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INTRODUCTION

A regionalstream sedimentsurvey carriedout in 1972 revealedthe

presenceof severalareas anomalousin Cu, Pb and Zn values in the extreme

north of the area surveyednear the border of the Pre-Cambrianwith

overlyingCaledonianrocks. Some of the streamsedimentshad high Pb

values and it was thoughtthat the possibilityof Pb depositssimilarto

those furthereast alongthe same contactzone (see reportNo. 263/73/6)might

exist. This report describesthe work carriedout at one such anomalous

area - the Haukeli area.

LOCATION

The area in questionis located at a high altitudeat the horth of the

Setesdalmountainrange. The area is just southof the all weatherroad

highwayE 76. Altitudesrange from 900 - 1500 m above sea level - the

entire area beingabove tree level. Haukeliis locatedapprox.200 km N

of Kristiansand,200 km west of Oslo and 120 km SE of Bergen.

ORIGINALSTREAM SEDIMENTSURVEY

In the originalstream sedimentsurvey anomalousclasseswere definedas

follows:




ppm range




r--
1:1ass Significance

Cu 17 - 27




1 Pb 35 - 46 high background




Zn 54 - 100




Cu 27 - 44




2 Pb 46 - 76 siginificant




Zn 100 - 180




Cu over 44




3 Pb " 76 highly significant




Zn " 180




jg--- The originalresults form the area are shown on map No. ci,7-yAz .



2.

WORK CARRIEDOUT

The prioritiesof the followup work were:

Determinethe geologyof the area.

Prospectfor sulphides.

Try to isolate individualanomalies.

GEOLOGY

The resultsof the geologicalinvestigationsare shown on map No. 9.74 A2.

The Pre-Cambrianbasementconsistsdominantlyof graniticrocks. In the

western part of the area we have a gneissicgranite which consistsof

a coarse grainedin part well foliatedgraniticrock. In the east

of the area the Pre-Cambrianbasementin comnosedof a coarslyfoliated

graniticto granodioriticgneiss.

Also present are limitedoutcropsof acid volcanicrocksthat probably

belong tolhe supracrustalsof the Telemarksuite. TheSe rockswere

mostly porphyriticin nature.

• Overlyingthe Pre-Cambrianrocks are a group of phyllites,mica schists

and some black shales. It was difficultto assertainin the fieldwhether

these rocks were allochthonousor autochthonous. In all probability

they are allochthonousunits and correspondto the so called Holmasjø

formationdescribedin a recentpaper from the area to the north of the

area describedhere. Some of the black shalesmay well representsmall

remnentsof autochthonousrocks of Cambro-Ordovicianage.

At two places outcropsof banded quartzitehave been found“n both places

showingmultipleminor folding. It is thoughtthat these quartzites

might belong to a later nappe.

In the extremewest of the map unit is a definatethrustunit with a

stronglytectonizedcontact,with myloniticrocks in the base. The

dominantrock types in this tectonicunit are quartzo-feldspathicuteisses.

MINERALIZATION

Pyrite was the only sulphidenaneral found in any sagnificantamounts.

\,:,"This being dominantlyin the phyllite,mica schist unit. One spech

of galenawas found in a small quartz vein in the acid volcanicsequence.

Flouritewas also found in severalplaces on joint surfacesin the

Pre-Cambriangraniticrocks.



Severalrusty zoneswere found and examinedbut these very rarely

containedsulphides,therust being due to the releaseof iron from
silicateminerals.

Several rock sampleswere assayed- the locationand assay resultsare

shown on map No. 9.74 A2. As can be seen the resultsare extremelylow.

GEOCHEMICALWORK

Supplementarystream sedimentsampleswere taken in streamsin the area

and bank soil sampleswere collectedalong certain streamswith samples
being taken on each bank It was hoped that this would help to isolate

and define geochemicallyanomalousareas. The stream sedimentswere

assayed for Cu, Pb, Zn, Mn and the soild for Cu, Pb, Zn. The results
are presentedon map No. 9.74.A2.

3.

Unfortunatelyno


y no difinateanom


results for each

clearpattern emerged,certainareas have high values but

alouszones occur. The followingtable shows the soil

of the 3 major rock groupswhich were sampled:

Granite-/Gneiss


Cu Pb Zn

	

1 32 41

	

7 61 66

	

4 68 51

	

15 16 31

	

10 28 34

	

6 30 19

	

6 94 176

	

1 13 28

	

16 96 96

	

2 24 62

	

5 28 44

	

4 38 88

	

4 21 26

	

19 77 87

	

15 51 loo

	

3 22 72

	

4 20 35

	

10 30 4o

Phyllite- mica schists


Cu Pb Zn

	

30 54 47

	

15 12 23

	

6 32 36

	

4 114 175

	

1 12 25

	

7 81 27

	

19 34 11

	

2 8 39

	

5 9 103

	

3 26 35

	

1 22 23

	

2 14 45

	

1 7 39

	

21 19 30

	

8 24 17

	

4 20 43

Acid volcanic


Cu Pb Zn

	

1 25 34

	

17 34 44

	

14 61 27

	

11 44 19

	

15 38 32

	

23 52 39

	

13 42 41

	

13 30 66

	

6 50 160

	

10 49 90

	

86 290 393

	

8 64 81

	

18 55 43

	

13 59 40



4.

Themeanvaluesforthesegroupsareas follows:

Acidvolcanic Cu = 17

Pb = 63


Zn = 79

Granite/Gneiss Cu = 11

Pb = 41


Zn = 60

Blackschists Cu = 8

Pb = 30


Zn = 44

As canbe seenthe acidvolcanichas the•highestmean valueforallmetals-
•

nextfollowsthe granite/gneissgroupandthentheblackschistgroup.

The twomost anomalousareasthatpresentthemselvesis an areain acid

volcanicsat the northWest of Kjelevatnand a smallareato the southwest

of Kjelevatnin granite.

Mbstof the new streamsedimentscollectadare in the anomalousclasses

as definedby the regionalsurvey.

A shortsoilgridwasput in, in orderto checkout a partof the contact

zone,wherewe had in prospectingfoundmuchfloursoaralongjoints

and the odd speckof galenain quartzveinsin the acidvolcanic.The location

is shownon map 9.74.A2.Havingno fixedfindto workon thissmallgridwas

intentedto givean ideaof the orderof ppm valueshere. No reallyhigh

valueswereobtained.It is interestingto note,however,thatthe

highestPb valueslie ajacenttothe soilanomalylocateddownslopenear

the stream. The resultsof thissoilgridare shownon maps9.74.C4,05 and

c6.

DISCUSSION

Withthe discoveryof thisgeochemicallyanomalousareaduringthe regional

streamsedimentinvestigationsin 1972it was thoughtthatwe mighthave

a possibilityof leadmineralizationsimilarto thatfoundat variousplaces

alongthe Easternborderof the Caledonidesin Scandinavia.A review

of thesedepositswas givenby the writerin report263/73/6.
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Our subsequentgeologicalinvestigationstend to disprovethis possibility.

We have no evidencein our area of authchthonoussedimentssuch as

sandstonesand arkosesto which the most known large lead depositsare

associated. In the allochthonousrocks quartzitesare presentbut

these proved to be barren and were also metamorphosedand highly folded.

Thus from a geologicalpoint of view it would seem that we do not have the

conditionsfor a large lead denosit. The sedimentsoverlying the ,


Pre-Cambrianare mostly shaly schistsand phylliticrockswith pyrite

being the only mineralizationnoted.

Specks of galenawere noted in quartz veins in the Pre-Cambrianand a

certainamount of fluorsparalong joint surfaceswere also observed,but
c Dser.Led,

Kthis was the only mineralizationof note oberserved. Representativerock

samplesof the variousrock units were assayedwith very low results

(seemap 9.74.A2).

The prospectingand geologicalwork has not then been able to determinethe

sourceof the geochemicalanomalies. To explainthe geochemicalanomalies

the followingexplanationsare forwarded:

Anomaliesderived artl from stron iron-mananese recinitation

It was noted that in severalplaces heavy iron-manganeseprecinitationwas

evidentin some streamsand the subsequentstreamsedimentswere assayed

for Mh with values ranging from 200 to over 2000 ppm. However,very few of

the streamsoriginatein bogs.

Frost action

Most of the area is at a high altitue (over1000 m) and the area has a

fairlythin overburdencover. It is believedthat with a thin moraine

cover and mean temperatureclose to zero innumerablejoints are formed

in the bedrock. Becauseof the larger surfaceexposedto weatheringany metals

presentmay be more easilyleached out from the bedrock than is normal.

Norwegianinvestigationsfor examplehave shownthat lead is stronglybound by

humu:s.Under conditionsin which frost actionis strong,humus production

is low and, consequently,there might be only small amountsof humus

present to tie up the lead. The lead will thus accumulatein the stream

sedimenteven though the actual lead contentin the bedrock is relativelylow.



6.

Partial derivationof lead from ranites

It is felt that some of the lead may be derivedfrom the weatheringof

the granitepresent in the area.

Blind mineralization

This explanutionis of course a strongpossibilitybut it is felt that if

any blind mineralizationis present it is of uneconomicinterest,as the

major criteriafor at least a major Pb, Zn depositare missing.It is of

interestto note that a small Pb, Zn, Cp occurrenceis known to occur in

a similargeologicalenvironmentsome 100 kmto the north eas.t.Here

galena, zincblendewith minor chalcopyriteand pyrrhotiteoccur as very

irregularand economicallyinsignificantcoarse graineddisseminationsin
n

X this quartz/Calcitelenses. These lenses have been emplacedbetween

the almost flat-lyingbedding planes of the Cambrianphylliteswhich overlie

steeplydippingPre-Cambriangneisses. Geologicaland lead-isotopeevidence

give a Permian age for the deposit.

It is thoughtthat one or a combinationof these causesare the

probable sourcesof the anomalies.

EONCLUSIONS

No furtherwork is recommendedon this property.

March 12, 1974

FN/hm
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9.74.A2 GeologyandGeochemistry
Haukeli,1:12'500.

9.74.A2.1 AnomalousGeochemicalValues
Eaukeli,1:12'500

9.74.C4 SoilGridCu, Haukeli,1:2'500

9.74.C5 SoilGridZn, Haukeli,1:21500

9.74.C6 SoilGridPb, Haukeli,1:2'500



A/S SULFIDMALM

INTER-OFFICE MEMORANDUM

Date: 25. March 1974

t/v
To : FalconbridgeNikkelverkA/S

cc: A.M. Clarke,H.T. Berry,
F. Nixon,R.B. Band

from: J.B. Gammon

Subject:

0 - . Haukeli Setesdal. Re ort Nr. 290

Please find attachedNixon's accountof followup work in
the Haukelistreamsedimentanomalousarea of Setesdal. The
geologicalwork, prospectingand additionalgeochemical
samplingof soil and streamsedimentsdid not lead to any
attractivetargets.

No furtherwork is recommended.



.1302

LEGEND

, AUTOCHTHONOUS ALLOCHTHONOUS POST
PRE CAMBRIAN

Quartz -feldspar gneisses
gis*

Quartzite

Phyllite, mica schist and black shale

PRE CAMBRIAN

Acid volcanic

granite

-1 Granitic gneiss

bb

KJELEVATN

9 44

stream sediment results

.1510
s-^ Pss soil results

 

13
thrust

å

1371 spot height





assayresults

CuPbZn Fe S




a 0 09 0.08 <0.1 2.7 0.4




0c)







b




< 0.02 < 0.1




0.12




C




< 0.02 <0.1




0.11




d




0.03 < 0.1 2.4 0.74




e 0.08 0.02 < 0,1 3.9 1.0




_f




0.02 < 0.1 4.6 0.24




g 0.06 <0.02 < 0.1 5.8 1.2




h 0.09 < 0.02 < 03 5.8 3,8

1114







2Q,

.1428

c5-

11359

9.93

zs
741

1.5 J3:'?:,;43;

soil grid base line

.1327

1371

1476

GEOLOGY AND GEOCHEMISTRY

HAUKELI NORWAY

OBS. ;8 73

DRAW. 2 71

TRAC. 2 74

CHK.




SCALE

1 12500

MAP NO.

9 , 7 , .
N SULFIDMALM

MAP SF1EET 1414 1V
A s Torrkop, 3. A 1. E 9 gl. 10-71. Sentrum Trykk.r..



.1302

LEGEND

, AUTOCHTHONOUS ALLOCHTHONOUS POS-T
PRE CAMBRIAN

Quartz -feldspar gneisses

Quartzite

x3

Phyllite, mica schist and black shale

PRE CAMBRIAN

Acid volcanic
L _

••••
•• 

....
.....••••

....••• 
......•,...

••• ......
...........

......
..... •••.,

r 1 Gneissic granite


-1 Granitic gneiss
J

22 51

35
• •13Y,

KJELEVATN

944

stream sediment results
Zn

.1510 soil results

13 X.< thrust

59

,1•53

.1371 spot height

assay results




Cu Pb Zn Fe S




a 0 09 0.08 <0.1 2.7 0.4




b




< 0.02 < 0.1




0.12




c




< 0.02 <0.1




0.11




d




0,03 < 0.1 2.4 0.74




e 0.08 0.02 < 0.1 3.9 1.0




_f




<0.02 < 0.1 4.6 0.24

‘J".
g 0.06 <0.02 < 0.1 5.8 1.2




h 0.09 <0.02 < 01 5.8 3.8-

s

3*1.

.142 8 1114

soil grid base line

.1327

•1371

1476 2,3 55.

7,
7

OBS.




8 73

DRAW.




2 74

TRAC.




2 74

CHK.





9 , 7 17‘ 1.9 . I

SCALE

GEOLOGY AND GEOCHEMISTRY

1 12500
HAUKELI NORWAY

MAP NO.

SU LFFDMALM

MAP SHEET 1414 IV
  •

s iC() A E J gi 10.71 Sencrurn Trykker,



VI-
-

\\

\o

1.

41%

\0

'b

WP

'%
\\

cseb

SolL GRID

HAUKELI SETESDAL

CU

SCALE as- DE8 -73
DRAW. LN 2 -741:25oo
TRAC LN
CHIL

MAP NO.

SULFIDMALM 9-74-04
MAP SHEET1.1 I I

A 2. I gl. 1071. feens  Tryklueri.



 .‘

5

\o

\ a
19°

\
VP

vtoet

t.\9 0

\00

HAUKELI SETESDAL.

SOIL GRID

Zn

SCALEOBS. DE
DRAW. LN

1:25oo TRAC. LN
CHK.

MAP NO.

8-
2 74

SULFIDMALM

MAP SMEET HPURELISFETER 14WW
• . • • • ,M1 • F 9 el. 10.71. Sentrum Trykkari.



is

W3°

\
ebos

\So

"L» so°

\
tko°

1:25oo TRAC L
CHL

	

SCALE OBS. DE 8-7

	

DRAIN. LN 2 - 74
HAUKELI SETESDAL

SOIL GRID

Pb
MM 140.

ishSULFIDIMALM 9-74-c6

tiAP SHEr NAUSELIVETER tv
A.,T•rrImpL XBO.A 2. I t 81.RHY. Swenra Trykkeri.



55S

As ay 5

°/oNi Cu
os')

o F-3r-t Ar

0

Q07 < 0,05 2,2

0,14 Q09 1,6

Q05 <OP5 0,52

Q07 405 C124
<0,05 <Q05 12

QP`c.

e.9)
dfc'

0Q1D

•>.) ' z.d ‘)

o°

39
=10

IN•

M AIC CAJT-fi 1:# A.,Ct:

Wt4 r

/
Wit  

is

KEY

P1 AReLE

	

MASZCSLPr#s eggiic• scHfsi Pgi 18 OL

MICA4 sT

MPHIt3OEITE

A./ giA R.13 L Ar le,g)

MI^Iott SULPWI ES

~ffimi. SU i_P 1-11D E tilA)ERAL I E P11-io

LoOT coRE<005 <0,05 0,10




15

<0,05 <Q05 <Q05




16

<Op5 <0,05 <0,05 ] 17

0,06 005 005




I S

Drill holesWH I and WH 11

MÅLØY. NORDLAND

fth SULFIDMALM

SCALEOBS. J B
DRAW.HoR

1100TRAC. MJ
CHK. H

MAP NO.

1-291-73-18

WHIL
MAP SHEET

A.s Tørtkopi. XCO. A 1. E 9 gl. 1071. Senvum Trykkeri.


