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Page 3

A nlicationfor "utmål"

Mr. Svinndalwill preparethe applicationfor "utmål"
concerningthe norwegianGovernment'sclaims.He is present-
ly compilingdata from the Søve operations,and will base
the applicationon the modellingand reservecalculations
worked out by Norsk BergverkA/S.

For the Gruveåsen- BolladalenWest area, i.e. on Cappelen's
"mutinger",Fenco shall have to preparethe application.
Excistingdata from this area comprise:

Surfacefrom the Veiskjæring(road cut) area (FSJ 1968).
Systematicsurfacesamplesfrom this year'ssampling
program.

Diamonddrill holes (F1,F2, F3, 31 and 32).
Mine maps from the Fen iron mine, showingthe extension
of the hematitedykes.

This materialhas been presentedto Bergmesteren,and in
his opinionthis is adequatefor an "utmål"application.
He acceptsthe view that the whole rock suite must be
regardedas potentialRE-ore (providedthat analysesof
this year's surfacesampleswill not disprovethe picture
obtainedfrom previousassaywork that there is a general
"anomalous"RE-contentin the rocks from this area), and
that we have sufficientevidencefor the downwardextension
of the rocks to do some tonnagecalculations.

GeologistJ.E.Wanvikfrom Elkem is compilingthese data
on maps and profiles.Mr. Svinndalwill assistus in
writing the application.

Removal of drill cores

All drill cores from Fen, which were storedat NGU in
Trondheim,have been moved to Ulefoss,where we are
buildingproper core handlingfacilitieson Cappelen's
premises.

Geolo ical ma in

Geologicalmappingis accomplishedon scale 1 : 1000.
Three areas were given priorityin 1980: (fig. 1)

Gruveåsen- BolladalenWest (responsible:K.Mørk)
.11ydro- Cappelen- Tufte (includingTuftestollen)

(responsible:S.Olmore)
Rauhaug - Vipeto (responsible:V.Wiik)

Rock descriptionsand classificationsare largelybased
on mesoscopicexaminations,but some microscopyhas been
carriedout (see Olmore'sreport).
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Withan 2 - 5 m of the soasiex boundary, a pore-ds,hithl.
altored and appearo ly tectonised rock ic dotel _ wc:oe


to cic which 's b=l"ey to Sr

r

he first rock to anpoar •ect of the tneis in the road
profile, is a breocia, i.e. an,tdlarfraEments in a fdn.-
o-2ainedmatrix. 2he actual beundary is sharp. A hematite
vein is develeped on tho centaot.

ETatments of red carbonatite dominates in the breocia
niSE.S th= bcandary, thwo ind'cot'hE that the brecoaa
wad omblaced after crystallizatacn ohe red carbonatit•.

04.re'stir-omnh'bece rocks are also co-7.0",
Erwas der'vet'on, but they look mere fen'tiood than

tno's juzt east of the contact. Also, fraEments cf d'
colcred carbonatite are seon.

ci-

Ju:t a.ove (sondtlief) ohe 011 Een aren werks there is a

tonceranh's deoression, whach as covered altnE oho road.

t . thls ";,Telley"the Yc'oan'e breccia domnate, on
X the western side we run into mascive, red carbonatite.

Fra-mental stt-deturesare observed also in this rock,
but-iz not so nrevalont. 7ne asinadit to the Een mines
was worked on a d matito an th= red oorb0notite.

?arther west abons the road, the red carbenatate as teo-
tonLoani berderiht another voicana0 brecola, ';;hiShpreyill
un to Iolladalen. West of dclladalen, red carbonatite a,Ea
aupLar. Iturther•est there as the Kauhantite of Sæther,
bi.ltthe boundahdyand the lisht carbenatite have not yet
been studied in detall.

rneas - Een oun4ar

thas beuhdo-y la '0='ned at the -oad out as
tas centact between aitered Eneas and volcanic breccia,
with indications of tectenasation alor..gthe contact. Up
alont the slene towardc iL the same nicture provaals.
2ewards the crest of the hill the Eneis chanEe in character:
the rock apnear to be crdshed, the folaation becomes diffuse
or lackinE, and the reck is mcre fenite-looking. 7he term
fen ate breccia is used.

It ic iiffacult :3
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GRUVEASEN - BOLLADALEN WEST

Progress geologic map
Geochemical sampling program

Scale = 1 : 5000 ; 5m contours

LEGEND

Geochemical sample

Gneis

Fenite breccia

Volcanic breccia

Red carbonatite (Redberg)

Light carbonatite (Rauhaugite)

Mapped geologic boundary

Inferred tectonic lines

By .K.Merk, A/S Sydvaranger, 26/9-80



UNION MINERALSNORGE A/S
Post Box 377

4301 Sandnes - Norway

APPENDIX II

flfl iô

September 20, 1980

Mr. Thor L. Sverdrup
Exploration Manager
A/S Sydvaranger
Post Office Box 83

1321 STABEKK

Dear Mr. Sverdrup:

Attached herewith is a report summarizing my thoughts
regarding the Fen Complex to date. This is intended
principally for K. Mørk's use in compiling a more
comprehensive picture of the deposit for the upcoming
management committee meetings in October.

Sincerely,

•••••=1-tr:t

S.D. Olmore
Manager of Exploration
Union Minerals Norge A/S

CC: J.W. Keim
G.H. Laughbaum, Jr.
W.R. Moran



PROCLES 1E:?C1).?


ISSO Fl= ST:Asa::


2 .JECT

.Le Lbe r:
Lioti

rorcie A/S



r)
•

-1
.

.J

i-)
(-;

fl
3

,
)

.1
_..)

,
1

,-
1

11
rf)

0
[

i
()

:
-)

C
.)

TQ
1

ri
I

1
0

!
i

,i
.

fl
fl

i)
,)

n
1

 
 

)
,)

'
)

i
.

'fl
r.'l

1
fl

fl
fl

fl
fl

relle
p

a~.
p

alle
ren

el
p

en
.

p
r

ran
.

 101.
•ffil



TAELES


Table 1. Electron microprobe analysis of mica
from sovite from Hydro steinbrudd.

FIGURES


Figure 1. Photo showing two phases of carbonatite 2
transecting fenitized granitic gneiss.

Index map to activities at Fen. 4

Photo of K-feldspar dike in fenite. 6

Photo of sovite dikes with biotite - 8

agerine? alteration haloes.

Cross sectional sketch of flow-banded 9

silicocarbonatite in road cut.

Geologic sketch of the Tufte adit near 12

the portal.

PLATES

Plate 1. Progress geologic map of the Hydro-
Cappelen portion of the Fen complex
(in pocket).

Plate 2. Sketch map showing large structures
plotted with respect to magnetic
anomalies (in pocket).
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Page 11.

WT%
ELEMENT OXIDE WT%

Si 41.33 19.32

Al 11.15 5.90

Cl 0.01 0.01




1.97 1.97

Ti 0.27 0.20

Mn 0.52 0.40

Fe2+ 2.70 2.10
Fe3+





Mg




27.86 16.80

Cr




N.D. N.D.




9.93 8.24

Ba




N.D. N.D.

Ca




1.33 0.95

Na




N.D. N.D.

H20+ (calc) 3.72 N.D.




N.D. N.D.

Sn




N.D. N.D.

Cs N.D. N.D.

(F=0) 0.87

TOTAL 99.92

Table 1. Electron microprobe analysis of bio-

tite in sovite from Hydro Steinbrudd.

(see text for discussion)
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: n • cc c odah• e oi th dg e

dh's SOt'-t--

tot as severej ha-

sJcenvsion of the Gruoe3sen grid-sagolin

made duri•d July, wnen iik ;:as 81187 dn
- ents and facad

Lcon: res„:-.ption of tne ‘Held work in
e.=.* y was

Tiopn to the Viseto area, 4ne-e visid n: Ynion 3011 rer-
:idts na:

earlier discovered pyrocnlooe-ricn oratil in frer.n roal ci,ts ainnT

tne cart track to Htyeit-t:ern. TOls sovite boli was nn:e:1 a

cossic'e for dr.

jalreC N in -accrg anc Ra-c

savfte

dne re.Ieslsr1 fiet Aor . had c ans
a detailed docu..-sertat'isn: "The ireto Savite - drWin: Proggsal'

under crecaration. ';‘) cne:lical data are as
yed 311i8Hie do

the cis;- dnat the V-ineto sdvite n-Jst be e,cid-
drill 4nc as coteht'a'

niobioid ore. MaocHnc hds,
indilated dhat the :sglatec sdvode


occurences g'itgint weil rcelong to one
farly large intrusive body of carconadite

extending from Rullekoll in the east to somenere of Hitveltbekken in the

west. According to Raoberts grajty rrodt 1in
g, soch a body c c sovfte cat


extehd to a de:th o= 1CO3 - in tn'T

Whie -ne seddn• of tne ared .P.rnsd ce claYed dg ce res

cerdan .-1.gcotant ace reldticnshcs havo :-een estacshed. 'ne


intr.usion acdears to he younger than the viceto 4te ard str

rocks Occu 3r014r: the maogins ah:
OS

r0Cd - .3r.tsoelati,e tc t
ite g?.s. -h

-indo—dec cy ca-t:ernite an• asssciatec vo:_anic bo-ecsias c- •ana

anc comdos-idign. Still later, gar-tjernide and assolHated creccia roci.s have

in been transformed to the red carbonate - hematite rock called nodderg.

ceer



Yo,nG veirs and m'rck ihtrus7e fled'es dpiemitic ca--(ntjte

to be connected with the process of rooder3 fornation, whereas el aE.rere

damternil.e appears to grade via volcanic breccia into carbonatite brccoia

and massive dolomitjc cardonatite.

Tnik relatively ordek:y olcture is to sdte extent complicatec

and brecciation caused ty tentohlo ?hdiemert, ard -ore omirp,sLy, ho

ations tnat do not fit the e.n. the appearance of rodberd fraT-knts


jn an otherwise nor-al damtjc-nite.

Ar estimated 1 - 6 wees of additional cedid:jcal maddiumc wlfl de

to complete the map in scale 1:101C covenino tne Rul:eWoll-Videto

Even if better here than in the areas further north and west, the ropx

exposure is relatively poor, and surface mappinn should not be expected to

yjeld full informatjon about the distribtion of the difierent rock tydes

in the area. Gemnhy*s and tata from djflhd drill Jles are exdeet.rd td,


prd,\,ide va,adle s,dpRemennry ir;orTaticn

As regards the economic potential of the guadranstle, RE-minerallzation in

conhection with the rodberd (and ra...ha“gite? the Rullekoll area stand:


alons:de the pyrochipre-bearing ',1teto soymte as a d, rospect wortny

further investicatior. Whereas the distribution of pyrochlore withit tre


Vipeto sovite prodatb is a matter of primary dispersion within one or .more

homogeneous carbonatite intrusives and thus largely independent of later

geologic events, the RE mineralization appears to be influenced by several

factors such as presence o= yorc •olomjtc carbonatite, rodbern and tectonie

shearim;. For tnis reasor 9e010mic ma:mp»rn shduld be dpmdieted P.efere -ore

direct RE exploration is undertaken.

If weather condltions permit, furtner mapping and sampling in the Rulleko:]

area will be carhied out this year. 'w"nen it comes tc more direct explorat:cn


for PEE, such a proy-dra-ce sbol d de based Cr the experjence mained frhr the

investidations in Gr,,veasen.



GECCHENIOSTRY

neo:ations with analytical laborato—ies in ar y

as:Keeent was nade ,vithc: (Central Institute for Industrial ResercK,

Csio consernirg cuick, rcutine analysis of laroe sories of sa-oles e.
core samoles from explonation irilino.les. A atree-ent with Ir=
(institute for Energy Technology, Kje1ler) was designed to provide Fen.cu
with more accurate information about REE contents of selected sar2les of
particular interest.

As a start-up exercise, SI was given 20 drillcore samoles fram earlier
explorat'on drillinn carried out .tyFSj in the part of trc :76fl C0-

Accor,YnT to the acreeTert, S: sh:ild dc:criaine a, le, Y. ,
ano 2 oy XRF on rock oo‘wac-. It turned out, howaver, iiKe::ne hian J:K:ant

of Ba in the Fen carbonatites precludes the XPF o•cermina:ion of V.
SI has therefore proposed an alternative sche-e, wKere V Kas been aÅcluded
from the first-step routine aRF assay but will be determiKed along with
several other elements in an optional second step that requires decomposition
of the sample material in acid.

S: has orcposed the followng two-steo scheme:

Sten one: XPF on poy.der- deteriKinaticho' La, Ce, Nd, Y, ac•itn
an accuracy of at least 30 relative .

Price per sanple: NOK 130,-

Step two: Complete decomposition of sample by treatment witn HC1, HF, and
H3 BO3 - determination of Ca, Mg, Fe, P and V by ICP spec-




troscopy).

Price per sample: NOK 170,-



A laroe n'oboerof additional eleents -av oe deternired rr

the IC? run for an additional charde of YEl 5,- to 10,-

element, the exact charne depending on the number of elements

requested.

As an alternative second step, SI proposes hY51treatment of tho

sanple followed by ICP analysis of the solute, no attentich beird

paid to the insoluble resid..euicb Alll consist nainly of silicate

minerals. For this simplified procedure S: chardes N5K 150,- mer

sample. It is felt that the price difference is too small to


justify the loss of accuraoy caused by ionor4-9 an unknown and

variable weight- of inscluble residue.

In the same way, IFE was asked to re-analyse 50 rock samoles

representing a wide range of Fen rocks. This laboratory will use

a combiration of F on fused samole material and neutronactivation

to deteroine La, Ce, d, Y, Sm, Gd and Eu with high precis'on and

acduracy. IFE expects of the order of 250 samples to be ana1y3ed

by this procedure and will charge a price of 375,- per sa-dle.

Sotn IFE and Si have had certain difficulties in reconcilino their

new results with those initially reported for the same samoles

and have had to carry out much additional work in order to resolve

this problem. Both laboratories will sutmit their reports early

next month. SI will then proceed to analyse the drilled-out grid


samples from Gruveåsen and handspecimen-samples from the Vibeto

sovite, altogether around 100 samples.

Ne,




