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INTER-OFFICEMEMORAMDUM

To: F. Nixon

From: H. Coates

CC: J. Gammon,D. Ellen

Date: lst October1975

Subject: Interimobservationson the geologyof the Megrundstjernarea,
Espedalen,with recommendationsfor continuedexploration,
after the first6 holes were completed.

Recent diamonddrillingand geologicalreconnaissancehave elucidatedto
a degreethe geologicalhistoryof the Megrundstjernarea of the Espedalen
basic complex. The most importantadvancesare: -

The recognitionof four distinctmultiplelithologicalunits within
that part of the complex.

The establishmentof the orientationat least in part of some of these
units and the mineralizationcontainedin them.

The recognitionof subsequentgeologicaleventswhich have, or are
capableof havingdisplaced,remobilizedor otherwiseaffectedpotential
orebodies.

There are, inevitably,many questionsto be answeredaboutthe geologyand
mineralizationpotentialof the area, and what methods shouldbe
employedto achievethe best results.

Litholo ic units of the Me rundst.ernarea

One simpleand four multipleunits lithologicunits have been recognized.
Four of these belongto what has been termedthe Espedalenbasic complex,
while the fifth structurallyunderliesit, occupyinga zone betweenthe complex
and the sedimentaryrockstermed "ValdresSparagmite".

(a) The Espedalenbasic complex:-

(i) PYroxenite- norite (anorthosite)suite:-

This unit consistsof coarseto very coarsegrained (up to 20 mm)
euhedralto subhedralpyroxenesin a homogeneousalteredwhite
feldsparmatrix. The sub-unitsare based on pyroxene
(t minor olivine)- feldsparproportions,and in the Megrundstjern
area vary in field classificationfrom essentiallymonomineralic
pyroxenitethroughfeldspathicpyroxeniteto varietiesof gabbro.
Rocks of identicalcharacterhave been observedbelow the Evansmine
on the east side of the valley which are pyroxene-bearinganorthosite
in composition. They are tentativelyincludedin the suite.

Althoughin the Megrundstjernarea there are numerousvarieties
of this suite,there is little evidenceof systematicdifferentiation
on the scaleof a drill hole intersection.(Contactsbetweenthe
varietiesare relativelysharp (but diffusein minute detail)and
apparentlyigenous,suggestingthat the suitewas emplacedas a
seriesof compositionallyindependentpulses that were being
activelydifferentiatedelsewhere.



This suite is importantas a host for nickel-coppersulphidesand contains
from trace to about 10% coarseto very coarsegraineddisseminated
pyrrhotite,chalcopyriteand pentlanditein decreasingorder of
abundance.

Peridotite-olivinepyroxenite-pyroxenite-olivinegabbrosuite:-

This suite is uniformlycoarsegrainedand consists(onpresent
information)primarilyof serpentinizedperidotiteand olivine
pyroxenitewith minor pyroxeniteand olivinegabbro.
In DDH MG-4 there is systematicdifferentiationfrom olivinegabbro
to periodotiteover an apparentdistanceof 20 meters.

Trace sulphides,essentiallypyrite,occurthroughoutthe known
portionsof the suite.

Leuco-gabbrosill (or dyke)

This is a 10 - 20 metersthick, sub-horizontalbody consistingof
about 50% mafic mineralsand 50% feldspar. It has distinctchilled
marginson both contactsand intrudesboth the above units,and
at least locallyoccupiestheir mutualboundary.

Tectonitesderivedfrom the above units:-

Tectonicallyoverprintedon the above rocks, especiallyin the southern
portionof the Megrundstjernarea is a locallystrongbut non-penetrative
schistositywhich obliteratesoriginaligneoustextures.
However,the economicallyimportantpyroxenite-norite-(anorthosite)
suite is recognizableby its distinctivevariationin grain size even
in the strainedstate.

The disseminatedsulphidestypicalof the non-schistoseportionsof
the complexare remobilizedin the tectonitesalongthe planes
of schistosityand into fractures. Occasionally,as in MG 6 sulphides
occur as bands of semi-massivesulphidesin shear zones.

b. Structurallyunderlyingunit: -

This unit is a banded and stronglylineatedquartz-feldspar-amphibole-chlorite
rock of uncertainorigin. It strikesroughlynorth-southwith a moderate
easterlydip. It is in igeneouscontactwith the leusogabbrosill,but its
relationshipto the earlierunits is unknown.

Orientationof units

In the Megrundstjernarea the lineationsin the underlyingamphiboliteare
sub-horizontaland the unit as a whole dips moderatelyto the east surfacing
in the vicinityof Megrundstjern,and again about one third of the way down the
stream sectiondown from Megrundstjern.The resultingpictureis that the Espedalen
basic complexis drapedover the amphibolite. In the absenceof topographic
control,no estimateof the overalldip and thicknessof the complexis
attempted.

The variousunitswithinthe complex(includingthe sulphideconcentrations)
are orientedin roughlythe same manner varyingin attitudefrom nearly flat-
lying to moderatelyeasterlydipping.



Subse uent tectono-metamorhic factors:

The complexis cut by a seriesof shallowto moderatewesterlydipping faultsof unknowndisplacement. These are potentiallycapableof displacing,repeatingor otherwiseaffectingthe variouslithologicunits and concentrationsof sulphides.

A non-penetrativebut locallystrongschistosityis overprintedon the rocks,especiallyin the southernpart of Megrundstjernarea. The only sulphidesthus fRr encounteredin schistosecomplexrocks are remobilizedalongtheschistosityand into fracturesand shear zones.

Recommendationsfor futureex loration

The understandingof the geologyof an area is a vital prerequisiteto thelogicaland efficientexecutionof any explorationprogramme. It is thereforerecommendedthat if furtherexplorationis deemednecessaryin the Espedalenarea that a geologicalmap on a scaleof 1:5000be producedat the earliestopportunity.

Prior to implementinga geologicalmappingprogramme,an adequateseriesofbase maps with both horizontaland verticalcontrolshouldbe producedutilizingboth skeletonground controlsurveyingand aerialphotography.This base map shouldbe used for all futureexploration(wherescale factorspermit). Earliergrids shouldbe markedand tied in to each other.

On a local scale,at Megrundstjern,and before furtherdiamonddrillingtakes place, a surveyedgrid with accurateelevationcontrolis necessaryto interpretthe presentholes and for placingof futureholes.

An inducedpolarizationsurveyand possiblymise å la masse surveyshouldbegiven seriousconsiderationbeforeproceedingto furtherdrilling.

Slingramanomaliesto the east of MG 7 shouldbe field checkedand drilledif necessary.
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