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store blokkrygger lenger syd, peker også på kort transport.

F. Basert på det ovenfornevnte er det konkludert at de magnetiske

og elektromagnetiske anomalier i forbindelse med Gjøkvannsonen

er de beste mål for å finne både kilden til nikkelblokkene og

blindmineralisering av samme typen. Et omfattende boreprogram

skal utføres i dette området i 1980

Æbc,4
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Plate 1 shows a generalized geological map of the region.

As will be noted the main concentration of nickel deposits

are located in the Proterozoic Petsamo formation where they

are associated with serpentinized peridotites.

The two deposits at Allarachensk are alsc shown. In

addition to these deposits Russian sources have shown nume-

rous ultramafics in the southern Archean block of which some

20 are known to carry nickel mineralization.
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Another geological unit which is amplified by the geo-

physics is the Ellenvann zone; this is a NNW/SSE zone in the

western part of the area. Little is known of the geology but

amphibolites, mica schists, graphite bands and pyrrhotite bands

have been encountered previously in this area. To the ncrth


this zone now seems to continue under the Proterozoic Petsamo

formation and ultramafics hace been found associated within it.

Limestone boulders have also been found in proximity.

In the extreme south of the area two outcrops of olivine

gabbro have been found. These and the petrology og the ultra-,
mafics will be discussed in more detail in section 5.

Enclosure 2 shows the supposed limits of the Gjøkvann

and Ellenvann zones.



5. QUATERNARY INVESTIGATIONS

In this area of few outcrops and complicated and varied

glacial deposits it is felt that an understanding of the qua-

ternary geology is an essential part of the exploration activi-
ties.

Investigations have shown that the dominant glacial stri-

ation direction in the Pasvik area is between 25 and 35°. These
striations can be found in several places and correlate well

with investigations in neighbouring areas.

This 25-35o direction relates to a period when the ice

mass was of such a thickness that the topography caused only

minimum deflections to its direction of movement. Based on

the coarse natureof the striations and their regional extent,

it can be assumed that the related ice movement has been the
main movement in the area and has been of prime importance

for material transport on a regional scale.

The large esker systems in the main Pasvik Valley are more
or less parallel to the main ice movement and their develop-

ment probably started whilst the ice followed this direction.

As the ice mass became thinner its movements became more

and more influenced by the ground topography. These movements

however usually show only a limited regional extent and were

of a less duration than the main movement. They have left few

traces and are difficult to reconstruct. Usually in such re-

constructions fluting structures are most commonly used to-

gether with striations and fabric analysis. Fluting strue-

tures are considered good criteria - but unfortunately they

are not well developed in the area of interest and are thus

of little use.

Striation observations need outcrop of which there are

few in the area and again this is of little use. - Most of

our observations have thus been based on fabric analysis of

till material which is the most uncertain and time consuming
method.

6
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TABLE 1

COMPOSITION OF PASVIK MINERALIZED BOULDERS

Sample Rock type




%Ni %Cu %Co %S S/Ni Cu/Cu+Ni100

4LN78 Peridotite




1.26 0,50




28





_




38EK78 Peridotite




1.75 0.28




4.32 2.47 14

43EK78 Serpentinite




3.0 0.24




8.8 2.93 7

44EK78 Peridotite




0.62 0.60




2.68 4.32 49

78EK77 Syenite (wall rock) 0.67 1.12




2.2 3.28 63

79EK77a Peridotite




3.15 1.37 0.07 11.6 3.68 30

le b 11




3.20 0.64




10.6 3.31 17

c ti




3.10 1.20





28

el d it




2.76 1.98





42

e II




2.1 0.60




12.75 6.07 22

80EK77a Amphibolite




0.43 0.33 0.02 1.6 3.72 43

" b ii




0.68 0.54





81EK77a Amphibolite




3.47 0.53




10.8 3.11 13

" b II




2.82 0.60
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88EK77a Peridotite




0.80 0.52




3.28 4.10 39

b

c

1,




1.02


0.39

1.58


0.36




4.2 4.12 61


48

11



12

Serpent±..

AT.uht07.e..

l;FOUp



;.;

:u",VP:-/H


",,cH4KTH,

I I)

I ()

y() I c;

-->

rn n



14

h

0



INN MIN NEE INN eIN SIN MIN

TAI+I)P:

nr Gkr.:1)"'H - 




, CH):.



CIII. TC .




10I70




- I H - :/(:) - “)) !)) H

I 01r170 -




h) - 101

1 00070

- - - 10




- - 11; - 'rn - b




I b

I ti10170 - - - 'in - - .)!)




7:301::70 -




.Y) bu in Tt. - ')




- - : n - GH b - H t)

*:)I1078 1 b - .:() - :E)




- •1 I

A010478




- bn - ,Y) - - -




I 178 - - .1. 05 b - -




T0I'',070 r, r 75 - 1(1 - - - [j

.)nl'IC/P) 10 H 7() - 1 u -




- b

0“):1)170 1`) - b - 65 - I - .1

001);1:  70 70 E, I b - bb - -






TABLE 4

Sample

ESTIMATED MODAL

OLIV. CPX.




COMPOSITIONS

OPX.

OLIVINE

AMPH.

GABBRO CORONA TYPE

BIOT. PLAG.




OPAQUES.

3GK78 20 10




- 40 . 30




-

2010478 5 35




- 45 - 5




10

22KM78 35 30




- 24 5 5




1

25KM78 30 25




- 34 1 10




-

39KM78 30




- 65 - - - 5




-

13EK77 45 35




- 19 - 1




-

26EK78 5 55




- 30 - 10




1

44EK77 50 10




- 15 - 20




5

5LEK77 45 13




- 20 - 20




2

55EK77 20 20




- 30 Tr 25




5

61EK77 50 15




- 20 - 15




Tr

64EK77 20 35




10 10 1 20




4

72EK77 20 30




5 25 5 15 ‘ 1

74EK77 10 10




15 50 - 15




-

76EK77 - 15




10 60 - 10




5

67EK77 25 20




- 45 1 5




4
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of chemistry suggest that they do not constitute part of
the ultramafic source bodies which host the economically
significant sulphide mineralization.

All evidence now points to the conclusion that the
source of these boulders lies in the extreme south of the
Pasvik area near the Finnish Russian border in the area of
outcrop 34.KM.78 and 74.EK.77. It is not known whether
these outcrops represent exposures of smaller plutonic
bodies or of a large gabbroic body running along the border
area.

The olivine gabbros may be comparable to basic layered
intrusions of Proterozoic age farther to the north in Finland.



e2 •ecential

frdscrugenb uoed

ocr 20'"

scacgcre

hnn M703 ElIcksb:ace

flr ur sagnetics.

V.T.E.,

Cnecg' chreCtack t.g.

annai resIc

oh d nilfI.lar unit 1' a cestduucus conbnol

To dage a botaj o2 52 kg7 has tees covered (a.

he reseshered

71 he "geophysically

cf the

is preserb.3


Icus areas n:

zcne) . 1h zbe,e -

rh (wtere

rhought to be conOl.nuouo Chneughout che oriHrc

pen Co both an d dit. The zone is guch bread,

the ocu)n - this be •ue to che chonfb


.ral :hickonira She c.arr.etic Ihe

ufder the

	

fl h grbrchlte afc

ics are kr conclnua

	

h ne uftrasai n frocr rhe sane bhn edu'

generall.g

1.3

apniged

19

12.5 s.

terce



20

The second nain feature is a broad zone of nederate anonalchs

values running in a drection in the centne of the surveyed


area. This sche is thought to be displaced by a NE/SW fault sene

(Tbmgamcen Fahlt) and continues to the south as a more diT-use

feature and with a nore =-SSE strike. ihis feature is ghoug

to he associated with a zone of nore n'oaceous and anehihnYt'o

rocks "the Gjøkvann sone".

Associated with the eastern flank of this zone are varTous

high magnetio anovalies thought to reoresent ultramafiec hodies

(drilling and outcreo have substan'Hated 3 such anonalies as

meta peridotites).

Lhe anonalies ane generally s=1.1 c'roular to e7ongate

areas usually with sone dipole effect. They are often seen in

clusters and have a semeuhct s•nal distribution. The cause

of the (litribution pattern is not yet fully understood but nav

represent u'tramafic srns or flews that have been d'sjointed

by fold'hg and dedergatich, (a simplified nap cf the ciYstribu-

tion pattern on enci.?

1i is.though t these narnetio anonalies nepresent the

prime targ ninerallzasich in the anea. ihov are

favourahly with regard to he niokel heulders and seve-

ral. have clrcadv been proved to reeresent. meta eerido-




tites.

mhet C' is thas the anonalies are

usuall, - there however nay on1g he ropresenting 66eajow

bodies and elunwe and dip excensions nay not be outlined


so well by naa ..et1cs. Nost of the anomalies represent a dip

to the ,ø•s and driiiing on two oS the todies has indicased ultra-

ma6ic lately under the overburden cover.

?hroe arccs of magnetic data - in total 6 kg2s - have been

studAed and niororoted ty Allan Spector and Associates Lad. The

reports on , work are enclosed as appehdis.

An intenesting feature of Spectors work is the interpretation

of 't sen that s 3arentiv disruot ahd dissect the ultnema-3c


zonen.
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7 II V.L.F.


In general it is thought that the V.L.F. anomalies represent
real geological phenomena and are not overburden effects. It is
felt that the V.L.F. preferably picks out shallow conductors
when present. In the absence of shallow conductors it picks out
deeper structures. On Tommamoen glacial outwash plain the V.L.F.
does not seem to penetrate to bedrock to any great extent.

Anomalies usually show good repetition from profile to
profile and they usually have good amplitude. Generally they
exhibit a dip to the west.

A marked feature are anomalies associated with the Ellen-
vann zone. Here there is good correlation with magnetics - the
2one having a general uw/sEstrike and westerly dip. There is
some indications of fault breaks, and in the northern portion
there is a parallel V.L.F. anomaly zone that does not have any
co-incident magnetics.

This Ellenvann zone is a pronounced anomaly zone and from
previous investigations in 1971 is known to contain both graphite
zones and barren sulphide zones - ultramafics are also known
from its continuation to the north.

To the north east and east of the Ellenvann zone the area
is marked by dominantly N/S trending anomalies but also by seve-
ral having a more NE/SW trend - which are especially dominant in
the eastern portions of the investigated area.

The N/S trending anomalies probably are related to a "youn-
ger" Gjøkvann zone whereas the NE/SW trends probably represent
deeper %tructures" in the older granitic basement.

South of the Ellenvann zone there appears an anomalous area
with rapid changes in amplitude along profiles and little conti-
nuity from profile to profile. There is no magnetic correlation
and the area obviously represents a different geological environ-
ment.

22
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RECOMMENDATIONS

All magnetic anomalies in the Gjøkvann zone are of interest

and based on a proprity basis should be tested, preferably

by drilling.

The area to the south west of the Rømlingås boulder finds

i.e. the Bjørntjern area is considered our prime target area

for finding the source of these boulders. Magnetic and

E.M. anomalies in this area should be thoroughly tested

by drilling.

The supposed continuation of the Gjøkvann zone to the north

east should be confined and followed by ground mag/V.L.F.

mapping and boulder tracing.
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