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RESYMt:

Det ble kjerneboretpå en antattNb- og RE-minerali-
sering i Bolladalen. Resultateneviser en lavgehaltig
Nb-mineralisering.

RE-mineraliseringensyneså vare lavereenn hva sam

tidligereer registrert.

Videre er det foretattnoen innledenderadiometriske
bakkemålingertil kartleggingav Th-registreringer.
Resultateneer såvidtpositiveat dennemetodenanbe-
fales gjennomførtfor et utvalgtamråde,hvor en idag
har relativtmange og gode analytiskedata fra
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INTRODUCTION.

The diamonddrillingprogramof 1981 endedwith DDH2-81in Gruvåsenat

the location142.430- 52.413at 59,5 m above sea level,see appendix2 B.

The task startedultimoOct. and was finishedmedio Nov. s.y. The operator

was A/S Grunnboring,Oslo.

The purposewith this programwas to get a better understandingor control

of possibleF- and RE-mineralizationsin the BolladalenFault Zone, see

appendix2 B.

Furtheron carefullyradiometricand mag. susceptibilitymeasurementshave

been carriedout on the cores from DD112-81.These resultsare presentedin

the appendixes12 & 13.

Also some experimentalradiometricsurfacemeasurementshave been done in

Gruvåsenand Bolladalensub-areathisyear. These resultsare given in

appendix2 B.

The routineanalyseson the elementsNb, Y, Ce and Th have been carriedout

by SI, Oslo,while F- and REE-analyseshave been done by IFE, Kjeller. The

resultsare given in appendix13. The loggingsand selectionsof samplesfor

analyticalpurposeswere done by S.D. Olmoreand I. Hultin. The geophysical

investigationswere carriedout by J.-E. Wanvikand G. Kompen.

GEOLOGY.

K. Mørk, T. Andersonand G. Fosliecompletedthe hard rock surfacemapping

of Gruvåsenin 1981. Theirworks are presentedin the report : The Fen

Project,by K. Mørk, Sept. 1981.

Duringtheirfieldworks they observedtwo localitieswith massivefluorite

in brecciatedrauhaugitesituatedat the shoreof Lake Norsjø south-eastof

Lillesand. The brecciationcouldpossiblerepresenta continuationof

BolladalenFault Zone, see appendix1.

Thereforeit was of greatestinterestto have a cross-cutof this fault zone

to get a bettercontrolof possibleF- and RE-mineralization.

DuringFSJ-investigationin 1970 in the Gruvåsensub-area,a HT-dike,con-

tainingabout 2,5 % REE, (5 % monazite+ parisite+ synchizite)and 0,31 % Th,
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was registratedin the road-cutvery close to the east "edge"of

BolladalenFaultZone, see appendixes2 A and 2 B.

Recentinvestigationsindicatesthat this HT-dike is rathersmall,

about 2 dm thickwith a verticaldip and with estimatedstrikeN-S.

The dike itselfis very radioactive- about 2700 c.p.s. - but also the

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

X-ray investigations,see below, indicatesthat almost 1 m of the host

rock is relativelyvery active- 2700-2400 c.p.s.

Similaractive sectionof rauhaugiteis registratedin DDH2-81at 24 - 28

c.m.,and in rødbergiteat section40 - 41 c.m. Both sectionsare free

of HT-dikesfsee appendix2 C.

Accordingto earlierregistrationsand recent investigationsthe occur-

encesof smallHT-dikes/veins/veinletsin connectionwith faultedand

brecciated/foliatedrock sectiansseem to be quite "normal"in Gruvåsen.

ThereforeI believethat the occurrenceof this HT-dikewithin the active

rauhaugitelocatedat Vegskjæring,is more or less a coincidence;that

there is no or rathersmallcorrelationbetweenhigh HT-concentrations

to highy -ray activityor high Th-content%see appendix2 C.

A detailedstudyof old loggingsand cores confirmsthese theory. It

seemsmore obviousthat rock sectionsin closeconnectionto diabasedikes

and brecciated/faultedarea, generallyseen,have the highestcontentof

REE. As we alreadyknow, high contentof REE followshigh contentof Th,

it ought to be suitableto use radiometricsurfacemeasurementsas "a

tool" in the furtherdetailedsurfacemappingof the total sub-area,

especiallybetweenGruvåsen- Norsjø and øygården,in which area we

alreadyhave a lot of sub-surfaceassays from earlierinvestigations,as

the drillholesF1, F2, F3 and B1 + B2, see appendix2 A and 2 C.

RADIOMETRICINVESTIGATIONS.

As alreadywell known the rocks in GruvåsencontainNb, Th and REE, and

that there is, to a certhinextent,a good correlationbetweenthe contents

of these threeelements(S. Svinndal,1970,and J.A.W.Bugge, 1973).

For this reasoncarefullyroutineradiometricanalyseshave been carried

out on cores from DDH2-81and on the surfacewithin the area between
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Fengruvaand Bolladalen,see appendixes2 A and 2 Br.l.C.

The type of scintillometeris Geo MetricsHbd. nr. GR-101A. The measuring

on coreswere made in directlycontactwith the material,in the field-
always in the hip level,ca, 1,00m above surfacelevel.

The latterinvestigationwas completedas an attemptto followup the Th-

mineralizationin the hematite-dike(HT-dike)in the road-cut locatedabout
70 m west of Fengruva(S. Svinndal,1976).

As mentionedearlierthis TH-dikecontains5 % RE-mineralsas monazite,

parisiteand synchisite(J.A.W.Bugge, 1973).

The localityis describedas a poor RT-orewith about 26,0 % hematite,but

with the highestregistrationof RB, about 2,5 % vol. Furtheron it is

rather radioactivewith about 1600/3200cps. (S. Svinndal,1967).

The HT-dikehas a very distinctoutcropin the roadcut,see fig. 1.

The thicknessis about 1-2 dm. The ore is inhomogenous,brecciatedand

filledwith relativelycleanand white calcite (dolomite). It seemsthat

the RE-mineralsare crystallizedin the HT-richestpart of the ore, in con-

nectionwith apatiteandcarbonates. The hematiteitselfis very pourous,
and showsno specificREE-mineralizations.

A carefullysurfaceradiometricinvestigationgives followingresult,see fig.1.
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In contactwith the HT-oregives 2500 - 2700 c.p.s.at "the top edge",

- at the "bottom"- 1900- 2000 c.p.s. Going in east direction;the

activetydecreasesrelativelyquicklyto 1400c.p.s.after 1,00m.

From that on a graduallydecrease to about 720 c.p.s.after another4,00m.

Going in west direction,the activitymaintainesrelativelyconstant
between2700 - 2400 c.p.s.over 1,00m. After that it falls gradually

to 950 c.p.s.after another4,00 m.

Going in southto south-eastdirectionthe activitydecreasesgraduallyto

1500c.p.s.after 5-6 m, and after that it decreasestoabout 700 c.p.s.

after another5 m, see appendix

These surfaceinvestigatiansillustraterathergood how difficultit can

be to detectrelativelyhigh active zonesor sectionsin the field,and

becauseof this one must be very carefullyin the choice of scale to
measuregrid. In this case it is obviousthat a grid of 10 x 5 m or

5 x 5 m is necessaryin detectingsuch type of activity.

As mentionedearliertherearetwo radioactivesectionsclose to the surface
in DDH2-81;one at 24 - 28 c.m. with 400 - 415 c.p.s. and anotherat

40 - 43 c.m. with up to 565 c.p.s.

Both sectionscan correspondto the HT-dikein the road-cut,but it is

difficultto confirmthis accordingto the surfaceregistration,see
appendix2.

Both sectionscontainhematitemore or less dispersedin the rock. HT-dikes

of similartype as in the road-cutis, on the other hand, not observed.

They are both high in Th and Ce, for that reasonboth can correspondto

the HT-outcrop.Preliminaryopticaland microprobeinvestigationsindicates
RE & Th-mineralizationstogetherwith apatiteand carbonate,see app. 15.
S. Svinndal(1970)says that it seemsmost probablythat RE-mineraisare
concentratedin smallerbodieswithin the Gruvåsenrock complex.

Applyingthe be-anomalypatternfrom recent investigationsit seems that

the first sectionfrom DDH2-81at 24 - 28 c.m. corresponds"best"to the
HT-dike. Furtheron that the HT and this sectionbelong to the very same

structurepatternwith a strikeor directiontowardsSE and which "crops

out" with an "anomalyfield"with 1750c.p.s.,see appendix

A similarsystemseems to strikefrom the road-cutwith NGU registration

no. 156 of 1968 (S. Svinndal,1968)and recentregistrationwith anomalies
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1250 c.p.s.,1120c.p.s.and 1500 c.p.s.,see appendix.

Comparedwith V.H. Wiik'sinvestigationsof 1980,see appendixes5, 8, 9 and
10, it is obviousthat the anomlypatternsof La, Ce, Nd and to a certain
extendTh have an "anomalystrike"-directionafter SE-NW,in otherwords,
there seems.tobe a typeof correlationbetweenther -anomaliesand the
above mentionedelementanomalypatterns.

V.H.Wiik'ssamplinggrid was 50 x 50 m. To-day it seemsthat this grid
has been too largeto catch the detailedin the distributionof the actual
elements. But the trendseemsto be thereand parallelto BolladalenFault
Zone.

DISCUSSIONOF THE PRELIHINARYRESULTS.

The diamond-drillingconfirmsthat Bolladalenis formedas a resultof faults
and brecciations.

Any typicalfluoriteand RE-mineralizationare not registratedin connection
within the Bolladalensectionitself.

Any new informationsabout the Nb-mineralizationis not observed. The in-
vestigationsso far just supportearliertheoriesthat this rock complex
seemsto have a "typical"low grademineralizations(J.A.W.Bugge, 1973).

For the timebeing this mineralizationseemsto have no economicalinterest.
The finestminralizationis 0,20 Z Nb205 - over 3,00 c.m. (129-132c.m.
141-144c.m.)in rødbergitewest of Bolladalen. While the averagecontent
of DDH2-81is about0,10-0,14% Nb205. Earlieraveragecalculationgives
0,119 % Nb205.

The Ce-contentis unexpectedlylow, with a highestregistrationof 5000 ppm
over 1,00c.m.,or 3800 ppm over 5,00 c.m. (246-251c.m.) in a brecciated
rauhaugite. Earliercalculationgives t 6500 ppm.

In some sections,especiallyin mixed rock of damtjerniteand rauhaugite,
thereis a good correlationbetweenhigh contentsof Ce and Nb (217-221c.m.).

The fluoritemineralizationsare observedmainlyas coarsegrainveinlets
with carbonates+ apatite+ hematite,and in some sectionstogetherwith
feldspar. In the lattercase mostly in brecciatedrauhaugite,and/ordam-
tjernite. Thereis a fine correlationbetweenhigh contentsof F and Ce.
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The La-andNd-contentsare also lower than earlierregistratedwitht5000 ppm.

That severalelementsas Ce, La and Nd in this investigationhas lower
contentsthan earlierregistrated,may be causedby our type of rock

sampleselections. It has may be been to one-sided.

The theoreticalbackgroundhas been that fluoriteand -or- apatite should

be the best resourcesfor REE. Thereforewe have given priorityto

specimencontainingvisiblefluoriteand apatite. Anothercontrolwill

be done later.

The recent investigationsso far seem to indicatethat the rock composition
is much more complexthat earlierdescribed. The changes in structure,

mineralcompositionand textureare ratherhighlyvariable. The above

mentionedvariationsmay be the reason to the correspondingvariations

earlierregistratedin år -ray activityand elementconcentrations.

This is not a criticismof earlierworks or investigations.It is meant

to be an informationfor furtherinvestigationin this sub-area. It is

obviousthat new explorationworks must be carriedout in a much smaller

scalethan earlierin an attemptto catch or registratethe abovementioned
rock compositionvariations.

The hard rock surfacemapping is based on the very few and scatteredout-

crops,and we know now that this degree of rock exposurein Gruvåsenis

too small in givingthe same informationsas a drillholedoes. Therefore,

furthermappingof the outcropshas no or very littlemeaning.

On the other sidewe know now that Th followsRE, see appendix14.

Furtheron, we also know that the thicknessof the overburdenhere is

ratherlittle. Thereforeit seemsmore reasonableto followup the preli-
minaryx -ray surfaceinvestigationsof 1982with correspondingmeasure-
ments in 1983.

As mentionedearlierwe also know that there is a disparityin the ele-

ment correlationsfrom surfacesamplesand core specimens. This disparity

may be causedby the largeappliedsamplinggrid of 50 x 50 m in 1980.

S. Svinndal'stheorythat the RE-mineralsare concentratedin smaller

bodies, is ratherinteresting.Accordingto the preliminary-1-ray in-

vestigationsit seems that this may be right. But the bodies seem to

make a NW - SE patternwith a pitch and swell structure?, more or less
parallelto BolladalenFault Zone.



CONCLUSION.

Accordingto formerand recentinvestigationsfollowingconclusions
ought to be drawn :

The Nb-mineralizationsseem to be of a low grade type,which has no
economicalinterestto-day.

Furtherhard rock mappingof the surfacewill hardly give new infor-
mationsabout the host rock compositionand structure.

Th and Ce followeach otherand there is a higherconcentrationof these
elementsin connectionwith brecciatedrock sectionswith or without
dikes- veins - veinletsof diabaseand hematite.

In this case Th is an elementwhich will be easy to detect in rock
sectionsclose to the surfaceand in outcrops. Thereforeany further
investigationsin this area ought to be radiometricsurfacemeasure-
ments. At first the area from Gruvåsenin west to ødegårdenin east
shouldbe given the highestpriorityfor such surfaceinvestigations,
sincewe alreadyhave a lot of sub-surfaceassays from earlier investi-
gationshere.

After this explorationworks any detailedsurfacesamplingcan be carried
out within interestingTh (REE)anomalies.
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ARALYTICAL RESULTS

Gruvåsen DDH 2-81, 270g/-45 0 - 304.00 c...

All elements are analysed by

% ab% Y

ERF

Th

exept for F2.

%Ce

This analyses are carried out by F2

LaDr,NdSm

c.m.ppmppmppmppm

destilation (Willard Winter,s method).

GdDyray

ppmppm % r
2.5-3 0.092 0.023 0.10 0.18




210




3-6 0.090 0.027 0.11 0.20





240-300

6-9 0.094 0.028 0.10 0.17





740-300

9-12 0.088 0.024 0.083 0.21





280-300

12-15 0.12 0.034 0.10 0.34






15-18 0.12 0.023 0.060 0.34





225-270

18-20 0.11 0.022 0.058 0.20





100

22-23 0.11 0.038 0.11 0.37




380-430




23-24 0.098 0.049 0.14 0.24




380




24-25 0.087 0.044 0.14 0.21




400





25-26 0.10 0.042 0.13 0.23




1270 t. 1600 300 129- 415
26-27 0.065 0.027 0.11 0.23





400





27-30' 0.094 0.030 0.078 0.22






360-400
30-33 0.095 0.024 0.079 0.23





260-380





33-36 0.082 0.029 0.093 0.37 35-36 1850 i 1775 195 113- 430-465




36-39 0.082 0.032 0.10 0.34





430





39-42 0.054 0.024 0.14 0.42 40-41 2070 1-• 3030 475 142- 415-565
42-45 0.041 0.019 0.084 0.46 41-42 1515 • 2180 290 102- 380-535
45-48 0.035 0.016 0.054 0.24 42-43 2575 it 4280 465 117- 255-300
48-51 0.065 0.020 0.061 0.25






210-270
51-4 0.083 0.019 0.070 0.20






27054-57 0.098 0.029 0.094 0.21






240-300
57-60 0.070 0.023 0.053 0.18






270-28060-63 0.068 0.030 0.080 0.20






270-30063-66 0.043 0.023 0.077 0.33






210-27066-69 0.095 0.028 0.066 0.14






180-24069-72 0.085 0.016 0.032 0.070






150-21072-73 0.053 0,064 0,23 0,36




1490




1795 415 216- 68073-76 0.064 0.079 0.22 0.26






Not orasured76-79 0.088 0.057 0.16 0.29




becaire of






79-82 0.094 0.034 0.10 0.20






unromplete82-85 0.088 0.026 0.11 0.35






cores85-88 0.080 0.035 0.13 0.30







88-91 0,097 0,031 040 0.23






270-30091-94 0.074 0.030 0.10 0.30






280-360 
94-97 0.082 0.017 0.027 0.042






140-22597-100 0.078 0.014 0.026 0.037






155-175100-103 0.094 0.018 0.032 0.16






165-195103-106 0.077 0.025 0.044 0.13






165-240106-107 0.10 0.025 0.065 0.20






240-270107-108 0.068 0.027 0.078 0.22






240108-111 0.076 0.022 0.053 0.13






240-270111-113 0.078 0.041 o.096 0.21 N.A.






270113-114 0.070 0.031 0.083 0.22






360114-117 0.090 0.038 0.10 0.20





400-430





117-120 0.087 0.041 0.090 0.22






270-480120-123 0.082 0.025 0.049 0.19





170-210





123-126 0.051 0.021 0.045 0.14






175-240126-129 0.10 0.035 0.085 0.29






225-270129-132 0.15 0.037 0.075 0.25






270-400132-135 0.12 0.035 0.075 0.28






350-360135-138 0.13 0.030 0.085 0.31






270-360138-141 0.13 0.030 0.088 0.32






360-430141-144 0.14 0.026 0.090 0.33






270-400144-147 0.12 0.043 0.12 0.38






400-450147-150 0.091 0.036 0.093 0.28






360-410150-153 0.11 0.020 0.054 0.19





205-270





153-156 0.086 0.018 0.044 0.16






205-225156-159 0.093 0.023 0.054 0.15






240-280159-162 0.083 0.026 0.063 0.19
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254-257
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0.10 0.024 0.068 0.33




0.082 0.015 0.066 0.25





0.093 0.019 0.054 0.25




0.14 0.025 0.074 0.35




0.11 0.028 0.0811 0.40 4.4.
0.11 0.024 0.11 0.50




0.12 0.023 0.848 0.31 -
0.11 0.024 0.068 0.35 e
0.11 0.028 0.069 0.34




0.10 0.023 0.069 0.34
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DIAMANTBORING GRUVASEN1981

go:rhugnr. 2-81

Koominator,y  142.430

Kjerneobservasjoner.

Profil 	 1 


52.413

	

Pisattihøyde 	 59 -5

.270 0reaung 	

med hebûng 	 


B~m3mpk 304.00 C.M.

Bortt meterBergart "V SkifrighetBagut
. preve

0- 2.55 Overburden.
4.30 Rauhauit Damt'ernitwith

platelystructure.
Homogenous.

4.50 Rauhauit Damt'ernit,HT-richwith
goethite.

6.70 Rauhauit Damt'ernitas 2.55-4.30
c.m.withsomegoethite.

6.80 Rauhauit Damt'ernit- HT-rich.
7.80 Rauhauit Damt'ernitas 2.55-4.30

c.m.moreor lessi omogenous.
7.90 Rauhau't Damt'ernit,HT-rich.
9.15 Rauhauit Damt'ernit,mostlyas

2.55-4.30c.m.,wit a highercontent
of damtjernitandHT.

15.05 Rauhauit Damt'ernit,inhomogenous,
rauhaugitdominates.

18.50 Reidbergit,withHT inhomogenouslydis-
persed.

18.90 Rauhaugit,mixedwithdamtjernitwith
foliatedpebblestructure.

20.80 Rauhaugit‘witha highercontentof
damtjernitthan18.50-18.90,withHT.

22.30 Rauhaugit,as 18.50-18.90c.m.
22.80 Rauhaugit,stronglyHT-richafter

direction.
26.10 Rauhaugit,mainlyas 20.80-22.30c.m.

withfluorite(FSP).
29.80 Rauhauit Damt'ernitwithFSP in

fragmentsof syeniteand dolomite-
pebblestructure.

30.10 Dikewithincreasingcontentof sye-
71-17icmaterials.

1000-944. FS 0030. A 4. H. C.

Akikr
"rks

60 0

30°



I.
2Ark 


Botet Illeter

30.40


31.10

31.55

31.60

Bh.nr.	 2-81ProfiLl

Bapit

Rauhaugit,mainly as 20.80-22.80c.m.

42.430-52.413

wiy skiftighetBerPn

• preve

55o

Dike ? finegrainedof syeniticmateri-
al.

Dike ? of coarsegrainedsyeniticmate-
rial with HT.

Damt'ernits enite, foliatedwith
large fragmentsof both rocks.

32.60

39.90

48.90

Rødber szation,fragmentsof rauhaugit

are more hematite-rich.Weakly foliate

Rødbergit,with two generationsof HT, lrko
iri
/145

60o
040

6.60/
46.65gneissicstructureafter 600. 

Contactof foliation,well developed.

48.90 Rødbergitwith roundedfragmentsof




damtjernit,someHT.

54.40 Rødbergit,foliated,partly with small 60o




pebblestructurewith light colour.




Differentiatedhematitiation.





56.55 Rødbergit,syenitic,foliated.Two




60° 56.75/




generationsof HT.Relatively HT-rich.




56.80

57.60 Rødbergit,built up by fragments.





Foliatedwith HT.





58.20 Dikel sulfides+ carb. in contactwith





WiTas -




35o




58.20 Diabas,-dike.




350




58.25 Rødbergit,mainly as 57.60-58.25c.m.





58.70 Rødbergit,mainly as 57.60-58.25c.m.





littleHT.

61.80 Diabas,dike.




30-35°




62.20 Rødbergit,brecciated+ recrystalized





and foliated.Fragmented.




60-70°




Two generationsof HT.





63.10 Rødbergit,little fragmentedlesserHT





than 63.10-66.05c.m.




Two generationsof HT.





Well developedcontactat 66.05 c.m.




30°




FoliationlaneHT-rich.





66.05 Rødbergit,more homogenouswith two





generationsof HT.

68.50 Rødbergit,mixed wiih damtjernit,





foliated.




60°




68.80 Rødbergit,with pebblestructure.




60-70°




70.90 Rødbergit,brecciatedand mixed with





carbonate.Bolladalen- brecCie-?



Ark	 3 Bk nr. 	 Profil_
2-81 142.430-52.413

sonter I

72.00 Rødbergit,with damtjernit?
Flame structureof hematite.Two gene- 410
rationsof HT to 78.00 c.m.
Foliatedafter -
with well developedsmall dikes of car-




bonateparallelto the foliationplane.

81.00 Brecciatedand recrystalized.

Bolladalen-structure?

81.70 Dike of hemitite,brecciated.

40o

Bergan

pnwe

72.30/
77.35

81.65/
81.70

BerBart 11-->mYskiffigh.
c.

84.60


84.60


84.70

n

•

massif.

n fl , with fragmentsof

rødbergit.

Rødbergit,foliated,partly brecciated.

83.20/
83.25

84.70/
84.75

40-60° 87.45/
87.55

88.00 Rødbergit,brecciatedafter a foliatio
plane.Unevenhematitiation.

90.50 Rødbergit,stronglybrecciated.

92.60 Rødbergit,with structurelike rauhau-
git with PY, foliated.

93.90 Rødbergit,with some damtjernitstrong
ly brecciatedat 94.60-95.10c.m.

95.10 Damtlernit,inhomogenouswith some HT
with relics of rauhaugitwith pebbles
of HT.

Damtjernit,inhomogenous,weaklyhema-
titiationat 95.10, 96.40-96.90c.m.
Damt'ernit rauhau it, inhomogenous
mixed.Pebblestructureand foliated.
Mixed rock, damtjernitwith relics of
syenite,foliated.

Damtlernit,inhomogenouswith fragment
of syenite,hematitiation.
Partly brecciatedand recrystallized.

105.40 Mixed rock,-damtjernit/rauhaugitwith
partly hematitiation.

107.15 Damtjernit,with increasingcontentof
rauhaugitand - may be - of rødbergit.

109.20 Mixed rock, mainly s;lamtjernitfoliated
with pebblestructure.

110.70 Mixed rock, increasingcontentof car-
bonates,pegmatiticstructurewith FSF
Foliationplane at 112.10.

112.10 Rauhaugit,inhomogenouswith metamor-
fic damtjernit/syenite.Partly foliated
and brecciatedwith recrystallizedHT. /V30

97.80

100.10


104.00


104.40

40° 89.00/

40°
89.10

40-50°

60 o

50-70°

30°

111.50/
30° 111.60

40°



Bmxtimeter

135.45

135.60


149.65

Bh. nr. 2- 81 142.430-52.413

Bergart
C.

Rauhauitrødber 't, with fragments
of syenite,foliatedwith PY.

Rødbergit,with some HT.

Mciffighet

40

Bagart

preve

Dikes of diabas, cuts the rødbergitat 350




Rødbergit,brecciated.




Dike of s enite, cuts ? the rødbergit. 60°




Rødbergit,with fragmentsof syenite.




Rødbergit,mixed with some rauhaugit36,/




128.80/
HT-concentrationat 132.00- -/WO




128.90




130.30/




HT? 135.35
Rødbergit,brecciatedwith small dikes

65-70o




of carb. + PY parallelthe brecciation "Wm
plane.

Rødber itDamt'ernit, brecciatedand
recrystlized withT as 135.45-149.6.




Damt'ernit? with pebblestructurewith




clouds of HT.
Brecciated. 30°+




90o

Rødbergit,with pebblestructure. 30o
Well developedcontactat 152.30.

40o



60o

70-80°

60°

161.30/
161.40

163.65/
163.70

116.70


119.45

122.10

125.30

126.40

127.15

128.20

Ark 


151.50

152.30 Rødbergit,with clouds of feldspar.

153.45 Rødbergit,pebblestructurewith carb.+
feldspar.Weakly developedfoliation
plane at 155.00-155.30c.m. with rich
hematitiation.

156.25 Dike of very coarse grainedrødbergit.
Foliated-

156.35 Rødbergit,as 153.45-156.25c.m.
Foliated-
Partly brecciatedwith smallerdikes
of carbonates.

157.70 Dike of feldspar+ HT.

157.90 Rødbergit,as 152.30-153.45c.m.

160.00 Rødbergit,weakly foliated-
with porphyroblastsof PY.

161.10 Rødbergit,with relics of syenite,
diabaswith sulfides.

161.70 Rødbergit,relativelymassif.

164.15. Rødbergit,partly brecciatedwith carb
+ feldspar.



Aik 


Boret meter

164.80


165.40

165.45

169.30


169.50

5Bli, nr.	 2-81 	 pmfit	

Bergazt

Rødbergit,as 161.70-164.15c.m.

142.430-52.413 
__

e WilSkifrighetBergan
e.preve

600


30°

Dikeof feldspar+ carb.+ cl. + HT.
Rødnergit,relativelymassif.
Foliatedat 167.50c.m.
Contactto a pebblestructureof rødbe
git.
Rødbergit,withrauhaugitstructure.
Brecclatedandrecrystallizedwith




carb.+ cl.+ HT.




30°
170.05 Rødbergit,stronglyhematitiation.




170.25 Rødbergit,as 169.50-170.05c.m.




173.60 Rødbergit,likesyenite,welldevel-




opedcontact-




50°
173.75 Rødbergit,as 169.50-173.60c.m.




173.95 Mixedrock,redbergit/rauhaugit,well





foliatedwithcarbonates.




70°
176.00 Rødbergit,foliated-




70°




Hematitiationat 176.50-176.55c.m.




178.20 Rødbergit,withsomerelicsof syeni1P?




kematitiationat 184.00-184.70c.m.
184.20 Rødbergit,withligntporphyroblasts




1£4.40/




of feldspar.




184.50

186.40 DIKEOF CARHONATES:





coagsEjutftc,n

300i; e 96

".  .1(

Ar K

ecrcdr
ihSkIs




VAC, SP.




187.30 Rødbergit,as 184.20-186.40c.m.




189.10 Rødbergit,withellipsoidicstructure.




189.10/




Weaklyfoliated,laminatedwithcar-
bonates. goo/

60-70°189.15

189.30 Rødberit,as 184.20-186.90c.m. /41$0






Ark 6 Bh. nr. 	 2- 81 profil 142.430-52.413

Bord meam

191.40 Transitionto rauhau .t.

er41*?SkiftighetBergan
pnnm

3,76D

Plog ct-
leah"tdic kr

Oss/ a.

lql,qo
MitlidAeth


4jcalvf

192.00 Rauhaugit,brecciatedwith HT and some
FSP.

194.60 Rauhaugit,with primary structuresat
100 to the axis of drillingand al-
most 90° to HT-dike.
Some FSP. Photo.

194.80 Rauhaugit,as 192.00-194.60c.m.

197.85 Dike of diabas- 60° with HT + rauhau-
git.

198.40 Rauhaugit,brecciatedand recrystalli-
zed with fragmentsof diabas and dam-
tjernit.
Increasingcontentof damtjernitafter
199.50c.m. Some HT + FSP.

	

200.00Rauhaugit.

	

200.20Dike of HT + FSP.

	

200.20Rauhaugit, massif.

194.70/
194.80

200 40 Rauhau it + damt'ernit,foliated-45o,with
HT + FSP + carb. 45°

200.60 Dike of HT -45° with PY. 45°

200.75 Mixed rock,rauhaugit+ damtjernit,foliated. 50-60°



Ark 7

	

/111.nr. 2-81 	 Proa142...430-52,413 


Berprt )r-mYshffighetBer galt
4. .8 Prøve

Botetmeter

	

201.15 Damt'ernit-dike,metamorphicwith PY + HT. 40°

	

201.25 Damt'ernit/rauhaugit,with HT + some FSP.

	

202.80 Rauhau it /damt'ernit,increasingcontentof
rauhaugit.

	

203.50 Dike of HT + CL. 30°

	

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

	

203.90 Rauhau it /damt'ernit,inhomogenouswith HT +
some FSP.

	

205.90 Transitionto rauhaugitwith some FSP.

	

206.05 Rauhaugit,brecciated,recrystallizedwith
some FSP.
The contactat 206.05c.m. is well developed
with CL + PY. 40°

	

208.50 Rauhaugit,inhamogenousdikes of metamorphic
damtjernit.

31%*

	

211.55 Rauhaugit,weaklyfoliatedwith some damtjer- 45-60°
nit.

	

211.90Damt'ernit, metamorphicwith rauhaugit.

	

212.05Rauhaugit, inhomogenous,brecciatedand re-
crystallizedwith carb. + HT + CL.
Weakly fluoricing.

	

215.10Rauhaugit, as 212.05-215.10increasingcon-
contentof damtjernitwith HT and some FSP.

	

216.00Rauhaugit, well mixed with damtjernit.
Foliatedwith HT.

	

216.60Rauhaugit, stronglyhematitiated.

	

216.80Mixed rock, rauhaugit/damtjernit,brecciated,
recrystallized.Weakly foliated.

	

217.70Metamor hic damtjernit,relicteCL + BT por-
phyroblasts,oftenwith HT-porphyroblasts.

	

219.40Rødbergit with recrystallizeddolamite.
Well developedcontact.

	

220.10Mixed rock, rauhaugit/damtjernit.

	

221.50Damt ernit,mixedwith rauhaugitwith HT + FS

	

222.20Carbonatite, coarsegrained,milk white dike
with HT.

	

223.404dbergit, hematitiated;auhaugitewith vein-
lets of HT.

	

223.55Mixed rock, rauhaugit/damtjernit.

	

223.70Rauhaugit, hematitiatedand brecciated.

30-60°


60-70°

222.30/
222.35



Ark	 8 1111.nr.	 2- 81 	 profil . 142.430 - 52.413

Bommeter Berpn Pel Skiffighet
.0

BerPre

prøve

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

225.05/
225.15

227.00 Damt ernit,contact-planemixed with rauhau-




60°
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,brecciatedand foliated.





Laminatedwith 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.




700
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,metamorphicrauhaugit-




50°
246.50 Mixed rock, rauhaugit/damtjernit.




248.00 Rauhaugit,metamorphichigh contentof HT




traceof FSP.

250.60 Rauhaugit,laminated,foliated.




250.80 Rauhaugit,brecciated,partlyrecrystallized




and partly laminated(foliated).Partlyhigh
contentof HT + sone FSP.
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256.00 Rauhaugit,brecciatedwith HT + PY -banding- 700




257.70 Dike of carb.+ FSP. 350 257.70/




257.90

257.90 Rauhaugit,as 250.80-256.00c.m.




259.20 Basic ailicaterock ? Metamorphic?




259.70 Rauhaugit,with relicsof metamorphicbasic




szlicaterock with HT + PY.

260.50 Rauhaugit,metamorphicwith dustersof CL +




263.90/




MT + PY.




263.95

264.00 Rauhaugit,foliated.High contentof carb. +




HT. Partlywith inclusionsof basic silicate
rock. 269.90- fault zone.




271.30 Rauhaugit,brecciatedand hydrothermally




271.30/




attacked.




271.50

271.60 Rauhaugit,as 264.00-271.30c.m.




282.00/
282.20

Partlywzth goethite.

289.90 Dike of diabas- 30°




291.60 Rauhaugit,partlyvery strongmetamorphicwit




sone CL + MT.

292.10 Dike of carb. + FSP.




292.15 Rauhaugit,brecciatedas 264.00-271.30c.m.




304.00 Stop.





