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Sammendrag

Part 1 beskriver geologien og Mo-minraliseringen og konkluderer med at det er vanskelig og usikkert å

anslå noe malmforåd, men det blir anslått ca. 260.000 tonn malm med 1% MoS2.

Part 2 inneholder kalkyler for en eventuell drift og konkluderer med nødvendigheten av fortsatte

undersøkelser med prøvesprengninger i flere faser med lagring av malm.

Ved en eventuell drift foreslåes en malmbrytning på ca. 20.000 tonn pr. år.



PA2T 1 --- GECLOGY

SITLICIGS Nenr T6rdn1, Telemstrx, Eiouthern Nurway.
About 7k Kme. ,:natof the Northern end of Lske Nivaer,
and 4 Kme. North of Ojuve on tbe Dragendal- Eldstod road.
Mcirkvaseheianeis reaChedby tsking tbe mnin Dragendal-
Stdsto•.•ced16 Ken, to near Hagfose $nd tben follfleins
the logging track L4 Kme north thro,-,,ghthe mountninsto
Grytveth. Here At the SouthrEasterlyend or tbs lake
the track stope nad one proceede on foot. A path on
the North.-Easterlyeide of the lake branches off Northwe s,
after ta. n4 winds up tho flmak of Merkvnschcians.
After s climk or about 1000 1 the plftteau ig reached.

The clames eover a reotangaler ares of appreximmtels
400 x 200 setrea (Appeaddx- ites 1) nnd nre contained
withIn a nconcession..promise"the boundariesof vhich nrt
drawn on the atteched asp (1tes 2 in the Appendix). The
oonceselonsesseres appreximately3 Kas. by 21 S-W.

WINDQWW, The concessionareu is rugged no,Intaincountry
such of it being over 700 setres above sen level. Three
principellakes fall within the arcat- North end South
Grytvatn to the Bouth leat and Morkvntn to the North East.
The vs!t1ley5containixwthese laken nre Afferestedtut with
incrensingpltitude the soods heeme lnaa lense nnd the
trees smaller until st L.but the 700 metrte warland Rud
large arees of bare rck predosinate.

Thst pnrt of MOrkvassheianeupor:ehish the clnintn gre
althated is nn env11 shaped block bouûded to the ncnth cit
and to the North by eteep scarps. Thcee re cicerly theci

on the attached acrinl photogrephs (stercosc.JpicpAire -
ites 3 in the Appendix)with an enlai-geme:itof tbm aren
marked white, Item 4 - 8 photo-gf;,,logics' mnp).

The Anv11-sh?,ped block hns nL :)vern.1 ieclJnation to
the Bouth of 10° - 150 rnad. hr:s four hiiln which, to
facilitatercference,are hereinnfterdcaoribedas North
Hill, Gllff Hill, Morkvatin Hill Sooth



	

repey of the an- -heock ast eeen
ee,• the ehoto-geol:gt . evp (Ap ,14e, ltee de,

in noneuheeloe vete tbe enn ees (Appendix. item 14.
The leetterahoeed be laia adong the bese of the map. The

anvileblenekend tbe rest of Werkvneene1eee constitute the
foreground; Pakerlihei Rnd Sletterfjeli the mideleedieteece
and the hieh ground to the South ffestof the Pragendal-
Bidetod road (B11kfjell to ökardste) the far-distance.

Tee photogreehe :)rthe Panorrecer(item h) were taken
-om m rkvetn Hill which is off the photo-geeloeical map

te the bottom. Ite positiun reletive to the ether hille
of the envileblock oan be seen by referring to the attachee
photo-map (Apoendix, item 6).

Essily recognisable festures are South Mlii (left)
with a large pond; clift Hill Valley (lefteeeetre) wooded
And with a etream wInding ecross boeey Lanee CeLiffH111
(Centresr1ght) with lts three emell ponds grouped close
together ae apices of a triangle (only the twc nearer
pends can be seen on the Panorams); end North Hill (right)
aherply truncated by a deep valley (extreme right),

Mr. 8yerre Svinndal while Economic Geologist et
Morsk Bergwerk's Pyrochlore Mine at Ulefose first visited
the claime on behalf of B.M. Hesde A/B on Auguat the 21st
1959 and has made a number of ehort return v1sits eiriee
then. He wae present to show the writer over the elaime

when he commenced his aurvey on Way the 5th 1961.

Mr. evinndel's observationa and recoemendetions
conatItute a seperate report which is conteined iu the
Appendix as item 7.

On Mr. Svinneal's recommendations exteneive dynamit ng
WREI carried ont Ou North Hill (evinndel's reference:-
pointe 1 and 2A ann claim 8) eae en the South Weet flank
or GlirrHill at the wHotel" end near the aummit,
(Svinndel's reference:- cialm 1 point 1 nd environe).
Although Molybdeelte minerelixatioa was uhiquitous on the
anvil-bock two principel areas of mineralization were
diacovered and ere recorded on tne writereephoto-geological
mep in orange.

The writer's exposdre references heve been written
on er. Ler1nndel'sreport as nn aid to correlation and
Mr. Gvira.dal'sare recerded en the writer's fleld notesp
coeteieee in the Aerrerix tu tnie report.



p:/eTuae irtieJr2i4e1r3 VI sÅ fieM

e) c C ioer tiL,1 wc,tt cxnmilwti.un
ty 01s1us ?/dørkvnef.,“eInns fldor tala


p-1Q-ir«atory Worif eo far cirk!rjed

b) Tu <tn.end thle expiorfttory work
n.x th the view to aaseaaingl-

economte botential of thn nrea.

whet,tice fulisitter prolyinrup and prospecting
be h'etiried. and ir cia

t.$5winke reco4nendetions on juiw thls abonld
tcroceed, If reenita satiaractory

the capItei Leet would most likeJ.y be reTuired
jor mlnid‘ to commence and tor the project
to be plweed on a viable essia.

the all itnik on: equipment most likely to
be rsqoAred snn any ontstanuIng difticultles
(auen fiô terraiu) eflecting lnetaiiation or

o uaolixnery, et4, wnich would
need to he sura)(Mittu ox whien poold prjudice
th• ultimate suoess et a new project.

4ert 2 or this report antitled re*:-TW ,u includes a
diii‘ecesiou on the turthr'r oroving-up or -be Lt4rkvnsahelano
Decoaxts eno wekes recried£Iat1s as tO ht:7; tfllsahould be
carrlen out. f‘LI PS L:4t the pocailbiefoture mining or

tnese depoeits 1nciodiug provial~:. eatimated on capitni
outlay eac runwIng coata FAre Incluned in thia aection ut
the report.

, tdrkvaeshelade is pert or the Telnmnrk 3renite wkiich
covers Eilerge pnr u thla regioc t 4 rray. Thc rcck
typea ere 6renIte-gnc18ftes (pernientl n nnd lhjection e,4eisz.e:;)
or mlematitee. Texture and mlneral cmposIthn or these

granitic r...)cka are of nin-Jat endiese tr,!ricty nnd n c.xsutial
and imperee,,tibletrnnalti i usaally occurs rrom one ty'pe
t0 anotk~. rhuujne!,aspassanlatern:4 piWor VertiCAL.Iy

into aplitec aolaree-grainedgranite, flnee crsined greulte,
pagastitee Ind quartzveink.



Nowevar,,some pegmatizesand quarts wrina are
alearly or an intwnhiveordgin hawing clear-outoontacta
and euttingaerosa the generalfoliation of the gneian
or granito-finsis•,

2httgranito-gnesimehaa an orerall dip to the South
ar 20° - 300 on Cliff Hill and in the area of the "Rotelk;
but an Horth Rill the dip benomea generall‘rahallower
trrelllog Northwarda and ahangee in direotlonuntll at
PoInt i% 1* 3 ScR, Beyond Point 1 the Streta basome
horisontaland turther ko the North san ba asan to inoline
sentkvMorthrheatwarda, TrarallingSouth Baat down dip
from Point 1 to Potut 2A ths Strata Insreamekn dip to
gabOka1,1) 200, The dsolinationof tha Eltrataean,

amangat other plaass,be slaafly seen and messurød (150 SE)
An a 4rnmmit44exposurm (No, 13) in %he •liff on tnn
NortheIda of abe ancil.bloak.

The plateauobloh rtaos gonfly Northwardain a sories
at ancollabas an ovorall doslinationSomtb, aballowerthan
the regionalfoliationot tbm graoltei-guelsue

Ål an4 traverseethe ground from ClIff Rill Valley
to Point I on Morth Rill lower and lower sonea kn the
granita-gneiaaaritrevealed, Procading South,lastwarda
from Point 1 in the direotionof PoInt 2Å and Nårtvatn
NAll higher and highar aonea arawroaamd,

South 11111ant giSrkvatsRill are bøliend to be
hIghør in the "aequanms"atillp the regionaldip being
2043- 300 and 15° - 20° South and Bouth Kaat reepeetively.

Th* petrogenetioand etruoturalreoord of this
4‘~maabotans migmetitesappearehlghly involvedand a
datallad mineralogioal,petrographioand atruaturalatu47
would no doubt rersal a moro •omplaxhastory than that
obtained An the tims glvan for thla ahort survep,

An examinationor the aerial photographa revealm •
number of raulta (markedwith blue orayon)whiah hmve besn
reeordedon the photo-geologioal np fle Tolcaark Granits,

aoi cbolap exbibltablock faulting and witklm the Conoesalon
thim Å, ampkv illuatrated,

7bc anwil-blookla bounded on tha Horth br a rault
Uas r'n'Y.ohbee given rA*- to Whe deep wallar e1mar147ahown
en thr arrisl photOgrapheind in the photo-geologioalmap.



,wide the frnvil-biock cn the Louth

went buA,nns net given rise to wich s pcomioent feature.

The iagnitude oe these two faults hno not teen deterlalned

but the one on the North bide of the blook is believed

to be the moot importnnt. Two other insignificnnt

fnults formIng poor festures and trending NE SW hsve been

recorded on the mnp. The effect of theee faulto on

the MolybdenIte minerellzatl-n is dIscusned later in thle

report, Møfrkvntle and North and South Grytvatn probably


lle in fault zonee subsequently carved out by glacIntion.

(A typlcal mylonite was discovered on the lower slopes

(3r::tvatnside) of Mdrkvaseheinne exactly on s suepected

fault zone observed Dn the nerinl photogrsphs.)

The aerial photographs also reveal ether structurel

patterne (joluting and rellot folding marked in blue crayon)

including what le believed to be relict eoldlng in the

granite-gnelse near the "Hotel". Rellet folding can also


be seen on the flank of ClIff Hill above the "Hotel" but

ie too inaecesseble for close study.

eie al n:-

Molybdenite occure principally as pode, dIscontInuous

veine and ae 8 coaree impreguation in coaree-gralned

granite and quartz Weine.

As the result or glaciatlon and weathering Molybdeeite,

belag a soft mineral, has often been removed from the

surface rock slthough blasting will oeten show it to be

present in the sub-surface layere. However, alds to


prospecting tere:-

I) Coaree-greined equigranular granitic texture.

Haematite staining which often coleure Molybdenite-

bearing rock a deep red-brown.

Copper mlneralIzatien Chalcopyrlte end various


biue baslc h4rokide copper minerals (probably

Malachite and Azurite, but no positive ldentification

has been oarried out for these mlnerals) whion

often occur in close associatlon with Molybdeuite.

h) Molybdite(Mo03)alterationwhichby itaelfimparta

a yellow colour to the rock but when 111conjunctien

with iron staining giresrise to n deep orange

dlacelodretion.



wh1-1 pi.,usdmedoner :c Fv coiktaihnd

g,Iyhdenite often occur 1u cliff wflLiswhero

dynnmiting haa subaequently shLwn there to be

etrung 14olybdeuitemitieralizatinn.
Tnese hsve

sided in prospecti:Lg but to a lesser extent than

the preceeding indicators.

Althwigh the golybdenite enn occiires pode, veine

and stringers in gneise aud gneiesic-granite far the most

important host rock is a coarse-gralued equigrabuiar

granite. This rock has pegmatitic affinities bot is quite


easily distinguished from the pegmatitea-proper which have

s very variable texture, quite often having individunl

crystals of quartz and feldsper up to 6 cms. in length.

Clota and zones of splitic material also sre characteristic

of the pegmatites-proper. RUnle teXture ie aleo Very


common in these pegmatitic facies.

The coarea-grained granite is usuell,yin veina, layers,

lenses, ifregular eheets and corridors and the Molybdeuite

may occur either as veine and pods within this rock Or

as a coaree impregnation.

Molybdenite, when found in blue or grey finely striped

gneiss or in partially granitised gneiss, invariably

forms platy crystals foLlowing the foliation; and

fuxthermore, is never far ren[ivedfrom a coarso-granite

host rock. Deposition has often been nlong the periphery

of coarse-grained granite layers. In sone arene where


the aheet or layered configuration of the coerse-srained

granite is poorilydefined and internedinte rock types

between blue gneiss a;.clthis gre-ite predominete semi-

continuous and discontinuous veins can be s'-ento pass

through these various host rocks.

Wmll defined golybdenite veins are usually 2-9 cms.

in thickness, while pods may be up to 1 metre thick x 1

metre wide x 5 metres in length though usually they are

amaller than thia. Details on individual dynanited


exposurea are contained as "field notes" in the Appendix

to this report.

Molybdenite deposition occurred durins the course

of granitization and there is some evidence for there being

two wayeaof mineralizationthe lastbeingor
little

significance and in quartz veln complexes which are for the

most part discordant with the regionni fuliation of

the granite-gneiss. :4ocationNo. 1 exhibits this.



The pegmetiteasproperare belleved to be barren
of kolybdenite,

Dynamitinswas earried out during this survey at
the followingplaees an4 with the followingobjeetives
in view;-

On the South Weat flank of Gliff Hill direetly above
the "Hotel" (ExposureNo, 12), good ore had
alreadybeen ahot out here and aleo in the elift
near the "Hotel"but the vertleal extent and
lateral eontinuityof theae oreesoneswere unknown.
Tho expoeurewas extended laterally to an overall
length of 24 metrea along the ereet of the hill.
Hy dynamitingfurther down the elope,direatly
above the "Hotel",lt haa been posaible to fill
in the gapa between exposurse8-9-10 end 12 and thne
to obtain an almoet unlmpededview of about 20
metrea of the "Sequenee". This area ie fully
deseribed in the Appendix and le recordedon the
photo-geologicalmap in orange ats having "proven
atrong eurfaeuMolybdenitemineralization".

Alung the south and aouth-eaeterlybase of Gliff Hill,
A number of veine had been exposuredby trenehing
at Point 7 (expoeureNo. 11) and by dynamitinga
number of ahallowpita theas were traeed around the
base of the hill to Point 3A (exposursNo. 14).
The degree of mineralisationdeereasua sway from
Point 7 and la only weakly developedat Point 3A.
Pita and euttingahave been made at aeleetodpointa
all over Cliff Hill and Molybdenitswas found ln
nearly all of them. Shallow pits to the East and

North Eaat of Point 3A, revealedvirtuallyno
Molybdenits.

In the eliff faee bounding tbm Northern aide of
the anvil-blook(exposureNo, 13). In order to

exposure the "Sequenee"here a 15 metre vortioal
out waa made in the eliff faee. Thie revealed
a number of coaree-grainedgranite layere elth pode
and veine of Molybdenite; but the bottom few metrea
yere barren.



At Point 1 and ce‘ond. Dynamiting had been


oarried out here previously and in order to

obtain more infr;rmationon the lateral and

yertical continuity of the veins here reyealed

further outtings were made exposing a total area

of 33 metres in length x 1-5 metres in depth.

Exposures 25A, B and Care fully described in the

Appendlx. Point 1 and its environc have good


Molybdenite ahowings but further work will be

requlred before they can be ineluded on the map

as an orange ares. Additional blasting would

most like» ahow that mineralisation from "elaim 8"

(exposures 16 . 24) extende without interruption to

Point 1 (exposures 25 A.B.C).

To the aouth of Cliff Hill, beyond the SW NZ

trending fault on the path up from the valley.

A nutber of pits and cuttings were made here to

try and piok up the Southward dipping ore-belt.

The upper cuts were barren but the bottom ones

sontained Molybdenite. The ort-belt is further

down the hillside here than might be expected, but

a saall downward displacement of the "block" to

the South of the fault would socount for this.

On the round-topped hill to at the North East end

of South Grytvatn. By extrapolation there

appeared to be a good ehance of pioking up the

lørkvasSheiane ore-belt again in this part of the

valley. Three small pits made on the last day of

the survey raiealed showings of kflybdenite. The

writer recommended that further exploration thould

be carried out on the top oft and around the flanka

of this hill. (To facilitatereference this will


now on be oalled Grytvatn Hill).

MoIybdenite was reported to have been seen on the

island in Bouth Grytvatn, on the South West side of the

lake near the junction with North Grytvatn and also on the

ridge of land actualls between the two lakes. The writer

inspected the Whowing on Grytvatn Island and decidød

further exploration ahould be carried out on the above areas,

Some vork by the men has already baen done and two points

designated V5 and V7 ou Orytvatn Hill look the most

promising.



15 new claime have been staked in this areA and

are recorded on the attaehed map (item in the Appendix).

No dynamiting has been ca:ried cut eithr.rduring

this survey nr before on the North West flnikkof Cliff

Hill, the South Yfflaatflank of North Hill, on Mrkvatn

of South Hills. While Molybdenite has been seen on the

flank of North Hill and the ore-indicators are fair on

North and curr Hille, Virkvatn and South Hills are

believed to be barren. No Wolybdenite was seen during

the couree of this eurvey and there ie no report of

early prospectors having diecovered it on theee hille.

HoweVer, Uolybden1tels reported to occur to the North

Eset of the ribbon lake which ie about Km. North Weet

of Point I. Å traveree wae made acroee the plateau

between Point 1 and the lake but no Volybdenite wae

discovered and the absence of ore indicatoremakee it

unlikely that it w111 be found. If the ore-beltdoes

cont1nuebeyond the ribbon lake and the regional

declinationof the Strata is similar to that on the anvil-

blook it would suggest that the block North of the fault

is down thrown.. Purther survey work ahould take in thle

problem.

0 8 e e o Oe

The Mo/Ybdenite occurs, as will be appreciated,

in suah & manner as to make orm-reservecalculationa

exceedinglydifficultand subjectire, Ln •p1te of the

large amount of dynamitingon the top and round the

flanks of the anvil-block.

The figures arrived at below should only be taken
as a e of overall values and
reserves. Later in thie report recommendationsare made

on what additionalproving*upwork &houldbe earriedout

to establishmore reliablefigures. Samplee of 5-10 lbs.

in welght were taken from 6 different localitiesfrom

ore alreadymined and lying on the surface. Only large

lumps (12 ems. or so in length)were ahosen and were

seleetedae beingrepresentatIveot what in practice
could be readily mined by hands-eortingwithod% any cobbing.

The assay reeulte are as on page 10.



mpterml Exp. No.
 • •Mirbini•




_isulphide




Ricn impregneion 3. P4. 0.80% . 1.35%
Rich Pod Ore 12 1.35'%




2.25%(Mostly Core)




Typical Vein Ore 8 0.25x = 0.42
Gnelas Uniform 22 0.90% m' 1.5%Impregnatlon




Typical euerse-Granite 26 0.20%




0.33%Lens




Poor Pod Ore (Margin) 12 0.20%




0.33%
All samples reduced 50% by the analyets before

cruahing and assaying. No repeat assays carried out on
any sample. Assays made on samples dried G 212

From the above assays, the 1(082content of the

hand-aorted ore averagee 1. (By hand-cobbing the 1(082
content hes been raised toes much as 27% see ore-




dressing report, ltem 9 in the Appendlx).

A study of exposuree 8,9,10 and 26 above, at
and below the "Hotel" on the South East flank of Cliff
Hill end of exposure 13 in the Northern cliff of the
anvil-block has shown that the percentage of ore to waste
rock varles from just under 3% to over 10%. (For

further perticulare un these oalculetions please refer to
Ore Estimation in the Appendix).

Taking the loweet percentage of ore as being 2.8%
the tonnage of ore cm the top of tht env11-block is
estimated nt 260,100 tone which having an M082 content
of 1% le valued (on current prices) at £1,748,000.

The reaerves refer to the area A-B-C on the
photo-geologicai map and do aot take into consideration
any Molybdenite occuring deeper In the ore-belt than
a plane drawn between A, C and 60 metree below B; or
on Grytvatn Hill and in neighbouring areas.

The Grytvatn mineralizatic,nis almost certainly
an extension or the M4rkvasaheiane deposlts: the

ore-belt has been treced at least 200 metres down the
hill, South East of the "Hotel" andhas been exposed again
by dynamiting at the base uf the hill, (Exposure No. 2).
The steepness of the hillside and the dense vegetation
met wlth further down makes prospecting very difficult.

It 18, therefore, reasenable to expect that
further proving-up and exploration will enable a sub-
stantlal upward revislcn of the writer's estimatee to be
ct,Chfcved



:Inal aenn: ot depoeits oan
and a deeision to refrainfrom or to go ahead

with mining and the erectionof the neoessary treatment
plant, the followingaddltionalwork ahouldbe earried
outt 

Rø-estimationand oonfirnatlonof orø-reeervøs
anå olassitioationinto Proven, Probablp and Possihie
reserveshaving first studiod in detall.

Ms82valuee in ora from different looalitiee
and in differønthost rocks.

Ratio of oro to waste ta difførent loealities.

o) Rate ln tons por man hour of ore reoovered

by hand sorting trom ditforent looslitism
(havingdifferont rattos of ore to wasto).

Altornativenothods to hand.sortingof cre
suth as Dense Modtum Separation. An
aversgsof not lese than 0.4S. 1482 is
requiredtor gol„adeniteto bø olassiftedae
thaøre whan handsporting is the minIng mmthod
to bs ompleyst o DienasMedium Separationnay
onable lower 1,32 valum to bo workid. (At

Xneiben.tha Xorweglannine, 0.22% is the
avorage MOR2ø0ntent of tho ore ourrentlyheing

minså. V4O deposit is a unitorn inpregnstion
and bulk aining mothods arø employed. The
workings ft,29wholly underground).

 

ananå•




Prospealsingon other parts of W4rktrawwhaiwntein
Grytvatn Vallay and on Polgerlthørand Bletterfjøllshould

sontinue. As an aid to prtapeotingand to dell.mating
subterransenore reservomdetallødalnarelogioal.
potrologtoil,etruaturaland gooehealealinvastigations
mialttbe helpful; but cAl turthorwork on these linas
abouldha giwen leaa rylority to (1) and (2) above and

abould be :Wjrad ztria‘ly en t Oc%amripaultbaala,

finanaial an4 prolti3alwonsiderationof (1) and
, (2) abowe ors treatedomparetelyat the end cf Part 2
kinIng of thli reporl.



•

beert c‘..Hstde:ied re AleR2Lt3

Ktirkvasshelanc deposits at depth

bas hatw 7,:1ezte1 aF bein8 fg,,r tc,0 expesive. F,r

dtrnins icui to


intervals hetween holes end

metrea, 1;t per

the cl».estion,

- "Fr c). e tiv  ct

1\ ' - tAfl
)' ' -

- - _

(.4trfflyltrir.

•

the hr cc.-lejure

a te:- 2C aetve

h deptI 7ct en thali

wetr.-c. :1Lt, Jte out af



ASS E L DEN

PART 2 - RINING

(A preliminary inyøetigation into the general
esonoalos ot working the NOrkyasshelane deposits,
eapital and running oosts of plant and equipaent,
ooamsaleationa, trønsport, siting of •quipment, pilot
aining, oredreselng, proying-up of oro- reserves, eto.)

The basis of the following etu4y has bowni -
a) Produotion of 10 tOns of 1% 10a2 orø pør

bour by hanå-sorting.

leaoyal ot 100 e 250 tons of waete p•r hour.

ø) 10 bour day for aine workers and for eruehlang
and grinding seetion ot the aill.

l) 24 bour operation ef floatation plaati
troatsent ot 500 tons of orø in a 5 dey wiek.

ø) 200 daY Yvale,

15m, logging traek muld nøød to bo extonte4 1 La.
tø th. JUnotion between North and liouth Grytwatn, Ski
afflit sultablo eito for the Ploatation Plant. At sa
antieipatial 41.10.04 ea12.0.04 per setre the oost would
bo 44   •• åå 000. It le belleved the greater part

of this eapease would be refunded by thø Goverameat.

2)

eited at the junetion betweea North (412 astre
aat Illouth (405astrø leyel) Oryteata, watør for tbø aill
and floatation eolls eould be drawn froa the upper laks.
The •tnisum of peaping would be roquIred as the great
bulk ot the water eould be passed through the plant mider
gravitY.

Tallings disposall. in the lower lake, subjeet
to loeal authorities approyal.

INSTALLEDCAPITAL00871e.445,_0004..275.000,

Pleaso refer to Denver Zquipment å 0s. Lialted,

(itme 10A and 2) and Perdinand igeberg å Clo's (itea 11)
estiaates in the Appørldia.



11075:-

Egeberg's flow aneet is incomplete (it etops with
the floatation celie) and does not inolude a Thiekener
or Stove for drying the concentratee; an additional
25,000 has been added to their estimate to allow for
these items.

Denverta estimate is on the high side and is due
to the large mark- up between f.o.b. costs (£35.000)
and inetalled costs (C75,000). The main differences
between the quotations is in this mark- up. Egeberg's
Civil engineering and inatallation costs are likely
to be more reliable to Denver's which are based on a
"Global figure". A plant could no doubt be installed
for £5Q- £60.04Q without undue evonomy on bulldings.

RUNN COS .1 N F ORE
This is exclusive of amortisation,

3) Cab).ewar
To bring the ore down tromthe Plateau to the

Floatation Plant an overhead Cableway would need to
be installed having a capacity of 10 tons of ore per
hour. It ahould also be euitable tor transportatiOn
of men, and equipment to the Plateau.

Pull particulars of a sultable Cableway are eon-
talned in a provisional estimate submitted by British
Ropeway bngineering Co. Ltd., which is enclosed as
item 12 in the Appendix. Accompanying plan (ltem 13)
and drawings (item 14) should also be referred to.

The cableway described has & Skip which can be
lowered and raised vertically thus makinb it possible
for any ore discovered in the flanks of valley between
Kårkvasaheiane and the Ploatation Plant to be worked.

Reference should be aade to photo-map (item 6)
upon which ia shown the most sultable site for a
Pioatation Plant (P) the traverae of the cableway
(hhe line) and planned extension of the logging track
in the valley and construction of a mine-track on the
Platenu (black dashes).



INSTALLEDCOST8 £37,350  £42,000 


(BASIS£28 000 P.O.B.)

RINNING008T8 2/94 PRa TON CARRIED
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It ahouldbe noted in Britiah Ropeway Engineering
Co. Ltdte tender that a maintenanoefitter, labourer
and greaserwould be employedfor only 25% of thoir
working time. The•e men would most likelybe otherwise
employedat the Mill and with the exoeptionof the fitter
their full wages have alreadybeen aoeountedtor under
Mill Costa Denvertseatimates. The fitter's job

is referret to later under the seetionentitledIn
Pereonnel.

4) ïinins

Th• topographyof the anvilsblookand the general
dispositionof the orosbeltmake opemsoaetmlning the
obvious oholee. The most seonomiemothod af separating
ore from waste is likny to be handssortinginoonjunction
with • MishiganTraetor Shovel for removal ot waste
and for tranaportof the ore to the blinfeeding the
overhead Cablewey. An alternativemethod Whleh ahould
be olosely amaainadis seleotiveaiaing of ore sonso
in bulk and 4reatmentby • DenlieMedium SeparationUnit
sitod on the Plateau. The D.M.B.U.wvuld romove most
of the gangue and produse a roughørsonoentratefor
transportationto the PloatationPlant.

The rate of hanå-sortingore is expeoted to bø
å å ton per man hour dependingon the ratio of ors
to waste in the rook. Reoovery would undoobtedlybe
leas in the oass ot a low ratio of ore to waste. At
an average rate of å ton por man hour and a wage of 544
per hour per aan the oost per ton separstedwould be
15/-4. To thie ahouldbe added 1/64 per ton to oover
drilling,dynamitingand wages of two men thus employedi
andWjaper tan for tranaportationof the ore to the

bunker and disposalof waste. Por this a Michigan
Traotor Bhovel model 175A is belleved to be the most
sultable. Please refer to Miohigan (GreatBritain)
Ltdle estimatesoontainødae itam 15 in the Appendix.
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•

(i/D Z6rda1)

1 Miehigan Tractor Model 175A £9,250
Shovel

or 2 Miehigan Traetor Model 55A ----- £11,050
8hovels

1 (Hallfax Tool Co.
Ltd's) Compressor £1,500

1 (Halifax Tool Co,
Ltd's) Drill and bita, ete. £1,000

£11,750 £13,550

kiners wagea at 5/-d per hour 15. Od per ton

Drilling and dynamiting and wages 1. 64
(2 aan)

Transportation (1 kiehigan 173A) 2. 9d "

18. 9d 111 fl

•••••   ••

5)

Mine Manager (a Mining sngingør) £2,000 p.a.

Plant 8uperintendant
(an oresdresser) £2,000 p.a.

Meehanleal Engineer (also as fitter
for Cableway) £1,000 p.a.

Sluetrieal Xnginster £1,000 p.a.

Anelyst £ 800 p.a.

Carpenter

1-

£ 650 p.a.

Less 25% of Cableway fltters 8alary

£7,450

£ 162.to. Od


£7,287.10. Od

008TB PER TLN OF CRE BA818 20,000 TON8 ANNUALLY 7/14



6)

MoelvenSarracks (itea 16)bas bsen suggested
aa a •ultable *ype ot readily assilablød,movable pro.
fabrioatedwooden building. the priee for tho
Model I has bsøn seleotedaø • basis for estimating
housing eosts for 5 Key Pereonnol.

5 BARRACX8AT £412 £2,060

Analysta laboratory,Carpentersahop and Ingineers
Workshop eould probablybe housed within the main
PloatationPlant building and are, therefore,not
treatedaø soperatoitems.



Please retor to the attaehodmap (itom 17) Itailb

illostrateathe presentGrid in the LTagendal•Wrtial
Distriet. An axtensionof the grid 4 Ims. to the
PloatationPlant would taka 2/3 montha. A 2,000
Ellowatt powor line would oost £750 por Milometire
making • total otslan for the job. Please nots,
however, that the estimatatpowor roquiremontswould
bt im the rogion ot 150 KW and the soats ot installing
a sultables•ble might bo les, than the figure
Ilestrieitywould sost about 3 Aro per XWM. Only
200 EM eould be empplledimmodiatsiyfrom the Grid
Additional quantitieswould entall installationot
• tranatormer(taking9 monthi).




Por Pilot Mining to oommenoson the Plateanbefore
the inatallationof a Oableway all •quipmentwould have
to be flown in by helloopter (or dropped from an
aeroplano). HelioopterServioeA/8 sharges on a
minimum 50 ton load7£18.10.0dper metrio ton with
a mazimum flight load ot 330 Igs.

All equipmentwould have to be taken up in parte

and assembledon the Plateett, In the oase of the
Miohigan175Athls would be a problem. Models 53A
are, however, easily knooked dawn into small loada.

Por a load of 15 metrietons,HolleopterStrvieeA/8
are expeoted to aharge£20 per ton. The Oapital
Coet of lifting machineryto ths Plateauwould• therefore,
be £300.



NOT4:- The NorwegianAirforce has larger helicoptere

eapableof earryingheavier loads. They might be

prepared,as a Wilitary exeroise,to fly in ons or

two of the heavier parta, sueh as the wheels of the

Miehigan175A.Otherwiee a emall plana would newd

to be used, the shargeafor whiah would be about £25

per 3/400 Xllos.

9)




Eleotrio Cable 3.373




Ixtensionof logging

Week 1,500 •2,000

YloatationPlant 50,000 -60,000

Oableway 37,330 e42,000

NinIng Mashinery 11,730 e13,350

Trenaportationot

Naohinery 300




Nousimg 2,060




1.106.335 e 123,285

(yer ton of oril)




Ploatation £1 1 Od.

Oableway

ineltalingdepreeia-

tion on Trastor Bhovel




2

18

9

9

Key Personnel




7 4




£2 9 10

Amortisationot £102,160

ineludedabove)

5 yeare 1 0 6




£3 10 14.

Please find enolosedore-dreseingreport (item

18). No diffieultiesare engisagedin treatingthe

Morkvasaheianeore and a sonoentrateof 90%r000lrorY.

Aa part of the proving•vpprogrammifurther oreedree-

sing ahouldbe oarriedout on 1-2 ewt of ore made up

of 50 lb. samp-dtesfrom dlfferentlocalitiee.



The Mol bdenite Market

The current Metal Bulletin price for 85% Moly-
bdenite Concentrate is 10/-d. per lb. of Mo contained
f.o.b. (U.S.A.) which is equivalent to 6y/-d.per lb.
of Mo32 contained f.o.b. A price increase of 10% has
recently been made raieing the price to its present
level.

Molybdenum is one of the 7 "Atomic Age" metals
for which greatly increased demand is anticipated in
the next 10 years. A general price increase ie sure
to follow.

General F.conomics


20,000 tons of leuore treated annually with
90% recovery wou1d yield 180 tons of MoS2 valued
at £120.960.

t 1 osts on 20 000 ns f ore

Firet 5 years at per ton = £70f335 p.a.
Total estimated gross profit

g9,627
After 5 years at £2.9.10d. per ton = £49,833 p.a.
Total estimated groes profit

NQTE.:Transport costs from Mill to Krager4 would be
about £5-400 for 180 tons of Concentrstes and in view
of the marginal cost has been ignored in this calcul-
ation.

It can eeadi1y be seen that if the MoS2 content
of the oc were to fall to below 0.5% operations would
become uneconomic, unless sufficiently great ore-re-
serves were subsequently 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 limit o/'O.L MoS2 might, therefore, be accept-
able.

No figure for the degree of recovery of Moly-
bdenite by hand-sorting can be estimated but quite a
lot o/'ore will inevitably be lost through being oveL-
looked. As the tonnaee estimateshavebeenmadefor
Molybdenite contained in readily eecognisable ore,
and no allowance has been made for Mo82 values in the
country rock; the life of the mine, in present fieures,
is chlculated st lj years.



-

Winte, ndit ,ns

The above estimates have been based on a
200 day year as it is uot yet certain whether
aufficient ore could be stockpiled satisfactorily
for the Floatation Plant to be run through the nter.

This will require further study.

Operflast mihing will certainly have to be
discontinued in the Winter months.

Underground mining is unlikely ever to be a
proposition (unlesa an area of continuously high
Mo32 values is diecovered) and is, therefore, not
considered in thia report. The driving of exploratory

adlts might conceivably be justified as a means of
proving-up the ore-belt and for retaining staff during
the Winter months. This, alao, will require further

atudy.

•••

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

The first and most important thing to be earried
out is a u of 1) the anvil-block

and 2) the area of M082 wineralisation in the valley -
Grytvatn Hill, etc.

This Topographical Survey ahould be carried out
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 mineralization ahould be
thoroughly dynamited and geologically surveyed. If
the prospeetsare surfielenflypromleingfurther
proving- up ahould follow. It is recommended that
these should take the same form preeeriblidas follows
for the Sårkvassheianeareat-

•) More dynamitingaround the flanks of
the anvil-bloekand on the top where
trenahingand pitting has bsen insuffielent
to give a definittpleture of the degree
of minerallwation.

b) (ialjaaja
jachinerw). To obtain rate at whiah
a man ean sort ore from differentlocalities
having different ore/wnate ratios.



b) For the purpose of calculating percentage
of or to waste; the 11o82contents of
different rook typee, their average value
and associatedalnerals;Probable ore
Reserves

If theee investigationeprove ensouragingtos-
e) i (1.e.

50-100%of the aeale that would be neeeasary
st a m111 were in operation)(usln4 a Miohl-
gan sto.) and •took-p/11n8the ore.
The aba of this tinal etage of proving -up

ahould,of crourie,be the eonfirmationot stage
1 and the actoumulationo# stoek-pllesof suffteient
ore to amort1se the Plant and Maahlnary,
Dtaim (inaludingTopographioalBurvay)

5 men for 12 weeka supervieed
and earried throughby an Zeonom1e
Geologist.

IattmatedCoat
Ore aeeummlated
Itfestivevalma

SMal (a) or

17 meator12 wireka
Klahlgan 55 A.Drill
and Coapreassr

n166,

Ca 600 tona

Ca £3629

(b)

17 men for 146.8
weeka Miehigan55a
DrIllandCalwammor

ZatimatedCoat £11373 £20,673
Ore aoeumulated Ca 3000 Ca 12,000 tona
Efteetivevalue Ca £18145 £72560
er (e)
32 men for 48 weeka
M1ahlgan 175k
Drill and Oompreaeor

EatimatedCost £ 35.650
Ors •seumulated Ca24,000 tona
Effeotivevalus £145,160


N.I. The above eatimateeto ata inuludes-
Ana1ysea o ete.

Professionil fesa and costa.
(o) Tranaportationof the maoh1nery

to the Plateauby helicopter
oosting£200-300.
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gualat
8tige2 ahouldbe •uperviøedand earrIedthroughby an SoonomioGeologiatand MiningUngineer,PilotUning souldbe disoontinue4at any stagsvlth the minimumof oapita1loseahouldprogreasproveuneatiefeetory;or, sontInuedlong enoughtor •uffiolentore to be eooumulstedto amortisethe plant.

Orrdreaslangexperimentaand 1nvestigationsinSoDensoMediumBeparationahouldbiaoarriedouteonaurrentlywith stage2 so thåtphseing1n of am111mightbe ashIevedwithoutdelayat apy timewhem it waa dee1dedsuffleientproving-uphad beendions.
stas. 1 enma theValleyand Platsaudepositashou1dbe sompletelend aseeesedbefore85age2 1asommeneed,It theValleydepos1taaro of suffte iemtinterestto varrantPilotMinsingthiaoughtto be earriedout firetfor 1f mintng-properoouldbe startedin the Valleytherevouldbe a oonsider-ableaavingin etpltaloutlay. Ths ereetionof aeablewayand the miningof the PlateaudeposIteoouldbe finansedout of the prof1tatrom theValley operatiens.

,p5TIA"e^dv%bwv....
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