConc.Amal.3 Tail. 6.o
TableTail.Amalgam o.4
TableTail.Ama1.Tail. 47.1

Feed 100.0

Luira rt "--., ts -..--nw?..:::ez.•.-..,:r.::,::".1 ~~-:. ::;;;;, •... ,
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Summary- Continued

Zone F - Cont'd


In eachamalgamation,themercuryeasilycoalescedandappearedcleam.

The overallamountof freegoldin the oreat a grindof 87 % minus200meshwas

46.9% withover99 % of thatgoldpresentin thetableconcentrate.

By treatinga largersample,a moreconsistentheadassaycouldbe

calculated.Amalgamationof thegravityconcentratewas difficultdueto thehigh

contentof arsenopyrite.

Zone C


A 10 kg ZoneC samplewas groundto 85 % minus200mesh. A gravityconcen-

'kratewas recoveredand amalgamatedwithmercury,sodiumhydroxideandwhitelead.

The resultsaregivenbelow.

TableNo. 3 - ZoneC

Test
No. Product Weight


%
Assay,
g/tAu

% Distribution
Au

44 Amalgam




50.44* 12.7




Amal.Tail. 2.68 819. 55.1




TableTail. 97.32 13.2 32.2




Head (calc.) 100.00 39.8 100.0

* mg

The calculatedheadis similarto the directheadassay. Fromthe

resultsof the testwork'conductedon ZoneF, it wouldseemquiteprobablethat

much'ofthe freegoldwas not recoveredduringthe amalgamation.

5
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SAMPLEPREPARATION

The remainingore fromthe ZoneF sampleswas crushedto minus10

mesh. Duplicateheadsampleswereremovedandtheremainingoreriffledinto

test charges.

The ZoneC samplewas preparedin a similarmanner.
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DETAILSOF TESTS

TestNo. 42


Purpose: To investigatetablingand amalgamationas a meansof
calculatinga headassayforthe ore.

Procedure: The samplewas groundin a ballmillandtransferredto a 20
literconditioningtank. Thepulpwas fedovera Deister
concentratingtableanda gravityconcentratecollected.
The concentratewas transferredto a bottleforamalgamation.
The p11was raisedwithNaOHto 11,and the samplewas amalgamated
with-15 g of mercuryfor 2 hours. The amalgamwas recovered
by elutriation.

Feed: 10 kg minus10 meshZoneF.

Orind: 20 minutesin a largeballmillat 85% solids.

Observations: A few smallpiecesof freegoldwereseenon thetable. The
recoveredmercurywas dirtyand didnot coalesce.10 mL of
xanthate(1%sol'n)wereadded. Thisaidedin coalescing.
the amalgam to a extent.

MetalluricalResults

Product

Amalgam

Weight


-

Assays,mg,g/t
Au

6.46

% Distribution
Au

8.6
Amal.Tailing 4.23 83.9 47.1
TableTailing 95.77 3.48* 44.3

Head (calculated) 100.00 7.86 100.0

* averageof fourassays: 4.14g/tAu
3.26
4.03

2.50

1...«~~.....k.s.....~  ^,~ree" ',...q-~...tf. •, . !‘'
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TestNo. 42 - Continued

ScreenAnal sis

MeshSize

(Tyler)

TableTailing

Cumulative
% Passing
Cumulative

% Retained
Individual1

+65 10.4 10.4 89.6
100 13.1 23.5 76.5
150 16.5 40.0 60.0
200 14.5 54.5 45.5
270 11.3 65.8 34.2
400 8.6 74.4 25.6

-400 25.6 100.0




Total 100.0
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Test No. 43


Purpose: To repeatTestNo. 42 witha finergrind.

Procedure: Thegroundsamplewas fed overa Deisterconcentratingtable
and a gravityconcentratewas collected.The concentratewas
amalgamatedfor 2 hourson rollsat pH 11 withNa0H. Xanthate
was addedforan additional30 minutes. The amalgamwas recovered
by elutriation.

Feed: 10 kg minus10 meshZoneF.

Grind: 50 minutesin a largeballmillat 65% solids.

Observations: The amalgamwas largelycoveredwitha blackcoating.The
amalgamationtailingwas retreatedwith1.8g Na0H,2 g white
leadand15 g Hg. The recoveredamalgamwas clean.

Meta1luricalResults

Product

Amalgam

Weight


-

Assays,mg,g/t
Au

1043

% Distribution
Au

14.8
Amal.Tailing 2.11 139. 40.4
TableTailing 97.89 3.32 44.8

Head (calculated) 100.00 7.41 100.0

AmalgamB




3.75 7.4
Ama1.TailingB 2.11 110. 33.0

Head (calculated)




13.5 40.4
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TestNo. 43 - Continued

ScreenAnalvsis

Table Tailing


MeshSize % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+ loo 0.6 0.6 99.4




150 3.7 4.3 95.7




200 9.2 13.5 86.5




270 16.8 30.3 69.7




400 14.8 45.1 54.9




400 54.9 100.0




Total 100.0



TestNo. 44


Purpose: To repeatTestNo.43 on ZoneC.

Procedure: As forTestNo. 43,except2 g Na0H,1 g whiteleadand
30 g Hg wereaddedto the amalgamation.

Feed: 10 kg minus10 meshZoneC.

Grind: 50 minutesin largeballmillat 65% solids.

Observations: The recoveredamalgamwas cleanwithmany smallpiecesof
goldvisible.

MetalluricalResults

Product Weight Assays,mg,g/t
Au

% Distribution
Au

Amalgam




50.44 12.7
Amal.Tailing 2.68 819. 55.1
TableTailing 97.32 13.2 32.2

Head (calculated) 100.00 39.8 100.0

ScreenAnal sis





TableTailing





MeshSize % Retained % Passing
(Tyler) Individual Cumulative Cumulative

+65 0.1 0.1 99.9
100 0.6 0.7 99.3
150 4.3 5.0 95.0
200 10.1 15.1 84.9
270 14.9 30.0 70.0
400 14.6 44.6 55.4

-400 55.4 100.0 -

Total 100.0
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Test No. 45


Purpose: To investigatetablingand amalgamationas a meansof
calculatinga headgradefortheore.

Procedure: Each10 kg chargewas groundand fedoverthe Deister
concentratingtable. Two tabletailingsamplesweretaken
directlyfromthetable. Thetableconcentratewas
amalgamatedwith1 g whitelead,2 g NaOHand 30 g Hg.
The amalgamwas recoveredby elutriation.
Two of the smalgamationtailingsandonetabletailing
wereamalgamatedundersimilarconditionsto determineif
any freegoldwas presentin theseproducts.

Feed: 8 x 10 kg minus10 meshZoneF.

Grind: 50 min/10kg in largeballmillat 65% solids.

Note: A to E: Pb addedafter2 hours
A andB - elutriatedafter15 minuteswithlead
C to E - elutriatedafter30 miuuteswithlead
F to H - leadaddedinitially

MetalluricalResults

Test
No.

45-A

45-B

Product

Amalgam
Ama1.Tail.

TableTail.

Head (calc.)

Amalgam1




Weight
%

-
1.53
98.47

100.00

Assay,
g/t Au

13.54*
177.
3.92

7.92

4.27*

% Distribution
Au

17.1

34.1

48.8

100.0

6.1




Amal.1 Tail.




2.56 135. 49.6




TableTail.




97.44 3.17 44.3




Head (calc.)




100.00 6.98 100.0




Amalgam2 '




7.08* 11.5




Amal.2 Tail.




2.56 107. 38.1




Head (calc.)




2.56 139. 49.6

45-0 Amalgam




- 10.68* 14.5




Amal.Tail.




2.77 101. 37.9




TableTail.




97.23 3.62 47.6




Head (cale.)




100.00 7.39 100.0

LAKEFIELDRESEARCHOF CANADALIMITED
Lakefield,Ontario
April12, 1983 / tmg
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TestNo. 45 - Continued

MetalluricalResults- Contd


Test
ProductNo.

45-D Amalgam
AmalTail.
TableTail.

	

Weight Assay, % Distribution

	

g/t Au Au

	

14.63* 22.0

	

1.90 108. 30.7

	

98.10 3.21 47.3

Head (calc.) 100.00 6.66 100.0

	

45-E Ama1gam 16.11* 23.5
AmalTail. 3.34 65.0 31.8
TableTail. 96.66 3.16 44.7

Head (ca1c.) 100.00 6.84 100.0

	

45-F Amalgam 5.66* 8.7
AmalTail. 2.49 112. 43.1
TableTail. 97.51 3.21 48.2

Head (calc.) 100.00

Amalgam
Amal.Tail. 4.64
TableTail. 95.36

	

6.49 100.0

	

2.87* 4.2

	

80.5 54.3

	

3.00 41.5

45-G

Head (calc.) 100.00 6.88 100.0

II45-H Amalgam1 - 5.99* 8.6
Amal1 Tail. 2.73 112. 43.9
TableTail. 97.27 3.41 47.5

II Head (calc.) 100.00 6.98 100.0

II
Amalgam2 - 20.94* 32.2
al 2 Tail. 2.73 30.6Am



11.7

II Head (calc.)' 2.73 I115. 43.9

Amalgam3 - 2.45* 5.7

I
Amal

H

2.73 12.0

ead (calc.) 2.73 23.5

6.03 Tail.

11.7

I 1
TableTail.Amal - 0.25* 0.4

TableTail.AmalTail. 97.27 1

	

3.08 47.1I

i

I Head (calc.) 97.27 I
i

	

3.11 117.5

* mg

•
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SUMMARY

HeadAnal sis

RepresentativesampleswereremovedfromC andF zoneore foranalysis.

Element C Zone F Zone

•Au (g/t)
Ag (g/t)
As (%)

Fe (%)
S (%)

39.1
3.3
7.71
6.13
3.39

(41.8) 7.77
2.3
10.9
9.26
5.05

(6.83)

) averagefromtestwork.

C anidation

Cyanidationtestswereconductedon bothsamplesto investigatevarious

methodsof reducingcyanideconsumptionas follows:

Preaerateat naturalpH. Filterand discardsolution.Qyanideunderstandard

conditions(1 g/LNaCN,33 % solids,pH 10.5-11.5,2x24h) in bottleteston

rolls.

Preaeratewith0.5g/L Ca0. No intermediatefiltration.Cyanideunderstandard

conditionsusingpreaerationsolution.

Preaeratewith0.5g/L Ca0. No intermediatefiltration.Qyanideunderstandard.

conditionsusingpreaerationsolutionbut increasepulpdensityto 50 % solids.

Qyanideunderstandardconditionsbut add0.5kg/tPb(1103)2per stage.

Cyanideunderstandardconditionsbut maintain0.5g/L Ca0.

Cyanideunderstandardconditionsbut reduceNaCNconcentrationto 0.25g/L.

Preaerationsignificantlyreducedthe NaCNconsumption.NaCNconsumptionby

SampleC decreasedfroni2.9kg/tunderstandardconditionsto 1.3 kg/twithpreaeration

at naturalpH tO 0.9kg/twithpreaerationwith0.5g/L Ca0. NaCNconsumptionby SampleF

decreasedfrom2.8kg/tunderstandardconditionsto 1.1kg/twithpreaerationat natural

pH to 1.7 kg/twithpreaerationwith0.38g/LCa0.



INTRODUCTION

Additionalcyanidationtestswereconductedon two samplesof gold-arsenopyrite

ore fromBindal,Norwayas a continuationof ProgressReportNo. 1. Thepurposeof the

testworkwas to reducecyanideconsumption.

In a telexdatedMay 26,1982,Mr. FrankNixonof A/S Sulfidmalmrequestedthat

no furthertestworkbe conductedat thepresentttme.

LAKEFIELD RESEARCHOF CANADALIMIT1D

Wetuf
D.M.Wyslouzil,P.

Manager

e_sk

R.G.Williamson,P. Eng.,

SeniorProjectEngineer

Investigationby:B. Thomas
L. Paquette
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Summary- Continued

2. C anidation- Cont'd

The preaerationproceduresdidnothaveany significanteffecton gold

extractionwhichrangedfrom93 to 95% fromSampleC and75-80% fromSampleF. The

highergold extractionfiguresreflectedhigherheadassays: the cyanideresidueassays

weresimilar.

Cyanidationwithhighlimeandthe additionof leadnitratereducedNaa

consumptionby SampleC by 10 and 20 % respectively.

An NaCNconcentrationof 0.25g/LNaCNreducedgoldextraction.fromSampleC

to 77% after48hours.

The testconditionsandresultsarecontainedin TableNo.1.
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TableNo. 1 - C anidationTestConditionsandResults

Test
No. Sample

Grind
-200
mesh

Treatment R.P.*

Reagent

Conc.

NaCNCa0
g/Lg/L

Reagent

Cons.

NaCNCa0
kg/tkg/t

Gold
Extin
%

Residue

Assay

Au, g/t

HeadAssay

Au, g/t

28 C 70 Standardtest,P.R.No. 1 200 1.0 - 2.9 1.2 93 2.47 36.8
33 C 70 Aerate1 h withno lime 129 1.0 - 1.3 1.6** 95 2.48 47.7




Filterand discardsolution






34 C 70 Aerate1 h with0.5 g/L 130 1.0 0.5 0.7 2.9 93 3.07 44.6




Ca0.No intermediatefiltration






35 C 70 0.5kg/tPb(N0s)2per stage 187 1.0 - 2.3 1.4 94 2.48 42.7
36 C 70 RepeatTest28 withhighlime 125 1.0 0.5 2.6 1.9 94 2.61 40.7
37 c 70 RepeatTest34 withhigherpulp

density(50% solids)
141 1.0 0.5 1.1 2.5 93 2.63 39.0

38 c 7o RepeatTest37 but reduce 149 0.25 0.5 0.3 2.9 77 9.60 41.0




NaCNto 0.25g/L







31 F 76 Standardtest,P.R.No. 1 218 1.0 - 2.8 2.0 80 1.57 7.76
39 F 76 Aerate1 h withno lime 118 1.0 - 1.1 1.7** 76 1.58 6.61




Filterand discardsolution







40 F 76 Aerate1 h with0.38g/L 155 1.0 0.381.8 2.9 75 1.58 6.39





Ca0.No intermediatefiltration







41 F 76 RepeatTest40 withhigherpulp
density(50% solids)

176 1.0 0.381.6 2.2 76 1.58 6.57

* ReducingPower: mL of 0.1 N 104n04/Lpregnantsolutionafter24 hours
**Goesnot includelimerequiredto neutralizefiltrate.



5

DISCUSSION

Gold extractionwas essentiallycompletefrom both sampleswithin 24 hours

under the standardcyanidationconditions. Increasingthe lime concentrationto 0.38-

0.5 g/L Ca0 slightlyreducedthe gold dissolutionrate. Increasingthe pulp densityto

50 % solids also slightlyreduced the gold dissolutionrate suCh that an additional2-3

% gold extractionwas obtainedin the second24 hour stage.

Cyanideconsumptionsdiscussedin the report are NaCN consumptionafter 2 x 24

hours of leaching.

RECOMME.NDATIONS

Determinethe cause of the cyanideconsumptionby analysisof the heavymetal

and cyanide complexes.

Examinethe effectof alkali chlorinationand S02/aerationin batch tests on

the chemicalcompositionof the.barrensolutionafter zinc dust precipitation.
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SAMPLE PREPARATION

Describedon page13,ProgressReportNo.1, April1982.

INVENTORY

The followingsamplesareon handat Lakefield:

10 mm C Zone

1.7 mm (10mesh)C Zone

10 mm F Zone

1.7 mm (10mesh)F Zone

CleanerConcentrateTest15 C Zone

CleanerConcentrateTest16 F Zone

CombinedCleanerTailingTest16 F Zone

8 kg

1 x 2 kg + 2 x 500g

100kg

2 x 2 kg + 1 x 500g


1 x 250 g


4 x 250 g

2 x 250 g



Ynitiamimwais~

i
- 7 -

DETAILSOF TESTS

TestNo. 33


Purpose: To investigatethe effectof preaerationon NaCNconsumption.

Procedure: The groundsamplewas filteredandpreaeratedforone hourin
a Denverflotcellwithno limeat 40 % solids. The pulpwas
filteredandwashedthreetimeswithwater. Theresiduewas
thencyanidedas forTest27.

Feed: 500g minus10 meshSampleC.

SolutionVolume: 1000mL PulpDensity33 % solids

SolutionComposition: 1.0 g/LNaCN

pH Range: 10.5-11.5withCa(OH)2

Grind: 10 minutesat 66 % solidsin thelab rodmåll.

ReagentBa1ance:

Added,grams Residual Consumed
Time
Hours ActualEquivalentGramsGrams

NaCN Ca(OH)2 NaCNCa0 NaCNCa0 NaCNCa0

1 h reaeration

- 1 -
- - ._ .. - _. 8.1-7.8 -

anidation- lst St e

0-2 1.06 0.30 1.0 0.23 0.75 0.00 0.25 0.23 11.1-10.0 -
2-6 0.26 0.20 0.25 0.15 0.95 0.00 0.05 0.15 10.9-10.3 -
6-24 0.05 0.20 0.05 0.15 0.86 0.00 o.14 0.15 11.1-10.3 129

2ndStage








24-281.o6 0.30 1.00 0.23 0.90 0.03 0.10 0.20 11.4-10.7




28-480.11 0.10 0.10 0.08 0.90 0.03 0.10 0.08 11.1-10.3 i8

Total2.54 1.10 2.40 0.84 1.76 0.03 o.64 0.81  •••




eagentConsumption(kg/tof cyanidefeed) NaCN:1.28 Ca0:1.62


*ReducingPower: mL 0.1N KM104/Lpregnantsolution
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TestNo. 33 - Continued

MetalluricalResults

Product Amount Assays,mg/L,g/t

Au

% Distribution

Au

24 h Preg.+ Wash 2150mL 10.37 • 93.5
48 h Preg.+ Wash 2000mL 0.15 1.3
48h Residue 498.8g 2.48 5.2

Head(0alculated) 500.0g 47.68 100.0
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Test No. 34


Purpose:

Procedure:

Feed:

SolutionVolume:

SolutionComposition:

Grind:

ReagentBalance:

Preaeratewith0.5g/LCa0. Add cyanideand continue
test,withoutintermediatefiltration.

Sameas Test33, but with0.5 g/LCa0 in thepreaeration.
The pulpvas not filteredandwashedbeforecyanidation.
0.5 g/L Ca0wasmaintainedthroughoutcyanidation.

500g mlnus10 meshSampleC.

1000mLPulp Density33 % solids

1.0 g/L NaCN
0.5 g/L Ca0

10 minutesat 66 % solidsin thelabrodmill.

Time
Hours

anidation

1 h Preaeration

Added,grams

ActualEquivalent
NaCN lea(OH)2NaCNCa0

-0.50 0.38


- lst Sta e

Residual

Grams
NaCNCa0

0.01

Consumed

Grans
NaCNCa0

0.37

pH

11.2-8.5 -

0-2 1.06 0.66 1.00 •0.50 0.80 0.11 0.20 0.40 11.7-11.2




2-6 0.21 0.51 0.20 0.39 0.93 0.30 0.07 0.20 11.7-11.7 -
6-24 0.07 0.26 0.07 0.20 1.00 0.39 0.00 0.11 11.7-11.7 130

2ndStame








24- 291.06 0.66 1.00 0.50 0.95 0.25 0.05 0.25 11.7-11.5




29-480.05 0.33 0.05 0.25 0.96 0.38 0.04 0.12 11.7-11.6 743

Total2.45 2.92 2.32 2.22 1.96 0.77 0.36 1.45




*ReducingPawer: mL 0.1N KMn04/Lpregnantsolution

ReagentConsumption(kg/tonneof cyanidefeed) NaCN:0.72 Ca0:Preaeration- 0.74
Cyanidation- 2.16
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TestNo. 34 - Continued

Meta1luxicalResults

ProductAmount Assays,mg/L,g/t

Au

% Distribution

Au

24 h Preg.+ Wash 2160mL 9.40 91.0
48h Preg.+ Wash 2130mL 0.22 2.1
48h Residue 499.5g 3.07 6.9

Head (Calculated)500.0 g 44.60 100.0



TestNo. 35


Purpose: To repeatTest28,but with0.5kg/tPb(NO2)2/stage.

Procedure: Sameas Test27.

Feed: 500g minus10 meshSampleC

SolutionVolume: 1000mL PulpDensity33 % solids

SolutionComposition: 1.0 g/LNaCN

pH Range: 10.5-11.5withCa(OH)2

Pb(NO2)2: 0.5kg/t/stage

Grind: 10 minutesat 66 % solidsin thelab rodmill.

ReagentBalance:

Added,gramsResidual
Time
HoursActualEquivalentGrans

NaCNICa(OH)2NaCNCa0NaCN

lst Stage

Consumed
pH

Grans
Ca0NaCNCa0




0-2 1.060.301.000.230.20 0.020.80 0.2011.3-10.7 -
2-4 0.840.000.800.000.900.030.10 0.0010.7-10.6 -
4-7 0.110.200.100.151.000.070.00 0.1111.3-10.9 -
7-24 0.000.000.000.000.850.010.15 0.0610.9-10.5 187

2nd Stage





24-281.060.301.000.230.90 0.020.10 0.2111.4-10.6




28-480.110.200.100.151.000.060.00 I0.1111.4-10.6
i

-64

Total3.181.003.000.761.85 I0.071.15 0.69




*ReducingPower:mL 0.1N 104n04/Lpregnantsolution




ReagentConsumption(kg/tonneof cyanidefeed)NaCN: 2.30 Ca0:1.38




MetalluricalResults

Product

24 h Preg.+ Wash
48 h Preg.+ Wash
48 h Residue

Head (Calc.)

Amount

2120mL
2000mL
500.3g

500.3g

Assays,mg/L,g/t

Au

9.48
0.018
2.48

42.73

% Bistribution

Au

94.0
0.2

5.8

100 .0



TestNo. 36


Puxpose: To repeatTest28,but with0.5 g/LCa0.

Procedure: Sameas Test27.

Feed: 500g minus10 meshSampleC.

SolutionVolume: 1000mL PulpDensity33 % solids

SolutionComposition: 1.0 g/LNaCN
0.5 g/LCa0

Grind: 10 minutesat 66 % solidsin thelab rodmill.

ReagentBalance:

Time
HoursActual

NaCN

lst Stage

Added,grams

Equivalent
Ca(OH)gNaCNCa0

Residual

Grams
NaCNCa0

Consumed

Grams
NaCNCa0




R.P.*

0-2 1.06 o.66 1.00 0.50 0.13 0.19 0.87 0.31 11.7-11.4 -
2-4 0.92 0.41 0.87 0.31 0.90 0.35 0.10 0.15 11.8-11.7 _
4-7 0.11 0.20 0.10 0.15 0.95 0.42 0.05 0.08 11.8-11.8 -
7-24 0.05 0.11 0.05 0.08 0.88 o.46 0.12 0.04 11.9-11.9 125
2nd Stage








24-281.06 0.66 1.00 0.50 0.90 0.25 0.10 0.25 11.7-11.6




28-480.11 0.33 0.10 0.25 0.95 0.40 0.05 0.10 11.8-11.7 32

Total3.31 2.37 3.12 1.79 1.83 I0.86 1.29 0.93




*ReducingPower: mL 0.1N KMn04/Lpregnantsolution
ReagentConsumption(kg/tonneof cyanidefeed) NaCN:2.58 Ca0:1.86

Mita.pagicalResults

Product Amount Assays,mg/L,g/t

Au

% Distribution

Au

24 h Preg.+ Wash 2075mL 9.07 92.3
48 h Preg.+ Wash 2000mL 0.14 1.4
48 h Residue 501.8g 2.61 6.3

Head(Calc.) 501.8g 40.65 100.0

 .,e-ZA441vP

-12 -
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To repeatTest34,but at higherpulpdensity.

Sameas Test34,but the preaerationwas performedat 60 %
solidsandthecyanidationat 50 % solids.

Feed: 500g minus10 meshSampleC.

SolutionVolume: 500mL PulpDensity50 % solids

SolutionComposition: 1.0 gplNaCN
0.5 gpLCa0

Grind: 10 minutesat 66 % solidsin the labrodmill.

ReagentBa1ance:

Time
Hours

C anidation

1 h Pre-aeration

Added,grams

Actua1Equivalent
NaCNCa(OH)2NaCNCa0

0.220.17
-

- lst Sta e

Residual

Grans
NaCNCa0

0.00

Consumed

Grams
NaCNCa0

0.17 9.6- 8.0

0-1 0.53 0.33 0.50 0.25 0.25 0.01 0.25 0.24 11.5-10.7
1-5 0.26 0.32 0.25 0.24 0.45 0.04 0.05 0.21 11.7-11.2
5-21 0.05 0.28 0.05 0.21 0.45




0.05 - 11.7-11.0
21-24 0.05 0.00 0.05 0.00 0.44 0.05 0.06 0.20 11.0-11.0
2ndStage







24-28i 0.53 0.33 0.50 0.25 0.48 0.05 0.02 0.20 11.8-11.3
28-430.02 0.26 0.02 0.20 0.45 0.06 0.05 0.19 11.8-11.4
43-480.05 0.25 0.05 0.19 0.45 0.22 0.05 0.03 11.7-11.6

Total1.49 1.99 1.42 1.51 0.89 0.27 I0.53 1.24 -

MetalluricalResults

Product

24 h Preg.+ Wash
48 h Preg.+ Wash
48 h Residue

Head (Calc.)

Amount

1760mL

1800mL
499.9 g

500.0g

Assays,mg/L,g/t

Au

9.67

0.66
2.63

39.04

%Distribution

Au

87.2
6.1
6.7

100.0

-
-
-
141

-
-
58

I

*ReducingPower: mL 0.1N 104n04/Lpregnantsolution

ReagentConsumption(kg/tonneof cyanidefeed) NaCN:1.06 Ca0:Preaeration- 0.34
: Cyanidation- 2.14

.a

TestNo. 37

Purpose:

Procedure:



Test No. 38


Purpose: To repeatTest37,but with0.25g/LNaCN.

Procedure: Sameas Test37,but with0.25g/L NaCN.

Feed: 500g minus10 meshSampleC.

SolutionVolume: 500mL PulpDensity50 % solids

SolutionComposition: 0.25gplNaCN
0.50gpL Ca(OH)2

Grind: 10 minutesat 66 % solidsin thelabrOd mill.

ReagentBalance:

Time
Hours

1 h -

anidation

Added,grans

ActualEquivalent
NaCNCa(OH)2NaCNCa0

eaeration

10.220.17

- lstSta e

Residual

Grams
NaCNCa0

0.00

Consumed

Grams
NaCNCa0

0.17 9.8-8.1




0-1 0.14 0.33 0.13 0.25 0.08 0.00 0.05 0.25 11.3-10.3




1-3 0.05 0.33 0.05 0.25 0.13 0.03 0.00 0.22 11.5-11.0




3-5 0.00 0.29 0.00 0.22 0.10 0.08 0.03 0.17 11.7-11.4




5-21 0.03 0.22 0.03 0.17 0.09




0.04




11.7-10.9




21-24 0.04 0.00 0.04 0.00 0.13 0.06 0.00 0.19 10.9-10.9 1179
2ndStage








24-28 0.14 0.33 0.13 0.25 0.11 0.05 0.02 0.20 11.5-11.1




28- 43 0.02 0.26 0.02 0.20 0.13 0.06 0.00 0.19 11.7- 11.2




43-48 0.00 0.25 0.00 0.19 0.13 0.19 0.00 0.06 11.6-11.5 49

Tbtal 0.42 2.23 0.40 1.70 0.26 0.25 0.14 1.45




*ReducingPower: mL 0.1N K4n04/Lpregnantsolution
ReagentConsumption(kg/tonneof cyanidefeed) NaCN:0.28 Ca0:Preaeration= 0.34

: Cyanidation= 2.56

MetalluricalResults

Product

24 h Preg.+ Wash
48 h Preg.+ Wash
48 h Residue

Head (Calc.)

Afflount

1860mL
1740mL
498.2g

500.0g

Assays,mg/L,g/t

Au

5.67

2.98

9.60

41.04

% Distribution

Au

51.4

25.3

23.3

100.0

,, •
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TestNo. 3,


Purpose:

Procedure:

Feed:

SolutionVolume:

SolutionComposition:

pH Range:

Grind:

ReagentBalance:

To repeatTest33,but on SampleF.

As forTest33.

500g mlnus10 meshSampleF.

1000mL PulpDensity33 % solids

1.0gpl NaCN

10.5-11.5withCa(OH)2

10 minutes/500g at 66 % solids'ina labrodmill.

Added,grams Residual Consumed
Time
Hours Actual


NaCN Ca(OH)2
Equivalent

NaCN
I

Ca0
GraUS

NaCN Ca0
Grans

NaCN Ca0






8.3-7.9




0.55 0.21 0.73 0.00 0.22 0.21 10.9-10.0 -
0.22 0.19 0.83 0.00 0.12 0.19 11.0-10.0 -
0.12 0.18 0.95 0.08 0.00 0.10 10.9-10.5 118

0.95 0.19 0.88 0.06 0.07 0.13 10.7-10.5 Mi•

0.07 0.11 0.84 0.02 0.11 0.15 10.9-10.4  11.

0.11 0.15 0.95 0.10 0.00 0.07 10.8-10.5 39

2.42 1.03 1.90 0.18 0.52 0 .85 I-




Pre-aeration

0-1

lst Stage


0-2 1.0 0.28
2-18 0.23 0.25
18-24 0.13 0.24

2ndStage


0-11/2 1.0 0,25
132-171/20.07 0.15
171/2-240.12 0.16

Tøtal 2.55 1.33

*ReducingPower: nt 0.1N 104Ja04/Lpregnantsolution
ReagentConsumption(kg/tonneof cyanidefeed) 24 hours 48 hours

NaCN : 0.69 NaCN : 1.05
Ca0: 1.01 Ca0 : 1.72

Amount Assays,mg/L,g/t

Au

% Distribution

Au

950mL 2.36 68.5
1150mL 0.20 7.0
2030mL 0.01 0.6
494.9g 1.58 23.9

494.9g 6.61 100.0

MetalluricalResults

Product

24 h Preg.Solution
24 h Wash Solution
48 h Preg.+ Wash
48 h Residue

Head (Calc.)
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TestNo. 40


Purpose: To repeatTest34,but on SampleF.

Ptocedure: As forTest34.

Feed: 500g minus10 meshSampleF.

SolutionVolume: 1000mL PulpDensity33 % solids

SolutionComposition: 1.0 gplNaCN
0.5 gpLCa(OH)2

Grind: 10 minutes/500gransat 66 % solidsin.alabrodmill.

ReagentBalance:

Added,grams Residual Consumed
Time pH
Hours Actual Equivalent Grans Grans

NaCN Ca(OH)2 NaCN Ca0 NaCN Ca0 NaCN 1 Ca0

0.38 11.0-8.6

	

0.24 11.3-11.1 -

	

0.29 11.5-10.7 -
0.10 11.2-11.2 155

0.20 11.3-11.3
0.21 11.4-11.2

 0.03 11.2-11.3 21

1.36

*ReducingPower: mL 0.1N KMn04/Lpregnantsolution
ReagentConsumption(kg/tof cyanidefeed) Preaeration 24 hours 48 hours


NaCN : - NaCN 1.58 NaCN : 1.84
Ca0 : 0.76 Ca0 : 2.02 Ca0 : 2.90

MetalluricalResults

Product Amount Assays,mg/L,g/t

Au

% Distribution

Au

24 h Preg.Solution 920mL 2.28 65.8
24 h Wash Solution 2060mL 0.12 7.8
48 h Preg.+ Wash 2000mL 0.024 1.6
48 h Residue 499.3g 1.58 24.8

IIHead (Calc.) 499.3g 6.39 100.0

Preaeration

0.50 - 0.38 - 0.00 -0-1I

lst Stage

-

0-2 1.0 0.50 0.95 0.38 0.28 0.14 0.67
2-18 0.71 0.32 0.67 0.24 0.85 0.09 0.10
18-24 0.11 0.38 0.10 I0.29 0.93 0.28 0.02

2ndStage







0-11/21.0 0.50 0.95 0.38 0.91 0.18 0.04
11/2-17320.040.26 0.04 0.20I 0.86 0.17 0.09
174.240.09 0.28 0.09 0.21I 0.95 0.35 0.00

Total2.95 2.62 2.80 1.99 1.88 0.63 0.92
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TestNo. 41 

PUrpose:

Procedure:

Feed:

SolutionVolume: 500mL

SolutionComposition: 1.0 gpLNaCN
0.50gpLCa(OH)2

Grind: 10 minutes/500g at 66 % solids

ReagentBalance:

in a lab rodmill.

Tb repeatTest4o,but at a higherpulpdensity.

As forTest37.

500g minus10 meshSampleF.

PulpDensity50 % solids

Time
HoursActual

NaCN

Pre-aeration

Added,grams

Equivalent
Ca(OH)2NaCNCa0

1
0.250.19

Residual

Grans
NaCN Ca0

0.000-1

lst Stage




0-2 0.50 0.250.48 0.19 0.09 0.02
2-18 0.41 0.220.39 0.17 0.22 0.00
18-24 0.17 0.250.16 0.19 0.42 0.04

2nd Stage






0-11/20.50 0.250.48 0.19 0.42 0.04
11/2+171/20.060.200.06 0.15I 0.41 0.01
171/2+240.07 0.240.07 0.18 0.43 0.10

Total1.71 I1.58I1.64 1.20 0.85 0.14

Consumed

Grans
NaCNCa0

0.19

PH

9.6-8.2

R.P.*

0.39 0.17 11.0-10.0 -
0.16 0.19 11.1-9.9




o.o6 0.15 11.1-10.5 176

0.06 0.15 11.2-10.8




0.07 0.18 11.2-10.4




0.05 0.09 11.2-10.9 ;8

0.79 I1.06




*ReducingPower: mL 0.1N 14n04/Lpregnantsolution

ReagentConsumption(kg/tof cyanidefeed) Preaeration
	

24 hours 48 hours


NaCN : - NaCN : 1.24 NaCN : 1.61
Ca0 : 0.38 Ca0 : 1.40 Ca0 : 2.24

MetalluricalResults

Amount
Assays,mg/L,g/t


Au
% Distribution

Au

440mL 4.48 61.0
780mL 0.149 11.8
1380mL 0.074 3.1
491.5g 1.58 24.1

491.5g 6.57 100.0

Product

24 h Preg.Solution
24 h Wash Solution
48 h Preg.+ Wash
48 h Residue

Head (Calc.)


