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THE KLEPPTJERNAREA (F.N.)

The Klepptjernarea to the NE of the M011andmassif is shown on the
geologicalmap of the M011andarea 1:5'000. E.M. work has been carried
out here both on land in summer,and over the frozenlake in winter.

The most strikingfeatureof the area is a zone of ultrabasicrocks
that runs in a NW/SE directionfrom the shoresof Klepptjernfor
a distanceof about 600 m north-westwards.The width of the zone is
difficultto establishbut from its widest point of about 150 m
just north of Klepptjernit narrowsrapidlynortwards.

At the north-westend of Klepptjerna trench approx.15 m x 12 m has
been worked in the ultrabasic. Diamonddrillinghas also been
carriedout and 3 holes can be seen (seeE.M. map of Klepptjern). The
outcropsin this trenchedarea are so overgrownthat it cannotbe said
with certaintyif they are outcropsor not; moreover,therock is
so weatheredthat fresh samplesare difficultto obtain. Where sulphides
are visible,they seem to be irregularlydistributedin the rock as
an impregnation.

A fairlyfresh samplefrom this trenchwas examinedby Buchan
(Min.SectionReportNo. 564)who reportedthe followingminerals.

Mineral Est. % by vol.

Olivine 20
Orthopyroxene 18
Amphibole 22
Serpentine 22
Chlorite 3
Biotite Tr.
Carbonate Tr.
Spinel Z.1
Pyrrhotite 3
Violarite-Pentlandite 1
Pyrite-Marcasite 1
Magnetite 9

"In thin section,this sampleexhibitstexturesthat are typicalof
an alteredperidotite. Olivinegrains are partly pseudomorphedby
serpentine. Orthopyroxeneand colourlessamphibole(afterclinopyroxene)
occur in coarseintergranularplates,and secondarymagnetiteoccurs
with serpentinein streakydevelopment. Tracesof chlorite,bleached
biotite,carbonateand deep green spinel (prob.chromiferous)complete
the translucentassemblage. Scatteredirregularpatchesof sulphides
consistmainly of pyrrhotiteenclosingareasof heavilyviolaritized
pentlanditeand partly digestedpyrite. Other areas of iron sulphides
consistof secondarymarcasiteprobablyformedunder supergeneconditions
from pyrrhotite."

Two analysesof the Klepp ultrabasicscarriedout in Kristiansandgave
the followingresults.



S-SCu Ni NiNi Co Cu Fe %Pn %Cu %PoNi Cu Co

0.18 0.01 0.06 11.0 0.69 3.45 0.5 0.17 0.71 3 18

0.15 0.02 0.03 10.3 0.30 1.8 0.4 0.08 0.2 5 7.5

Analysesalso showedthat the ultrabasicsin this area are richerin
Mg than any so far investigatedin the Iveland-EvjeRegion.

The NW/SE alignmentof this ultrabasiczonemay well reflectsome tectonic
feature- this NW/SE directionfalls into the regionalpatterndevelopedover
the entireregion.

Generallyspeakingthere is an irregulardistributionof sulphides
throughoutthe ultrabasics.

Small outcropsof meta-ultrabasicrocks are also foundnear the south-west
shore of Klepptjernand possiblythey are part of the same zone. If $o this
would increasethe zone to a lengthof ca. 900 m. The ultrabasicshere are
medium-to fine-grained,grey-greenin colourand rich in anthophylliteand
chlorite. Small amountsof pyrite are present,these being mainly connectedto
jointsand cracks. Other smalloutcropsof ultrabasicrocksoccur,the
most importantbeing situated600 m due east of Klepptjern. Here, completely
surroundedby a banded dioriticgneiss is a small (300m2) occurrencewhich
in hand specimenis a grey-greenanthophyllite-richtype. It is quite coarse
grainedbut becomesfiner grainedtowardsthe borders. At the contact,the
gneiss is stronglyfoliatedand hornblenderich, the grain size varies.
About 1 m from the contactthe gneissbecomesonce againmore lighterand
dioritic. The contactplane cuts the foliationplane. A sampleof this rock
was also sent to Thornhilland Buchanreportedthe followingminerals:

Minerals Est. % by vol.

Amphibole 60
Anthophyllite 22
Biotite 3
Pyrrhotite 4
Pentlandite 2
Chalcopyrite 1
Pyrite Tr.
Magnetite 8

In hand specimenthe iron "sulphidesoccur in coarseblebs scattered
throughoutthe rock. In PTS they are seen to consistof pyrrhotitewith
blocky pentlanditeand chalcopyrite. Pyriteoccurs in a few relict grains,
which have been mainly replacedby pyrrhotite. Severalblades of exsolution-
type pentlanditeoccur in the pyrrhotite,but these form less than 2% of
the total pentlanditenresent".

From the texturesobservedthis rock appearsto have been a meta-pyroxenite
which has undergonesubsequentrecrystallizationwith the formationof
euhedralanthophyllite.



An analysisof this rock carriedout in Kristiansandgave the following
results:

S-SCuNi Co Cu Fe 5 %Pn %Cu %PoNi
Ni Ni
Cu Co

0.35 0.02 0.17 11.1 2.1 5.5 1.0 0.5 2.4 2.1 17.5

Comparingthe calculatedpercentagesof Pn, Cu, Po, by analyticalmethods
with those obtainedby microscopieexamination,it is seen that the latter
are twice as large as the former. This couldbe indicativeof nickel
in the silicates.

The two most dominantrock types that occur in the area are amphibolite
and dioriticgneiss. Both massiveand foliatedvaxietiesof amphibolite
are present,plus a fine grainedvariety,and a medium grainedvariety
with a relictigneoustexture. Both of the first two types of amphibolite
are mediumto small grainedrockswith a granoblasticappearance
suggestingthat they reachedtheir presentcrystallinestateunder regional
metamorphism,the foliatedtypes being subjectedto a shearingstresswhereas
the massivetypes crystallizedunder more hydrostaticconditions. The
fine-grainedvariety differsfrom theEbovementionedtypesby its inferior
grain size and massivegranularappearance. In places,these fine grained
types can clearlybe seen to cut the foliationof the dioriticgneissesand
probablyrepresenta ratheryoung intrusivephase.

Massiveamphibolitewith, in part, a relictigneoustextureoccursto the
north-eastand east of Klepptjern. It is dominantlymedium grainedbut coarser
grainedparts are also present. This amphibolitewas probablyoriginally
a gabbroicrock.

The dioriticrocks in the area are often quite confusing. To the north
of Klepptjern,the gneissesare well foliated,light grey,medium
grainedrocks,dioriticin composition. To the south of Klepptjern,more massive
varietiesoccurtogetherwith the foliatedvarieties,with no clear
distinctionbetweenthe two. Some of these dioriticrocksare in
fact very similarto gabbroicrocks seen in the Ivelandarea,being small
grainedand massivewith a granular/granoblastictexture. A thin section
of this rock gives the followingminerals.

Plagioclase 50% - An 40
Hornblende 30 - 40%
Quartz 5 10%
Opaques <10%

The textureis granular/granoblasticwith slightcataclasticand reaction
texturessuperimposed. Anhedral,equidimentionalgrainsof plagioclase
occur,the majorityratherfresh and well twinnedand some strongly
sericitized. The hornblendeoccurs in anhedralaggregateswhich probably
were olderhornblendegrains. The opaquesare associatedwith these femic
aggregates.



This problemof the massiveand foliateddioriticrocks southof Klepptjern
is stillnot entirelysolved,but it is possiblethat the more massive
varietiesare associatedto an intrusivephase.

Structurallyspeakingthe area to the north and east is relativelysimple
the dominantfoliationbeing NW/SEwith dips to the west. In the dioritic
rocks southof the lake, however,the foliationis much more irregular
(comparegeol.map 1:5'000).

llth March, 1969
FN/hm



t41-s
3:t *.)124 KLEPPTJERN.

48

jl. 2

10 \

LEGEND.

Ell ULTRABASIC.

113 AMPHIBOLITE.

1-1DIORITIC GNEISS.

META GABBRO.

PEGMATITE.

14

et

SCALE OBS.

DRAW. F. N.
1:5000

TRAC.

CHK. F.N.

MAY 72

/1

MAP NO.

SULFIDMALM

MAP SHEET

f2

}7

I.

GEOLOGICAL MAP,

KLEPPTJERN.

IVELAND.

2.4

I IL

A.2 Turrkepi. 1CO3. A 3. E 9 gl. 1041. Untrum Trykkeri.



10 \

LEGEND.

ULTRABASIC.

fl AMPHIBOLITE.

fl DIORITIC GNEISS.

ra META GABBRO.

PEGMATITE.

"th SULFIDMALM

MAP SHEET

Mso %.,;(
•-•‘: #

411
KLEPPTJERN.

6.4

fl

41\

64

71:::

't
4,4\

sww3\ti

MAP NO.

0.•

SCALE OBS

DRAW

1: 5000
TRAC

CHK

1
F. N. MAY 72
J•J '
F.N. //

GEOLOGICAL MAP,

KLEPPTJERN.

IVELAND.

S:

. /41 4..

4 ds'

AATerrhopi. 1. A 3. E 7 gl. 10-71. Sgretrum Trykkon.



LEGEND.

fl ULTRABASIC.

121AMPHIBOLITE.

DIORITIC GNEISS.

META GABBRO.

101PEGMATITE.

Ah SULFIDMALM

MAP SHEET

44

72::.

2

6.51

11

49"

n'7#
Nirfr.

4414

R1 2

619

da

-147

GEOLOGICAL MAP,

KLEPPTJERN.

IVELAND.

MAP NO.

CHK. F. N. //

1:5000
TRAC. J . J .

SCALE OBS.

DRAW. F. N.1MAY72

A.CførrRepi. IC. A 3. E gl 10.71. lawym Trikhw.



L.

Nillik
Sift

bt • ,,,fr,N,N

*Iiihitlik

. 4,..
s'

Vth

&ha,4.I^ lift ii

X:kuyp eaii
/

'N..„ S bini 
' i
l• ølnte ,'

ae- ,LSGhs

'ia -11.,..•i

r

tiøø,
'fr

..F

•

- X



1••••. ?,:e;',•••

t;":.'1•

' .11 lib

'

•
•

Nst-

s„,.:• 11 ,• •

'

'

"

•



oy

116

1
i

US

.7: us

	

1  

	

i \
\

/ \
.)....... 2 Iti 6 0

/
•
.' -

/
N.

?, ° ,

	

/ .
. \\ ii . 


.5-\
to .t / ,' .1- \ 2so to

3..\
tp

	

y , ..,....1 oy .
u6 / ,

. , 1-- . 1

t / 1.__14 1, Å I
/

	

f ,/

	

i / — —7-...:"'...,

ci
i / •t;" "---

.'
/ \f-7‘,

/ "..,'"
\

06 5fr.

	

I \ t \I\

2C3 / 4 i k ( Fo t.tt Vi
o / .

1 N2..18 to (
\ i 2.y .

	

-1—
15-Z•kf. /

	

I- ,r9- \ ,

Fl
12

st,
ty 11?

21jfr zie•1 t,/ z.s
\\ go

101. » "-\ 0
111-.0 2/1.79

\\\
ZOL 9.(

120.4 Z

p

—PP TJERN
1.16

p"fri

7A"'

1A4'..ht

t'»e/' '1 st; ' 44>218 fl

3:14“,,t /VoNke„....

Målestokk

/./ 4:4 fl

Erstatning I

Tegn

Trac OL 0992-

Kfr

,9)s A44t.E4-1-1

Erstattet av

A S Tenknp, A


