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Sammendrag

Rapporten inneholder Ryans geologiske rapport samt endel kart fra geofysiske målinger utført i
Høgåsen-feltet. Ryan gir i sin rapport følgende konklusjon:

The most interesting area in this district would appear to be the Østeravatnet - Royvatn - Skuggevik area
where there may exist a structural control / gabbro intrusion relationship.
The probability of finding economic concentrations of sulphides at or near the surface appears low, but the
area ought to be considered for detailed geological mapping and geophysical investigations as it would
provide a useful case history.
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Ber mesteren i stl. bergdistrikt Oslo —2—

tfl r±ndrt dybde enn instrumentet/utstyretscm GY br,:kte.

Sommeren 1970 har Dr. M. J. Ryan kartlagt for Hydros regning

områdetTvedestrand- Laget. Vedlagt følgerhans rapport

"Preliminaryreport on field-workin Tvedestrand Laget


distrikt".

Hydro komplettertesine geofysiskemålinger fra 1969 med

nve elektromagnetiske og magpetiskemålingersyd, sydvest

og sydøst for Høgåsen gruben i 1970/71.

/.	 Vedlagt følgerkart 5F 66842 c og 5F 66843 c, hvor også


elektromagnetiskemålingerutført på isen over østeråvatnet

/.

er inntegnet.

På kartet 5F 70490 er tegnet magnetiskemålinger (målt ned

GM magnetometertype 59 A) over samme området.

/. Elektromagnetiskeog magnetiskemålingermålt sydøst for


østeråvatnetog nord for Røyvatner tegnet på kart 5F 69819,
5? 69820 og 5F 69821. Samtlig.,ekart følger vedlagt.

Etter avtale med Industridepartementetskulle Hydro etter

avtalensutløp sende til bergmesterenrapportom de under-

sdkelsersom ble foretatti forbindelsemed denne kontrakt

og de resultaterden har gitt, med kart over det nmråde som

er undersøkt. På kartet skulle røskinger,diamantborhull,

åpningsdriftero.l. være tegnet inn.

Vi vil opplyse at Hydro ikke har utfdrtnoen form for

undersøkelsesboringog heller ikke noen røskingsarbeider

på Høgåsen-feltet.

Skulle Inoustridepartementettrenge flere opplysninger

forbindelsemed leieavtalen,ber vi Dem vennligstkontakte

overing.Jan Hejna,Norsk Hydro, Porsgrunn.

Vi vil benytte anledningentil å takke Industridepartementet

for avtalen.

Med hilsen

Bilag.
Norsk Hydro a.s

14/11.. 



572'YA cRe

PEE1,11.111111,11V0 €11: 31;

and

TW,D11.111'111.1)-1,A(.,11T1) , . 1.cr

Order /10 T.65071.1/fl1C


Sumer of 3970

Projeet, An/68. Aceount 210 .

11.J. ilyn n ,



TVEDESTRAND- LAGETDISTRI.CT

Introduction

For the prospectingin thissouthernregionit was intendedthatgeo-

logicalmaps coveringInteresseomrader1 and 3 wouldbe available.The

1:15,000geoldgicalmap of thecountryaroundTvedestrandobtainedfrom

Dr. Fieldcoveredanomalies3699,2774andpartof 2810in Interesscomrade

1 and copiesof 1:15,000field-slipsof thebasicigneouscomplexnorth

of Laget (partof nnomali3349)were'providedby Dr. Starmer(seeNap III).

For theotherareas,the1:100,000.geologicalmap by Touret(1967)was the

. onlycoverage.Thismeantthatin Interesscomrade3 and in the anomalies

of Interesseomrade1 not Mentionedabove,soMetimewas spenttryingto

adddetailto theTouretmap.

The generalgeologyof thisareaappearsto be verysimilarto thatof

Bamble. A deeperlevelof theMetamorphicbelt is probablyrepresented,

withcharnockiticrocks(Arendalites)outcroppingalongthe coast.

Interesseomrade 3

Touret'smap showsthisareato lucomposedof NE/NNE-striking

undifferentiatedEamblemigmatites,graphitcparagneiss,quartzites more


orlessfeldspathic,Bamblegranitoids,amphiboliteandorthonmphibolite

(traccsofcphitictextureunderthemicroscope)".Beeson(personal

coznunication)reportedthattheareawas madeup dominantlyof granitic

gneissand amphibolite.



The pt out teik cccfill 1 thrt titialti (i:i.L ef

graniticgneiss- ocensienallyL'ith nn1 tiferoos

amphihelite- oconsionnllyçflt1in inte in ive nrphiholite/mcIngnbbru,

Thin, rostyhiolite (i graph)t(i,pyrite) sc;histsoccur in the gneisses.

1- 2 m. doleritedykes trend 160-1800and contninp:yrite.

Basic igneousrocks,which might nceettutfor the bigh Ni, Co, Co

anomaliesin the aren, were not seen. Chalcopyriteoccurs ns a very minor

accessoryminern1 in a pegmntitein nmphiboliteaboot 1 km. NI1of 5stebd;

pegnatitesin graniticgneiss occasionallycentninpyrite. The mnrked

valley fenturenhoot 1.2 km. NE of Sandvatn (nerialpholographC13, 9.65)

showsmyleniticgneisseswith sillimanitennd graphiteand minor chalcopyrite,

pYrite and ntsenopyrite(ortherhebic crystn]s). Rusty nmphiholitesmay

centaindisseminntedpyrrhotiteand pyrite - hot these are few and foru

only thin 2 - 3 N. wide rost zenes.

Homus anomnly 3716 is, accordingto Touret'smap, from tbe NE end

of a zone of orthonmphibelitewithin amphiholite. The presentwork showed

the nrea to consistof flixedmigmatiticgneiss nnd amphibolite- the only

ohvioussolphide-benringrock being a 160°-tronddoleritedyke.

Interesseccrn 1

The geoehetdcn1ano=ly arens of the soothwesternpart Interessouninde1

do not appenr to correlalewith nny known bssic igneousrocks. Remarknbly,

the (,:isteravan-ReyvneJn-Skevik (westof Tvedestrandfjcr:,)regiou,which


containssulphidehenring gnhbroicrocks rindthe Hdgnsen Ni-Cu deposits,

does not font an nnci 1 aren. SinceField's 1:15,000mep has been draun up

from rond, ce.)stnnd ininnh trnvcrsinb,photnlretntivn and the

incorporntionef undergrndunteunou3ng projents (i.e, detnil.edrecounaiscince

typemnpping) tberetv he mcre of sionific,,necto ndd to dlat is nirendy



•

reIntienshiccnn be ciiflblirhedfor the aren , suuth t nnd southof
Tvedestrand. Lnrge ;;;d-SULre.').(1du -; senfolg:alfoldn ocenj roun1 co tersvntn-
HoyvnInnnd to the east of Sn sund.11. is prob-nlethnt the compleitnry

antiform(assumingthe synformsarr of the s(mo rge) is shvared out hy th n
P)'pvnag-Sagesundfnult aud i second fault on the wrstern sHe of

Tvedestraudfjord.With the old Ni-Cu wine nt iFng nen, knoyn sulphide-bearing
basic igneeusrocks elsewhereand kuewn large structures,sema timme
wns spent c>maminingthe coutnelsete, of basic hodies at F.Ignsen,Foyvntn
and Skuggevikeven though the aren was outside the specificgeochemical
anwaly areas of Interesseornrade1. A considerationought to be given to
furtherdetailedgeologien1and geophysicalwork.

tlisteravntuct-Roventr-Eknev;k Ara:_

Fig,2- is n sketch of the Çsterorvanet-Yyvatn aren showing the
locationof the two sulphide-bearinggabbros. The contnetsof both bodies
were tracedand they turn out to be positionedslightlydiffereutlyto those
shoynon Field'snip. At Wigasen thn surround.o,grnniticgneissesdip sleeply
southaud at the northensterntrirginof the gnhbro strikemore or less at
right angleo to timecontnet. To the soulhwest, fte naLbrobecernesa thin,
streaked,'pinchand swel1' type Inyer, There is littleor no sulphide
(exceptalong the rentralpart of the soulLea  le):nside where it has beeu
niued). ConInct rocks vary frem biotile-richglbbro to conrse grnired dark
treingnhbroand biotite rdid iholite.

The holy btucen tho two lnkes shovs diffet tint2.en.Ccarse,
dark grreu peridotitenui sulphidesoorur along thn wostern ldkeside

(seehield's rnp).At the mier .; ;.:   - r-cIt  r ctth:-  lorLem

freie-•;
 ;' g lite -utiou

L:; - :*



Kl

---Y
..--- sa'

..--'

	

...."
.r.-.... ...-

•

......*

	

C.-S ....e. C> \

	

....»...
ICr

-~

ve ...."5. te. \
,- ...... ...--

--2- , I li IS /I
%

.....* , - -

	

..., - 1 P t
, ,fr .

	

. / , 7
,,-- .

,,
/

v

	

, ,,,, / /1, „, i
/ , v ,,

, v / '
. , , , ,

/ / /1

	

y t , , ,, / i
, , / Å,

	

, „ P,

	

, A

	

,
/

/, / 	 g
øSE:gragnI•nct: /

/
,

- -"--T.:' (2,t)jvc‘.1,:n. g

For seofog3 -Htt arCck..5“,nin(LIC,49

tht ficSbros, See nt,92.

F 2 .



17.

"dolerite"- coarse grained,dark coloured gabbrowith blebs of pyrshotite,

chalcopyriteand ?graphite. The nphibolitisednargin nAy be very thin

Or absent; the countryrocks, consistingof biotite schistand gneiss

(sonetirsesrusty and with grnphite)And biotite-gnrnetgneiss dip beneath

the gabbro. Near the northerncoatact a snall trial 'scherp'shovs

disseninatedpyrrhotite-chalcopyrite.

Both the igneeusbodies nentioned above appenr to be within the

northwesternlinb of the synformwhich, fron Field'smnp, has an nxial plane

trace running throughRkvatn, nore or less parallelwith the northvestern

shore. The intrusionsscem to be younger thnn the fold. The positionof

the gabbrosnorth and east of Sngesund (reportedto bc lncking sulphides)

would nppear to lend weight to the idea of strteturalcontrolover

gabbroemplacement.

Fig. is a sketch of the Skuggevikarea showing the positionof the

two gabbtomasses. The small southernmnss containspyrrhetiteand water

fron a ucll on the southernmargin sr•ellsof II2S. The largerbody is

complexand the relationshipwith the two "legs" of mignatiscdnetneabbro

that outcropAl the sen coast is obscuredby the dense forestbetween

thereand highway 410. West of the road Field shows three separatemnsscs,

two of then containingpyrovenite. Recent nnppiug by an undergrnduatefron

Rottinghnnsuggeststhat the threeMasses arc one, split by a mylenitic,

gneissifiedrone. This northerngnbbro appnrentlyconlainspntches vith

ninor sulphideswithin it but nonn were secn during the presentwork uhich

concentrntednaiuly on the margins.

I Anowaly3652

This nrea is nade up of ncphibolitonad h-atasedinents- gunrtz -

sillinnaite• blogopiteschists nnd quArtz-cosdieritmrneins (sceField's
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mnp). PossiblythehighNi and Cu valuesare associatedwiththe

amphibolites.

Anomalies2774and92 .

Thesetwoanomalyareasare developedon migmatiticgraniticgneiss

andquartz-sillimanite-phlegopiteschist. Thereareno prominentbasic

igneousor metamorphicrocks- theproblemof theveryhighCu valueremains

unsolved.

1Anomaly2810


1
Amphibolite,quartzite,graniticgneissand quartz-sillimanite-phlogopite!

schistmakeup thearea. The humusNi andCu anomaliesare froma gneissic

area,apparentfywithoutthickamphibolites;the streamsedimentNi anomaly

couldbe dne to theproximityof amphibolite.

Anomaly2783


Thisareaconsistsmainlyof metasedimentaryrocks,someof which

containninorpyriteand chalcopyrite.The roadadjacentto liofsdalsvatnet

showsrustybiotite-graphite-garnetschistand gneisswithoccasional

chalcopyrite.350m. NNW of Riinningento theeastof theroad (ona lake

notmarkedon the1:50,000map)a 5-8m. widerustzoneoccursin mixed

biotitegneissand schistwithquartz-cordierite-sillimanitelenses. The

whale-backfeaturewest'ofMyra is formedof massivegarnet-hornblende

gneissandhornblendegranitestrikesNE alongthe sonthernpartof the

area. ThehighhumusCu anomalymay be associatedwithn rustzonesimilar

tothosementionedabove.



Anomalies and 189.....

Theareanorthwestof Lundevatnetand Songevatnet,judgingfrom

theexcellentexposuresin theE 18 cuttingsandreportsfromStarmer,

consistschieflyof migmatiticgneissesand amphibolite.Southeastof

I Lundevatnet,116gfjell(lookinglikea typicalgabbrohillof the


Risk-Sondeleddistrict)consistsof mixedbiotitegneiss,biotite-graphite

schist(?rustydue to weatheredsulphides)and garnetiferousamphibolite

whichmay containrusty,cross-cuttingveinietswithminorpyrrhotite,

Anomaly3349


Twodayswere spenton thelargebasicmassnorthof Lngettraversing

theoutercontactand innerjunctionagainstmetasedimentsusingfield-

slipsfromDr. Starmer.Virtuallythewholecomplexhas lesssulphidethan

- thenormalfoliated,bandedctc.amphibolitesof theregion. Onlya very


coarse-grained,hornblende-richfaciesshowsconspicuoussulphide(and

apatite)and eventhentheamountof sulphideis no more thanthatof a

minoraccessorymineral.

•
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