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Intr o duction

During the period June 24 - September1$, 1970,M.J. Ryan and assistant

P.M. Bowitz-IhlenCarriedout field-workin Ringerike,Samble and the

Tvedestrand-Lagetdistrictof Aust-Agderunder the directorshipof

ProfessorF.M. Vokes.

The work consistedof threeparts:

A continuationof the regionalmappingand prospectingin Ringerike

begun by "Acesand Vralstadin 1969. Also an investigationof the geology•

of certain areas shownby earliergeophysicalsurveyingto have magnetic

and electromagneticanomalies.

Mapping and prospectingin "Interesseomrade6, anomali3154" of

N.G.U. Rapportnr. 885 (inwestern Bamble).

Prospectingin .theTvedestrand-Lagetdistrictin Interesseomrader1

and 3 of N.G.U. Rapportnr 885.

RINGERIKE

Introduction


The reconnaissancegeologicalmapping of the Vaeleren-Soknadalen

districtdone by Vokes and Vralstadin 1969 was extendedto the west, east

and northeast. Approximately100 km2 has been added to the 1969 map using

the same 1:15,000aerialphotographsand 1:50,000topographicmaps

mentionedin the 1969 report.

No new major rock groupswere discoveredand sincehistoricalaspects,

generalregionalgeologyanddescriptionsof rocktypesweredealtwith

by Vokes and Vralstad,only brief descriptionsneed to be includedhere.

Structuralobservationsadd a third and possiblyfourth set of folds

to the two'periodsof foldingalreadydescribedin the 1969 report.



An area of sulphide-bearingschistsand gneissesand thin pyrrbotite-

bearing gabbro extends from the bridge over the Sokna river at Sandaker

(extremeEE corner of map-area)upstream to the smallbridge near Heiern

(not the Heiern near Tyristrand)and rusty, sulphide-bearingschistsetc. were

seen north of the river in the railway cuttingnortheastof Tangen and in

the NOkleby area.

An attempt to relatemagneticanomaliesto geologywas hinderedby

the very poor exposurein tbe Tyristranddistrict. Some correlationwith

amphibolite/metagabbrocan be observed:

Geologyof Map-Area (Map I)

Structures: Mesoscopicand megascopicstructureswere seen best in

the well exposedTyrifjordcoasc sect'ionwhere most of the rocks are

schistoseand gneissoseamphibolitesand liotite-hornblendegneisses. The

earlieststructurewas primary,lithologicallayering(withperhaps


volcanicstructuresin some amphibolites). This was foldedby a first

set of foldswhose axial planes now strikemainlyNNW. The first folds are

invariablyextremelytight/isoclinalwith largeamplitudesand shortwave-

lengths (seefig.i ). In biotite gneiss they tend to have sharppointed

hinges while foldedamphibolitelayers exhibitroundedhinge zones. An

axial plane foliationhas developedwhich, becauseof theiSoclinalnature

of the folding,is more or less parallelwith the lithologicallayering.

It was the latter that was measured for 'dip and strike'.

The second foldshave NW-NNW,steeplydippingaxial planes and v
ary

greatly in style. They may be gentle/openfoldswith rounded,unthickened

hinges or tight/almostisoclinalfolds with greatlyenlargedhinge zones

and streakedout limbs. A secondaxial planefoliationmay develop,

especially'inthe more feldspathic/micaceousrocks. Hornblendicgneisscs
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and amphibolitesbecome stronglylineated,roddedrocks;axial plane

pegmatitesmay occur. 1n some cases garnetdevelopmentis synchronouswith

this second folding. One major NW fold closurecan be seen around Tyristrand.
The marked NNW 'grain'of the western half of the area is attributedto

the developmentof tight second folds.

The thirdfolds have VE/NNE striking,steeplydippingaxial planes.

On the Tyrifjordcoast they can be seen as small-scalecrenulations. These
VE folds are more common in the northeasternquarterof the map-areawhere

it can be seen that the strongNNW regionalstrikeis.not so characteristic

as it is furtherwest. Photointerpretationsuggestscloseddome/basintype

structuresand althoughtimc did not•allow these to be checked,the '

suggestionseems reasonablein that interferenceof the secondand third

folds - both with steeplydippingaxial plargs that are approgimatelyat

right-angles- shouldgive such structures.

In the easternpart of the map-area there is possiblya fourth set of

foldswith steeplydippingENE to ESE axial planeswhich gently 'bend'or

'warp'the alreadysteeplyinclinedNNW-strikingfoliation. It is difficult

to decide whether these fourth 'folds'nre reallydue to an earlierlarge

scale 'pinchand swell'.

NorthEasternArea

Mostof this region is composedof biotite neiss ± arnetwith thin,

impersistentmigmatisedamphibolitelayers. In the middle of the area,

northof Aklangen,graphitewas seenandagainnearSandaker.

Southof Ask on theTyrifjordcoastis a biotitegabbrowhichpre-
datesa latermetamorphismas thegabbrois in partsheared,metamorphosed,
migmatised,amphibolitisedetc. Thereis no signof associatedmineralisation.

Sulphidesoccursporadically,associatedeitherwiththinamphibolites



or with rusty biotite gneiss. At Ask (prospectno. 23) a snall open mine

worked pyrrhobite,pyrite, chalcopyritein a I - 1 m. dyke of gabbro,with

blebs of sulphide,intrusiveinto mixed gneiss and amphibolite. Dark

fine-grainedamphibolite(? pyroxenegranulite)also has sulphidesas

mineralisedstreaksalong the foliation. The ore was taken from a I - il m.

wide zone. The gneissof the Ask districtcontainsseveralthin rust zones

with pyrite and/orpyrrhotite. North of Ask towardsSandakerthere is

much drift and then at Sandakerrusty sulphideimpregnatedgr,ss and

schistsoutcrop.

East of the Sandakerbridge,Righway 7 road-cutexposuresshow

sulphide-bearingbiotite-graphiteschistsand west of the bridge, south

of the road is an old, partly rubbish-filledprospect. Furtherwest at

the water-fall/Weirlocalitya thin, 2-3 m. metagabbro'dyke'containing

pyrrhotiteintrudesrusty, sulphide-bearinggneiss.Rusty, sulphide

gneissespersistup to the small bridge about 500 m. west of the Sandaker

bridge - thus with the foliation/lithologicallayeringstriking1556-170:

there is a sulphidebearing zone approximately500 m. wide across the strike.

Along the strike it may well link up with the sulphide-bearinggneisses

aroundAsk and a rapid reconnaissandenorth of the Sokna river showed

sulphide-bearinggneissesto 'thenorth,more or less along the strike.

Vaeleren-SoknadalenBelt

This zone,which containsmost of the sulphideoccurrencesin the

region,appears to lose its 'identity'to the south and possibly to the

north. The elongatebasic intrusivesand "Finkornie Wrke riclasitter


med lyserne felts atiske gneiscr"of the Vaeleren-Langdalstjernregion

are missing aroundGrefsrudwhere the rocks are gneissic(garnetifefous)



amphibolitesand mmatitic biotite (± garnetgneiss)gneisses (bandete

amfibolittiskegneiser). The basie intrusivesoutheastof Crefsrud is

stronglymetamorphosedwith coarsefoliatedgarnetamphibolitemargins

and keens' of veined,migmatitic/agmatiticgneissrunningthroughit.
•

No sulphidesare associatcd.To thenorth,the 'homogencousdark amphibolites'

becomemoregneissicandmore likcthe 'bandedamphiboliticgneisses'

whichmakeup thebulkof themap-area.Alsopyriclasiteslensbut

northwards- it may be thatthereis somegeneticassociationbetweenthis

seeminglyisolatedlensof pyriclasiteand thesulphide-bearinghasicintru-

sivesaroundit.

Basicmetamorphicand igneousrockscanbe dividedintogroups- see

VokesandVralstad(1969). Schistoseand gneissoseamphibolitesin the

Tyristranddistrictcontaindiopside-epidote,epidote-garnetlensesand

lensoidstructuresthatcouldwellbe relictpillowstructure.Also

structuresresemblingstretchedvolcanicbombs- unlikethemoreusual

agmatiticamphibolitestructures- can be seenalongthe Tyrifjordcoast

southof TyristrandbetweenHagabruand Skarvhelltangen.Thisgroup

of basicrocksmustbe a formervolcanicseriesof tuffs,lavas,ashes,

agglomeratesetc. Occasionallythegroupcontainsrustyrockswith

minorsulphides- pyrrhotite,pyriteand chalcopyritemay OCCUT in amphibolite

andassociatedbiotitegneiss. An elonatemassiveam hibolitela er,

sometimeswitha massive,unfoliatedgarnetiferouscore,concordantwiththe

regionalfoliation/lithologicallayeringoccursin thewesternpartof

thearea. Thisrockis transitionalbetweenschistoseamphiboliteandthe

Elongatemetagabbrobodiesthatoccurin theVaeleren-Soknadalenbelt.

The HeiernComplextype- gabbrowithpurplishcloudedfeldsparsand

greenishferromagnesianmineralsand associatedultramaficlayer-



resemblessome of the bodies in Bamble (e,g.the complexeast of Hullyntn)

and must he distinguishedfrom The Ertlia type - a discordant,fresh

(? unmetamorphosed)norite.

„

WesternArea


This region is made up mainly of handed amphibolitesand gneisses

with the elongatemassive amphibolite(? Sill)mentionedearlier. A major

fold closure is postulatedfor the Sjumyraarea in the southwest. Here

homogeneous,stronglylineatedbiotite-hornblende-garnetgneiss occupies

the thickenedhinge zone with verticalor west-dippinglayeringto the oftst,ctrwkverBeid ern5b-dnpr",ireller‘,LIep eke t„vete.
Pros ect nr 14 is an old Sphalerite'mine'where a quartz-greenishgrey

colouredsphalcrite- minor galena and pyrite - ? sideritevein, trending

approx.040, cuts amphibolite/garnet.amphibolite/streakyamphiboliticgneiss.

A cut max. 21 m. deep, 2 m. wide and 15-20m. long was made.

Prospectnr. 16 is a small 3 m. squarepit in rusty, pyrrhotite-impregnated

biotitegneiss.

BAMBLE


Intro ction

The asicintrusioneastof Hullvatn(hereafterreferredto as

IntrusionH) ånd the one northeastof Grummestavvatnet (IntrusionG);!
lyingnorthof theheadof Fossingfjord westernBamble,wereinvestigated
in somedetailand mappe rom 1: ,000 scale aerialphotographs.

It was alreadyknown om eerliermapping by Ryan and Batey (research

studentmap-areas) t IntrusionG lay,ina positivemagneticanomalybelt
whoserocksc sistedof graniticgneisseswithamphibolitesandotherbasic
igneou odies. Furthernortheastin thatbelt,alongtheregionalstrike,
Nickeldepositsoccurat MeikjaerandNystein.Witha veryhighpositive
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GeophysicalAnomaliesin Ringerike

Fig.1-showsthelocationof the 'EM'and 'MAG'anomalyareasin

theVaeleren-Heieren-Tyristrand-Grefsruddistlict.

AnomalyA: trendsparallelwith,but is displacedeastof the elongate

metagabbrobodyto thewestof Vaeleren.The areaconsistsof mixed

amphibolitesandmassivehomogeneouspinkbiotitegneiss. Arnylonitezone

runningparallelwiththewesternshoreof Vaelerenseparatesthe

migmatiticamphibolites,"metadolerite/gabbro"? pyroxenegranulites

(massive,non-foliatedrocks,veinedwithgarnetiferouspegmatiteswhich

maybe foliated)and gneisseswithdiscordantamphiboliteof the S.E.Vaeleren

peninsulafromthebanded,amphiboliticgneissesof the"mainland".Prospect

13wasnotlocated.

AnomalyB: Southof Asterudtjernconsistsof mixedamphibolites

andgarnetiferousgneisses- partof thebandedamphiboliticgneissgroup.

AnomalyC: containsrelativelylittlebasicrock- theareais composed

mainlyof homogeneousbiotitegneisswithoccasionalmagnetite-bearing

pegmatitelenses,hornblende-biotite± garnetgneissand thinagmatitic

amphibolites.

AnomaliesD: lie in theverypoorlyexposedareawestof Tyristrand.

As faras onecan seefromthesmall,scatteredexposurestheareais again

madeup of typicalbanded,gneissicamphibolite,withveryMinorpyrite

andoccasionalchalcopyrite. ø

AnomalyE: is oneof verypoorexposurealso. 40 m. to theeastof

Solbergtjernandagainapproximately180m. northof thelake,coarse-grained,

massivegarnetiferousmetagabbrooutcrops.Elsewherein theareatherocks

are biotitegneisses.

•
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Conclusions

Ringcrike


The map area can be,dividedinto threebroad, roughly ttenaing .

divisions.Minor sulphideoccurrencesand rust zopes are scatteredthroughout

thewhole area but the centralVaeleren-Soknadalenbelt containsthe most

importantdepositsand the majorityof the basic igneousrocks occur here.

A broadrust zone containingthin gabbro 'dykes'and sulphidesoccurs at

Sandakerand the sulphidesaroundAsk may be the southerncontinuationof

thispoorlyexposedzone. No areas of real economicimportancehave emerged

but northwardextensionsof the Vaeleren-Soknadalenbelt and Ask-Sandaker

zonemay exist. Reconnaissancegeologicalmappingnorth of the Sokna river

is recommendedas the first stage in any future operations.

—4
Bamble


The Hullvetn-Grummestavdvatnarea appearsunlikelyto containeconomic

•
concentrationsof sutpbidesat or near the surface. The largeHullvatn

intrusioncontainsseveral nerationsof sulphides- as blebs scattered

throughoutthe rock or concentrat in the pore-spacematerialor associated


with late stage scapolite-sulphidemineralisation.

,

Tvedestrand-Laet District

The most • terestingarea in this d' trictwould appear to be the

I Østeravatnet-Royvat kuggevikar22-whe theremay exist a structural

control/gabbrointrusionr tonship. The probabilityof findingeconomic

concentrationsof sulpJitesat or r the surfaceappears low, but the area


ought to be cons,ideredfor detailedgeolog 1 mapping and geophysical

investigationas it could providea useful case tistory.


