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SAMPLING FOR GOLD AT VARDEN EAST
AND HUNDDALSEOTNM.
THE ROMBAKEN PROJECT, -NORTH-NORWAY, 1989.

1. INTRODUCTION:
1.1 Localities and infrastructure:

These localities both belonging to the Rombaken project, sese
fig. 1, are situated within Narvik kommune, Nordland county.

Yarden E is found around 4 km north of the head of Fombaksbotn,
see fig. Z. The flycamp, which was helicoptar lifted, could be
reached by foot either from the main road to Sweden, or from the
Sosterbekk st. on the Marvik-Kiruna railway line. RBoth routes
implying around 1 1/2 hours walk. From the camp most of the
actual area could be reached by foot within 1/2 hour.

Hunddalen is found around 10 km south of the head of Rombaksbotn.
Alsc here the flycamp was lifted in by helicopter. Normal access
was by vehlcle from Katterat st. along a road built during the
~xhydroelectr1c develcpment scheme, to the Hunddalen hut. From here
' 1t;was a'one hourgwalk to the camp, fig. 2. ‘Fram the camp most

a uld reach d by foot w1+h1n 1 hour.,”

'Background for the work done this season is found in the
results from three earlier field seasons. These indicated a
potential for both base metal and gold mineralization within
Froterozoic greenstone belts, see below.

Frevious work has concentrated on the base metal problem
outlining large anomalous systems, and a number of uneconomic
mineralizations. Initially, alsec this years program included a
further search for lead-zinc-silver deposits, but due to a budget
cut it was decided to focus all the resources on the most
promising gold targets defined during previous efforts.

1.3 Objective:

The main objective with this work has been to ensure that noper
zampling for gold was done on well defined targets. These targets
were defined based on the highest concentration of coex isting
gold amomalies in standard stream sediments, in stream sediments
heavy fraction material and in chip samples. Although chip
samples were also collected this year, proper sampling meant
drilling and blasting of fresh material.




2. GENERAL GEDLOGY AND PREVIOUS WORK:

All relevant information re2garding general geclogy and results
Tfrom the first exploration period, 1983-84, are treated in the
two Company reports: ARCO Norway Inc. Report no. 84-4670-19 and
856747 summarizing the 1983 and 1984 programs and results
respectively. In these reports there are also references to the
detailed reports as well as to earlier literature.

In Geclogiske Tjenester ‘s report no. 89-246-01 for Resources
Exploration Norway A/S, the second period, 1988°'s work program
and results have been treated in detail.

Z. LAND STATUS AND FIMNANCING:
The mineral rights (Mutinger) in the Rombaken praject area have
since 1983 been controlled by ARCO Norway Mineraler 6/5. The
number of mutinger {(each 0,25 km®) has gradually been decreased
from a maximum of 938 in 1984 to 200 last year and 80 for 1989,
see fig.Z2.

The first period of exploration was financed by ARCO Norway Inc.
and the 1988 program by East West Minerals Inc., USA through its

; Norweglan subsidiary Resources Exploration Norway A/S based on Lt
,an exploratlon agreement w1th ARCD.pﬂf,Q

As East Nest Mlnerals termlnated the agreement with ARCO lastf 
spring the current program has been funded entirely by Distrik-—
tene’'s Utbyggingsfond based on an application for the 1988
Season.

4. SUMMARY 0OF THE EXFLORATION PROGRAM, 1989:

The initial program in Rombaken was planned based on a budget of
Nkr. 1.000.000,- Due to the pulling out of East West Minerals
Inc. in late April, the plans had to be changed to fit a total
expenditure of Nkr. S00.000,- which was then focused on the gold
praoblems in Rombaken.

4.1 Timing, completed program and personnel:

Varden E: The field work commenced June 2& and was terminated
July 20 when camp and equipment was shifted over to Hunddalen.

The weather during this period was mainly very bad with persist-
ing cold northwesterly winds, rain and occasional snow. Late
smelting of the winter snow hampered the work.

i-J




The worlk included:

- Lifting in of camp, equipment and personnel by helicop—
ter.

- Erecting a 1 km baseline along 18800 E, from 946000N to
97000N, one peg esach 30 m.

- Magnetic survey of an area approximately 1 km=

-~ Geological mapping scale 1:3000 of same area,
including some chip sampling of sulphide bearing {(rusty)
Tones.

- Drilling,blasting and sampling of five selectad local
ities within the target area.

- Assaving of 84 samples for Cu, Pb,In, As, Ag, Au and Fe,
and assessment.

Hunddalen' The work commenced. July 20 and was completed August

g : 1make some shortcuts to be able tn flnlsh Nlthln
!the budgeted:tlme frame.‘;né' : : :

The work 1nc1uded-

- Lifting in of camp, equipment and persconnel by helicop-—
ter.

- Erecting a N-3 baseline in Hunddalen 1,2 km long
and pegged each S0 m.

- Using the former 1:20.000 geclogical map as base map,
a detailed search for, and plotting of sulphide altera

tion zones was carried out within an area of around I km=

— Eutensive chip sampling was carried out of scree and
bedrock in less accessible parts of the target aresa.

- Drilling, blasting and sampling of 9 trenches within I
selected localities in the target area.

- Assaving of 120 samples for same =lements as at Yarden
E., and assessment.



The following personnel was hired for the project:

Torgrim Haug, geclogist BSc, graduate student, University
of Tromsg. Fieldassistant in
Rombaken 1983-84 and geologist on
the project 1988.

Trond Blomlie, field-— BSc, University of Tromsas. Field-
coordinataor assistant in Rombaken 1984 and 88,

. EXFLORATIOM FPROGRAM AND RESULTS:

During the first period of euploration on Haugfjellet, 198=%-34,
the "greenstone belts" weres divided into two major areas based
on the geochemical and geophysical response.

Area 1 This comprises the westernmost belt from the head of
Rombaksbotn to the 1984 camp area, and west of the
first granite dike, see fig. 3 and 4. Virtually all
the Dighem anomalies are concentrated within this area
and along the dike. This was a pattern which coincided

well with frequent stream sediment base metal anoma-
',lles. Most of the work prior to this season has been
Qcarrled Dut w1th1n thls area.iﬂg"~»f el

Ar-ea 2: This included the remlnder part of the Haugfjellet

- supracrustals, to the east of the first granite dlke.
Only a few geochem. anomalies and almost a complete
lack of Dighem anomalies, except for the southernmost
part, are characteristic for this area.
Later geological mapping (Report no. 8%-24-01) largely
confirmed the differences indicated through the
geophysical —geochemical patterns.

.1 Varden East:

Generally, Varden East is the part of Area 2 displaving Dighem
anomalies. Geologically it resembles Area 1 by the presence of
graphite bearing units and 2 generally high content of iron
sulfides. The abrupt termination of the Dighem anomalous field
around UTM 96600 N, fig. 4, however, has been a puzzle.

Rock geochemistry fram 1984, however, showed a clear difference
between Area 1 and the VYVarden East area, the latter having lower
Fb, ZIn and higher Au values.



Haugfiellet Grid, Area 1 (n=323) 5 ppb 1% ppb
Varden East (n=37) - 2t " 45 ¢

This fact, coupled with heavy fraction gold anomalies in the
main stream system, fig. %, and new gold anomalous rock samples

collected during the 88 field season triggered off the current
field program, mainly concentrated between UTM 2& and 97000 N,

S.1.1 Geoclogical mapping:

The geclogical map in scale 1:3.000 is shown in fig. 3 and
emphasising some of the main featwes of this aresa. Mapping has
been carried out along E-W lines with 100 m spacing. Outcrop is

good, around 79 %, but the wintersnow still covered depresssions
along fractures and shears. As these structures were of special
interest, this unusual situation for this time of the year proved
to be a nulsance.

thholcgles. As for the rest pf the Haugf;ellet area, the supra-—
crustal unlts lacks discrete marker horizons. Also the small
cant‘“‘ts observabie,,between ‘the dlfferent fine grazned lithol-
ogies have to a great ex tent been masked by‘the growthkof .
lichens. . S o

The easiest recognizable rocks are the granites. Varden East
horder the main granitic massive to the east and the "first
granitic dike" to the west, see fig. I. Both these granites
belongs to the Rombaken type, being coarse grained and por-—
phyritic.

- The contacts may be sheared and sericitic.

East of, and partly along the "main lineament", see above, the
supracrustal package is intruded by a number of light, fine-
grained granitic dikes and veins from around 10 cm to 20 m thick.
These are in places strongly sheared and/or folded. Although
similar veins—dikes are also seen along the western side of the
"main lineament" between 96100 and P46T00N it is most charac-—
teristic for the eastern "blaock" and may indicate an uplift of
this side along the lineament structure.

Around F6000N/1%400E a strongly rusty unit, previcusly mapped as
part of the Langfonn formation (Rapport no. 89-26-01), enters the
map area from the south. The rusty unit which is up to 100 m wide
consists mainly of graphite schist, graphite fels and fels, with
some more coarse grained quartz—biotite schists/quartzites
interlavered, the latter dominating the eastern and less rusty
part of the unit.



Although the graphite schist mast likely represent primary beds,
the strong tectonization of this area has left them mainly as
boudins, irregular lenses due to fold thickening and smeared
sheets.

The fels term has been used for a generally grey cherty rock with
or without finely disseminated graphite and Jor sulfides, see
below.

This wunit, hereafter called "the graphite bearing unit" is the
most likely is the sources of the Dighem anomaliss and has it’'s
most prominent appearance in the SW corner of the map sheet. It
reappears on both sides of the "main lineament” between 246400 and
PHE&OONM. North of F6&600M only local rusty and/or graphitic zones
have been observed. The unit is apparently folded back towards
the south and occcwr along the "main lineament' as graphite schist
beds and lenses. This apparesnt closure of an anticlinorium around
FLHO00N should adequately explain the absence of Dighem anomalies
further to the north.

South of the fold closure the sequence is dominated by mainly
‘weakly banded grey to grey-green sand and siltstones. In places
like around base line at 96000N, it shows a strong resemblance to
,the Varden Fcrmatxon, see Report no. 89-26-— 01. i :

: North of the graphltlc unit, partlculary west of the FMalnTj*f‘f7/
}llneament" between 26400 and FPLEE00N, strongly banded 5and5tones—
/micaceous siltstones occur. The bands vary between 10 and 30 cm,
the difference in competence between the lavers stands out very
clearly revealing a prominent folding with fold axis pointing S-
10 N, with a plunge of around 70°. These banded sediments are
different from what is observed elsewhere on Haugfjellet.

Otherwise the northern part of Varden East is dominated by fine-—
grained quartz-biotite schists with varying amounts of weakly
banded sand/siltstones. They are in places weakly rusty, but
without observable sulfides, except along some local and weakly
graphitic shears.

Structuwres: The interest in Varden East was based on the
geochemical gold anomalies, and the apparent spatial relationship
between these anomalies and some major lineaments with extension
N-8 and ENE-WSW. Other marked lineament direction are NNW-S5E,
WNW—-ESE and E-W.

The lineaments within VYarden East are due to shearing and
fracturing and appear as topographical depressions from a few m
up to arcund SO m wide. The extension may vary from less than a
100 m to several km. The "main lineament" can for instance bee
followed on satellite photo from just south of Varden East for
about 7 km towards the north, see fig.3. Some are partly or

D»‘



wholly intruded by granitic dikes as demonstrated on fig. 3 and

.

Wether these structures are fault relatsd is uncertain, some like
the E-W fractwe zoness appear not to have caused any displace-
ment. A vertical movement along the "main lineament” is possible,
as explained above. -

Where several of these zones intersect, like at 6500MN-1983I0E,
a strong brecciation occur.

Most of the litheologies within this area show a moderate to
strong schistosity which is either vertical or dipping steeply to
the west.

Bedding is not easily observable in the less competent rocks due
to deformation. The strongly bedded unit, described above, has
helped interpreting the main fold structure and confirming that
the graphite bearing rocks, even discontinuous, belong to the
zame horizon. Drag folding around F46500N-1F4600E support this
picture as do the bedding observation in the southeastern part
of the map sheet The formation of an antiform at this part of
Haugfjellet was already 1nd1cated by T..Haug in a profile based
: ' g af Haugfjellet last year.,

\ : , n ectlon and plunge as the above
faold ares 15 often cbserved wlthln the graphlte hearing unit.
Sulfldes are cften smeared out on these crenulation surfaces.

Minerallzatlon: The observable mineralization is due to rust
derived from pyrite and pyrrhotite. The largest amounts of. these
minerals are found in the graphite schist as stringers and
dissemination and may push the iron content in these schists up
to 10-15%. Also the interbedded graphite fels, felses and schist
—gneisses carry from nil to a few percent of iron sulfides,
mainly as a fine—grained dissemination.

Finely disseminated chalcopyrite was often observable in the
felses, and the presence of galena and sphalerite as stringers
and dissemination was revealed during the trenching program. The
latter minerals were often associated with cm gquartz and calcite
veins.

In the graphite schist and felses green mica in flakes up to a
few mm is very common with the sulfides. Biotite, sericite and

chlorite may occur in varving amounts with sulfides within the
graphite bearing unit.

S.1.2 Geophysics:

The magnetic survey carried out on the grid revealed a too weak

-y
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magnetic contrast between the different lithologies for any
meaningful interpretation. ,

There was made no automatic adjustment for diuwrnal variation,
which might have given a better result.

5.1.% Sampling:

Virtually all the sampling was carried cut south of line F&4&&00N
and confined to the graphite bearing unit. As both the geological
map fig. I and the sample map fig. 6 show, this unit is best
developed along the western granite contact south of 96F00M and
along and around the main lineament between 246300 and F&&00M,

The few other samples are either related to the main lineament
further mnorth or to local rusty and graphitic shear zones.

The samples were either collected as chip samples or by blasting
of shallow trenches and separate holes across the mineralized
zones. The latter are marked as trenches on fig. & and the sample
density in the trenches appear on the log—-sheets in Appendix 1,
together with assay results for base metals, silver arsenic and
the hlghest gold values. The camplete assay sheets together w1th
,sample sheets are shown in Append1x 1. TR ,

,The t(en;h'samplzng ‘was done after drilling of holes around 40
cm deep with a petrol driven FICO drill, and blasting. Except for
some of the sampling of graphite schist this procedure was
sufficient to obtain fresh unweathered samples. Trench log sheets

-~y

are shown in Appendix 2.

The samples which each has weight of around 2 kg was sent to OMAC
Laboratories Ltd. in Ireland for assaying on the following
elements: Cu, Fb, ZIn, As, Ag, Au and Fe. Gold wet assays were
done on 30 g splits. Later a new S0 g split was taken from all
the samples from Haugfjellet and assayed for gold by fire assavy,
lead collection/AA. These result are alsoc shown in Appendix 1.

The highest gold values fraom the two assays are shown on the
sample map.

S.1.4 Results:

The sampling this vear has confirmed the general picture from
Haugfellet that the area is highly anomalous in base metals and
arsenic. Anomalous silver also occur, mainly associated with high
lead values.

The sampling has also confirmed that the Varden East has a
consistent high background in gold compared to the rest of the

a



Haugfjellet area. This was alrezady indicated in 1984, see p.S and
enhanced last year. Then 18 out of 100 zamples came from Varde
East, and 8 of these assayed between 30 and S00 ppb Au, NhllE
only 7 samples showed similar wvalues from the remainder pa

From a total of 79 samples coming from Yarden East this year

21 = 50 ppb Au
1o = 140 " "
2 » 1000 noom

The 10 samples assaying » 100 ppb has been plotted in Table 1 to
demonstrate the relationship, if any, between gold and the other
elements. In general the pattern is inconsistent and vary from
one locality and one mineralization type, to ancther.

Although highly anomalous in gold the mineralization sampled
around and close to the "main lineament” does not show any
values above 230 ppb.

The sampling in the southwest corner of the map sheet, however,
indicate a gold bearing system. Sample 239 on line 93800N which
was chipped over a width of 15 m show &80 ppb. Two hundred
meters to the north Trench 2 revealed values up to 1245 ppb,
‘sampled over 2 m, see Appendix 1, wlth 433 ppb for the next 2 m.
AN other'“OO m to the north in Trench a system with quart* and
ca1c1te veins assay from 150 tD 1540 ppb Au. “The latter samples
do not represent any significant width, but indicate that the
mineralization is either carried with or remobilized during the
vein intraduction. All these results were confirmed by assaving
of a second split, rejecting a simple nugget effect.

In the context of exploration significant gold values are
encountered over a strike length of more than 400 m. The mineral-
ized graphite bearing unit and the possible significant lineament
occupied by the "first granite dike" continue for several hundred
meters further to the south. Seven new mutinger have been place
to cover this area.

3.2 Hunddalen:

Frevious mapping and minor sampling during the 1984 season
revealed a number of rusty sulphide bearing zones in the
Hunddalen area. Scree samples close to the andesite contact 1 km
to the north of Trench no 4, see fig. 8, gave up to 0,8 ppm Au,
and the Hunddalen drainage system offered a number of heavy
fraction gold anomalies. Systematic sampling of mineralized
shears and alteration zones had not been carried out.
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5,2.1 Beclogy and mineralization:

A geological map, modified after Thomassen 1984: ARCO report no.
84-47-%4, is shown as fig. 7. The main difference between the
Varden East and the Hunddalen area iz the presence of massive
andesitic rocks and the sedimentary breccias within Hunddalen.
The mineralization can roughly be divided into three types
being associated with 1. Greywackes, 2. fuartzites and I.
Andesites. '

1: The greywackes also include quartz-biotite-chlorite schists
and a number of graphite rich beds (schist and fels). The latter
are generally also rusty and show from weak pyrrhotite dissemina-
tion to several percent of iron sulfides with minor sphalerite
and chalcopyrite. This is well demonstrated in Trench 8 and 3.

& number of shear zones occur. These are often graphitic, in
places strongly silicified, with varying amounts of iron
sulfides.

2: The sulphide bearing quartzites are most prominent around the
lake Basejavri where they occur in contact with the andesites.
They also continue to the south of the andesites and may
represent a recrystallized felsic valcanic. The mineralization

: malnly cmn51st of disseminated iron sulfides. The unit is
f anoma1Du5 in copper.~

~3: The texture of the and951te vary, but mainly it is seen as &
ma551ve amygdalcld rock. Mineralization within the andesites was
scarce according to earlier information. A closer investigation
between Rasejavri and Klubbvatnet about 21/2 km to the north
confirmed this impression, with one marked exception.

About 1 km north of Hunddalsbotn, see fig. 7, there occcur &
number of highly altered zones, at least partly associated with
shears.

These are rich in iron sulfides and show all transitions between
a "normal" andesite with pyrite rich amygdules to a fine grained
alteration product consisting of chlorite-—-guartz-pyrite. On this
locality also the contact between andesite and breccias are aoften
sheared and rich in iron sulfides.

5.2.2 Sampling:

The sampling has been carried out much the same way as at Varden
East. Altogether 112 two kg. samples were collected. Sample type
and localities are shown in fig. 8.

Complete sample and assay sheets are found in Appendix 1, and
log sheets for the ? trenches in Appendi:x 3.

We have used the same laboratory and assaved for the same
element as at VYarden East. Due to the largely negative results,

10



it has not been assaved for gold on a second split.

Z5.2.3 Results:
From the 112 samples collected:

S0 ppb Au
1> 100 ppb Au

i
&,

The gold anomalous samples which are shown in fig. 8 are evenly
distributed within the area and partly associated with =levatsd
base metal values.

Combined lead—-zinc reaches arocund 1,7 % in sample 315 collected
in sheared sedimentary breccia. Otherwise combined base metsl

o o=

values do not exceed 0,5 %.
A& number of mineralization types in different rocks and struc-—

tures have been sampled without revealing any significant
mineralization.

5.3

Other areas:

Two other area has been briefly examined and sampled:

F3.3.1 VMarden South:

One and a half km north of the head of Rombaksboten a 0,5m wide
zone rich in arsenopyrite and carbonate was sampled last year,
assaying 0,3 ppm Au.

The locality was resampled this season, see sample no. 284-87,
Sample sheet no. &; Appendix 1. The assay results confirmed
elevatesd gold , 0,88 ppm Au in the same zone, assaying 7,1% As.

However, this zone had a strike extension of only a few meters,
and the adjacent rock unit, also sampled and clearly anomalous
in As, ZIn and Cu, did not show any gold.

F.%7.2 B8ildvikvatnet:

During the 1988 seasdn we gave fisld support to a research
student 5. Rax, at the time with the Norwegian Geological Survey
(NGL) . After he had left NGU last spring, samples left after him
were assaved for gold, and the Survey could inform us that on
sample from the SE end of Sildvikvatnet assayed:

2,1 ppm  Au



The sample was collected in & ¢ 2 m wide pyritic quartz vein in
granite.

The locality was briefly examined this vear and resampled, ses
fig. 9. The gquartz vein, see photo ne. 4, occur in coarsa grained
Rombaken granite around S m west of a sheared contact between the
latter granite and the more fine grained Sildvikgranite.

The adjacent granite and the guartz vein was sampled from west to

east:

1,0 m granite 0,75Sppm Au, - , 0,38Y Fb, déppm Ag, 12,7% F=
D, m guartz 1,38%9ppm Au, 0,174 Cu, 0,33% Fb, 4lppm Ag, Z23,4%W Fe

The guartz vein carry stringers and veins of pyrite with cubes
i cm. In addition it was observed fluorspar, fuchsits,
chlorite, galena and chalcopyrite.

Earlier work by ARCO had shown 3 ppm Au in & strezam sediment
sample around 1 km to the NMW. Since this was not confirmed in a
later heavy fraction sample, no further work was done.

However, the same heavy fraction survey displayed an anomaly of
4,0 ppm Au at the SE corner of Sildvikvatn, some % km to the SE.

It is conceivable that this is all parts of a lager system, and 3
new mutinger have been placed to cover the northern part of this

&. SUMMARY AND CONCLUSION:

The 1989 exploration praogram was a follow up of earlier worbk by
ARCO 1983%-84, and by Resources Exploration Norway A/5 in 1988
The reported work has concentrated on the two gold targets,
Varden East and Hunddalen, in addition a brief examination has
been carried out omn two other areas.

Varden East: Gold both from stream sediments and rocks had shown
a distinctly higher level here than in other parts of HaugfTiel-
let.

The current program consisted mainly of mapping and sampling of
a defined area of arcund 1 km=. A magnetic swvey of same area
was largely unsuccessful due to lack of magnetic contrasts in
the bedrock.

Of the 79 samples collected, mainly from shallow trenches and
hlasted holes, 21 shoved gold values =»* 50 ppb, the best result
was:

2mof 1,2 ppm Au

The warlk has indicated a spatial relaticnship between: - a
graphite and sulphide bearing rock unit, - major lineaments with

17
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extension NMW-8S5E and N-3, — and the anomalous gold values.

A& considerable aresa, mainly to the scuth of the ar=sa reporitzad
upen here, remains to be properly examined and sampled. Seven new
mutinger have been placed to secure this potential ground.

Hunddalen: BGold in stream sediments and in rock samples from the
northernmost part of this locality rendersd Hunddalen an
interssting target.

The current program consisted of mapping and sampling of a
defined area of around 3 km=. Graphitic beds and shear zones with
sulfides and silicification wersz sampled in schists-greywackes
and quartzites (metavolcanics 7). Sheared and sulphide bearing
contacts towards andesites, as well as alteration zones with
quartz, sulfides and chlorite within the andesites were also
carafully examined and sampled.

Of the 112 samples collected in a similar way as at VYarden East
only 3 showed gold values =& 50 ppb, the best result was a
scree sample assaying 148 ppb Aud.

Sufficient work has been done to classify these negative results
as conclusive. The 21 mutinger covering Hunddalen will be
relinguished.

Other areas: At Varden South, 1,5 km north of the head of
Rombaksbotn a marrow carbonate rich zone carry up to 7 %4 As and
between 0,4 and 0,8 ppm Au. The zone appears to have no strike
extension, neither do the adjacent rock units show any gold
values. Nog further work is warranted.

i

At Sildvikvatnet, 3 km south of Rombaksbotn in the granites,
there occur a sulfide bearing quartz vein < 2 m wide assaying
from 1,8 to 2,1 ppm Au, with 1 m of ©,7 ppm Au in the adjacent
granite. The vein may be asscociated with a major shear extending
NNW-SSE. Significant gold values in stream sediments have ben
encountered along this trend, 1 km to the north and I km to the

south.

Tree new mutinger have been placed to cover the northern part of
this trend and further work is recommended.

General: Alsoc this year the work has confirmed the overall
widespread base metal and gold mineralization within the Rombaken
"greenstone belts”. In addition it has shown that gold may also
occur within the Frecambrian granites. This should draw attention
to the number of stream sediment gold anomalies within the
granitic terrain not yet subject to follow up work.

Roye Flood
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