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• EXPLORATION WORK WITHIN THE MØKLEVATN PROPERTY,
GRONG, NORD-TRØNDELAG, 1996

I. INTRODUCTION:

1.1 Location and Infrastructure:

'The Møklevatn property is situated within the Grong municipality in central Norway. The
property which includes the two base metal sulphide deposits, Skiftesmyr and Godejord,
extends from 7 to 15 km east of the Grong municipality centre. Grong is located on the main
highway and railway line between north and south Norway, (see Fig. 1). The distance by road
to Steinkjer, the County administration centre, is 83 km and to the Værnes airport at
Trondheim is 167 km.•
1.2 Legal aspects of the Property:

The Møklevatn property or claim block which consists of 54 individual claims (mutinger),
covering an area of 15.75 km2 (see Fig. 2) was renewed for 1997. The block was initially
applied for in 1995 by Norway Gold Exploration A/S (NGE) and included «over pegging» of
the two copper-zinc deposits Skiftesmyr (S) and Godejord (G), which, at that time were held
by the Nord-Trøndelag county. The Møklevatn property is part of the Norwegian Mineral
Venture (NMV) which is a Joint Venture agreement between Geologiske Tjenester a.s./NGE
and the Canadian company 1052544 Ontario Ltd.

1n 1996 NMV entered into an agreement with the Canadian junior company Braddick
Resources Ltd. (Braddick), permitting this company to earn an interest in the property.
Based on a program commitment from Braddick, the Nord-Trøndelag County relinquished
their claims on Skiftesmyr and Godejord and these deposits then automatically became part of

111 NGE' s Møklevatn property

Braddick has, through Geologiske Tjenester a.s., carried out substantial work on the property
during 1996 which is presented in this report.

1.3 Logistics and Personnel:

The claims, as shown on Fig 2 are situated north of the Sandøla river. After a steep climb
from the bottom of this valley, most of the claim block cover an undulating plateau with
elevations between 200 and 400 m above sea level Spruce and birch forest with scattered pine
and numerous bogs dominate the area, (see Photo 1-4). The spruce is subject to industrial
logging operations.

The exploration program during 1996 was concentrated around the Skiftesmyr and Godejord
deposits. Skiftesmyr was reached from a logging track running in to the property from the
north-west, and Godejord is accessible from a loeging track climbing north from the Sandola



111
valley. So far there are no direct north-southconnectionsbetweenthe two deposits,but two
logging tracks withinthe propertyare separatedfrom each other onlyby 4-500m.

The explorationcrew livedin Grongduringthe program and drove out to the propertyby car
and walked to the deposits each day.
The field programwas carried out in three periodsbetweenJuly 1 to August 14, August 19to
29 and October 15to 19.The fieldpersonnelvaried between I to 4 persons, but 2-3 persons
were involvedmost of the time.

Geologiske Tjenestera.s. suppliedthe followingteam for thejob:

Boye Flood,geologist, supervisor
Arne Reinsbakken,project geologist
JanneckeBugge, geologystudent, fieldassistant
UlfJohanessen, geology student, fieldassistant

• 2. GEOLOGY AND MINERALIZATION:

The Møklevatnproperty is part of the SW corner of the Grong District, This District is
underlain dominantlyby Lower Paleozoicmetavolcanics,metasedimenatryand intrusiverocks
of Mid. Ordovicianage. They comprises the GjersvikNappe, part of the KnliNappe complex
of the Upper Allochthontectonostratigraphywithinthis part of the central Scandinavian
Caledonides. These nappe sheetshavebeen thrust eastwards onto the Baltic Shield.

Mafic volcanitesdominatethe islandarc - riftedarc complexwith felsicvolcanitesforming
only a minor component.The felsicvolcanitesoccur at severalstratigraphiclevels,often
associated with sulphidemineralizationthat are generallyoverlainby thin layersof bandediron
formations (BLF),whichregionallycan form extensivemarker horizonsthroughout the district.
The whole sequencehas undergoneextensivefoldingand shearingdeformationrelatedto
thrusting and nappe emplacements.The rocks have undergoneUpper Greenschist,gradinginto
Lower Amphibolitefaciesmetamorphismwithinthe western part of the district..• Volcanic hosted massivesulphide(VHMS) mineralizationis commonin the volcaniccomplex,
occurring at severalstrategraphiclevels.Althoughmost of the depositsare small,
(< 1M m t ), severalmajor depositsoccur in the district (Joma = 20 M m t, Skorovass 10M m
t, Skiftesmyr3 M m t and Gjersvik2 M m t). Skorovasswas minedfrom 1952to 84 while
production at Joma and Gjersvikis forecast to stop during 1998. Then, for the first timesince
1952 there willbe no miningactivityin the Grongdistrict.

The size of the three largest depositswhichpartlyincludemassivepyrite low in base metals,
and base metalgrades for given periodsof production are shownbelow:

Joma 1972-94,9.6 M mt 1.5 % Cu, 1.46% Zn
Skorovass 1976-84, 1.7 « 1.15 « « 2.71 « «
Gjersvik Total 1.6 « 1.6 « « 1.0 « «
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The Skiftesmyr deposit• This deposit occurs roughly at the same straticraphic level as the
Gjersvik and Skorovass deposits. The orebody consists rnainly of Cu-Zn rich massive pyritic
lenses and layers enclosed within a quartz-sericite, albite and chlorite rich schistose country
rock. The plate-like orebody has a thickness varying between 2 to 20 rn, 4-6 m being most
common. The general strike of the ore zone is east north-east to west south-west and the total
strike length of the orebody around 350 m. The zone dips steeply to the north.

Underground mining plans by Norsulfid A/S, quoted a total of 2,685,000 metric tonnes
grading 1.38% Cu, 2.13% Zn, 8.6 g/t Ag , 0.3 g/t Au and 34.6% S (cut off 1% Cu
equivalents).

The Gode.ord de osit: The deposit occur in a different environment to Skiftesmyr. The rocks
are dominated by mafic volcanites and minor tuffite/sediments of possibly Cambrian age. The
ore zone lies at a level in the thick volcanic sequence that is dominated by carbonate rich
tuffites with iron formations (see Photo 8) and cherts that are intercalated with mafic volcanites
and minor felsic units. The total strike length of the mineralization is in excess of 2 km.
However, most work is confined to a c. 500 m long zone surronding the main working, (see
Fig. 4B). The ore zone has roughly an E-W trend and dips steeply (60-70°) to the north. The
thickest part of the orebody plunge steeply to the NE. The ore generally occur as actinolite-
tremolite, quartz, carbonate and sericite rich rocks that contain variable dissemination to semi-
massive mineralization of pyrite-sphalerite-chalcopyrite +/- galena.

An ore reserve calculation by Norsulfid A/S based on an underground production plan gave
76,221 metric tonnes of 0.76% Cu, 7.76% Zn, 24.4 g/t Ag and 0.83 g/t Au.
An ore reserve calculation by NGU using a cut-off of 1% Cu equivalent gave the following:
250-300,000 metric tonnes grading 0.6% Cu, 4.2% Zn, 0.1% Pb, 15 g/t Ag and 0.4 git Au

A more detailed account of the geology of the two deposits is found in Appendix I.

• 3. PREVIOUS WORK:

The Grong District has through most of this century been subject to extensive exploration
including regional studies such as geological mapping, stream sediment geochemistry and air
borne geophysics. A number of mineralized showings have been investigated in detail,
including diamond drilling
An extensive data base for the Grong district has been compiled by The Geological Survey of
Norway (NGU) as part of the Nord-Trøndelag county program. Most of the relevant reports
and publications have been listed (see NGU Rapport 94.004), in addition there are the latest
exploration reports filed at the Commissioner of Mines office, (see Appendix 2).

In this report we will only discuss work that refers to the Møklevatn property. , in particular
reports which emphasise recent exploration on the Skiftesmyr and Godejord deposits
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• 3.1 General:

Geology: The Møklevatnet property is covered by the 1:50,000 geological map sheet Grong,
published as a preliminary black/white edition by NGU in 1987. During the Grong program
1993-96, which was part of the Nord-Trøndelag county program, NGU also published a
1:75,000 digitised ueological map, that covers the whole district, (see Fig. 1). The south-west
part of the Grong District, covering Godejord and Skiftesmyr, was also mapped in detail (scale
1:20,000) by NGU in 1992 and published in NGU Rapport nr. 92.311

Geochemistry: Extensive stream sediment sampling was carried out during an earlier Grong
program of 1971-73 which resulted in some 14,000 samples that were assayed mainly for Cu,
Pb, Zn and Ni. During the last Grong program (1993-96) a number of these samples have been
bulked resulting in 1682 «new» samples that together with samples collected during the 1980s. 
were assayed for 30 elements. A general discussion of the results is presented in NGU Rapport
nr. 94.062. A selection from all the stream sediment samples were also assayed for Au and the
results presented in NGU Rapport nr. 90.081. These data were further discussed by
Geologiske Tjenester in GT Report no. 93-14-01.

Since last years investigation was concentrated around defined deposits, a further assessment
of stream sediment geochemistry was not done. Soil geochemistry has also been used as an
exploration tool in the Grong District close to Møklevatnet, when Norsulfid A/S (Outokumpu
OY) during the early 1990's tested a copper-gold anomaly at Storliseter 4 km east of
Skiftesmyr.

Geophysics: The Grong and southern part of the Harran map sheets were subject to
helicopter borne geophysical survey with flight line spacing of 250 m, flown in 1989 and
reported 1990 (see NGU Rapport nr. 90.085). An interpretation report was issued in 1992,
(see NGU Rapport nr. 92.265) which recommended follow up of EM anomalies south-west of
Møklevatnet. During 1993-94 the Grong district was again subject to an extensive helicopter
borne survey that included magnetic total field, EM, VLF and Radiornetric. This time the area
immediately north of the Sandøla river, where the strike east - west, had fiight lines directed
north - south, and 100 m line spacing. There exists no interpretation on this survey, but the
geophysical maps are published on scales 1.50,000 or 1:20,000.

3.2 Skiftesmyr:

The first report on Skiftesmyr dates back to 1903. Very little work, however, was done before
the first Grong Program (1971-73) when stream sediment samples confirmed the known
mineralization. . During the 1970's the area was subjected to several geophysical surveys such
as Turam (see Fig. 5), EM, magnetic total field, SP and VLF. Diamond drilling commenced in
1973 by Grong Gruber AIS and continued between 1974 and 1977, when an orientation
notation test on the ore was done by the Technical University in Trondheim (1nternal Grong
Gruber report).

From 1991, Norsulfid AIS continued the exploration at Skiftesmyr. A new Turam survey was
conducted, covering mainly the eastern part, east of the Stordalen shear zone (see Fig. 5). In
1992, Suomen Malmi OY was contracted to do Slingram and a magnetic total field survey

11 over Skiftesmyr.



• program in 1992 bringing the total number of drill holes to 70 (see Fig 5). Thereafter, an

Diamond drilling by Grong Gruber had continued from 1980 until Norsulfid completed the

extensive assessment of the exploration data, ore reserve calculation and evaluation of mining
possibilities and mining methods was conducted. Details about tonnage and grades are given in
Appendix 1, p. 4, and relevant reports sent to the Commissioner of Mines are listed in
Appendix 2.

After 1993 Norsulfid A/S (Outokurnpu OY) selected to withdraw from the Skiftesmyr project.

3.3 Godejord:

Also from Godejord, the first reports dates back to 1903. Modern exploration commenced in
1972, although some work was done before 1914 by A/S Elektrokemisk Industri, probably
blasting of the original trenches. During the period 1972-86, Grong Gruber A/S carried out
geophysical surveys that included IP, CP and Turam, and diamond drilling of 19 holes (no. 1 -11
19, see Fig. 6).

The next program (1989-92) was carried out by Norsulfid A/S and included geological
mapping, some soil geochemistry and drilling of 25 more holes (nos. 101-125). In 1992,
Suomen Malmi OY was contracted to do a Slingram and magnetic total field survey.
After completion of this program Norsulfid carried out a similar assessment as done for the
Skiftesmyr deposit. Details about tonnage and grades are given in Appendix I, p. 7, and the
relevant reports sent to the Commissioner of Mines are listed in Appendix 2.

The final program on Godejord was initiated by the Nord-Trøndelag county and included a
new CP survey, reported in NGU Rapport nr. 95.005, and drilling the of 2 deep holes (no.
126-127) plus extending dnllhole no. 121 from 140 to 307 m (see Fig. 6). This drilling is
reported in NGU Rapport nr. 95.101. A final modelling of the deposit summarising all drill
holes is presented in NGU Rapport nr. 96.024. This report which presents a negative
conclusion for the Godejord deposit is confined to drilled reserves around the Main working,
i.e. between 5300E and 5500E.•
4. EXPLORATIONPROGRAM,1996:

Last years program included:

Compilation and assessment of previous work.
Geological mapping and drafting of maps in scale 1 5,000
Soil sample surveys
Trenching and sampling of mineralization exposed in or close to the old
workings.
A pre-feasibility study regarding the combined potential of the Skiftesmyr and
Godejord deposits.
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4.1 Compilation and assessment of' previous work:

Compilationof data has mainlybeen done at the NGU librarywhere a filingof all relevant
reports has beenconductedas part of the Grong Program(see NGU Rapportnr. 94.004). In
regards to work done or reported after this compilation,we have kept in closecontact with the
«Grong Group»at the Surveyand receivedrelevantinformationand referencesfrom them.
Also companyreports issuedto the Commissionerof Mines, in accordancewith the
Norwegian MiningAct of 1972,have been acquiredat the Commissionersoffice.The listof
relevant reports is found in Appendix2. In addition,there has been meetingsand an exchange
of information,betweenthis group and Grong Gruber AS who has been responsiblefor most
of the explorationin this area during the last 25 years.

This data compilationhas servedtwo purposes. 1) Givingthe current explorationteam all
necessary informationto selectthe 1996work program,and 2) to provide relevant technical
data for the pre-feasibilitystudy, on both the Skiftesmyrand Godejord depositsthat was
conducted by L. M. Bernard, miningconsultantto BraddickResources.•
The pre-feasibilitystudy is reported separately,see below.

4.2 Geological mapping:

4.2.1 Skiftesmyr:

Geological mappingand draftingof a map, scale 1:5,000has been completed.The map with
legend is shownon Fig. 3 and 3B. A detaileddescriptionof the geologyof the orebodyand its
surrounding lithologiesis found in Appendix I.

One of the importantfeatures on the Skiftesmyrgeologicalmap is the Stordalenmainshear
which followthe Stordalenvalleyalong a north north-east direction.Whetherthis topographic
expression is solelydue to a shear or to a sinistrialfault systemis uncertain. However,using
the main ore zone as a key horizon,both the geology and geophysicalmaps demonstratevery
clearly how thiszone turns from an east-west to a north-south directionwhenapproachingthe
shear from the west. The major EM anomaliesfollowthe western slope of the Stordalenvalley
to the north. The geology,geophysicsand soilgeochemistry(see below) all indicatea different
environment on either side of Stordalen.

The geophysicalmapwith drillhole positionsplotted (Fig. 5) and the drillsectionsshowthat
the majority of holesand the mainextensionof the deposit occur between-4800 E and -5150
E; all the holes drilledgrid S. The northernmostdrill section is found along 5600 N, drilledgrid
E and partly grid S. North of this section the anomaliesand favourablegeologyare onlytested
by 3 scattered holes.

4.2.2 Godejord:

Geological mappingand draftingof a map on a scaleof 1.5,000has beencompleted.The map
with legend is shownin Figs. 4, 4B and 4C. A detailed descriptionof the geologyof the

111, orebody and its surroundinglithologiesis foundin Appendix2



Most of the work duringthe 1996program, suchas soil samplingand trenching,was confined
to the western map sheet (Fig. 4). Onlywidelyspacedlineswere soil sampledon the eastern
sheet (Fig. 4B).

The western map sheetalso cover the Godejord deposit and the majorityof the drillholes
concentrated around this mineralization(see Fig. 6). Mappinghas succeededin followingthe
mineralisedaltered zonewestward from the Mainworkingto Workingno. 7, around 4300 E.
The position of this zone correspond wellwith the IP results (Fig. 7) and a welldefined
magnetic depression,(see Fig. 8). West of 4300 E the country drops towards the creek frorn
Stamtjern and detailsin the geologydisappearsunderneathoverburden.However,for about a
couple of hundredmetersto the west the geophysicalanomaliesindicatethat the zone
continues until it apparentlyleavesthe survey area. Thereafter, onlygeochemicalanomalies
indicate a continuationof the mineralisedzone until3800 E (see below).

4.3 Soil sample surveys:• 4.3.1. Skiftesmyr:

The objectivewith this surveywas to providegeochemicalsupport for selectionof groundEM
anomalies for drilling.The old grid systemat Skiftesmyrwas re-establishedand used. Line
spacing was 200 m and sampleintervals25 m. West of StordalenN-S grid lineswere sampled,
and east of Stordalensamplingwas done alongE-W grid lines. Someoverlappingoccurred as
seen in Fig. 9

Turam anomalieshavebeen plotted on the geochemicalmap, but without further
classifications.For details,see Fig. 5.

When possiblethe B horizonwas sampled,generallyat depths between 10and 30 cm. One
grid line has also been sampledto includethe A and C horizons. The samplingprocedure
included first the use of a spade for removingvegetationand peat, and then a handtrowel to
collect the actual sample.All samplelocalitieswere markedwith red flaggingtape.•
Altogether 471 sampleswere collected,each weighingabout 250-300 g. Samplenumberwere
written on the bags and a samplenumbertag was deposited inside.The sampleswere then air
freighted from Trondheim,Værnes Airport, to XRAL Laboratories in Toronto where they
were assayed for :

Cu, Pb, Zn, As and Au

Due to low valuesand weak contrasts in the assayresults for both As and Pb, no further
assessment of these resultshave been done. For Cu, Zn and Au, the assay resultshavebeen
transferred to the Samplesheets in Appendix3, and a manualcalculationof the 90%ileand
95%ile values for the three elements is presented in Table I below. These calculationsare
based on 358 samples,and does not includethe last batch of samplesfrom the westernmost
lines and the Stordalenarea. Hence, the %ile valuesare somewhat higherthen if all the
sarnpled had been included.
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%ile Cu m Zn m Au b
90 50 90 13
95 70 135 20

max 720 552 499

Table 1. Percentilevalues for Cu, Zn and Au fromthe Skiftesmyrsoil samplesurvey.
N = 471

The 90 %ile anomaliesfor these three elementsare plotted on Fig. 9, showinga dispersed
anomaly pattern due to the linespacing.However, the trend of the Skiftesmyrmineralization
between -5200 E and -4800 E iswell indicated,all the maxvaluesoccurring around the Main
working. Otherwise,there appearsto be a consistent trend along the Stordalencreek between
5200 N and 5800 N. This maybe due to seepage down the western valleyslope from the area
of EM anomalies.The lack of anomaliesin the western part of the grid area, in spite of
numerous EM anomalies,indicatesa lack of surface mineralizations The scattered
geochemicalanomalieseast of Stordalendo not show anyassociationwith scattered EM
anomalies.

4.3.2 Godejord:

The surveywas conductedalong a 2.8 km strike lengthof the Godejord mineralizedzone with
line spacing from 100to 300 rn. Samplingwas first concentratedaround the Mainworking
with reconnaissancelinesboth to the east and west. Based on geologicaland geophysical
mapped continuationto the west as well as encouragingresults from the first batch of samples,
the surveyarea was in October extendedin the area between4300 E and 3800 E. Sampling
procedure and laboratorywere the same as that used for Skiftesmyr.

Altogether 382 sampleswere collectedand assayed for the sameelementsas Skiftesmyr.The
assay results have been transferredto the Samplesheets in Appendix4, and a manual
calculation of the 90%ileand 95%ilevalues for the three elementsis presented below inTable
2. These calculationsare based on 340 samples,excludingthe westernmostarea. Hencethe
%ile valuesare somewhatlower than if all the sampleshad been included.

%ile Cu m Zn m Au b
90 30 63 13
95 43 79 15

Max 230 2890 90

Table 2. Percentilevalues for Cu, Zn and Au from the Godejordsoil sarnplesurvey.
N = 382
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• The 90%ile anomaliesfor these three elernentsare plotted on Fig. 10. A distinct anomaly
occurs between 5100 E and 5600 E along the trend of the Godejordmineralization,withthe
Main working situated in the middleof this anomaly.

The geochemicalresponse decreaseswestwardsbetween workingsno. 2 and 5, and these
working generallyshow values< 1%combinedZn-Cu, see Chapter4.4. From line4300E,
however, a geochemicalanomalyis againevidentthat continuesfor at least another 500m to
the west. This anomalycorrespondsto the samplingresultsof the westernmostworkings,no. 6
and 7 which show 5 m of 3.07 % Zn, 0.3% Cu and 4m of 1.87% Zn, 0.2% Cu respectively.

This suggests that the Godejord mineralizedzone may host an undetected mineraldepositin
this western part. The soil sampleresultsshow a more extensiveanomalyin this western part
than that whichsurroundsthe MainWorking.Both the magneticand IP surveysindicatea
continuation of the anomaliesin thiswesterlydirection,but does not cover its fullextension.

Other anomalieswithinthe grid are more scattered, one exceptionbeing an anomaloustrend
between 4700 E to 5300 E and 700 N to 800 N. Althougha continuationof the mineralised
alteration zone to the east is indicatedon the geologicalmapbetween400 N to 600 N (see
Fig. 4B), there are no good geochemicalindicationeast of 5600 E.

4.4 Sampling of old workings:

In spite of extensivework over a longtime at both Skiftesmyrand Godejord, surface trenching
has been negligible The known workingswere old, smalland partlyovergrown, (See Photo 5
and 6). Samplingand assay resultsfrom the old workings could not be found in any of the
records.

An excavator was brought in, and a numberof the trencheswere reopened, logged and
sampled at both localities.

• 4.4.1 Skiftesmyr:

The sampled workingsare numberedfrom 1 to 5, no.1 is identicalwith the Mainworking.

Trench logs and assayresults are foundin Appendix5. Trenches 1,2 and 4 are all on the main
Skiftesmyr mineralisedtrend. Photo 7 shows no. 4 trench after beingopened. The sampling
indicates that there is onlya weak surfacemineralizationalong this trend, or that the trenches
have not been properlypositioned.Due to lack of access trenches no. 3 and no. 5 were only
chip sampled.Trench no. 3 showsweak Cu-Zn mineralization,whileno. 5 show only
disseminated pyfite.

4.4.2 Godejord:

Nine trenches were sampled,shownas no. 1-9in Fig. 10.No. 1-6 were re excavated.Trench
logs with assay resultsare shown in Appendix.6. The trend of the mineralizedzone withold
workings is indicatedwith a stippledlineon Fig. 10. This trend, confirmedby a magneticlow
(alteration zone) and an IP anomalyoccurs as a bog filledtopographic depression,
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see Photo 2. Due to water problernstrenchingand samplinghas beenconfinedto the dry parts
on either side of the bog , and important informationis therefor stilllacking.

The samplinggenerallyshows highvalues for the centralarea around the Godejorddeposit,
(trenches no. 1 and9), includingsignificantgold in no. 9 (Main working).Trenchesthat occur
further west, (no.2 to 5), where the alterationzone is welldevelopedshow clear evidenceof
mineralization,but combinedvaluesrarelyexceed 1%. The westernmostworkings,no 6 and
7, again show highZn values,whichcoincidewith the soilgeochemistry,see p. 9.

THE PRE-FEASIBILITY STUDY:

A pre-feasibilitystudyfor the combinedpotentialof the Skiftesmyrand Godejorddeposits
have been conducted.This work was done by L.M. Bernard,a miningconsultantto Braddick
Resources and is reported separately.The followingconclusionis taken from Braddick
Resources Ltd., AnnualReport 1996:

«Recently a prefeasibilitystudy was completed(includingmetallurgicaltestingon samplesfrom
both deposits) on the Skiftesmyrdeposit (3.5 milliontonnes)whichconcludedthat a cash flow
of CD 3 millionper annumcould be achievedby processing360,000tonnes per year at Zn and
Cu prices of USD 0.50 and USD 1.00, respectively.
At Godejord, a resourceof approximately350,000 tonnesgrading 0.6% Cu, 4.2%Zn,
0.4g/tonnes Au and 15g/tAg has been calculatedby the NorwegianGeologicalSurvey.A
preliminary cashflowestimateof CD 7.8 millionfor one year has beenestimatedby our mining
consultant. Estimatedcapitaland developmentcosts to developboth deposits is CD 17 million
and a governmentgrant of 35% is availablereducingnet cost to approximatelyCD 11million
Cash flow estimatesfor years 1 and 2 are CD 10.8million,and approximatelyCD 3.0 million
per years 3 to 9. Cost per pound copper and copper equivalentis estimatedto be USD 0.43/1b
at Godejord andUSD 0.62/1b.at Skiftesmyr.

SUMMARY AND CONCLUSION:

The general objectivewith the 1996programon both depositswas to locate «white spots», i e
possible portionsand/or extensionsof the knowndeposits not yet includedin the known
reserves

6.1 Skiftesmyr:

This volcanichostedmassivesulphidedepositof probablyMid. Ordovicianage is typicalfor
the Grong districtand reminiscentof the past producers Skorovassand the current producer
Gjersvik. Over a periodof about 25 years extensiveexplorationhas been carried out, including
70 diamond drillholes,and a reserve of between2.5 to 3 mill.tonnes has been indicated.

The drilling hasbeenconcentratedaround the known deposit, coveringa strike lengthof
around 600 m. Continuationsof the EM anomaliesoutside this area are poorly tested. The
strike of the mineralisedunit is bent from east-west to north-southalonga major shearzone
(The Stordalen shear)that runs NNE-SSE. Displacementalong this shear, if any, is uncertain

•
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111 and it was equallyuncertainwhether unitsto the east of the shear, whichalso host a number
of EM anomalies,couldbe related to the Skiftesmyrlithologies

To gain further informationabout these problemsit was decidedto completegeological
mapping and a geochemicalsoil samplingprogram. Althoughthe distancebetweenthe soil
sample linesare too large (200 m) for anydefiniteconclusion,the surveyindicatea lackof
surface mineralizationalong the EM anomaliescontinuingwestwards from Skifiesmyr.
Neither is there anyapparent correspondencebetweenEM and geochemicalanomalieseast of
the Stordalen shear zone. Hence, the dominantlymaficunit is probablya continuationof
similar lithologiesexposedsouth of Skiftesmyr,(see Fig. 3). These rocks are fromtectonically
below the mineralisedunit, wrapped around it during later foldingalong a north-westplunging
axes.

By far the most prominentEM anomaliescontinue northwards fromthe Skiftesmyrdeposit.

North of 5600 N this anomaloustrend isonly tested by a few scattereddrillholeswith hand

written illegibledrilllogs. Infillsol samplingalong 200 m long linesand reloggingof these

111	 drill holes is recommended,with a possibledrill program between 5600 N and 6000 N to

follow. An evaluationof the area even furthernorth shouldalso be considered.

6.2 Godejord:

The Godejord deposit has a unique positionwithin the Grong district,beingof probably
Cambrian age and more related to volcanoclasticunits. This is not a typicalmassivesulphide
deposit, but show partlyvery rich zinc mineralizationthat is associatedwith disseminationof
iron sulphides,mainlypyrite.Like Skiftesmyr,also Godejord has been subjectto some25
years of exploration,a numberof geophysicalmethods have been used and 46 holes havebeen
drilled. The work, particularlythe drilling,has been concentrated around the known deposit
(Main working) along a 500 m strike length.Current reserves at Godejordare around0.35
mill. tonnes. Somedrillingwas also done on a parallelzone (Nye Godejord) some200 m to the
north whichdid not show any significantmineralization..The easternmostdrillholesare
probably partly aimedtowards Nye Godejord(DDH 124and 125)and the IP that extends

111 eastward from the Mainworking endingaround 6350 E/500 N (DDH 18and 19).

In spite of havingboth mineralisedworkingsand geophysicalanomalies(prominentmagnetic
low and IP) towards the west, only 3 holeshave been drilledwest of workingno. 2 on 4800
E. On plotting these holes, see Fig. 11, it is unlikelythat DDH 8 and 110have reachedthe
mineralizationwhereasDDH 109on 4500 E intersected 3 m of 1.1%Zn and 0.3% Cu
probably belongingto the Godejord zone. Hence the Godejord zone is untestedat depthwest
of 4500 E. The rich mineralizationencounteredin workings no. 6 and 7 and the geochemical
soil anomalies,that extends from 4300 E to at least 3800 E, is encouraging.Further
exploration is recommendedin this area including a magneticand IP survey,to cover the full
extent of the geochemicalanomaly,followedby diamonddrilling.

A longitudinalsection, showingdrillholes/oreintersectionson and around the MainWorking,
shows that this deposit is still open at depth along its plunge to the east north-east, see Fig. 12.
This has been indicatedby two question-markson the figure withina blockbetween 5350E
and 5500 E, and betweenthe 100and 200 m levels.Further drillingto check this part of the

11, orebody is also warranted.
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• 7. PROPOSED PROGRAM:

The proposed work is a priority 1 programbased on an assessmentof all results from both
Skiftesmyr and Godejord. It does not exclude other programsin the vicinityof the known
deposits, but a new priorityrankingshouldawait the results fromthe CurrentPriority I.

Ground aeo h sics: As the groundgeophysicson Godejordonlycover part of the strong
geochemical anomalyto the south-west, a magneticand IP surveywillbe completedalso for
this area, partly overlappingwith the old survey. Fourteen lines500 m long 50 m apart will be
surveyed between3700 and 4300 E and between 100and 600 N. The resultswillbe used for
the final positioningof the drillholes.

Diamond drilling: A preliminarydrillplan for the south-westarea at Godejord includesix
holes drilled with 100m intervalson lines3800 E to 4300 E, all drilledtowards grid south
with a plunge from 40 to 50". Lengthwillvary from 140m to 180m with expectedore
intersection between 50 and 75 m below surface.•
At the Godejord maindeposit two drillholes are planneddrilledalong the lines5400 E and
5450 E, plunging60°towards grid south aimingto intersectthe ore zone at the 150m and 100
m levels respectively,indicatedwith DDH on Fig. 12.The holeswillbe around240 and 280 rn
long

We must provide for some flexibilityin the program as resultsare comingin, but altogetherit
will include some 1,500m of drilling.

The estimated cost figuresfor this program is given below.

•

•
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• 8. BUDGET:




1000 Nkr

I. Magneticand IP surveysincludingrnaps 85

Diamonddrilling1,500m at Nkr. 600 - 900

Geologist for supervision,loggingand reporting 10weeks 180

Fieldassistant for geophysicalsurveyand core splitting 60

Assays200 core samples 40

Accommodationand per diem 40

Freight 20

Travel and transport 45

Sub total 1,370

Contingency 130

Tot al 1 500

The program is plannedto be carried out between late June to August 1997
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Photo 1: rrom central part of
Godejord. seen towards WNW
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Photo 2: The Godejord rnineralised zone seen
towards E Person standing on Working no. 5



•

•
Photo 3: Godejord west. W-SW view from workinu no. 7

into Sandøla valley botwm.
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• Photo 4: Skiflesmyr NE view frorn Main workinu

towards Mokleyatn
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Photo 5: Skiftesmyr Main
working belbre new trenching
and sampling. South view
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• Photo 6: Godejord Main working, north viev,
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Photo 7: Skiftesmyr (south )sest trench), looks NE

towards the Moklevatn arcii

Photo 8: Banded iron formation

near Nye (new) Godejord. seen

tow,ards
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• MØKKELVATNET PROJECT: The Skiftesmyr and Godejord Deposits

The Grong District covers a 3000 km2 area in central Norway, bounded to the East by the
Swedish border. to the west by the River Namsen. to the south by the Sandola Valley and to
the north by the large Lake Namsvattnet and the Borgefiell national park.

The Grong District is underlain dominantly by Lower Palaezoic metavolcanic,
metasedimentary and intrusive rocks, of Mid. Ordovician age, that comprises the Gjersvik
Nappe. part of the larger Koli Nappe of the Upper Allochthon tectanostratigraphy within this
part of the central Scandinavian Caledonides. These nappe sheets contain thrust emplaced
terrains that are far transported slices of volcanic. intrusive and sedimentary rocks of ocean
floor, rified-arc and back-arc marginal basin infill that have been thrust eastward onto the
Baltoscandinavian basement (Baltic Shield).
The Gjersvik Nappe consists mainly of a magmatic complex that is dominated by a mafic
volcanite and sulwolcanic intrusive complex which are overlain by sediments that have been
derived, for the most part, from erosion of the magmatic arc during a period of extensive

111
uplifi and erosion.
Mafic volcanites dominate the island arc - rifted arc complex with felsic volcanites forming
only a minor component. The felsic volcanites occur at several stratigraphic levels. ofien
associated with massive sulphide mineralizations that are generally overlain by thin layers of
banded iron formation (131F).which regionally can form extensive marker horizons
throughout the district.
The whole sequence has undergone extensive folding and shearing deformation related to
thrusting and Nappe emplacement. The rocks are generally moderate to strongly sheared (wel I
foliated) and have undergone Upper Greenschist. grading into Lower Amphibolite facies
metamorphism within the western part of the district.

Volcanic hosted massive sulphide (VHMS) mineralization is common in the volcanic
complex. occurring at several stratigraphic levels. Although most of the deposits are small (<
1M metric tons = tonnes). several major deposits occur in the district (Joma = 20M, Skorovass
= 10M and Skiftesmyr = 4M tonnes). Three deposits have been exploited or are currently
under production. Skorovass was mined from 1952 to 1984. divided into 2 periods: 1952-76.
3.9M tonnes, grading 39.1% S and 1.1% Cu of pyrite fines mined for the production of
sulphuric acid. and 1976-84. 1.7M tonnes grading 1.15% Cu and 2.71% Zn mined for
production of Cu and Zn concentrates. When production started at Joma in 1972, the total
reserves were calculated at c. 20M tonnes of massive and disseminated ore containing 32% S.
1.3% Cu. 1.7% Zn with only minor amounts of Pb and recoverable Ag and Au. Production at
Joma is forecast to stop around mid summer next year (1997). At the end of 1994. 9.6M
tonnes of ore has been mined at Joma, grading 1.50% Cu and 1.46% Zn. The Gjersvik deposit
(c. 1.6M tonnes, grading 1.60% Cu and 1.0% Zn). which lies 25 km to the west ofJoma. is
currently being mined and the ore transported to Joma for processing. Mining starterd in 1993,
based on c. 500 000 tonnes grading 2.15% Cu and 0.60% Zn.

The Makkelvata Area

The Skifiesmyr and Godejord deposits occur in the Mokkelvatn area at the SW corner of the• Grong District. c. 20-30 km east of the Grong community centrc. The Skiftesmyr deposit



occurs at roughly the same stratigraphic levd in the Ojersvik Gp. magmatic complex as theSkorovass and Ojersvik deposits to the north. These two deposits are overlain by apronounced layer of felsic volcanites. The Skiftesmyr deposit occurs in a slightly differentenvironment and is overlain by a thicker sequence of mixed felsicimafie tuffs and/orvolcaniclastics which grades upwards into more mafic dominated tuffs and massive topillowed lava flows. These rocks are metamorphosed under Upper Greenschist to Loweramphibolite facies conditions. Regionally, the rodes show varying degrees of shearing and arefbr the most part moderately foliated. and in some areas volcanic structures and textures arepreserved. On approaching the massive ore zone. however. the country rocks becomeextreamlv sheared.

Skiftesmyr

The orebody at Skiftesmyr consists mainly of Zn-Cu rich massive pyritic ore that occurs asthin layers or as a continuous series of ore lenses forming a relatively thin, plate-like orebod .The thickness of the ore zone varies between 2-20m, with 4-6m being rnost common. Themassive ore contains many fragments of country rock near its contact with the host rock.especially within the upper and easern parts of the orebody. These fragments appear to beremnants of fold hinges that have been ripped apart and now occur as loose fragments,floating within the strongly sheared orebody.

The orebody

The orebody at Skiftesmyr consists dominantly of massive sulphide layers and lensesenclosed within a quartz-sericite, albite and chlorite rich schistose country rocks that containvariable quantities of disseminated and veined sulphides, dominantly pyrite. Minor quantitiesof chalcopyrite (cpy) and sphalerite (s1) are also present within these altered and shearedrocks. cpy heing mostly contined to the darker chlorite rich rocks and si in the pale. quartz-sericite and albite rich rocks. The massive ore is dominantly pyritic with varying subordinatequantities of epy and sl and minor amounts of pyrrhotite (po). The Ag and Au mineralogy atSkiftesmyr has to date not been studied and the distribution of these precious metals withinthe orebody is little known because of the sparse amount of analytical data presently available.The main gangue minerals are quartz. chlorite and calcite.
Copper and Line are antipathetically related to each other and show a clear zonal distributionwithin the massive pyrite orebody, which is typical for most VTIMS deposits. The Cu rich oredominates within the eastern and upper levels of the orebody and Zn rich ore is consentratedin the western part and at depth in the orebody. The deposit is open at depth and towards thewest, where the orehody also becomes distinctly thinner.
The massive pyritie ore at Skiftesmyr is a compact. homogeneous ore type of medium-grainedsize. generally in the range of 1-5mm. Although no detailed mineralogical study has beendone here. the individual pyrite p.rainsappear to be granular in nature haveing well developedgrain boundaries and are relatively clean with few sulphide incluisions. Chalcopyrite andsphalerite usually fbrm grains at the boundaries between the larger pyrite grains. Pyrrhotiteoceurs only as a minor constituent within the massive ore and is found mainly along shearplanes and late fractures that cut across the pyrite grain boundaries. Thus, mineral separationof the Skiftesmyr ore should give rclatively clean products and should not eause greatproblems. as did for i.e.. the extremely fine-grained, complex pyritic ores from Skorovass andJoma.
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Ilost rocks
The massive orebody is enclosed in intensely altered rocks that adjacent to the orebody are
strongly sheared and schistose. On the south side of the orebody. the FW rocks are dominated
by pale coloured, quartz-sericite and albite rich rock carrying large quantities of disseminated
pyftte and quartz-pyrite veins. These urade into darker. chlorite rich rocks that contain minor
quantities of pyrrhotite. The altered rocks are arranged in a zonal pattern around the orebod).
Quartz-sericite rich rocks occur adjacent to the orebody and grade outwards away from the
massive orebody into albite- and chlorite-rick rocks. Further into the FW, the chlorite-rich
rocks grade into more normal chloritic greenstones rich in epidote and carbonate and with
minor disseminations of po and py. Volcanic structures such as pillows are present in these
rocks.
Near the surface, within the immediate HW to the orebody, the country rocks are visibly paler
in colour, harder and are richer in quartz-albite with less quartz-sericite and chlorite. Deeper
within the orebody, along the HW. the rocks are more schistose and become richer in quartz-
sericite and chlorite.

On surface, to the NE of the main showing along the western edges of the Storedalen valley,
pale coloured quartz-sericite and albite rich rocks occur that contain zones rich in pyrite
disseminations and quartz-pyrite veininu surrounded by darker chlorite rich rocks with only
minor pyrite. These intensly altered and strongly sulphide impregnated rocks are thought to
represent the feeder zone to the massive sulphide ores at Skiftesmyr that lie to the W and SW.
This N-NE trending zone of strong pyrite disseminated rocks corresponds with a strong EM
anomaly found in the overburden covered lowland area to the N of the main showing. This
anomali can be traced for several km to the NE.

North of the surface expression to the massive ore horizons, the HW rocks to the orebody
consists of a of sequence of variably layered, massive felsic volcanites and/or intrusive sills
(?) that are interlayered with fine-laminated felsic to mafic tuffs or tuffites? Some of these
felsic layers show clearly turbiditic/ volcaniclastic textures (fine- to coarse-grained beds) and
soft sediment slumping folds are observed. The quartz and albite rich felsic layers are

41, generally variably magnetic in nature. Some extremely magnetic layers have been observed in

drill core. The high magnetite contents in certain quartz rich layers may be derived from
reworking of earlier magnetite bearing felsic volcanic rocks. This layered felsic tuff/
volcaniclastic sequense grades upwards into mafic dominated tuffs with minor felsic layers,
which in turn grades stratigraphically upwards into a mafic massive and pillowed flow
sequence.

The layered felsic-mafic tuffite/volcaniclastic and overlying mafic lava unit that lies to the
north of the orezone is interpreted to be younger than the massive sulphide mineralization and
associated altered HW and FW mafic volcanic rocks that host the massive orebody at
Skiftesmyr. On surface, near the main showing, massive sulphide ore is in contact with
irregular lenses (overlain by), bands and fragments of magnetite bearing quartzites
(recrystallized chert), which are interpreted as silica rich exhalites. Magnetite-bearing chert.
with minor amounts of po and py, occur as byers and lenses of varying thickness and extent.
at the contact between the two main rock units at Skiftesmyr. In simplest terms, the altered
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mafic volcanic complex forms the stratigraphic FW and the mixed felsichnafie tuff-• volcaniclastic comples forms the I-IWto the massive orebody.
Late. feldspar-phyric felsic and pale green gabbroid dykes are found cutting the ore zone andthe overlying tuff/volcaniclastic complex.

Structures
The orebody occurs partially within a major shear zone. The massive pyritic ore. containingnumerous fragments of folded country rocks. occurs as parallel ore layers and lenses withinwhat appears to be a major shear zone along the HW side, throughout the whole length of theorebody. This is well demonstrated in most vertical sections. The shear zone appears to be anearly structure and the ore zone plunges steeply to the NW within this structure. The
distribution of Cu- and Zn-rich zones within the orebody and the ore thickness also appears toplunge in a NW direction, suggesting that they also may be related to later folding andshcaring deformation.
The surface geological map over Skiftesmyr shows that the area has been folded into a majoropen flexure. The rocks to the NE and E of the main showing trend to the north and dipsteeply to the west and rocks within the ore zone and to the west, trend roughly E-W and dipsteeply (60-65°) to the north. This is a late crenulation type fold having NE steeply plungingfold axes.

Ore reserves and production plans
The earliest ore reserve calculation quoted for the Skifiesmyr deposit was carried out in 1977by Grong Gruber A/S and gave a geological ore reserve of 3.5M tonnes grading 1.16% Cuand 1.79% Zn. Later drilling has not changed to any degree this figure from 1977, as much ofthe later drilling (1980-92) was confined to filling in details within the upper levels of theorebody.
In 1992. Norsulfid A/S presented an ore reserve calculations for the Skifiesmyr deposit whichincluded all drilling done on the deposit up to 1992 ( Norsulfid A/S company report to theMining Commission. BV 2882). Plans for both underground and an open pit mining was alsopresented in 1992 (Norsulfid A/S company report to the Mining Commission, BV 2883):

1) cut-off 1%Cu equivalent: total 2 746 470 tonnes grading 1.23% Cu, 1.86% Zn, 11.37 ppmAg, 0.35 ppm Ag and 37.52% S. The calculated ore zone has a strike length of 400m and avertical length of 400m. The thickness of the ore zone varies between 2-21m.

cut-off 2% Cu equivalent: total 1 759 417 tonnes grading 1.38% Cu. 2.13% Zn. 12.99 ppmAg and 0.37 ppm Au.

According to underground rnining plans reported by Norsulfid A/S (report BV 2883), atotal of 2 684 000 tonnes of ore was planned to be taken out (cut off 1% Cu equivalents).grading 1.08% Cu, 1.63% Zn, 8.65 ppm Ag, 0.31 ppm Au and 34.6% S. The reduced tonnageand grades quoted here results from ore being tied up in pillars and from waste rock di1ution.

Godejord

The Godejord deposit lies c. 3-4 km SSW of Skiftesmyr, in a slightly different geologicalenvironment. The rocks at Godejord consist of a complex dominated by mafic volcanites and•



minor tuffite/ sediments that have been stromily deformed and metamorphosed under I.ox‘ er• Amphibolite facies conditions. The whole sequence appears to be inverted at Godejord. Malle

volcanites dominate. The lower part of the sequence is dominated mostly by thick layers o f
massive flows, dykes and subvolcanic high level doleritic intrusions or sills and the upper part
by pillowed flows. These two units are separated by a very persistent BIF/tuffite horizon that
forms a prominant marker horizon throughout the district. At Gode.jord, this unit forms the
HW to the main (East) orebody.
This sequence of mixed mafic volcanites/ tuffitic rocks is distinctly different from those found
at Skiftesmyr. Trace element characters of the volcanic rocks are distinctly different from
those found at Skiftesmyr, and of those in the Gjersvik Gp. in general. It has been suggested
(Grenne and Erichsen. 1996) that the Godejord volcanites may in fact be older than the
Gjersvik Gp. rocks, and possibly of late Proterozoic (Cambrian?) age. The Godejord
volcanites may be related to a belt of amphibolitic greenstones that host a major Fe deposit
(BIF) found to the west of the Grong District.
Only minor intrusive rocks are found at Godejord. Thin feldspar-phyric felsic dykes are
present near the ore zone and pale coloured gabbroic bodies are found to the north.

The Godejord ore zone lies at a level in the thick volcanic sequence that is dominated by calc.
rich tuffites with iron formations and cherts intercalated with mafic volcanites and minor
felsic unites. The total strike length of the mineralized zone is in excess of 2km. However, the
most interesting mineralization is confined to a c. 500 m long zone centered around the main
Godejord showing. The ore zone has roughly a E-W trend and dips steeply ( 60-70°) to the
north. The thickest part of the orebody appears to plunge steeply to the NE, which is in
agreement with interpretations made by Outokumpu OY in 1992 for down-hole geophysics on
the whole eastern ore zone.

The East orebody at Godejord lies adjacent to a prominant magnetite-bearing quartzite
(recrystallized chert). This silica exhalite unit that forms the HW to the ore. is folded into a
tight isocline just west of Godejord, the northern limb of this fold continues for many km to
the east. The rocks immediately surrounding this quartzite horizon is strongly sheared and the
quartzite is often found as lenses along the strongly sheared extended limbs. Rocks that are in
contact with the quartzite are also strongly altered into pale albite-epidote- carbonate rich
assemblages that often show zonal arrangements. grading from quartz-sericite-pyrite to
quartz-albite through to chlorite-epidote-carbonate (siderite-ankerite-dolomite?) rich rocks
trending away from the most intensely altered, central parts of the mineralized zone. Several
parallel zone of altered rocks have been noted surrounding the Godejord mineralization.

Host rocks
Interpretation of the host rocks is difficult as many different geologists have lo2ged the dri II
core over the years. Because of the sheared nature of these rocks, it is difficult to compare the
lithological data from drill holes over the whole deposit to the surface geoloizy.
The drill holes are dominated by rocks that are strongly banded to laminated. often on a cm-
dm scale. These laminated rocks were originally interpreted as tuffites. showing variable
contents in felsic to mafic type laminae and layers rich in carbonate, and all posible gradations
of these. However, much of these layered units are stongly sheared and some are mylonitic in
nature. Much of the carbonate 'tuffites' up in the HW to the ore zone (surface and down to
110-150m above HW of the ore zone) are rich in calcite, ankerite and siderite (dolomite?)
porphyroblasts, and some zones rich in large hornblend sheaths are also common. These rocks•



can also he interpreted as resulting from alteration during a period of intense hydrothermal
activity related to the formation of ore mineralization at Godejord.

Below the ore zone, tuffite sequence with felsic layers is more common and an up to lOm
thick quartz keratophyre unit, possibly intrusives/dykes are also common.

Greenstones, present as relatively homogeneous fine to medium grained metabasalts, are more
common away from the ore zone. both above and below the ore zone. A 35-50m thick
sequence occurs 20rn below the ore zone. Pillowed and dykes like structure are observed
locally within the drill core and are both also observed on surface to the north of the drill sites.

Banded Iron Formation (BIF) horizons occur at several places in the stratigraphy, as thin,
partly fine-laminated bands. Pure BIF is most common at levels 190-230m (called the New
Godejord zone) and 35-40m above the main ore horizon. Within these zones, the BIF can
occur as pure Fe-sulphide, maenetite or pink Mn-rich gamet rich bands. Band thicknesses
from mm to several dm are common, often intercalated with layers of pure quartzite
(recrystallized chert). Gradations between the 3 types (sulphide-, oxide- and garnet-chert) are111, common and gradations between pure BIF and various tuffitic rocks is also common, such as
felsic to mafic tuffites with varying contents of magnetite, pink garnet and Fe-sulphides and
quartz-rich tuffites.

Godejord orebody

The Godejord deposit is a strongly tectonized Zn-Cu-(PB-Ag-Au) rnineralization with
variable contents of pyrite. The deposit occurs in an area that is strongly covered by
overburden and the mineralized zone is uncovered in several small workings over a distance
of 1100 m along its E-NE strike direction. Mineralization is concordant with the enclosing
strongly foliated rocks that dip steeply (50-75°) to the N-NW. Most of the zone contains
relatively weak sulphide mineralization.
Semi-massive to massive mineralization is only found in the eastern part of the zone, around
the main showing at Godejord. Here, the ore zone is closely associated to a magnetite-bearing
quartzite lens (recrystallized chert), that for the most part forms the HW to the deposit and
locally can reach thicknesses up to 10m. The mineralized zone at Godejord is confined to the
FW of a prominant quartzite (chert) horizon that trends roughly E-W and dips 60-70° to the
north. The orebody is thickest and richest around the main showings ( called the John
Godejord skjerp) and the most interesting mineralization plunges steeply to the NE.

Ore mineralization ocurs within a zone containing a variety of host rocks ranging from quartz.
carbonate. quartz-scricite and actinolite-tremolite rich layers. Pyrite dissemination is most
common and quite variable and interlayered with bands of semi-massive to massive pale,
honey yellow coloured sphalerite and chalcopyrite rich disseminations in dark hornblend-
actinolite rich layers. The individual layers vary from cm to dm in thickness (i.e., 10-30cm
thick layers of massive sphalerite). Au mineralization may be found associated with quartzite
lenses and layers within the mineralized zone, as is the case to the west of here. Au may have
been derived through remobilization from chert/BIF layers that have been tectonically
reworked and hydrothermally altered during the period of sulphide deposition.

The richest parts of the deposit occurs within a zone up to 60m long and 1Sm thick, where
grades can reach up to several % Cu, 0.7%Pb, 80 ppm Ag, 5 ppm Au and 25% Zn. This ore•
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type, with relatively high values of Zn, Pb. Au and Ag is somewhat atypical for the Godejord
sulphide ore zone. Another anomalous trait of the Godejord deposit is its large quantities of
extremely Fe-poor. pale honey-coloured sphalerite.

At depth, below the surface extent of the main showing at Godejord, the mineralized zone
hecornes more tectonized and strongly sheared, with quartzite lenses and remobilized quartz
fragments occurring throughout the ore zone. The mineralized zone appears to form several en
echelon ore lenses that are cut by several steeply dipping shear zones.
Deeper within the ore zone, at 150-200m depth in DDH 121,126 and 127, the ore zone is
much thirmer and more tectonized and irregular in nature. Here, the ore zone consists mainly
of weak disserninations of mainly sphalerite and pyrite occurring as irregular slivers and
sheared lenses within a breccia-like to irregular bands of quartz-sericite matrix. Bands of pure
quartzite are found and bands rich in more or less pure pyite are also common. Sulphide
disseminated tuffites interlayed with BIF bands (often garnet bearing) are found in the
imrnediate HW to the mineralized zone. At the FW contact to the ore zone, the mineralization
is generally in sharp contact with layered tuffites.
Rich ore, found near the surface around the main showing at Godejord, does not continue
down to depth. At c. 250m depth the whole mineralized zone is less than Im thick and
strongly tectonic in nature.

From the Ea.storebody (main showing area), the mineralized zone at Godejord continues to
the west for c. 1.5km and for about c. 1km to the east. The thin mineralized zone corresponds
to a prominant IP anomally in the strongly overburden cover terrain. To the west, the
mineralized zone has a max. thickness of 4-5m consisting of stongly altered quartz-sericite-
alhite rich rock carrying variable quantities of pyrite and minor sphalerite that occur as
dissemination and veins. This sulphide disseminated alteration zone appears to cut through a
more or less homogeneous. massive dolerite complex. The orebody beneath the quartzite
horizon at Godejord is interpreted as being a calc-silicate skam mineralization. occurring as
actinolite-tremolite, quartz, carbonate and quartz-sericite rich rocks that contain variable
disseminations to semi-massive to massive mineralization rich in pyrite-sphalerite-
chalcopyrite±galena.

111 Orc Reserves
An ore reserve calculation was done by Norsulfid A/S (Norsulfid A/S report to Mining
Commission; BV 2882) in 1992 for a feasibilitty study for underground drift at Godejord
(report BV 2884 for underground mining plans). The reserves were based on underground
production taken at levels between the surface (307m) down to the 240m level (300, 280, 260
and 240m levels). Ore reserves for the planned production was calculated at 76 221 tonnes
grading 0.76% Cu. 7.76% Zn, 24.47 ppm Ag and 0.83 ppm Au. A 16.5% waste rock dilution
factor is included in these figures.

NGU did an ore reserve calculation for Godejord for the North Trøndelag Fylkeskommune in
1996, based on all drill holes (31 DDH) from the deposit. This includes 2-3 new deep hole
that intersect the ore zones at a depth of 250m below the main showing. The mineralized
zone of interest is called the 'East Orebody' and lies beneath the main showing at Godejord.
over a strike length of 500m and down to a depth of 250m (NGU report 96.024). The NGU
reserve is quoted in two figures base on a cut-off of ; 1) I% Cu equivalent, and 2) 2% Cu

411 equivalent:
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• 1) cut-off = 1% Cu equivalent; deposit size, 250 000-300 000 tonnes (150m strike length plus200m plunge length to depth) grading 0.6% Cu, 4.2% Zn. 0.1% Pb, 15 ppm Au and 0.4 pprnAu.

2) cut-off = 2% Cu equivalent: deposit size 100 000 tonnes (l00m strike length and 100-120mplunge length at depth) grading 0.8% Cu, 6.9% Zn, 0.2% Pb, 20 ppm Ag and 0.8 ppm Au.

References:

Grenne, T. and Erichsen, E., 1996: 3-D modellering, tonnasje- og gehaltberegning av
Godejordforekomsten. Grong, Nord-Trøndelag. NGU Rapport nr. 96.024, 41p.
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BV 3555 Grong

B• 10 Grong

BV 1) Grong

BV :790 Grong

BV cio4 Bindal
Bronney
Sernna Snasa
Grong

„

I3V :123 Grong



R apportarkivet Bergvesenet, Norway

13V rapp Kommune Titrel
Ekstern. rapp

BV 180 Grong Undersøkelsesrapport Godejord Grong Gruber(Sanddøla-området) AIS

Bedrilt

År Eagornrade

1978 Grong Gruber AJS

Geologs

Geofysikk

Emne

Kas

(;r3dering

Apen

BV 3662 Reyrvik Objektoversikter Grong pr. 1978




1978 Grong Gruber A/S




pen




Namsskogan





Grong





Llerne






BV 3663 go yrvik Objektoversikter Grong pr. 1978




1978 Grong Gruver A/S




AP,=:1




Namsskogan






Grong






Lierne






13V 18 Grong Rapport vedr. stalstøttet
prospekteringsarbesde. Prosjekt 5/78,

5/78 1979 Grong Grvber A/S

Boring

kis Apen




Skiftesmyr





3V 19• Grong Rapport vedr. stalstøtter
prospektenngsarbeide. Prosjeki 6/78,Finnbur

6/73 1979 Grong Gruner AJS

Boring

Cu Zn kis Åpen

BV 20 Grung Rapport Yedr, statstøttet
prospektenngsarberde. Prosjekt 7/78,Godejord

7/78 1979 Grong Gruber AJS

Boring

Ca li Ag Au Apen





Geofysikk




13V 3548 Grong Rapport Yedr. statssteuet
prospektering 1981




1981 Grong Gruber A/S




Åpen





Prospektering





Fremstfjellet





BV 2888 Grong Evaluation of prospecung work and
ore potentials in Skorovas.




1982 EIXEM




Apen





Geologi






Geokjerris




BV $551 Grong Rapport vedr, prospekteringsstorte




1985 Grong Gruber AJS




Åpen




1985






Einribur




Prospektering




3V 2880 Grong Foreløpig rapport. A99iksmsi rsz DEVICO 143 1991 DEVICO




Åpen

•




Skaltesmyr og Godesjord.




Boring




Bv 1$83 Grong Rapport vedrørende
malmletingssarbeide 1991,

Skiftesmyr.




1992 Norprosp a.s

Boring Geofystkk

Cu Zn Åpen




Prospekteringsfonder 1991





BV 2881 Grong Aoviksmåling
DEVICO 143 1992 DEVICO




Apen




Skiftesmyr.







Boring




BV 2882 Grong Maimberegning av Skiftesmyr og
Godejord




199: Outokumpu mining
NORSULIID

Ca

in

Apen





Malmheregning




I3V 2883 Grong Underjordisk drift i Skifsesmyr




1992 Outokumpu mining




Apen





NORSULETD






Gruveteknisk




Side



R apportarkivet Ikrgvesenet, Norway

Bedrift Ernne

By rapp Kummune Tsttel
Ekstern. rapp. År Fagounråde

Gradenne111 BV 2885 Grong Skiftesmyr dagbrudd vurdenneer.
1992

Åpen
Gruvetekrusk
Malmberegnmger

18V 2389 Grong Finnbur geokjems.
1992 Norprosp A.S Zn Åpen

Sandula prosjektet

Co

GeoksemsDV 39'77 Grong

13V ,z997 Grong

SV 41300 Grong

Siuftesmyr 1992
Berggrunnsgeologsske undersøkelserdet servestlige Grongfeletet NGUrapp 92.3111.
Geophysscal measurements andloggings Soumen Malnu 0Y.

Finnbur 1 og
Sammmensatt av arsrapporterprospektering 1974-75, 1978, 1986

Fremstfjell 1-12
(T'ronclbjeffuttotnradet)
Fremscfjell 17-19,
Årsrapporrer 1979 - 85

1993 Norsulfid a.s. Ca Zn Pb Au ÅpenNGU, Soumen Ag

Geologi Geofysslsk Bormg
Malmberegning

1994 Norsulfid AS Grong Cu Zn Ag ÅpenGruber

Geofysikk kjernebonng

1994 Norsulfid AIS. avd Mo Cu ÅpenGrong Gruber

Geologi geoksemi geofyssackkjerneboring

•

•
Side 3



R'apportarkivet Berh-rve.Sesset, Nonvus

Esstrin rapp. Ar

Bccinif

fegornride
Erune

UråLienng

•

1973 Groog Grubcr AgS




A-pco




-




Boring




1975 Grong Gruber A/S Cu Za

Geologi geofsuokk borIng

Apcn




Grong Gnitcr A/S Cu Zn gis Agen

rarp Kgaunune Tinel

P V - Grong / Geofogr hornreportssjem.r.

DVS Grong GrongIchtfro--pc.ttionngcn. Arrshippontor 1974

L3V ;0 Grong Rappon ycji,,r2ntic ,tur‘gtotterprw,pokrorrogracncrdc

13V 1.3 Grong .Rappon gocir. sattsrorter 5/73

	

-"- prospegroringsurboate Nrostekt 5ns
Skifte susyr
BAr 3544 Reyrg S Rappurc vsdr. itatsswIttet

prospektenngsarbord 979Vi stenen og Sigittc,tnyr
DV 3346 Royrstk Grong Gruber - Prosprinenng 1979 -bogodresults.f.

BV 3542 Rosnik Rspoon vcrir. -,rratsstottetprospektcr ug 9SU
Lillc Troursc1v, Goiejord I Skfirresroyr

----- ‘18sectezgr13oring

1979 GrsongGrubcr 15. Apcn
Bortng

1980 Groog GrUber A/S Ages
Prospektehog

1980 Grong Gruber AIS Apen
Gcologi
Geofystkk

1981 Groog Gruber A/S Appn
ProspektergagIN.728R0 Grone

DV 1333 Grong

Forelksolg reppon AverksmilingSlcdresolyr og God-roorri.
DEVKO 143 1991 DEVICO

Boriog

1992 Norprosp Cu Zo Apcn

R:ppcirt vurinerencie
. aftnicutigsurb«..te 1991,Sk -cavyr.

PRIsrek„ ' igsIonUot 1991
Bonng cnotysfkk

DEV1CO 143 92
Apen

SV 2831 Grong Avetksusr1ling
Skiftesinyr.

BV 2S82 Grong Muirnborogning av SkIftosulyr ogGojcpord

- • - 


DEVICO

Borrog

1992 Outokrunpu gnoung cu
NORSULFID

Malmberegolog

Agen

BV 2883 Grone 1," Urtgletjurc drin Skiftestnyr
1992 OfRalgumpu eigung ApeaNOR

Gruvetekrusk
DV 18R5 G g Skftres,nut vurdennecf.

1992

Grueeicknisk
Maknbcregnseger

13V 4257 Dovre
Metclat
Royr, fk
Grung

Mikl,hnopmr,iig av prøvcr ue crteltnog sgfcbcisurt fru u norsse gruuer
NGL! 92.329 1992 N.93U

FortrongBergvescrtec

Geologi

Apen

Sior



cx—kjc-rci,Rapportarkivet Bergvesenet, Norway

Bedrift Emne

1.(14

Ekstern. rapp. År Fagområde

1974 119641

(4r4isierrrig

Geologi

I3V rapp Kommune Tittel

13‘ Grong i Grongprosjektet - Foreløpig rapportover geologiek feltarbeide i
Sanddela-området

. mai - 15. september 1972.
13V 8 Grong Grongfeltp Jktenngert. Årsrappoufor 1974

BV 180 Grong •1 Undersokelsesrapport Godejord,41
(Sanddrila-omndet)

	

1975 .Grong Gruber AJS Cu Zn 1.1-~r~iirg
Geologi geofysikk boring-

	

ong Gruber 1978 Grong Gruber AJS Kis

BV 20 , Grong Rapport vedr. statStøttet 7/78prospekteringsarheide. Prosjekt 7/78,Godejord

C.2.&tfy ck

1979 Grong Gmber Ak1"-‘,..qu Zn Ag Au Gaimm4g
Boring
Geofysikk: 3542 .Ø./Røyrvik Rapport vedr. statsstettet

1981 Grong Gruber A/S
prospektering 1980
Lille Tromselv, Godejord / Skiftesmyr ProspekteringBV 2884 ---1"-- Godejord forekomst underjordisk drift. 1992. Outokumpu mining

----- NORSULFID

Gruveteknisk13V 2887
In situ Ore reserve estimation.

1992,
Cu Zn Pb
Au Ag

Malmberegning
GeokjemiBV 2886

Godejorde dagbrudd vurderinger.
1992.>

Gruveteknisk
Malmberegning

Maltuf~ av Skiftesmyr og
1992 OutoGodejord

NORSULF,D Zn

Malrnberegning

13V 3551 Grong Rapport vedr. prospekteringsstotte1985

Finnbur

1985 Grong Gruber A/S

Prospektering

Åpen

•
Side
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