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INTRODUCTION.

The diacond drilling prograc of 1981 ended with DDH2-81 in Gruvåsen at

the location 142.430 - 52.413 at 59,5 m above sea level, see appendix 2 B.

The task started ultimo Oct. and was finished medio Nov. s.y. The operator

was AZS Grunnboring, Oslo.

The purpose with this program was to get a better understanding or control

of possible F- and RE-mineralizations in the Bolladalen Fault Zone, see

appendix 2 B.

Further on carefully radiometric and cag. susceptibilitv ceasurecents have

heen carried cut on the cores from DDH2-81. These results are presented in

the aupcndixes 12 & 13.

Alsc soco experimental radiocetrie surface measurecamts have been done in

Gruvåsen dud Bolladalen sub-area this vcar. These results are given in

appendix 2 B.

The rcutine analvses on the eleconts Nb, Y, 0o and Th have heen carried out

bv SI, Osio, while F- and REE-analvses hnvo heen done bv IFF, Kieller. The

results are givun in appendix 13. The lomgings and selections of samples for


analytieal purposes were done by S.D. Olncre and I. Hultin. The geophysical

investigations were carried out by J.-E. Wanvik and G. Kccpen.

GEOLOCY.

K. Mørk, T. Anderson and G. Foslie completed the hard rock surface mapping

of Gruvåsen in 1981. Th(lirworks are presented in the report : The Fen

Project, by K. Mørk, Sept. 1981.

During their field works they ohserved two localities with massive fluorite

in hrecciated rauhaugite situated at the shore of Takc,NorsjC,south-east of

Lillesand. The brcAiciationcould possible represent a ccntfuuation of


Bolladalen Fault Zone, see aossindix1.

Iherefore it t,-asof greatest interest to have a cross-cut of this fault zoue

to get 2 better control of possible F- and RE-mineralination.

Du.. SJ-investigation in 1970 in the Gruv<easensub-c,rea,a UT-dike, ccn-

taining aticut2,5 7 REE, (5 7 conanite + parisite svnehizite) and 0,31 7



was registrated in the road-eut verv close tu the east "eege" cf

Bolladalen Fault Lone, sec appendixes 2 A and 2 3.

Recent investigations indicates that this 11T-dike is rather small,

ahout 2 dm thickith a vertical dip and with estimated striku N-S.

The dike itself is very radioactive - about 27C0 c.p.s. - hut alsc the

host rock - rauhaugite - on the western side of the dike. Carefullv

X-rav investigations, see below, indicates that alm0st 1 m of the host

ri)ck is relatively vury active 2700 -2400 c.r..s.

Similar active section of rauhaugite is registrdted in DDH2-81 at 24 - 28

c.m., and in rødbergite at section 40 - 41 c.m. Both sections are free

cf HT-dikes, ge,. endix 2 C.

Accc rdinsteo edrlier 5t ;strattoss and reeent i stiyations tha .44 1

ences cf saall ET-diSesavi'instvciniets in ecnn..etion with faulted aud

breociatte2Cfcliated rccs sectIcns sects te ha quite "ncrmalu in Lruv.SHen.

Thercfcre I be1Iith t it the cecurrene, c: this 11T-dike within the actHe

rauhaugite lecated at Vejskjæring, is mcre cr less a coincidence; that

thire is no cr correlatian b.tt.a4.nhigh CT-concentr

af

study•ngs and icr•s con: these theore. I

cb us that reole sections in elese connection to diabast

jled i ei jftlii, gencrally seen, have thc hiyhest ecntent of

already kuv, high content ct 1:11.mTlags hich conttnt ct fh,

it odjnt ac be 5ol ijult tc use rnaiometri, surfa..e measureo.ents ds "0

tcul" in the further detailed surface mapfing cl the total sub-area,

h.tgeen (h-sen - Ners8 i:'dihoitden , ih ghich arca Vt

Ict of sha-snrieace assays :rac..arlier inyestica: as

, 32, Fi dnd El + 3, see apyendin 2 A and 2 C.

1:1.01C>111TRICINTEST1 T10NS.

As olreojv wel1 kno4a1 the rocks in rruvasen co in Nb, 73 anJ 381, and

that tneri is, to a certnin egtent, a yood Lecing.laticnbetween tht esti ttits

cf these three elettents S. Svinnjal, 1970, and J.A.W. 8ngpc, 197131.

lor is reisu cariJn:.„

uut cn . D1)02.-1 and cn the snn:ao, tcithin the area betc..s•en
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Fengruva and Bolladalen, see appendixes 2 A and 2 Br2..0

The type of scintillometer is Geo Metrics Mod. nr. GR-101A. The measuring

on cores were m:ade in directly contact with the material, in the field -

always in the hip level, ca, 1,00 m above surface level.

The latter invest gation was completed as an attempt to follow up the Th-

mineralization in the hematite-dike (HT-dike) in the road-cut located ahout

70 m west of Fengruva (S. Svinndal, 1976).

As mentioned earlier th s TH-dike contains 5 Z RE-minerals as ronazit e,

parisite and synchisite (J.A.W. Bugge, 1973).

The locality is described as a poor HT-ore with about 26,0 hematite, hut

with the highest registration of RE, about 2,5 Z vol. Further on it is

rather radioactive w:th ahout 160h/3200 cps. (S. Svinndal, 19bT).

The HT-dtke has å verv disttnct outcrop in the rdadcut, setfig. 1.


The thickness ts arou dnd The are is i-^-nrogonous, hreeclattd

filled with relattve:y clean and white calcite (dolorrite . It staTcs thdt


the RL-rrindrals are crvstallized in the HT-richest part of the crt, in

nection wtth anatttr and carhonates. The hernatite itself i

and shcws nc c RLE-gineraliva ions.

A carefnilt t trit invt,tgatcr s f Irc t t

åS'LLR it3C.0

-

\ r•rt

/

‘,/-5-. c /3'

' c

' E_EVC
t

C

fengrulC4

F 12. 1



In contact with the HT-ore gives 2500 - 2700 c.n.s. at "thc top edy,. ,

- at the "bottom" - 1900 - 2000 e.p.s. Going in ca t direction; the


activetty decreasesre1ative1y quickly to 1400 c.p.s. after 1,00 m.

From that on a zraduallv decreasc to about 720 c.n.s. after anuther

GoIng in west direct jan, thu activity aaintaines relatively constant

between 2700 - 2400 c.p.s. over 1,03:m. After that it falls graduallv


to 950 c.p.s. after anothcr 4,00 m.

Going in south to south-east directIon the activitv decreasesgradually to

1500 c.p.s. after 5-n m, and after that tt decreasesto ahout 700 c.p.s.

after acather 5 m, sve a ccdtx

Thcse surface investHattons illustrate rather good diffi ilt it eau

bc to dctect relatix41v high activu oones or sections in the fi1d, and

hccause da this dne cust be vcry carefully tn the chotec dt saale tc

mcasure zria. In thts casu tt is s that a crld

todsssary 1c det,dt

centioned car Iier tlb t e suct Icns t tfle surt e

15 e.p.s. and a

arc

h ee a t dr 1ess disPersua

the r -'»IL is, dc the othur n

Ih and Ce reason heth

,i H. d mt, rtoordh,•tmx•

x T":-mtn, r :atidcs t.ho t1:r arite and
S. Sviandal I.197o: says that it s“cts most probablx: that RI-cintacIls aru

tratd in sma1lcr bodics vititin the Gruvsen rock ,occlen.

	

-acdra1 rttcru :rom reeent imvestiga :das Haat

thc first su,tion frox. IM112-81 at 24 - 28 c.n. corresednds t" te the

11I-dtke. Ehrthcr aa the • thts sucttoc buldc to s

struatcre pattcrn tO strik dr atredtten cowards Sk acd x.t h rops

out" with an "anumaly f 1d" with 175G c.o.s., see appcndix

t. d-cut ration

no. of 19n8 Sv rnrdal, 1g5 ina recent reg t t1ou lius



1250 c.p.s., 1120 c.p.s. and 1500 c.p.s., see appendix.

Compar d with V.H. Wiik's investigations of 1980, see appendixes 5, 8, 9 and

10, it is obvious that the anomly patterns of La, Ce, Nd and to a certain

extend Th have an "anomaly strike"-direction after SE-NW, in other words,

there seems to be a type of correlation between the y -anomalies and the

above mentioned element anomaly patterns.

V.H. Wiik's sampling grid was 50 x 50 m. To-day it seems that this grid

has been too large to catch the detailed in the distribution of the actual

elements. But the trend seems to be there and parallel to Bolladalen Fault

Zone.

DISCUSSION OF THE PRELIMINARY RESULTS.

The diamond drilling confirms that Bolladalen is formed as a result of faults

and brecciations.

Any typical fluorite and RE-mineralization are not registrated in connection

within the Bolladalen section itself.

Anv new informations about the Nb-mineralization is not observed. The in-

vestigations so far just support earlier theories that this rock complex

seems to have a "typical" low grade mineralizations (J.A.W. Bugge, 1973).

For Ihe time being this mineralization seems to have no economical interest.

The finest minralization is 0,20 Nb105 - over 3,00 c.m. (129-132 c.m.

141-) c.m.) in rødbergite west of Bolladalen. While the average content

of D1)12-81is about 0,10-0,14 1 N5705. Earlier average calculation gives


0,110 0 Nb20.5.

The Ce-content is unexpectedly low, with a highest registration of 5000 ppm

over 1,00 c.m., or 3800 ppm over 5,00 c.m. (246-251 c.m.) in a brecciated

rauhaugite. Earlier calculation gives 6500 ppm.

In some sections, especially in mixed rock of damtjernite and rauhaugite,

there is a good correlation bett..,cenhigh contents of Ce and Nb (217-221 c.m.).

The fluorite mineralizations are observed mainlv as coarse grain veinlets

with carbonates + apatite + hematite, and in some sections together with

foldspar. In the latter case mostiv in brecciated rauhaugite, and/or dam-

t h!rnite. There is a fine correlation bet‘..,eenhigh contents of F and Ce.
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GONCLUSION.

According to former and recent investigations following conclusions
ought to be drawn :

The Nb-mineralizations seem to be of a low grade type, which has no
economical interest to-day.

Further hard rock mapping of the surface will hardly give new infor-
mations about the host rock composition and structure.

Th and Ce follow each other and there is a higher concentration of these
elements in connection with brecciated rock sections with or without
dikes - vetns - veinlets of diabase and hematite.

In thts case Th is an element which will be easy to detect in rook
secttons close to the surface and in outcrops. Therefore any further
investigations ip this area ought to be radiometric surfacc measure-
ments. At tirst the area from Cruvåsen in west to (.)deg&rdenin cast
should be given the highest prioritv for such surface investigations,
since w•_already have a lot of sub-surface assays from earlier investi-
gations here.

A:-terthis exploratton wordtsany detailed surface Sannling ran be carrted
Jut »thin interesting Th  REE) anotmalics.

S. Svinudal 1967. Cndersøkelsc etter sjeldne jordartselementer
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K. Mørk 1981. The Fen Project.

Geology of the northeastern sector of The Ecu
Complex - The Cruvåsen - Bolladalen Sub-Area.

Svdmardnger - rappdrt nr.11t.O.
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The lub-and Nd-ccutents are also lower than eur Iicl rto is1rat,

That staceral elefaents as Ce, La and Nd in this int ;oitiLn aa

edntents than earlIer regisfrated, be caused by cn - rock

sa=ple selections. It has =ay be been to pne-sided.

The a-etieal ba.k,tround has been that flucrite and -cr- apatitu should

be the nesu res,sarees for REE. Therefure wt have u'iven pricritv to

specI=en contaIning visible fluorite and apatite. Another centrol wiJl


be done later.

Th, recent investiations so far seer: to indIeatu that tht rock ectrposition

is rordlex that earlier described. Thl ebanaes 111Stflicture,

h•I-J1 C sItIon and tuuture are rather hinhly vartable. The ahsve

fLntioh,d rlatleus foly be the reason to thu eso-respsndino Icrc:

tarller realstrat, -ray actiYIty and eltnact ,c.

t esploration wcrks T.ust be earr ut T I hal ler

. I, tbvi ull ier ir an at tesrpt to catch vrec

riattens.

side we know now that IL f1lows Ilf,

c,ut alsc bnow that the thIckness of th, cy,rhir here

ttl,. fore it see=s :for, rtason,(:,let•
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5.11 •r c, earlier verks er In cs. It is

ion for further investicatIon in this sab-a . It is

earl

hcs sur

larae applied sa:h
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Ark E Bh. nr. 2—El Profil 11' L '13

Borct metcr

191 .L-C) Tran-.si t-kr. .

Bergart

prove

Bergart Skiffighct

z26.-

191c-to

rem,„ h4u,91'
411.‘

i46,4

osi t. 44

EÅrtai, er

19E.E0
F.

ecc.atEd with E_ ar.d

c".7 -flE
-•-•

: e . 244/
/foo

1‘22.CC-122e.EIC

— E0° with EE +

Il , .-.0 :r.ccci.ated wid re=;:sta:li-
zEH .v..._:: r:rriTne:-_ts cf dia-ras ar.d

I :=Eris n .T.c'itern; cf damtjernit after
199.50 c.m. Some HT + FSP.

I 200.00

	

200.20

Rauhaugit.

Dike of HT + FSP.


200.20 Rauhaugit, massif.

I 200.40 Rauhau it + damtjernit, foliated -450, with
HT + FSP + carb.

200.60

200.75

Dike of HT -45° with PY.

Mixed rock, rauhaugit + damtjernit, foliated.

450


45°


50-60o



Ark 7 Bh. nr. 2-81 Profil 142,430-52.413

Boret meterBergart1 1,,,--my I
`,k:frighet

	

201.15 Damtjernit-dike, metamorphic with PY + HT. 40

	

201.25 Damtjernit /rauhaugit, with HT + some FSP.

	

202.80 Rauhaugit /damtjernit, increasing content of
rauhaugit.

	

203.50 Dike of HT + CL. 30°

203.60 Dike of carb. + FSP + HT + PY.

	

203.90 Rauhaugit /damtjernit, inhomogenous with HT +
some FSP.

	

205.90 Transition to rauhaugit with some FSP.

	

206.05 Rauhaugit, brecciated, recrystallized with
some FSP.
The contact at 206.05 c.m. is well developed
with CL + PY. .400

Berprt

prt.  e

	

208.50 Rauhauzit, inhomogenous dikes uf metamorphic
damtjernit.

	

211.55 Rauhaugit, weakly foliated with some damtjer-

35-0/
pfso

5-60°
nit.

	

211.90 Damtjernit, metamorphic with rauhau it.

	

212.05 Rauhaugit, inhomogenous, hrecciated and re-
crystallized with carb. + HT + CL.
Weakly fluoricing.

	

215.10 Rauhaugit, as 212.05-215.16 incruasing con-
content of damtjernit with HT and some FSP.

	

216.00 Rauhaugit, well mixed with damtjernit.
Foliated with HT.

	

216.60 Rauhaugit, strongly hematitialed.

	

216.80 Mixed rock, rauhaugitldamtjernit, brecciated,
recrystallized. Weakly faliated.

	

217.70 Metamorghic damtjurnit, reliete CL + BT por-
phyrublasts, often with Hi-p0rphyroblasts.

	

219.40 Rødbergit with recrystallized dolomite.
Well developed contact.

	

220.10 Mixed rock, rauhaugit/damtjernit.

	

221.50 Damtjernit, reixedwith rauhaugit with HT + FSP

	

222.20 Carbonatite, coarse grained, milk white dike
with HT.

	

223.40 Rødbergit, hemal t ated r.auhaugitew th vein-
lets of HT.

	

223.55 Mixed rock, rauhaugItIdamtjurnit.

	

223.70 Rauhaugit, hematitiated and brece ated.

222.30/
222.35



Ark 8 Bh.nr. 2-81 profil142.430-52.413

Bomt meter Bergart )rLr*Y Skifrighet B"g2r1
prove

224.00 Mixed rock, rauhaugit/damtjernit, foliated
and brecciated.

225.05/
225.15

	

227.00 Damtjernit, contact-plane mixed with rauhau- 60o
git.

	

227.80 Rauhaugit, mixed with damtjernit. Inhomogenous

	

232.20 Dike of carb. + CL.

	

232.40 Rauhaugit, as 227.80-232.20 c.m. 45

	

235.20 Rauhaugit, brecciated and foliated.
Laminated with HT.

	

236.10 Mixed rock, rauhaugit/damtjernit.

	

237.50 Rauhaugit, as 235.20-237.50 c.m.
238.50 - foliated - 70°

	

240.30 Dike of DOLO + HT. 70o

	

240.40 Rauhaugit, as 235.20-237.50 c.m.

	

242.90 Dike of HT + AP ? + DOLO + FSP.

	

243.40 Rauhaugit, brecciated.

	

245.10 Mixed rock, rauhaugit/damtjernit.
246.10 foliated - 45°

	

246.30 Dike, metamorphic rauhaugit - 50°

	

246.50 Mixed rock, rauhaugit/damtjernit.

	

248.00 Rauhaugit, metamorphic high content of HT
trace of FSP.

	

250.60 Rauhaugit, laminated,foliated.

	

250.80 Rauhaugit, brecciated, partly recrystallized
and partly laminated (foliated). Partly high
content of HT + some FSP.

S



Ark 9 Bh. nr. 2-81 profd 142.430-52.413

	

IHoret meter Bcrgart

	

256.00 Rauhaugit, brecciated with HT + PY -banding -

	

257.70 Dike of carb. + FSP.

	

257.90 Rauhaugit, as 250.80-256.00 c.m.

	

259.20 Basic silicate rock ? Metamorphic ?

	

259.70 Rauhaugit, with relics of metamorphic basic
silicate rock with HT + PY.

	

260.50 Rauhaugit, metamorphic with dusters of CL +
MT + PY.

	

264.00 Rauhaugit, foliated. High content of carb. +
HT. Partly with inclusions of basic silicate
rock. 269.90 - fault zone.

	

271.30 Rauhaugit, brecciated and hydrothermally
attacked.


y" P-41 Ski(nghet "egJa"
prove

70°

	

350 257.70/
257.90

263.90/
263.95

271.30/
271.50

	

271.60 Rauhaugit, as 264.00-271.30 c.m.
Partly with goethite.

	

289.90 Dike of diabas - 300

	

291.60 Rauhaupit, partly very strong metamorphic wit
some CL + MT.

	

292.10 Dike of carb. + FSP.

	

292.15 Rauhaugit, brecciated as 264.00-271.30

304.00 Stop.

282.00/
282.20


