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SUM•ARY REPORT


on


REPPAREJORD COPPER DEPOSIT


Norway

INTRODUCTION:

This is a brief report on the past summer's

operations in Norway on the concession optioned by Invex

Corporation Limited.

SUNMARY AND COUCLUSIONS:

Of the ten diamond drill holes completed, eight

cut values of over 1.5% copper in a.,ipreciablewidths. However,

due to the exploratory nature of the holes — all parallel holes

being spotted over 300 feet apart — it is impossible to delineate

and calculate ore reserves, or to outline with certainty mineable

ore bodies from the work so far done.

The ore bodies as cut by diamond drilling did not

show a continuous mineralization to depth but appeared tc be in

the foru of lenses in parallel and in echelon and with their

vertical distance being more or less equal to their length.

here mineralized sections were observed on surface, possibly


exposed by glaciation, part of the lens has been already eroded

and therefore the vertical continuity remaining below surface would

only be 100 to 200 feet.

Mineralization in the lenses is disseminated bornite

and chalcopyrite in extremely fine particles which makes it extreme—

ly hard to see and which would increase mining and milling costs.

Å program is outlined for exploration and the

calculation of ore reserves and it looks like one more season should
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be sufficient to do it. The current price for copper when taken

into consideration with what we now know regarding the attitude

and size of Ue mineralized sections and probable costs of mining

them would determine when this work should be done.

ARZA EXPLOD 1957 SEAiON

That -:artof the concession incluCing all of Ulve—

'ryggenmountain as far back as the old Drathanmer deposit; an area

rouhly 2 miles lonE an 1/2 mile wide, was roughly prospected.

Ulveryggen was mapped geologicelly (see map numbcr 2) and part of

Ulveryggen was drilled by ten diamond drill hcles. This is only

a small nart of the concession but seemed to be the portion most

favourable for mineral deposition.

:TORKDONE

7187.9 feet of diamond drilling with approximLtely

EX size core was drilled in ten diamond drill holes, pee map 1.

All core was carefully 1ogged, sampled, split and assayed and

sections of these holes are attached.

Ulveryggen mountain was mapped geologically as shown

on nan 2 at 100 feet to the inch with particular oarc being taken

to show all regional and topogranhical feults as it is the

oninion of the writer that these faults are the reascn for (at least

in part) the ore deposition.

Jampled and sent for assay all of 011e's adit and

Kydraten (see maps 3 and 4.)

Renaired old road and built new jeep road up to all

present drill sites.

Built core racks; core shack and small bunk—house on

Ulveryggen. Before leaving, vindows were boarded up, buildings

locked up and the whole tied down with cable to rrevent the core

being disturbed or any part being blown away during the winter.
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Hole "E", the one drilled farthest to the south-west,

cut what aupears to be the extension of the mineralized zone cut by

hole "F" and at approximately the same vertical depth as that cut in

"F" (220 feet vertically below surface). Throe samples cut from

this hole and sent for assay showed respectively 0.72% copper over

3.5 feet; 3.31% copper over 3.0 feet and 0.95% copper over 2.9 feet,

making an average of 1.62% copper over a core length of 9.4 feet.

Dependent on costs and tonnages this should make a mining grade and

width. Indications of copper staining in trenches and on surface

rock did not correlate with this diamond drill hole.

Moro parallel drill holes should be laid out as showL

on map 1.

Hole "F" which was collared 340 feet north-cast of

had two excellent ore intorsections. The first Gection from

190 feet to 209.8 feet showed a core length of 19.8 feet assaying

1.70% copper. This is at a vertical depth of 180 feet. A second

intersection from 229.6 feet to 234.4 feet assayed 1.91% copper.

The assny from 190 feet to 234.4 feet gives 1.18% copper over a

core length of 44.4 feet..

The mineralized areas cut in this hole aopear to

extend to both holes ":" and "G" and at least the 19.5 foot section

should make mining grade and width.

Indications of copper staining in trenches and

surface did not correlite with the good assays in this diamond drill

hole nor did the rosition of the assay results obtained in Kydraten

adit. More drilling will have to be done 7-)arallelthis hole and it

would aid the interpretation of the area by having a hole at the

same angle but to cut the ore horizon at a greater depth (see

recommendations).



Hole "G", 320 fect north—cast of hole "F" again

anrears to linc up a wide mineralized area with that in holes "F"

and "E". It does not co=spond to the mineralizod sections in

hole "?" to the north—east although it could with a section in hole

and the drive on ore in 011e's adit. This mineralized zone

which in this holo runs from 145.4 fect to 184.7 or for a coro length

of 39.3 feet averages 1.80% copper and more close drilling will have

to be done te the north—cast to follow the continuation of it in this

direction. Four other sections of mineralization which assay just

under 15 co,::7erover respoctively 9.8 fect, 3.3 feet, 4.6 feet and

4.8 feet yere also encountered in this drill hole.

An old hole drilled from iriancein tunnel-dipping

—100 and drilled N 40° W was reputed to have cut 85.0 fect which

assayed 1.625 copper which would line up with the larce intersection

mentioned above in hole "G" and would tend to show that this mine—

ralized zonc continued at least this distance to the north—cast.

:.kre parallel drill holes are necessary as shown on

plan 1 tc thoroughly investigate the area about "G".

Holes "H" and "T" should be considered together as the:r

were drilled "H" above "T" in the same nlane and at w-proxinately the

sane angle. "H" cut two mineralized sectiens of note. Thc first

which is variable in grade but which shows an assay of 1.15 copper

over a core length of 38.3 feet was from 215.2 feet to 254.0 or at

a vertical degth of 190 feet. The second section from 570.3 feet

shows 2% conper over a core length of 7.6 feet or 17.8 feet assaying

1.425. This second section in hole "H" corresponds to a section cut

in hole "T" which gave 1.86% copper over a core length of 32.2 feet.

The above sections in "Hu and "T" would be 390 feet and 575 feet

vertically below surface respectively with the mineralized zene

widening and grade improving to depth.
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Small zabbroic dikes lie alonz one side of two of the

mineralized sectisns (see cross-section throu,7h " " or ri e2 )

.:ssays obtained in 011e's adit do not correse,ond with

the data of the drill holes.

Additional holes needed about this area are shown on

plan number 1.

Hale "U" had two weak sections only which assayed

0.32; and 0.93`; over 4.5 feet and 5.0 feet resDectively (from

284.4 feet to 289.9 feet and 303.7 to 303.7 feet). These inter-

sections lined up on strike with a mineralized zone in 011o's adit

and could bc the extension of this zone although intersected by

a strong fault as shown on map 1.

Hole "7" showed no section that could be classified

ore. jcattered copper mineralization was more aEnaront near the

greenstone contact than anywhere else in the hole. This was the

only hole not re-logzed.

No evidence of mineralization is ae)parent on surface

above this hole although the rock is for the most part not drift

covered here.

:101es "K" and "W" should also be considered together

as tozether they form a cross section of this arca.

In tho attached sections, the hoes have been

produced at 450 s nce no survey of the aoles were made and hence the

dir angle of the holes was not known. It is ruite. evident from

the geoloTy however, that the holes both fLattened considerably at

depth, 3ince hole "W" would start to flatten berore it came under

where "K" was collared, or earlier in ground relation than rf the


mineralized zones would be steeper than shown on the section of these

holes (probably vertical) and the contacts of the greenstene would

also show it to be steeply dipping.
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4t the same time, it is cuite possible that both

holes turned to right or were headed in a more northerly Tirection

at the complation of the holes. 3ince hole ".;:"would start to

turn before hole "K" this would account for hole not cutting


the gabbro as shown on the geolorjical plan and for the wide width

of gabbro as cut by hole "K". It would also account for the ore

section at the t50 foot mark in ".»1with no corresponding
•

mineralization in "K" as this orc in all nrobability goes to the

fault dike but is not found directly opposite this fault on the

south-west.

Hole "K" showed two mineralized zones. The first,

near surface, shows either 2.11% cop:er over 12.8 fect; 1.555 topper

over 49.7 feet or 1.39% copper over a corc length of 63.4 fect.

The above sections would be from 46 feet to 64.8 feet; 35.9 fect

to 85.6 feet or from 22.2 feet to 85.6 feet. second weak inter-




section showing 0.90%copper from 498.7 fect t,o 502.1 feet was cut

which cou1d be the downward extension of surface showingsdt this

point (see section).

Hole "U" cut onc mineralized section from 241.8 feet

to 250.2 feet which assayed 1.57% copper which is very likely the

continuation of thn vCues cut in hole "K". Other assays bot.,rnen

236.8 feet and 277.2 run from 0.43 to 0.»35, coprer s",owing a tide

mineralized zone continues to detth and wkich may at a gretter •epth

have a larger concentration of coper. 4 second section bet.],.:en

442.4 feet and 450.2 feet assayed 2.155 conper. Several othcr

areas in this hole showed slight scattered fina copper mineralization.

Three additional -ara11e1 holes at 100 foot intervals

aro called for in this area as shown on plan 1.

Kole "X", the one drifled farthest north-east, ..Jaslaid

out by compass and (4ue to a local magnetic variation, was not in the

same direction as the remainder of the holes.
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The only interseet'-on above 1.5T in ho:a; from

590.1 fect to 595.0 assayed 1.585 copper. The si= area, between

574.4 feet and 595 feet (a core 1engt1i of 15.6 feet), will ascay

1.025 comper.

As no anzle tests were nade on this hole it was drawn

on the section at —450 but like the other holes is believed to

flatten at donth thus naking the ore intersection farther to the

north—west than is shown on plan 1.

W2OLOGIC:g.

A F:eo1omica1 map showing tho general arca of known

topper occurrences on Ulveryggen Is.ountainYas El:tdo to the scale of

1 inch — 100 fect.

=hisrs ap , known as map nunber 2 shows not onLy the

local ceology, but position of trenches, ndit nouths, diamond drill

hol.os snd jeep roads.

Faults shown are thoso loosly recocnizable as well

as rossible faultinm defined topogreshieslly and srobsialo fauLting.

Fron he little work Cone to date it would seen that the orc

occurrences wc e directly related to certin of the faults with

post orc faults cuttinm the ore and causing a nevement to tho north—

west. One foult not shown on the nap but •hich vesy nearly narsllels

the botton border of the map appears to bc a recional fault which

bordors not ony this area but comtinues south—west to Prathammer

mine (roughly 1 nile fron the nap area) and north—east to whero a

woak copper occurrence was explored years ago in nan' adit (reumh1y

3/4 mile from the map area.) The 4'aults as shown nust be taken in to

account when diamond drilling for continuation of ore.

The large gabbro dike shown here sspears to be the

axis of an anticline.

The nain orc occurrences are found in a felds athic

sandstone (arkosic sandstone—Reitan) which does not have any sharp
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contacts or di1inea±r features that have herx retiend r.o fE.1-

excer.t in the ease er a few of the dia:r.onddri"1 ho1es whorr the

ore cuts off sharnly on the centact of snal bas1c inrusives.

:Uneralisation was thought to cut off at the centact of the sedi—

nentary greenstone (holes "W" abd "X") but in he cas" of hol.e "K"

the mineralizatien was also apparent in the greenstone.

Ttyn.odits only; 011e's and _ydrnten, wcre s r1ed as

shown on assay mans 3 nc',4.

011e's a(it showed a scction of thn cross—cut ncrth—

west of the first drive to average 1.595 copper over 20.0 fcet.

This intersectjen was not durlicated by hole "T" althoncS the old

trench above timeadit was sumposed to have had comarah:e assays and

one of our own choc:: asnays in 1956 s-avea slightly lower ansay over

approxim-tely the same width.

The sccond drive, or that farthest from the adtt

mouth, showed an average of 2.32% coprer over drift midth for a

length of 100 feet. The cross—cut at the end of this drive was

quite surariciar in the roor assay results obtained (sec map 3) as

it showed a g.reatdiscolouration hy copper oxidatien and enpeaially

sc in the south—cast face. This portion should be re—samrled.

KydrcY en ndit shows three excellent sections as

follows: 3.16c; copper over 20 feet; 0,84": copper over /0 fect and

202 copper over 20 fect. A length ef 120 feet in this adlt

average 1.285 copper (see map 4).

An area rou,:hly 2 miles long by 1/2 mile wide within

the concession was prosrected this past sunncr. This arce tahes in

the nortion geoler;ically mapped; about the sane distance to the

north—west and south—east as covered by the rap and from 3/4 to



1 nile frcz the rarth-e st and south-wcst ends of t nap.

dnall locsi areos of nincr::ization ',erc n-zcovored:ie

ann narhed on the -;rolo d _ nan n soverni snall

fissure voins •it ourrtz and chalcopyrito near Drathnnner. Nothing

nou of nny size was discovered.

jevern: old sharts not on the old rraTS wcre

discovercd on r• 5 to 10 foot wide conper ninernlizod shcar running

nert osst, south-ucst and 200 feet to the scuth-east of the :-h-bt-

annor denosit. Thesc shafts were to various dePths uP to 35 rcet

and srend along the shcaring over a length of 500 feet. The

mineralization in this shear appeared comparativoly wcsk but sone

work shoudd bo rione in this area.

nsrathsnner vein is a 30 inch ruarts riszure vc n well

ninernlizod vith chalcoryratc and nyrite and is exposed fcr e longth

of 100 feet. The vein dips 30 0 to the south-esst and coudd cpt the

above nentioned shcar zone which is nrarly vertical. .xcept for

two pilinrs,this voin is nined out as far as cari be seen - ich


is 2.0 feet below ohe oponing in the side of the hill to the yater

level in the excavation. One drill hole sould be tut through the

vein area near the above mentioned shcar zone to sce if any vein

natter rensins or if therc are any indications of further ve:Lns in

echolon. It would be nceessary to blast parts of the rond to net

a diancnd drm un to this point or eise tal:e it up carly in e


sprinn on the sncw,

COPPT2 COCUT.R.TT',2

The copper deposition in the feldsnathic sancisone on

Ulveryggen is in the forn of snall Rrains nnd fine ore veins vhich

interseet at various angles. .Lne copper values have been inriltrated

into the sandstone generally in the direction of strike anr- dip of

the country rock and are ir the shnpe of lenses cut by cross-faulting

The lenses appear to be in parttliel and in echelon and will probably
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contdnue to doptL in the same manner.

Lman movement only has been noticed in any of'the

cross-faults .flnerslly in a north-south direction.

neralo found are bornite, chalcopyrite and chalcocit

in the order naned.

POTK:= ORK RKS:Rv

On the work done t“is rast summer, no body or ore

was outlined. However, in the areas about drill holes mz," u p

and "K" and the adts Kydratcn, 011e's and Erik's ore

can now be blocked out.

Further ore should be encounered nerth-east of

Sinyvann.

PoterYial ore reserves in the above mentioned areas

after drilling the additional holes as shown on map 1 shou:d -rove

up 2,.530,000 tons. If values continue the same as have boen

encountered, this tonnago will average better than 1.7 copper.

fl

Only a small portion oP thc concession has boen

osTocted and only 1/4 of the area in bich coprer mineralization

h05 been observed'ss been subjected to exrlortory drillinc. At

SGMC time, tho ceolo:ical nap must be extended nrd further explo-

ratory dr4114ng ;:onein likely areas, tood exanic of the hidden

nature of the ore waa in the bottom part of holes and "T" where

jood widths and valucs were obtained althouch the ore was not found

on surfsce where it is rrobably under a bculder covering.

thc cast of :rik's adit there very few rock outcrop

appear is good prospectinc rround.

In the area of the Brathammer vein, much of the rock

is exposed but there are numerous boulder covered valleys in which

there could be concentrations of copper. As much of the copper is in
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finc ura4 of a disscminatod naturc, even the rock outerops

shou14. be c zllychecked as there haz been extenzLve copper


mincrclizb-LLen in this arca.

R:00

(1). :ome 21 diamond drill holos comprising 7200 fect of

drilLi n oyn on map 1 (propoucd dril: holos) should bo completed


to prove up t;rade and tonnace of known occurrences. Possibly one or

two aciditionul nhort holes wil2 be nceded to deLimit ore body's

vherc it Ls rcund that ore crade or ,;:idthseltLer continue past

where expected or have been fuulted and cut off.

(2 ) 500 feet of dianond cirillins at lcast shou1A be done

in the areb of ihe Brathammer de osit. ?his drillinc in however, in

the nuturc of exploratory and could be lcft until ore is


proved on Ulvcry:cen.

A "?acksack" diamond drill s.oujd be bouzht and used

to closcly ssmple surface showincs. I believe this would be much

morc advantaceous to cleaning out the old trenches and b1aatinc new

ones.







Re-sam-ale the inncr cross-cut in 011e's adit.

Channcl sample nJohn's" and "Erit's" -dits.

Takc bflk scmple for motcllurgical tests.

Uso ahe puips of the 1957 assays for rouch metallur-

cical testing.

COSTS

The above recommended wcrk would cost approximately

.)50.000,00.

Jamplinc costs would probably be slichtly higher.

Road work would be very small as all that wculd bc

necessary would be the repair and maintonance of the present road.

A scrvice rosd to Brathammer could bc made for approximately
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Additiona1 core rachs wculd hc necessary but th

nrenent coro shack would suffico and the bunk—house ccuid be used

as a dranob mo office.

casoline oporated dril: for bulk sampling and the

Packsach bo additional euipment,

Thc curront market price for corper concentrates in

relstion to the cost of extraction, millinp costs, transnortation

costs and size, disposition and grade of ore bodies will nocessarily

covern the advisability of continuinr exploration ncw or in the futur

In this part of :orway, labour costs ar low yhon

compared with othor -arts of the vorld. 1ifling costs mdrht be


slichtly higher than most copper mines as it is likoly the ore will

have to bo finely cround for good rocovery. Trensportation costs

would conpare fpvourably with any ploce in tho world. The oro would

arpoar to be more or lesselens shaned and of no great vortical

oxtort which would cost nuch more to mino than an underground

operation in which the ore was in a regular continuous body. Grade

of ore is sti11 an unknown factor and urnn this more than tho above

considerations would depend the profdt or loss of an operation.

Pi—product minerals with the exception of old, which

would help defray the costs of the operation a:cnoar to be lacking.

Low rold asscys Pere obtained from samples taken on surface in 1956,

and a few samples have boen sent for gold assay this year with

nocative results. When the renainder of the nulps fron the diamond

drill assays arrive in Canada, they will be sent for gold assay.

HYPOTh'ETIGLL EVATUATI01::

On the supposition that 2,500,000 tons of ore grading
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1.65 co:-)er ftor dilu'len can he hockad cat kc are= 2ontioned

in Poten-lal Orc 2eserves, an a»Troxiate8 coat ho workea out

for one -oand of coar‘er wou1d :ive a rou:h valuatlon of the

property.

:he foT1cring nust he .taken into account:

:Cine 8abour in ::orway - 18000 ::roner per 2an Ter year including

benefits etcetera (roughly •2500.00)

Cthcr netals in tno ore (of no c4cononic valuic).

kvcrL,o 2ining rate 700 tons per day (l0 year reservds).

4•) A 1.6OÇ cop er oru qives a copuer concentrate containing

corpor.

Assuned smelter recovery 98;.

-rstirnatnc: overall recovery 87% - One ton of cre gives 32 pounds

of capper. At 27% recovery 27.24 pounds of corper or 480


pounds/ton concs.

Ratto of concentratIon is 17.3 tons of orc to ocual 8 ton concs.

3.) 1:ecessity er :rinainT to 200 2esh as shown in nill tost 1956.


9.) Uncierground n1ning asing Tlory holc and sbr8nkage stopp:Ing.

(est..na'

Overhead (est'2ated)
Freight for concs.
Handling charges (est)
3flielter ckarges

Total 


Gost/ton

1.20
.30
.0309
.1156

1 .21 


5.61 


Tost/ton concs. Co.:t/8.011.

	

20.76 0.,3433
5.19

	

1.40 2.fl7O

	

2.00 0.0042

	

21.00 0.0438

9 7.0 6 0.20 2 3

Orerating Oost 2or 2,500,000 tons - 025,000.00

Graph 1 skows the relatIon botw c: costs as


shown above befo-re deg,reciation and taxes and the varying a:sounts

that can be dertved at various copper prices.

All the above figures are before deraclation and

taxes anct to find tbe nuriber of tons required and the trice aer pound

of copper necessary 'c make any operation economic, these figures

must also be tahen into account. There nre however, $o many



variabLes connccted y1th i.eso "isures thintnn of cnpital

costs only rlu.11bc Tivon:

Oapitni cos nf 700 ton mill

:•ne dcvolopment, equipmant

7oYcr, ynrds, tailinzs, ctc.

":orkinz

Total


(1,-Td4s0C

1,430,000.00

09,000.00

590 ^303040 • 


10,550.3100.00

This finu-n yhen added to that o' op,cratinz.cost,

would show n cutt-ofe point on zraah 1 abovc which price this

size opernti n ic eccnomic.

Yith additionnl dinnond drillinT p7on nn,",above

the amouril supcsted under recommondaions, it is quite nrobable

that thc tonnne ybich hns been referred t.oahovc nnd unon yhich

these calculations have been based could bc at lenst doul-)10d. 1n


this evnluation no allowance is made for this possibility.

C, W0 Archibald (sizn.)

Toronto, Canndal

November 1957.
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