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Ix, Charles %, 3tott Mrector
Jtrategic Vaterials ﬁivininn
Toonomio Cooperation Administration
Washington, D.C,

Deay ir. Stott:

We are transmitting herewith two coples of my report om the
¥redalen Tungsten-olybdenum Area, whioh is the result of my
three-day visit to Horway early in June,

As mentioned in the abstract, the Orsdalen district does not
appear %o have extracrdinary pntentialit{ but i1t quite definite:
has good possibilitiss Tor producing sma i but appreciable amownt
of tungsten ore with a relatively minor investment of capital,
material and time, for this reason I have recormended o Program
aimed at immediately developing of any possibility of obtaining
tunizsten ore, rather than o long-range exploration program to
locate and bloek ocut ore reserves. I hope you nipree with ny
Tl iﬂkin’: .

“iditional dickribution af t4s regort is, ltesildes vour two
coplies:

T

©-R, Jtratezgic ‘userisle Lection - one copy

S0A Tission to lorway - %lree cunies
Tours very truly,
JKH: ok Be ¥, Val’Mer

Industry Officer
Attachmoants as stated






AbSTRACT

The tmgsten-molybdenum deposits in the Crsdalen distriot, Normy,

ware explolted on a small seale during the periods of high metal pr{-
¢ces in Torld War I, and before World War II. In spite of a relative-
ly wnintereating history, attention should be directed toc these depo-
sits again, because ol the rresent world siortage of thisse metals and
he “igh prices prevailing.

jeological inlormation concerning th:e property is scanty, becsuse
0of a lack of maps and records of previous operations, and the fact
that no detailed investigetion of the distriot has been made. In

‘eneral, however, the deposits show a marked similarity to several

alirly important tungsten deposits in the western United jtates, The
‘mposits are assogciuted with aplite eand prgmatitic quarts in a gra-
nitic counsry rook, This type of mineralisation does not usually
form really 1arge&iimportant tungsten deposits, but does form smmllex

ish srade ore vodies that are relatively important asz tungsten pro-
ducers,

A limited examination of the .rsdalen deposits leads to the oon-
oclusion iLint a reasonadbly pood possibility exists of developing
ndditional ore that can be hand-.cobbed and swipped as a high zrads
concentrate, Ho estimate ocan be made at present of the possible
tonnage and ;rade of cre to be expected. The best possibillities for
laveloping ore lie in reopening and extending one of the present
workings, the Schaaning ine, where i% is assumed that ore similar
to thet rroduced in the previous operstions mwny be expected to exist

\t the sune time this is the most practical metiod of explorins The
ore deposita,

It 13 recom—ended thot a limited development v:ogrom be adopted.
This would conslut ol n restricted ut cdetalle’ survey of the old
workinzs and she int~rvening areas, and inolude necessary sampling

and assayings. At the same time the Jchaanin: “ine will have %d be

reopened to permit mapping, samplin;, and a limited amount of deve-
lopment work to be done,

The cost of L .is program is estimated by local mining en;ineers

at avout 165,000 lorwegilan ironer, No U.S. equipment or dollar

Tinancing s ould be required, Che project is recommended as a suite

able instance for 5 % ocounterpart fund finmancing. If & loan were
made as an aodvance against possible preduction, the recovery of

only 8 or 10 tons of 65L tunssten coneentrate would repay the entire

edvance.
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mtroduction

The (fredalen tun:sten-molybdenum deposits have buen worked inter-
mittently and on a small scale of operation since about 1905, or 1.
nallyfor molybdenum, and later “or tungsten. The principal vungsven
production has been from the sehaaning “ine, operated during 1937,
1938 and 1939, which was taken over by the Germans after the oocupa-
tiom. The Cermen authorities plauned to operate the mine, and to
this end they built a power plant and “ousing faoilities; started
construction of a milly snd did a liitle wnderground exp oratiom,
The Gexw-n operation: wore terminated by ‘he capitulation of the
Germen Army in 1945, rhere has been no zotivity since that time,

Information comoerning the rotentlalities of the irsdalen district
is vexry socanty. rhere are no records.left of the early opsrations of
the molybdenum deposits, and thers 1s very 1ittle technical informa-
tion available concerning the 3chaaning “ine. Sampling in the mines
and other works is very incomplete, and such assays 8% 1re avelilable
are unreliable, #iat -eolocical mapping has beenm done is not practiea
for local mininz and evvlorstion aork. o under round ‘e0loglonl
papping has been done. Uhe Sew roluetion regcords thnt are available
are not encoura=ing since they = ow only a small, intermittent an&
‘rpazalar production of nolybienum and Hungzsten concentrates,

r. Vanlerwilt, actimg as am "ICA consulimmt, made ctudies of the
orme 1sn minines iniustry, citlier by personul examinction of mines ox
reports anil other dnt:, u1d made certain ecomren) tions to -uide
Mature ievelopment aul explorstion, In 0 ese recomnendations, the
yainlen lenocits nre siven a low oriority, hased on che reports and
inta avoiloble concernin: Llle propertvy.

owever, /r. flamson, o oxverinn eolorizt nom teting indirectly
for WA, hos some irect ‘moviedse of Uhe riinlen istrict Trom
revious exsminntions, and is of “he opinion that the available
1iterature does not -ive a vroper ploture ol the 10%entiality of the
rodolen istrict, especiolly the .chasning ine, he w'ilexr agfrees

1th Dr. Adamzen in this respect, The aperationa during “he first
orld iar were possible because of high prices for metals, anl were
11seontinued alter e wor, pripncipally us a result of declining
prices, rather than exhnustion of ore reserves,
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The schaaning operation was carried cut under the mos% 41 7ioult of
speratin; comditions, and the low production rate was not necessarily
dnq&o 1imited ore reserves, low ;rade, or oiler ceologlo factors,

e failure of the Cermans to et into operation was a maiter of cdmi-
nistrative problem, and other similar factors, w ich are not = basis
for judsing the pobentialities of the area, The lagk of sotivity in
the area sinoe that time is probably primarily iue to a luok of "risk
esapital” in orway, and not beouuse the projeot had been examined and
found wanting, since no detailed examination or exploratiom has b=en
done, In fact, during the whole “istoxy ol the area, tlhere hos been
no serious economic ;ecloziccl investicatlom,

eneral lemarks

The ‘radalen district was visited by the writer md Ty, Adamsén on .
June 1 to June 3, 1751, Zecause of he short time availible, the exa-
mination 184 to be limited to & gemeral inspection of the unierground
workings snd the sohmsning ine, with a cursory examination of the
immediate surface area, inoluiing the old workings ol the Tolybdeunum
oompanies, :

The looatiom, ‘istory, toporraphy, and other information concerming
the Crsdalen district is sdequately covered in Jr. Adamson's reports.
The tungsten deposits ocour on *he south side of a marrow, steep walle:
~1scial valley wiich lies in an east-rest ‘irection. 'he valley walls
are about 2000 feet high in the vieinity of the deposlts, and for the
most pert are actusl clifla 1700 feet or more in heisht. The old mo=-
lybdenum workings, nostly small open outs, pits and trenches, lie om
;he plateau 300 or 400 meters back from the olilf face,

The sohasnine “ine sctually is on the oliff face, some 400 Teet

w the edge, overlooking the valley flooxr 1500 Teet balow, At The |
base of the cliffs, under the jclumoning, and a hunired feet or 80 .
atove he valley loor, are two 2dits wi.lch have reen riven into the
clilf face, loh lirve ;otal lensth of something over 2000 feet,

ocgl ieoclouy

e {0llowing observations, belns the result of o “wo-iany visit,
8% be reco;ired au tentiuive conolucion: nly, =nd spplyins solely
o ‘he immediste aurea ol une Jeposivs.
Mme mineralized crea and the mojor workings are, in o neral, cone
™ned o a long noerrow zone striking T50W. he princinal rock in tle

vieinity of the ore deposlts .1s ¢ miium rained srenite or guarts

conzonice. [n some places it hss a moderate porphyritic ~truc;1re$
snd in others, apparently neorex ilie mineraliged zome, it has o dell-
nite Teissic strusture, wiich also has a N30W etrike 'irection, The

ranite contoins 2 large amount of inolusions, penerally clasced as

o™
s
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ramphibolite”, Prmotically all of these inolusicns are small, with

dimendions of enly a fow feel, The “amphibolite" oomtains su appre-

ciadle Amownt of light colored minerals, nosu{ feldspaxy and ia s

1y danded, and may have been derived from an old metamowpliosed sedi-
soxries, The inolusioms show varieus degrees of resexptiom asd

alteration by the enclosing manite,

Ascoxding to previous deseriptioms of the ares, there are a number”
of “"aplite” dikes intruded inte the nite, Sinoe the grewmd surfase
was largely sovered by snow at the time of the writexr's visis, this
ocould mot be checked, There is, however, at least one largehplite
mass outoropping on the platean above the oliffs, It ia apparéntly

g‘hnytod lens or dike, striking roughly N30W, lying within ths mine-

1ised smone, and parahel to the remeral strike of the gheissis styrue

ture of the granite, No aplite was recognised on the face of the '
oliffs or in the lowar tunnels, although it has been rapérted. Thexe
is some light colored rook in fhe tunnels but it iz quite different
thap the aplite observed om the plateau, These light colored rooks
:n{ be a loorl differentistion phase of the granite, silioified ex
altered sones, rather than aplite.

There 13 a thixd distinet rook type present, It iz a blagk rook
composed prinecipally of nomblende and bdblotite, he miorr SXposSures
are in the tumels at the base of (he ¢liff where tie black reek ap-
pears as Lrregular magses in the enclesing granite, .ome materimsl of
this horublend-biotite ook 13 s~en in ‘he maste Jump from the Jchia-
ning 'ine, indioating tle presence ol this material within the mine-
ralized zone. The writer suspeots that 1i 13 nol sltered "amphibolite”
inelusions, but may be o zeparate intrusion, probudly related o the ~
granite, and represent iasechistlo phose associated with the aplite
intrusions,

. Although the strustural paiterm is not clear, there is apparently

. gome local strustural control relating the various intrusions and the
minexalisstion., The secondary imtrusions and the cre Lodles are oon-
fined in general to the lon§, narrow zone, expgsed on the surfaoe,
trending W30W, and apparently dipping about 70" to the northeast,
This main zone can be traced by means of aplitis outcrops and minera-
1ization for over 1000 meters. A seocond "zone"™ has been postulated om
the basis of one small prospect 300 meters west of the main zone, but
the comparison is not yet warranted.

‘02t of the mineraligation has becen oconfined to the narrow sone
along which the intrusions ocour. The ore minerals, molybdenite,
wolframite and scheelite, are associated with quartz in small, irre-

ulayr, discontinuocus pegmatite or pegmatitic quartz veins and lenses,
't of the veins and lenses are only a few inches wide, although a
few memasure 16~18 inoches in width. In the prinoipal ore bodiies, such
as the sohasning, & number of roughly parallel veins ocour, separated
by narrow streaks of altered and silicified wall rock. TIhe altered
wall rock between the quarts veins 1s also mineralized and has grains
and petcohes of scheelite, wolframite and molybdmite along with bietite
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hernblende, ot, and a minor amewnt of pyrite, ITie "ore sone" 1is
15 %o 18 ¢ wide at the Sohaaning 'iine, The grsnite »:1lIrvek out-
side the of's mene shows o weak mimeralisatiom and a parse (issemina-
%ion of ore minerals,

The twnsls at the bese of thé oliff (o mot ensoumter a dofinite
" lised zZoue" sush as 15 sesn 2t the ighaaning snd 1ybd enum
e Tither the some wenkens ond disappear: atv this -Lth o
it 1ie» ocutside the expleore! area, 0 mo suite was seen tnese
lower tunmels, but a comsidereble amount o weaX ‘\mgsten mineFalisa-
tiom is presemt. Irregular ssattersd wuarts veins contain scheelit®
ond streaks snd bledbs of soheelite cocowr in the rranite wall rook n
the qiarts veins, Comparatively lorge masses of the blas): hoxnblemde
ok axposed in ths tuinels lite nineralisat ls ¢ lve)
strenger in the black hormdlende-bie 1%e rook than in the granite.
zho soho:iita occurs as a Tairly heavy disseminatiom throughout the
ek rock.

9 Heserves

The lack of detailed ma ; &nd the soanty and unreliable assays,
prevent sany proper caloulatiom of tennsge amd grade firurss, "on
had time bLeen available ‘uring the writer's visit to make a desailed
examination, it would not have Leen ve elpful, since the major part
of the Schasn orkings are at present unaccessible snd counld no
have been ma « Certain observations on the probability of ore
resexves are, however, valid,

The o0ld molybdenum workings, whish are mednly confined to the
~row ninermlized gone, consist of eight or ten separate shallow
sxoavations obviously sunk on scattered ore outo-ops, lone o o
ars more thun o few Teet desp. Very little, if any, underzround ex-
loratien one, : Aing 'ine, on the aame ¢ sone, and less °

than 1000 feet distant, is at a ° : lowexr elevation, and the
mineraliged zone is still very strom ‘leveloped, It is reasonable
to nssume that the same type of mineralisation that is present on the
cface should extend down %t t .8 th below the molybie-
num workings, iinge the old workings undoubtedly represent amall po
or shoots o e rioh enou;h for direet shipping (probably with hahd
oebbing), there should be ah appreciadle amount of this material below
he 01d workings, An estimate of the possible tonnazes could o ly
‘ e cer detailsd pping © ow the stribution volume of
he 0ld excavations, m addition, there is the possibility of deve-
loping resexrves of lower grade miiliag oxre,
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re eserves (Cont 'd.)

At the Gohaaning 4Yne, operations we e stopped at the time produc-

tion was at its highest. There are no records of any Ore Ireserve,

fact, irom the charaocter of the operation it 1s unlikely any oxe Ieé=-
sexve was developed ahead of mining. The bast possibilities for imme-
fate rroduction of ore are, nevertieless, al the Jchaaning "ine, gin-

_¢ge it waa in produstion at {he time it was shut ~omi. At the schaaning
ine, too, former produstion wos confined %o hizh rrade ore gshoots

an %ho possibility of developing ap reoiable amounts of lowaer gra&o
111ing ove is & tractive.

The mineralization in the lower tunnels 10eg not yet show any direoct
@ Lstion with the ore socurrences =% the top 4f the oliffs, 7O high
grade ore is exposed, bul several low grade mineralized areas are pare
tiallyexplored. The largest of these is roughly 150-175 feet in dia-
mpeter. Careful wapping and samplin; may S OW this to be milling grade
ore, at least in part. roperly directed exploration ni-ht develop
additional low grade matarial, and possibly higher rade material, oT
even looate & continuation of the mineralized zone * ioh is present
1000 feet “icher. At the least, the amount of nineralization esent
in the tuimels uggests the presence of scheellte {neralization over
a vertical extent of 1000 feet or s0, and encoura1e8 underground esple-
ration veneath the I esently known cre OcCUIY nces,

Conclusions.
_ 11 require ~oneidaral on’: 0° letniled poing ond e0 10}
{eal investls tion n order evelop © Teason 1y complete icture
e lunzssen-solybicnu ¢o! c .+ ha -enetic ond struotural
el onsiips b a0 e "1 closin ck8a sen che eaent
t.te of mowled e, yaver, indicntaes ¢ trons parallel between e
@ riislen © t= ond csome © e imnoctant mgsven leposits of the
tern .mited tuies, dm Pur- 1ay e (resn:, ‘evida, °n 0 es~
: r extent, epo. 1ts 04 wson, Arizonsj on 3imilor Jeposits in
{/meons r0CKS. a gouniry rock imilnr, “nd in voth areas [here .8
close spotial el tion botween e Lun-aten 7eposiis znd aplitic
ntrusions. L€ 1ite =t Tradnlen, o9 1.ev ere, 0es nok em to
e iirectly relaied ©o e ton-cten minerallz tion, ut rauner is the
channel ~lon joh “he minersalisin solutions e, e tungsten
inernls sre ~asoclriea i¢h onartz ond pes atite veing, or the fung-
en gno:slted ‘n some -av 1e ost rock other +Lan e sranite
nd e, [0 the gt part, barren. e rsdnlen cepo-

ite iec!
its axe d:afinitely imilar in type to ovier ell knovm tungsten
deposits, and, oven for %1'is reason, are orthy of sddition 1 atten~

jon,
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Conolusions (Comt'd.)

In itas present state of development, and with the lack of adequate
regords on former operations, it is no§ possible to make any reason-
able determination of poaaibie ore reserves at the (rsdalen prospects,
On the othex hand, 1t 1s quite probable that there is some pre presemt,
at least in the Schaaning 'ine, and if so, it is readily availablae,
Unfortunately, the 3chaaning workings are not accessible at the present
and the presence of the ore ocannot be stated as a fact, IMarther inves.
tigation 1s, however, clearly warranted, .

There is & reasonably ood posaibility that a relatively smell amoud
of properly direoted work ai the {‘rsdalen properties will result in the
recovery of some urgemtly needed tungsten ore, At this stage in the’
development of the fradalen distriet, it would be unwise to undertakg. s
long term exploration and development program, with the object of &
oping sufficient reserves of milling r¢rade ore, and rshabilitating the
concentrator, and major efforts should de confined %o obtaining smalle:
amounts of highar rade ore which can be hand-coblted and shipped direot
1y as a high grade gonmoontrate. The immediate possibility lies in
reopening and extending the sperations at the Schaaning !ine, TFortuna.
tely, opening upcand extending the Schasning ine is also the bhest
practical method of exploring and developing the ore sone.

A necessary step in the investization of the frsdalem deposits will
be a detalled sngineering and zeologiocal survey, inoluding sampling ani
assaying., Thia, however, sliould be confined at this time to a small
restricted area covering only the mineralised some batween the o0ld
molybdenam workings, the Sohaaning ine, and the lower tunnels, A wid,
more regional, :eologloal investigation may eventually be warranted,
out presently major elfforts should b> direoted a2t a short term program
of developing and exploiting any immediately available ore,

Recommendations.

;he ‘mown ore zone znd the area covering the nreaent workin s shoul
be neourately curveyed on s s22le of 5% leact 1:1000 or larger 1if :
practical. since .::a main urnose o this mep woull be to direct fur-
ther Tevelopment, tie derree ol anceuriey nes2ss2ry would reouire a
transit survey oo &t laast & plane table (alidade) .urvey, The existin
workings siouldl be acenrataly locned and mrpped eperoialy (or contle

wous croups) on & ssale 20 not lecs than 1:200,

At the zoxe UYime, e seizanin: ine should be reopened., .ormer
acoess to ile mine wi's by means of o steep, narrow %rail and an expo=-
sed 1n’der owm .o Tage ¢’ the cliff, The lalider is no longer ser-
vieeabley »nd will 'ave %0 be repalre? and enclosed. "iis will huve
o ba Jone eren Vo permit .he surveykng nd sampling recommended above



Ly -

‘
" =

L

grsdalen Mun sten- ‘olybdenum
Ar“ - B'OI'WBY - 7 -

‘ecommendations (Cont'd. )

moe acaess to the _chaaning #ne has been obtained, development
work should be initiated, There is s 87010 tunntlz which has bdeen
‘yiven from the main Schaaning workings back into the eliff, along
the ore zone, This tunnel should be extended 100 or 150 meters
along,the ore Eone until the heading is well wndemeath the surfaoe
of the plateau.

Pris work will sexrve several purposes,

1, I% 1s gquite possible that appreciadble amounts of tungsten-mo-
lySdenum oxre will be produced. It is reported that uhe present tuns
nel has ore at the face and in places along the walls. Any ore ef=-
countered can be hand-cobbed and shipped.

2, Tris work offers what seems to be the gquickest and nost praec-
44ecel method of exploring the ors ,00S.

3, If resulis are satiafactory, aud more work at the Schaaning
24ne is warranted, it will be possible to drive a raise through the
ore gone to the surface and sstablish a new mine entrance. The 414
sliff-face adit sihould not be used any longer t.&n necessary, as 1%
is dangerous, uneconomiocal and very 3iffisult mining practioce %o
supply men and supplies ¢l rough this adit, purther, the new entrén.
oe would permi® year-round operation, which is impossible or exixe-
mely di7fioult with the pregent adit, The present adit oan be used
to Adispose of waste O low crade ore, cbviating the 1eed for exten-
sive TRoilities nt She new antrance,

4, rurtoer ‘evel pment work cen Le Aone by exteniing the tunnel
Leneath e old mwolybdenum workings,

Tt will be nouel .hat hese recommenlations arrae in goneral with
‘he reoommendations in T, Adamgon's report (Welke-strand and Tspe-
lend, z=reh 5, 1951)., (e woiter agrees 4th the levelopment pro-
grom outlined un.er "oost Tstimete .hase I, but 13 not com etent ¥
judge .h.e cost estimates vitneut considerable study of local wage
soales, material costs, and ogher faotors,

Ttem 1, re:abilitating 1ivin; quarters, ropeway and ladder way,
1s satisfactory. ‘he cost ectimate, N.Er. 37,000 (U.3. £ 5,300)
gseens a trifle i k.

[tem 2, equipment, should of course be kept at a minimum umtil
developnent work werrsnts inc-eased efforts, cost, N.Xr, 65,000
(G.3+ #9,300) seems satisfactoxry.
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necoumendations (Comt'd, )

‘Teem B, 150 meters of driftimg, raising, apd oross-ontiing is
gatisfeetory, ‘aising and oross-cutting shounld be rept to o minle
mem unless diotated by looal geology. ‘ost of the latefsl and vere
delayed until a later "vhagse II" deve.

tieal exploratiom shomdd be

lopment program, after nonghtion of an
ept to the minimum necessary as loni Y ]
*he 014 oliff.faee adit is belns used , ent

roek sxcavation should be

of U.3. F17 per fost) seem & 1itvle nig

ow mine entranse. Aotund
cest cs¥imantes (eq

h for thek woxrk, but 1s ade

mitved that operations through the presemt adit w11l be expensive,

Ttem 4, sampling, assaying, snd sappia should be inoressed suf-
: f

ficiently to permi
the total prssent workings,

the recommended trans

survey snd assayings of

not the Sehasnimg ‘ine alound.

The above Program osn be inplemnt“
ing U.3, equipment, and withouwt pr

The projeet is resomnended
fund Cinsnoing.

BKH:eh
July 3, 1951

as a suitable

witheut the necessidy of
oviding dollar fimencing.
instamoe fox counterpart

B. L. Haftner (sign.)
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