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Sammendrag

Part 1 beskriver geologien og Mo-minraliseringen og konkluderer med at det er vanskelig og usikkert a
ansla noe malmforad, men det blir anslatt ca. 260.000 tonn malm med 1% MoS2.

Part 2 inneholder kalkyler for en eventuell drift og konkluderer med ngdvendigheten av fortsatte
undersgkelser med prgvesprengninger i flere faser med lagring av malm.
Ved en eventuell drift foresldes en malmbrytning pa ca. 20.000 tonn pr. ar.
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PARY 1 =-= GECLOGY

BITUATION Near T4rdsl, Telemark, Bouthern Norway.

About 7§ Kme. Zaat of the Northern end of Lake Nisser,

and I, Kma. North of Gjuve on the Dregendal - Eildatod road.
Morkvassheiane iz resched by taking the main Dregendal-
Eidstel oed 16 Kms. to near Hagfoass snd then following
the logging traek 4§ Kms north through the mountains to
Grytvatn, Here at ths South~Fasterly end of tha lake

the truck stope and one proeeeds on foot. A path on

the North-Easterly alde of the lake branches aff Northwards,
after § Km, and winds up the flank of M@rkvesshelans,
Af'ter a elimk of about 1000' the platemu ie resched,

The elaims cover a reetanguiar srea of approximately
LOO x 200 aetree (Appendix - iftem 1) and are contained
within a "eoncession-promise" the boundaries of whigh arc
drawn on the attached =msp (item 2 in the Appendix), The
concession messures spproximately 3 Kms. NW-UE by 24 Z-W,

ICEOGRAPHY The concession ares is ruggsd mountsin eountry
much of it being over 700 metres above sea level, Three
principal lakes fall within the areai=- North and South
Grytvata to the SBouth Weet and Morkvetn toc the Horth East.
The valleys containing thease lskes are sfforested but with
inereasing sltitude the woods beecome less dense and the
trees smaller until st ebout the 700 metrs=s moorland and
large aress of bare rock predcominate,

That part of Morkvassheisne upon which the claime asre
sltuated is an envil shaped block dounded tc the South Weat
and Lo the North by steep ascarpe, These are clearly shown
on the attached acrial photographs (sterecscopic paire -
item 3 in the Appendix) with an enlargement of the srea
marked in white, item 4 - a photo-geologieal map).

The anvil-shaped block has s overs.l deglination to
the South of 10°% - 15° sud has four hiils whieh, to
faciiltsts reference, are hereinsfter described ae North
Hiil, Cliff Hill, Morkvatn Hill and South Hill,



Th2 e oureaphy of the am -block i 8t seen

by studylng the photoegeologi | map (Ap ndix, item L),
in eonjunciion with the Panor-ma (Appendix, item 5).
The latter should be laid along the beee of the MAP. The
anvil-block and the rest of Mdrkvassheisne constitute the
foreground; Faugerliheil and Sletterfjell the middle~dietance
and the high ground to the South West of the Dragendale
Eidstod road (Blikfjell to Skardsfj) the far-distance,

The photographs of the Panorsma (item ) were taken

"om # rkvaetn Hill which is off the photo-gecloyical map
to the bottom. Its position relative to the other hills
of the anvil~-bloek can be scen by referring to the sttached
photo-mep (Appendix, item 6).

Easily recognissble features are South Hill (left)
with a large pond; eliff Hill Velley (left~centre) wooded
and with g aetream winding aeross Pogey landy CLiff Hill
(Centre~right) with its three smell ponds grouped close
together a8 spices of a trianglie (only the two nearer
ponds can be scen on the Panoramas); end North Hill (right)
sharply truncsted by a deep valley (extreme right),

EREVIOUS WOERK

¥r, 8verre Svinndal while Eeoncmic Ceologist at
Norsk Bergwerk's Pyroehlore Mine at Ulefoss first vieited
the claims on behalf of B.M. Heede A/8 on August the 21st
1955 and has made a number of short return visits since
then, He wee present to show the writer over the cleims
when he commenced nis survey on May the S5th 1964,

Mr. Bvinndal's obeervetions and reconmendstions
constitute a seperste report which is contained in the
Appendix as item 7,

On Mr, Svinndsl's recommendaticns extensive dynamiting
was earried out con North Hill (Svinndal's reference:-
points 1 and 2A and claim 8) and cn the South Weet flenk
of CLiff Hill at the YHotel" and near the summit,
(8vinndel's reference:= claim 1 point L and environs).
Although Molybdenite mineralizatica was ubiquitous on the
anvil-bloeck two principel areas of mineralization were
disccvered and are recorded on the writerh photo-geological
map in orange.

The writer's exposure references have been written
on ¥r. Svinndel's report as an aid to correlmtion and
¥r. Svinudal's sre recorded cn the writer's field notes,
contained in the Appendix to thie report.
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The purpose ¢f the ariter’s viglit was 203 -

&) sake o clomer and more dcedl el ezaminstion
tE? elslins o MArkvessheisng and of the

vxploratory work so far ca: ried out.

b) To sontliaue snd ¢xtend this eiploretory work
“ith the view to ABBEBBINgG] -

m-ec Ghe economic potential of thae RI9S8 .

e wWheaer Quriher proving-up and prospecting
vo ild de fvetified, and if so

wwaa L6 make recomhaéndstions on bhow this should
proceed , If resuitas Batisfactory

w==e  LNe caplvsl Lhai would most likealy be re uired
L{or miniug Lo sommense aid for the pro ject
to be plseed on a viable basis.

ww=e  the main iloms of equipment most likely to
be peguired and any oulet&luiing difficuities
(Buch ss terrain) effecting instm.iation of
plant, choles of sacninery, ets, which would
aesd %0 ve surmounted or whish sould projudics
the ultimate succese of a new projeat.

art 2 of this report entitled "4 'ING* ineludes 8
diseussion on the further proving=up of he Mérkvassheianc
Deposite auu makes resomnendaticnn as %0 huw tnis should be
caryied out. ALL peoc ok 0f the possible ruture mining of
these depossits ineluding provisiovns . estimstes on capitel
outlay end running coats sare included in this segiion of
the report.

‘Brkvessheiane is pert of the Telemnrk irandite wiich
eoveres a large part or tals region of Norxay. The moek
types are praniteée-yn¢ismes (perneati n nnd injectlou oucisses)
or migmatites, Texture and minera! c.mpositi.n of thase
granitic rocks sre of nimost eudicss variety and a Lpadqual
and imperce tible trensitl o ususliy occurs from oue type
to another,  Thus yuelss passes laters. iy end/or vertica.ly
into aplite, eoarse-grained granite, fiuse, rai.ed granite,
pedaanitiies ol quartz veine,



Howevar, some pegmeiites and Quarts veins are
slearly of an infdrusive origin having slear-cut contacts
and sutting ssroes the gensral foliation of the gneiss
or graniteo-gneiss.

The granite-gneise has sn overall dip %o the South
of 20° - 30° on Cliff Hill and in the apem of fthe "Hotel";
But en Forth Hill the dip besomes generzlly shellower
travelling Northwerds and ehangss in direstion until at
Point ¢ 1t 1e 3° 8B, Baeyond Point | the Sirata become
berisontal and further to the North éan b2 sean to incline
gen%ly North-Westwards, Travelling South Esst down dip
from Peint 1 %o Point 24 the S8treta insrease in dip to
abouR 15° - ZOOQ The deeclinstion of the Strasa ean,
amonget® other plaees, be elesrly eesn and measured (15° sx)
in » dynamited exposure (No, 13) in the eliff on the
Horthside of the anvil-dloak,

The platesu whieh rises gen3ly Northwards in a series
of swells has an oversll deslinasion S8ough, shallower than
the regional foliation of ibs grani to-goeliss,

AS one traverses the ground from Cliff HALL Valley
%0 Point 1 on North Hill lower end lower scnes in the
grenita-gneiss ars revealed, Proceeding Soutbd~Rastwards
from Point 1 in the direction of Point 2A and Mdrkvatn
Fill higher and higher sones are .grossed,

South Hill and Mérkvata Hill sre believed $o be
higher in the "sequenge" 8till, the regional dip being
20° - 30° and 15° -~ 20° South and Bouth Eaat respeetively.

T™he petrogenetic and structursl record of the
Mérixvasahoiane migmmtites appears highly invoclved and a
detailed mineralogieal, petrographic and sirustural study
would no doubt revezl a more eomplex history than that
ebteined in the time given for ibis short survey,

An examinstion of the serial photographs reveals a
nusber of fsults (marked with blue erayon) which have been
rescrfied on the photo~-geclogical B&D. The Telomark Granite,
a8 & "hole, exhibits dloek faulting and within the Congession
thie is mmply 1lluetrated,

Thae savil-hlosk is bounded on the Horth By a fsult
lime raich hes given ria~ te fhe dscp wellay elearly mbown
cn the aerisl photographe and in the photo~geologionl nap.



'+ pounds the muvil=block on the South
Wwest but has not given rise to such a prominent feature.
The magnitude of these two faults hes not been determined
but the one on the North Side of the block is believed
to be the moet important. Two other insignificant
faults forming poor features and trending NE -~ SW have been
recorded on the map. The effect of these faults on
the Molypdenite minerslizati.n ig discussed leter in this
report. Mérkvatn and North and SBouth Grytvatin probably
1ie in fsult zonee subsequently carved out by glaciatlon.
(A typical mylonite wag discovered on the lower slopes
(Grytvatn side) of Mgrkvasshelane exactly on a suspected
fault zone observed on the aerlal photographs.)

The serial photogrsphs also reveal uther atructursl
patterns (jointing end relict folding marked in blue erayon)
i{ncluding what is believed to be relict folding in the
granite-gneiss near the "Hotel". Relict folding can also
pe seen on the flank of Cliff Hill above the "Hotel" but
is too inaccesssble for close study.

e aral HE

Molybdenite occurs principally as pods, discontinucus
veine and as & somrse impregnation in coarse-grained
granite and quartz ¥eins.

A8 the result of glaciation and weathering Molybdenite,
being & soft mineral, has often been removed from the
surface rock although blasting will of'ten show it to be
present in the sub-surface layers, However, aids to

prospeciing are:-
1) Coarse-grained equigranular granitic texture.

2) Haematite steining which often col.urs Molybdenite=-
bearing rock a deep red-brown.

3) Copper mineralization - Chalcopyrite and varlous
blue basic hydroxide copper minerals (probsbdbly
¥Malachite and Azurite, but no positive identification
has been carried out for these minerals) which
often occur in close assocliation with Molybdeunite.

L) Holybdite (o03) alteration which by itself lmparts
a yellow colour to the rock but when in conjuncticn
with iron staining gires rise to a deep orange
disgclouretiona.



5) Fookets which are presumed once to heve contained
Molybdenite often occur in c¢litl walis where
dynamiting has subsequently shown there to be
atrong Molybdenite mineralization. These have
sided in prospectiug but to =@ lesser extent than
the preceedling indicators.

Although the Molybdenite can oceur as pods, veins
and stringers in gneilss and gneissio—granite far the most
important host rock is a coarse-gralined egquigranular
granite. This rock has pegmatitic affinities but is guite
easily distinguished from the pegmatites-proper which have
a very variable texture, guite often having individual
oryetels of quaris and feldspar up to 6 emse. in length.
Clote and zones of apiitic maeterial also are characteristic
of the peumatites-proper. Runie texture is aleo Very
gommon in these pegnatitic facles.

The cosarse-yxrained granite 18 usually in veins, layers,
lenses, iiregular sheets and corridors and the Molybdenite
may occur either as veins and pods within this rock or
a8 & CQOAIrSE impregnatione.

Molybdenite, when found in blue or grey finely striped
gneiss or in partially gwranitised gneiss, invariebly
forms platy crystals following the foliatlonj and
furthermore, 18 never far renvved from a coarse-granite
host rock. Deposition has often been along the periphery
of coarse-grsined granite layerse. In some areas where
the sheet or layered eonfiguration of the coarse-grained
granite 1s poorly defined and intermediate rock types
between blue gneiss and this gra:ite predominate semi-
continuous and discontinuous veins can be secen to pass

through these varicus host rocks.

Well defined Molybdenite veins are usually 2-3 cms.
in thickness, while pode nay be up to 1 metre thick x 1
metre wide x 5 ﬁetres in length though ususlly they sre
emaller than this. Details on individusl dynami ted
exposures are contained as "field notes" in the Appendix
to thia report.

Molybdenite deposition occurred during the course
of granitization and there is some evidsnce for there being
two weves of mineralization the last being of little
significance and in quartz vein complexes which are for the
most part discordant with the regionsl folietion of
the granite-gneise. ,ocation No, 1 exhibits this.
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_ The pegmatites-proper are believed to be birron
of Molybdenite,

Dynamiting was earried out during this survey at
the following plsces and with the following objectives
in view;~

1) On the South West flank of Cliff Hill directly above
the “Hotel" (Exposure No, 12), good ore had
already been shot out here and also in the clifr
near the "Hotel" but the vertieal extent and
lateral continuity of these Ore—-s0nes weére unknown.
The exposure was extended laterally to an overall
length of 2 metres along the crest of the hill.

By dynamiting further down the slope, diregtly

sbove the "Hotel", it has been possible to f£ill

in the gaps between exposures 8-9-40 and 12 and thus
to obtain en almoet unimpeded view of about 20
metree of the "Seguence®™. This ares is fully
described in the Appendix and ie recorded on the
photo~geological map in orange as having "proven
strong surface Molybdenite mineralization".

2) Along the south and south-easterly base of Cliff Hill,
A number of veins had been exposured by trenching
at Point 7 (exposure No, 11) and by dynamiting a
number of shallow pits these were traced around the
base of the hill to Point 3A (exposure No. i)+
The degree of mineralization decreases away from
Point 7 and is only weekly developed at Point 3A,
Pits and cuttings have been made at selected points
all over Cliff Hill and Molybdenite was found in
nearly all of them. S8hallow pits to the East and
North East of Point 3A, revealed virtually no
Molybdenite,

3) In the eliff face bounding the Northern side of
the anvil-block (exposure No., 13). In order to
exposure the "SBequence" here a 15 meire vertical
cut was made in the ¢liff face. This revealed
a number of coarse-grained granite layers with pods
and veins of Molybdenite; but the bottom few metres
were barrsn.,
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4) At Point 1 and beyond. Dynamiting had been
carried out here previously and in order to
obtain more informaticn on the lateral and
vertical continuity of the veins here revealed
further cuttings were mede exposing s total area
of 33 metres in length x 1-5 metres in dsepth,
Exposures 254, B and C are fully described in the
Appendix, Point 4 and its environs have good
Molybdenite showings but further work will be
required before they can be ineluded on the map
88 an orange area. Additional blasting would
most likely ahow that mineraliszation from “eolaim 8"
(exposures 16 = 2;) extends without interruption to
Point 1 (exposures 25 A-B-C).

5) To the South of Cliff Hill, beyond the S5W -~ NE
trending fsult on the path up from the valley.
A number of pits and cuttings were made hers %o
try and pick up the Southward dipping ore~belt,
The upper cuts were barren but the bottom ones
gontained Molybdenite. The ors-belt is further
down the hillside here than might be expected, but
a small downward displacement of the "block" to
the South ef the fault would account for this.

6) On the round-topped hill to at the North East end
of 8outh Grytvatn. By extrapolation there
appeared to be a good chance of picking up the
Mérkvessheiane ore-belt sgain in this pert of the
valley. Three small pits made on the last day of
the survey revealed showings of Molybdenite., The
writer recommended that further exploration should
be carried out on the top off and around the flanks
of this hill, (To facilitatereference this will
now on be ealled Grytvatn Hill).

Molybdenite was reported to have been seen on the
ijgland in South Grytvatn, on the South West side of the
lake near the junction with North Grytvatn and alsc on the
ridge of land actually between the two lakes, The writer
{nspected the showing on Grytvatn Island and decided
further exploration should be carried out on the sbove areas,
Bome work by the men has already been done and two points
designated V5 and V7 on Orytvatn Hill look the most
promising.
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15 new claims have been staked in this area and
are recorded on the attached map (item 4in the Appendix),

No dynamiting has been carried out either during
this survey or before on the North West flauk of Cliff
Hill, the South East flank of North Hill, on Mdrkvatn
of South Hille, While Molybdenite has been seen on the
flank of North Hill and the ore~indicators are fair on
North and Cliff Hills, Mdrkvatn and South Hills are
believed tc be dbarren. No Molybdenite was seen during
the oourse of this survey and there is no report of
early prospectors having discovered it on these hills.
However, Molybdenite is reported to occur to the North
East of the ribbon lake which is about § Km, North West
of Point 1. A traverse was made across the plateau
between Point 1 and the lake but no Molybdenite was
discovered and the absence of ore indicators makes it
unlikely thet it will be found, If the ore-belt does
continue beyond the ribbon lake and the regional
declination of the Strata is similar to that on the anvil-
block it would suggest that the block North of the fault
18 down thrown. Further survey work should take in this
problem.

Molybdenite Ore Values snd the Question of Ore Reserves:-
The Molybdenite occurs, as will be appreciated,

in such a manner as to make ore-~reserve calculations

exceedingly diirficult and subjective, in spite of the

large amount of dynamiting on the top and round the

flanks of the anvil-block,

The figures arrived at below should only be taken
a8 & fairly reliable indication of overall values and

reserves, Later in this report recommendations ere made
on what additional proving-up work should be carried out

to establish more reliable figures, S8amples of 5-10 lbs,
in weight were taken from 6 different localities from

ore already mined and lying on the surface, Only large
lumps (12 cms. or so in length) were chosen and were
selecied as being representative of what in practice

could be reedily mined by hand-sorting without any cobbing.

The assay results are as on page 10,
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Material Exp. No. Molybdenum ~isulphide
Rlcn Impregﬂa&ion _5- Puu 0080% b 1.35%
Rieh Pod Ore 12 1.35 = 2.25%
(Mostly Core)
Typical Vein Ore 8 0.25% - 0.42%
Gneiss Uniform 22 0.90% = 1.5%
Impregnation
Typical Coerse-Granite 26 0.20% = 0.33%
Lens
Poor Pod Ore (Margin) 12 0,208 = 0.33%

All samples reduced 50% by the analysats before
crushing and esssaying, No repeat aseays carried out on
any sample, Assays made on ssmples dried @ 212 °F.

From the above assays, the MoB82 content of the
hand-sorted ore averages 1%, (By hand-cobbing the Mo8p2
coutent has been raised tose much as 2T7% --= @€ ore-
dressing report, item 9 in the Appendix),

A study of exposures 8,9,10 and 26 above, at
and below the "Hotel" on the South East flank of Clirr
Hill and of exposure 13 in the Northern cliff of the
anvil-block has shown that the percentage of ore to waste
rock varies from just under 3% to over 10%., (Por
further perticulars on these calculetione please refer to
Ore Estimation in the Appendix),

Taking the lowest percentage of ore as being 2,8%
the tonnage of ore cn the top of the anvil-block is
eatimated at 260,100 tone which having an Mo82 content
of 1% 1s valued (on current prices) at £1,748,000.

The reserves refer to the area A-B=C on the
photo=geological map and do not take into consideration
any Molybdenite occuring deeper in the ore-belt than
@ plane drawn between A, C and 60 metres below B; or
on Grytvatn Hill and in neighbouring areas,

The Grytvatn minerslizaticn is almost certainly
an extension of the ¥grkvassheiane depositas; the
ore-belt hae been trsced at least 200 metres down the
hill, South East of the "Hotel" andhas been exposed ayain
by Qynamiting at the base of the hill, (Exposure No, 2),.
The steepness of the hillside and the dense vegetation
met with further down makes prospecting very difficult.

It is, therefore, reasonable to expect that
further proving=-up and exploration will enable a sub-
stantial upward revisicn of the writer's estimates to be
achteved
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Before a final assessment of these deposits can
be made and a deeision to refrain from or $o go ahead
¥vith mining and the erection of the necessary treatment
plant, the following additional work should be carried
outje

1) Rreving-up of the Piateay Deposits

Re=estimstion and eonfirmation of ore-~reserves
and ¢lassification into Proven, Probadls and Possidls
reserves having first studied in detail,

a) MeSg values in ore from different localities
“‘A in different host rocks,

®) Ratio of ore to waste in different losalities,

e¢) Rate in tons per man hour of ore resovered
by hand sorting from different localities
(having different ratios of ore %o waste).

4) Alternative methods %o hand-sorsing of ore
sush as Dense Medium Separation., An
averags of not less than O.4%, NeS2 is
regquired for Molybdenite to be classified as
an ore whea hand-sorting is the mining method
to be empleyed, Dense Medium Separation mey
enable lower Melp value %o be worked, (At
Knaben, the Norwegian mine, 0.22% is the
aversge Moy eontent of the ore currently deing
mined, The deposit is a unifora impregnation
and dulk mining methods are eaployed, The
werkings are wholly underground),
2) Expleration sad Proving~un of ihe Valley
Depcalis.
3) Erespesting and Gepersl Burveying
Prospesting on other parts of Mérkvassheians, in
Grytvatn Valley and on FPagerliher and Sletterf jell should
eontinue, As an aid to prespeeting and to delifeating
subierranean ore reserves detailed minerslogieal,
petrological, strustural and geochemieal investigations
might be helpfulj; but any further work on these lines
should be given less priority %0 (1) and (2) above and
should de Jjudged striectly on a Costeresult dasis,

The finaneial and prastical sonsideration of (1) and
(2) sbove are treated separately at the end of Part 2 -
Mining of this report,
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Rismond Drilling

Drilling has been eonsidered as a means of
exploring the M@rkvassheiane deposits at depth but
has been rejected as being far too expensive, For
the results to be conclusive drilling would need to be
on a grid with 10 « 20 metre intervals between holes and
to a depth of not less than 50 metres, At 135/-d4 per
metre it puts it quite out of the gquestion,

d Trueman
I S

o
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PART 2 « NINING

(A preliminary investigation into the general
economics of working the Mérkvasshelane deposits,
capital and running costs of plant and equipment,
communications, transport, siting of equipment, pilot
mining, ore-~dressing, proving-up of ore- reserves, etc.)

The basis of the following study has beens-
a) Production of 10 tens of 1% Mo82 ore per
hour Wy hand-sorting.

B) Removal of 100 « 250 tons of waste per hour,

e) 10 hour day for mine workers and for erushing
and grinding sestion of the mill,

d) 24 hour operation of floatation plant)
treatment of 500 tons of ore in a 5 day week.

@) 200 day yeams

1) Qommuniestions
The logging traek would need t0 be extendled {1 Ka.
$o the junction Between North and South Geytvatn, the
most suitable 8its for the Floatation Plant, A% an
antieipated £1,10,04 « £2,0,04 per metre the cost would
be 84 .& e u,ooo. It 18 bdelieved the greater part
of this expemse would be refunded by the Governaemt,

2) HKeatation Plani

8ited at the junetion between North (412 metre level)
and South (409 metre level) Grytvatn, water for the mill
and floatatiocn eells could be drawn from the upper laks,
The minimum of pumping would be required as the great
bulk of the water eould bé passed through the plant under

gravity.

Tailings disposali~ in the lower lake, subjeet
to loeal authorities approval,

INSTALLED CAPITAL CO8%Ti= g;,ooo - 875,000
Please refer to Denver Equipment & Co. Limited,

(item 10A and B) and Ferdinand Egeberg & Co's (ditea 11)
estimates in the Appendix,




NOTE: -

Egeberg's flow sheet is incomplete (1t stops with
the floatation cells) and does not inoclude a Thieckener
or Stove for drying the concentretes; an additional
£5,000 has been added to their estimate to allow for
these items,

Denver's estimate is on the high side and is due
to the large mark-up between f,o.b. costs (£35,000)
and installed costs (£75,000). The main differences
between the quotations is in this mark-up, Egeberg's
Civil engineering and installation costs are likely
to be more reliable to Denver's which are based on a
"GClobal figure®, A plant could no doubt de installed

for £30-£00,000 without undue economy on buildings.

RUNNIRG COSTSB £1.1s-d, PER TON OF ORE _TREATED

This 18 exclusive of amortization,
3) gCableway

To bring the ore down from the Plateau to the
Floatation Plant an overhead Cableway would need to
be installed having a capaecity of 10 tones of ore per
hour. It ahould also be suitable for transportation
of men, and equipment to the Plateau.

Full particulars of a suitable Cableway are ocon-
tained in & provisional estimate submitted by British
Ropeway Engineering Co. Ltd., which is enclosed as
item 12 in the Appendix. Accompanying plan (item 13)
and drawings (item 1) should also be referred to,

The cableway described has a 8kip which can be
lowered and raised vertically thus makin, it possible
for any ore discovered in the flanks of valley between
Mérkvasshelsne and the Floatation Plant to be worked.

Reference should be made to photo-map (item 6)
upon which is shown the most suitable site for a
Fioatation Plant (F) the traverse of the cableway
(Bue line) and planned extension of the logging track
in the valley and construction of a mine-track on the
Plateau (black dashes).



INSTALLED COSTB £37,350 = £42,000

(BASIS £28,000 Fe0.B,)
RUNNING COSTB 2/94 PER TON CARRIED

Sommantas ~

It should be noted in British Ropeway Engineering
Co., Ltd's tender that a maintenance ritter, labourer
and greaser would be employed for only 25% of their
working time, These men would most likely be otherwise
employed at the Mill and with the exception of the fitter
their full wages have already been accounted for under
Kill Costs - see Denver's estimates, The fitter's job
is referred to later under ths seetion entitled Key
Personnsl.

L) NAniDg

The topography of the anvileblogk and the general
disposition of the ore-belt make opep~cast mining the
obvious choice, The most egonomisc method of separating
ore from waste is likely to be hand-sorting ingonjunction
with a Michigan Treetor Bhovel for removal of waste
and for transport of the ore to the bin feeding the
overhsad Cableway. An alternative method whiah should
be closely examined is seleotive mining of ore sones
in dulk and treataent by a Dense Kedium Separation Unit
sited on the Plateau, The D.M.8.U, would remove most
of the gangue and produge a rougher eoncentrate for
transportation to the Ploatation Plant.

The rate of hand-sorting ore is expected to be
% = § ton per man hour depending on the ratio of ore
to waste in the rook, Regovery would undoubtedly be
less in the case of a low ratio of ore to waste, At
an average rate of § ton per man hour and a wage of 5/=d
per hour per man the cost per ton separated would be
15/=d, To this should be added 1/64 per ton to ocover
drilling, dynamiting and wages of two men thus employed;
and 2/94 per ton for transportation of the ore to the
bunker and disposal of waste. For this a Michigan
Tractor Bhovel model 175A is believed to be the most
suitable, Please refer to Michigan (Great Britain)
Ltd's estimates contained es item 1% in the Appendix,



Gapital Copta:~

(D/D Térdsl)
1 Michigan Tractor Model 175A £9,250
Shovel
or 2 Michigan Trastor Model 55A - £11,050
8hovels
1 (Halifax Tool Co.
Ltd's) Compressor £1,500
{4 (Halifax Tool Co.
Ltda's) Drill and bits, etec, £1,000
£41,750 £13,550
Rupnlng Coskas -
Miners wages at 5/-4 per hour 15. 0Od per ton
Drilling and dynamiting and wages 1. 64 ™ 5
2 men)
Transportation (4 Michigan 17354) 2,94 " "
18. 94 ¢ "
5) Kex Rersennel

Mine Manager (s Mining Enginser) PeBe

Plant Buperintendent
an ore-dresser)

Meehanical Engineer (also as fitter
for Cableway)

Pele

p....

me® & B
g88 & 8 "

Eleetrical Enginser Pet.
Analyst Petle
Qther Personnel nok yet aqcounted fori-
Carpenter £& 650 p.a.
£7,450
Less 25% of Cableway fitters Salary £ 162.10., 04

£7,287.10., 0a

CO8T8 PER TON OF ORE BASI8 20,000 TONS ANNUALLY -« 7/L4
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6) Housing for Kay Personnel
Moelven Barrscks (item 16) lms been suggested
as a suitable type of readily assesbled, movable pre-
Tfabriecated wooden building, The price for the
Model ¥ has been selected as a basis for estimating
housing costs for 5 Key Personnsl.

5 BARRACKS AT 8492 £2,060

Analysts laboratory, Carpenters shop and Engineers
Workahop eould probably be housed within the main
Floatation Plant building snd are, therefore, not
treated as separate items,

7) Iewer Supplies

Please refer to the attached map (item 17) whieh
illustrates the present Grid in the Dragendal-Térdal
Distriete An extension of the grid Lj Kms. to the
Ploatation Plant would take 2/3 months. A 2,000
Kilowatt power line would cost 8750 per Kilometss
making a total of £3,37% for the job. Please note,
however, that the estimated power requiresents would
be ia the region of 150 KW, and the ¢osts of installing
2 suitable eable might be less than the figure given,
Eleetrieity would eost about 3 dre per XWH, Only
200 KN oould be supplied immediately from the Grid .
Addisional quantities would entail installation of
a transformer (taking 9 menths).

8) ZIransportation of Equinment %o ihe Platean

Por Pilot Mining to commence on the Plateau befors
the installation of a Cableway sll egquipment would have
%0 be flown in by helicopter (or dropped from an
aeroplane), Helicopter Service A/8 gharges on a
minimum 50 ton 10-4?213.10.04 per metric ton with
a meximum flight load of 350 Kgs.

All equipment would have to be taken up in parts
and assenbled on the Platesu, In the case of the
Michigan 175A this would be a problem, Models 554
are, however, easily knocked down into small loads.
Por a load of 15 metric tons, Heligopter Serviee A/B
are expected to charge £20 per ton, The Capital
Cost of lifting machinery to the Plateau would, therefore,

be £300,



BQZE:~ The Norwegian Airforce has larger helicopters
capable of carrying heavier loads, They might be
prepared, as a Military exercise, to fly 4in one or
two of the heavier parts, such as the wheels of the
Miehigan 175A. Otherwise a small plane would need
tc be used, the sharges for which would be about £2%
per 3/400 kilos.

9) Zotal Batimated Cepital apd Runping Coets
s) Gapital Costs

Electric Cable 3,375
Extension of logging
track 1,5%0 - 2,000

Floatation Plant 50,000 -~ 60,000
Cablewsy 37,350 - 42,000
Nining Msehinery 11,7% - 13,550
Transportation of

Machinery 300
Bousing 2,060

mi’)’ - 123 ’ 285

FOEEE ST R AT e T e

%) RuBding Gosia (per ton of ore)

Floatation 81 1 0Od.
Cablewvay 2 9
¥ining, ineluding deprecia-
tion on Trastor Bhovel 8 9
Key Personnel 7 L
£2 9 10
Amortisation of £102,160
i:ot ingluded sbove) with-
5 years 1 0 6
£3 10 L4,
f=_ e Y

Qre-Drogsing

Please £ind enclosed ore-dressing report (1tem
18). Ko difficulties are engisaged in treating the
Morkvessheiane ore and s eoncentrate of 90X recovery.
As part of the proving-up programae further ore-dres-
sing should be carried out on l=2 ewt, of ore made up
of 50 1b. samples from different localities,



10) The Molybdenite Market

The current Metal Bulletin price for 85x Moly-
bdenite Concentrate ie 10/-d. per 1b, of Mo contained
f.oebs (UsS.A.) which is equivalent to 6/-d. per 1b,
oL MoS2 contained f.o.b. A price increase of 10% has
recently been made raising the price to its present
level,

¥olybdenum is one of the 7 "Atomic Age" metals
for which greatly increased demand is anticipated in
the next 10 years. A general pricc increase is sure
to follow,

11) Generel Zconomics

20,000 tons of 1% ore trecated annually with
907, recovery would yield 180 tons of MoS2 valued

at £120,960.

tal costs on 20 ns of ore

a) First 5 years at £5.10.4d. per ton

£70,335 pea.

Total estimated gross profit £50,62
b) After 5 years at £2.9.10d. per ton = £49,833 p.a.
Total estimated gross profit £71,1

NOTE: Transport coste from Mill to Kragerd would be
about £3-400 for 180 tons of Concentrates and in view
of the marginal cost hae been ignored in this cslcul=-
ation,

It can readily be seen that if the MoS? content
of the ore were to rall to below O+5% operations would
become uneconomic, unless sufficiently yreat ore-re-
serves were subseguently proven, increasing the life
of the mine, and making it possible to accept a slower
rate of amortization than that allowed for here. A
lower 1limit of Q.45 ¥o0S2 might, therefore, bve eccept=-
able,

No figure for thc degree of recovery of Moly-
bdenite by hand-sorting can be estimated but quite s
lot of ore will inevitably be lost through being ove:-
looked. As the tonnage estimates have been made for
Molybdenite contained in readily recognisable ore,
and no allowance has been made for MoS2 values in the
country rock; the life of the mine, in present figures,

is calculated at 15 yesars.



12) Winter Couditione

The above estimates have been based on =&
200 day year as it is not yet certain whether
suirficient ore could be stockpiled satisfactorily
for the Floataticn FPlant to be run through the ¥Winter,
This will require further study.

Opene~cast mining will certainly have to be
discontinued in the Winter months,

Underground mining is unlikely ever to be a
proposition (unless an area of continuously high
¥o82 values is discovered) and is, therefore, not
considered in this report., The driving of exploratory
adits might conceivably be justified as & means of
proving-up the ore-belt and for retaining staff during
the Winter months, This, also, will require further

Dtm.
13) Eurther Exploration and Proving-Up

Please refer to the last paragraphs of Part 1 -
GEOLOGY .

The firet and most important thing to be carried
out is a Topographigal Suryey of 1) the anvil~block
and 2) the ares of Mo82 minersliszation in the valley -
Grytvetn Hill, ete.

This Topographical Survey should be carried cut
on a scale of about 1« 1500 and the map should be such
as to form an adequate base for geological map,

The Grytvatn Hill minerslization should be
thoroughly dynamited and geologically surveyed, 5 4
the prospects are swriciently promising further
proving-up should follow,. It is recommended that
these should take the same form prescribed as follows
for the Mérkvassheisne area;-

a) More dynamiting around the flanks of
the anvil-block and on the top where
trenching and pitting has been insufficient
to give a definitg picture of the degree
of mineralisation.

») Small Scale Pilot Mindng Trhl 1 (mithout
Aashinery). To obtain rate at which
a man can sort ore from different localitics

having different ore/waste ratios.



b) For the purpose of calculating percentage
of ore to waste; the MoS2 contente of
different rook types, their average value
and associated minerals; Probable ore
Reserves ets.

If these investigations prove ensouraging toi-

¢) Repeat Pilot Mining on Large Sgale: (1.e.
50-100% of the scale that would be necessary
if a mill were in operation) (using a Michi-
gan etc.) and stook-piling the ore.,

The aim of this final stage of proving=up
should, of eourse, be the confirmation of stage
1 and the acoumulation of stock-piles of sufficient
ore to amortise the Plant and Machinery,
Siage 1 (including Topographical Survey)

5 men for 12 weeks supervised
and earried through by an Eeonomie

Geologist.
Estimated Cost £1665
Ore ascumulated Ca 600 tons
EBffeetive value Ca £3629

Stage 2 (a) or (v)
17 men for 12 weeks 17 men torrnl.t
Michigan 55 A.Dril) weeks Michigan 554
and Compresser Drill and Compressor

Estimated Cost £1137% £20,675

Ore aocumulated Ca 3000 Ca 12,000 tons
Effective valus Ca 218145 £72580

or ()

32 men for LB weeks

Michigan 175A

Drill end Compressor

P —
Estimated Cost £ 35,650
Ore seccumulated Ca24,,000 tons
Effective value £145,160

N.B. The above estimates ¢o no$ include:-
(a) Analyses o sts,
(b) Profession:l fees and costs,
(¢) Transportation of the machinsry
to the Plateau by helicopter
costing £200-300,



Rill might e Schieved without delay at any time
vhen it wag decided sufficient pProving-up had veen
done,

8tage 1 on Reth the Valley ang Plateau deposits
should pe eompleted and assessed ]m Btage 2 4
Gommensed, If the Valley deposits are of surfrioce
ient interest %o warrent Pilog Nining thig ought
to e sarried out firss for ir Rining-preper could
be started in the Valley there would be consider-
able saving in sapital outlay, The erection of g
cableway and the mining or the Plateau deposits
could be Tinanged out of the profise from the Val-
ley Operations,

\_ o,



