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EXPLORATION WORK WITHIN THE MANNFJELLET-
FONNFJELLET PROPERTIES , MERAKER, NORD-TRONDELAG,
1996

1. INTRODUCTION:
1.1 Location and Infrastructure:

The Mannfjellet and Fonnfjellet properties are situated within the Meraker municipality in the
eastern part of central Norway, (see Fig. 1). The properties extend southwards from a point
less than 1 km Southwest of the Meraker municipality centre, which is located on the main
road and railway line between Trondheim and Sweden. The distance by road to Trondheim is
78 km and to the Trondheim airport at Varnes is 47 km. 1n spite of celebrating its one
thousand years anniversary this year, Trondheim is a modern regional centre and University
town with some 140,000 inhabitants.

1.2 The legal aspects of the Properties:

The adjoining properties of Mannfjellet and Fonnfjellet consist of 78 individual claims
(mutinger), renewed for 1997 and covers an area of 19.5 km® (see Fig. 2). All the claims are
«pegged» on copper, zinc and gold.

The blocks were initially applied for by Norway Gold Exploration A/S (NGE) in 1995 and
expanded to their current extension last year.

NGE is the formal holder of the claims belonging to the Norwegian Mineral Venture (NMV)
which is a Joint Venture agreement between Geologiske Tjenester a.s./NGE and the Canadian
company 1052544 Ontario Ltd. In 1996 NMV entered an agreement with Blue Emerald
Resources Inc. (BER) of Toronto, Canada permitting BER to earn an interest in the properties

BER has through Geologiske Tjenester a.s. carried out substantial work on the properties
during 1996 which is presented in this report.

1.3 Logistics and Personnel:

The claims as shown on Fig. 2 are situated on the eastern and northern slope of Mannfjellet
and Fonnfjellet, from between 300 m to 800 m above sea level, the tree line is mainly around
600 m. Vegetation varies from zero in the highest elevations, to mountain birch and scattered
spruce at medium elevations which also is heavily covered by peat. Lower elevations are
dominated by spruce and some pine, (see Photos 1-2). A dirt road is running north-south
along the properties in the valley to the east. Most of the area, however, can be reached by a
tractor or a muskeg.



Due to the short distance (5-10 km) the exploration crew lived in Merdker during the program
and drove by car into the field and walked up to the properties each day.

The field program was carried out in two periods between August 14 to October 5, and
October 21 to 24. The field personel vaned between 1 to 4 persons, but 2-3 persons were
involved most of the time.

Geologiske Tjenester a.s. supplied the following team for the job:

Boye Flood, geologist, supervisor

Arne Reinsbakken, project geologist

Jannecke Bugge, geology student, field assistance

Ulf Johanessen, geology student, field assistance (until September 10}

2. GEOLOGY AND MINERALZATION:

The Merdker district constitutes the north-eastern part of the Trondheim region. The Merdker
West area which contains the Mannfjellet and Fonnfjellet properties is underlain by the
Ordovician Fundsja Group. This group is in its lower part dominated by basaltic volcanites
intruded by tonalitic rocks. Higher up in the sequence, interlayered felsic tuffs and tuffites
increase, and in places also graphitic metasediments occur. Particularly this upper part of the
sequence hosts a number of massive stratiform sulphide deposits (VMS), (see Fig. 1).

The sequence strikes roughly north-south, and dips around 50° to the west.

Metamorphic grade is Upper Greenschist to Lower Amphibolite facies.

The regional setting of the Fundsjs Group resembles strongly that of the Stekenjokk
metavolcanites further north in the Swedish Caledonides. The Fundsje-Stekenjokk
metavolcanites is one of the most important «Greenstone belts» in the Scandinavian
Caledonides in view of the highest abundance of VMS deposits. The largest deposit is the
Stekenjokk-Levi orebody which contained originally around 26 mill. mt of copper-zinc ore.

An account of the regional aspect of the Meraker area is given by Grenne et. al., NGU Bull.
427, 1995 which we have included as Appendix 1.

Within the properties Fonnfjell, Lavlibekken and Mannfjell deposits, (see Fig. 2), all typical
VMS mineralizations, were mined during late 19" century and up to 1918. Mannfjell is the
largest having produced around 100 Kt grading between 1 and 2 % Cu. Zinc does not appear
on the old assay list as it was apparently of no interest. Precious metals were not assayed prior
to 1990 when new samples were collected from the dumps that indicated significant contents
of Zn and Au.

Later selected dump samples have shown the following results:

Mannfjell: 9.7% Zn, 1.6% Cu, 35.4g/t Ag and 0.71g/t Au
Fonnfjell: 4.1% Zn, 0.4% Cu, 1.6g/t Ag and 0.03g/t Au
Lovlib.. 04% Zn, 53% Cu, 31.5g/t Ag and 1.96g/t Au
Oytre: 8.9% Zn, 1.1% Cu, 98.0g/t Ag and 1.59g/t Au



Beside base metal sulphides, pyrite is the dominating oreforming mineral in these deposits,
both in the massive bands (Photo 3), and in the footwall mineralized zone (Photo 4). The
footwall pyrite occurs both as thin {cm) bands and as dissemination and stringers, all set in a
chlorite-rich rock which is generally low in both base metals and gold.

3. PREVIOUS WORK:

Extensive visual prospecting was obviously done in the Meraker area during the latel800's
and early 1900 resulting in a number of discoveries on exposed massive sulphides. Since then,
no new deposits have been found. The deposits were mined through small open cuts and by
adits started downbhill from the surface exposure and driven westwards until they intersected
the ore zone. Thereafter they followed the zone along strike by drifting and stoping as long as
thew were in ore, (see Photo 5).

Virtually no detailed, modern exploration work has been carried out in this part of the
Trondheim District,

A stream sediment survey was done by Skorovass gruver in 1966, but only semi quantitative
assay methods for Cu, Pb, Zn and Ni were used. Some discrete anomalies occur down stream
from the old mines, and one anomaly with unknown source occurs south-west of the Mannfjell
mine. No follow up is reported. (NGU Rapporter nr. 695 and 763)

The Mannfjell mine was in 1975 subject to a geophysical survey that included VLF and CP.
The CP survey clearly outlines the 350 m long extension of this mine. VLF shows a partly
strong anomaly which confirm this extension of the mineralization, but is off set around 100 m
to the west at its southern end. Thereafter it continues for at least 700 m southwards and out
of the surveyed area. There are no records of any follow up of this or parallel anomalies. (NGU
Rapport nr. 1350)

No diamond drilling is recorded from this part of Meraker.

The 1:50,000 geological map sheet Flornes that was published by NGU as a preliminary
black/white edition in 1984, covers the project area. However, the dominance of granitic and
gabbroic rocks indicated for the north-western part of this area is according to our
observations wrong. It is also misleading as it places the @ytro mineralization in a totally
different environment to the other deposits found within the properties.

In 1990, H.J Karlstrem (BVLI Teknisk Rapport Nr. 77, 1990) analysed Norwegian Caledonian
sulphide deposits for precious metals. The few samples collected from Mannfiellet gave the
second highest gold average in the entire survey. A later and extended sampling program by
NGU indicated high gold values also for the Lovlibekken and @ytre deposits, (see below).
Here gold is also followed by high silver values.

In 1991, NGU flew a helicopter borne geophysical survey over the Meraker area including
magnetics, EM, VLF and radiometrics, the coverage is shown on Fig. 3. Maps on a scale of
1:50.000 have been produced from the various methods, (see insets from the EM maps Fig. 4
and 5), but no interpretation has been presented (NGU Rapport 92 153). A number of the soil




sample lines selected for our 1996 survey were based on the position of the EM anomalies. A
more extensive use of these geophysical data is planned for the coming season.

The same area that is outlined by helicopter survey was also subject to a regional 1 x 0.5 km
soil sampling survey (C-horizon) by NGU in 1991/92. Since the results were only reported on
small scale A4 sheets and their assay list did not include gold and arsenic, our work last year

included some up grading of this survey, (see below).

4. EXPLORATION PROGRAM, 1996:
The last years program included:

1) Compilation and assessment of previous work.

2) Initial geological mapping of the properties on a scale of 1:5,000

3)  Soil sample survey

4)  Expanded assay program on NGU soil survey samples

5)  Sampling of mineralization exposed in or close to the old mines and workings.

4.1 Compilation and assessment of previous work:

The interest for this area was aroused by the report by Karlstrom (1990) shoving the
anomalously high precious metal contents at Mannfjellet, compared to other Caledonian
Norwegian sulphide deposits. A further study of this area resulted only in a limited amount of
data that is listed in the previous chapter. Based on this information a program was set up to
improve our knowledge on the known mineralizations, and to survey the unexplored ground
between the exposed deposits that lies in a large and essentially covered area.

4.2 Geological mapping:

From previous mapping, (see above), the north-western part of the property that includs the
Dytre deposit, should be underlain by Caledonian granitic and gabbroic intrusives. Last years
mapping found this area to be dominated by the Fundsje Group volcanic lithologies.

In the lower and eastern parts there is a dominance of greenstones, for the most part spilitic in
nature. Around the Fonnfjellet deposit interlayering of greenstones and more felsic bands are
more typical. The latter vary between fine grained meta tuffs, feldspar porphyries (crystal

tuffs ?) and partly fragmental horizons, (see Photo 6). A similar sequence is also observed to
the south at Mannfjell, where a thin massive sulphide band is observed within a fragmental
unit. Westwards and higher up in the @ytre area, fine-grained felsic bands start to dominate,
(see Photo 7) and up to several m thick gabbroic sills ? become more frequent, (see Photo 8).

A preliminary geological map scale 1:50,000 outlining these main units has been drawn, (see
Fig. 6 with Legend 6B).



A more detailed map, scale 1:20.000, will be produced after a few more detailed profiles have
been controlled in the field. This will be done concurrent with the ground geophysical survey
that is planned to be completed before commencement of the drilling program, (see below).

4.3 Soil sample surveys:
4.3.1 Detailed survey, 1996

Due to the extension of the area, 9.5 km long, and limited budget, the soil sampling was
carried out along E-W lines that varried between 600 m to 2100 m in length and with a line
spacing between 200 m to 600 m. The line positions were selected to test: 1) - Strike extension
of the known deposits, 2) - The more prominent EM anomalies, and 3) - The stream sediment
anomaly south of Mannfjell.

A grid was established using a hip chain and compass; origin was on 32400 E /29200 N, UTM
Zone 32, WGS84. The base line following 32400 E was pegged each 50 m, while the sample
lines were pegged only at the end of each line. Samples were collected for each 50 m and the
localities were marked with coordinates on a red flagging tape.

As expected, without proper surveying, the grid does not fully correspond to the map grid.
However, by tape measure, compass and control points along the route, the sampling grid has
been determined in relation to terrain and the map grid.

Altogether 709 samples were collected, mainly at a depth between 15 and 30 cm. Sampling
was done with a spade for removal of vegetation and peat, and the actual sample was collected
with a hand trowel. Most of the samples come from the B horizon, or C if the B is missing.
In places only a thin cover of skeletal material was amenable to sampling and in some of the
bogs, varying amounts of organic (O} material got mixed into the sample. Thick bogs were not
sampled (NS).

The samples, each with a weight of around 250-300 g, were put into a plastic bag marked with
the gnd co-ordinate as sample no. Sample sheets are found as Appendix 2. The samples were
air freighted from Trondheim, Vaemes Airport to XRAL Laboratories in Toronto where they
were assayed for:

Cu, Pb, Zn, As and Au

Due to low values and very weak contrast in the assay results for As and Pb, no further
assessment of these results have been done. For Cu, Zn and Au, the assay results have been
transferred to the Sample sheets in Appendix 2, and a Manuel calculation of the 90%ile and
95%ile values for the three elements has been compiled, (see Table 1 below).




Yoile Cu ppm Zn ppm Au ppb
95 52-441 ~ 64-268 14-95
90 34-51 44-63 8-13

Table 1: Percentile values for Cu, Zn and Au from the Mannfjellet soil sample survey.

N =704

Only the 90 and 95%sile values have been plotted on the grid maps, scale 1:20.000. These
maps are shown as Figs. 7 - 9. Due to the varying and generally large line spacing no attempt
has been made to contour the results. A selection of anomalies or anomalous areas has been
made by colouring in the more prominent anomalies on the individual maps, before making the
final selection with all three maps overlays studied on light table.

The selected anomalies are all indicated on the Zn anomaly map, (Fig. 8), and listed in
Table 2 below.

Anomaly | Elements: Description
no.:
1 Cu, Zn On both sides of Baseline from 32400N/33000N
1A Au, Cu, Zn |[Extension of the no. 1 anomaly north to 33400N/32800E
2 Cu, Au, Zn 7East of and along Baseline from 34000N around the Qytro
deposit to 3566N. No Zn in northern part.
2A Cu 34300N/32200E. Two adjoining samples with max. Values
3 Cu, Zn West and south of Mannfjellet deposit between 28800N and
29200N
4 Cu, Au West of Baseline between 28000N and 28400N. Somewhat
scattered anomalous samples, but coinciding with old stream
sediment survey anomaly. Max. Au-value.
5 Zn, Au, (Cu) | Around Levlibekken deposit, east of Baseline between 32800N
and 33400N.
6 Au West and north of the Fonnfjellet deposit.
34800N Cu, Zn East and downhill from Fonnfjellet deposit. Contamination
29200N Cu, Zn East and downhill from Mannfjellet deposit. Contamination
Table 2: The more prominent Cu, Zn and Au anomalies selected from the soil sample

survey within the Mannfjellet and Fonnfjellet properties.

4.3.2 NGU’s Regional soil survey - expanded program:

This survey, conducted during 1991/92, covered the same area as the helicopter geophysics,
(see Fig. 3). The samples were taken from the C-horizon and totalled 1554 samples on a
regional 500x1000 m grid. Assay results for 28 elements were shown as symbols on maps




on 1:200.000 scale maps. Coloured maps for the elements Cu, Mo, Ni, Pb and Zn were also
produced.

The part of the survey area covered by the Flornes map sheet includes the Mannfjellet -
Fonnfjellet properties and is covered by 538 samples. On request from Geologiske Tjenester
a.s., NGU has for this area produced raw value maps (scale 1:50.000) for Cu, Pb and Zn,
with enhanced 90 and 95 %lie values.

Since no assays were done for Au and As in the earlier survey, it was agreed that NGU would
pay for shipping the samples to XRAL Laboratories in Canada, and this project would cover
the assay cost. NGU will receive all result after one year. A composite anomaly map
including the elements Cu, Zn, Au and As is presented in Fig, 10.

Due to the sample spacing, this survey has only to some extent picked up the known mines
and workings within the properties. The anomalies around Levlibekken-@ytra, however, are
indicated. Otherwise the main trend of the geochemical anomaly is seen from st. Klepptjorna
and toward the south-east.

4.4 Sampling of old workings:
4.4.1 Dump sample results received from NGU:

A number of high-grade dump samples have been collected by Tor Grenne from NGU who
has kindly given the assay results to us. The numbering for the workings and mineralized
outcrops are shown in Figs. 2 and 6-10. The same numbers are used in the enclosed assay list
in Appendix 3. Although the mineralization found in the different deposits are generally
similar, there are some main distinctions that are possibly related to the stratigraphic position in
the dominantly volcanic package. We are in this context not considering mineralization only
represented by one sample, as for example localities 2 and 4.

Fonnfjellet (7-10): Lowermost part of the package (tectonically?). Low in precious
metals. Generally high in Cu-Zn, but decreasing values to the north (10).

Lovlibekken (5); Within central greenstone unit. A Cu-Au deposit with low Zn and
medium Ag,

Mannfiellet (3): Probably on contact between greenstone and upper felsic unit. A
typical Cu-Zn deposit with some Au-Ag sweetener.

Oytre (6). Situated within upper felsic unit. Variable Cu, but rich in Zn and carry also
elevated Pb values. Contains the best precious metals value in this region.

Gamie Mannfjellet (1): This deposit is within greenstones, apparently still higher up in
the sequence. A deposit with oly Cu is indicated.




4.4.2 1996 Sampling of mineralized zones:

The massive ore zones are in most places no longer accessible and the dump sampling done
by NGU gives a good indication on the metal content in the massive ores. Hence last years
sampling was concentrated on the footwall mineralization and some other mineralized zones
adjacent to the known workings.

Particularly at Fonnfjellet and Lavlibekken, there are several m wide mineralized zones with
bands and stringers of pyrite in strongly chloritic schists, characteristic of footwall
mineralization. Sampling of these and the less mineralised footwall rocks at Mannfjellet has
been the main purpose of this work. Massive ore has also been sampled at the above named
localities in addition to three mineralised zones adjacent to @ytre. Altogether 16 chip
samples, each 2-3 kg, were collected and sent to XRAL Laboratories in Toronto for assays.
The locality map, sample sheet and sample sections with assay results are shown in

Appendix 4.

Last years massive ore sampling confirm the earlier dump sample results. The footwall
mineralizations are low in both base and precious metals. The sampled zones near Qytro do
not indicate any stmilarity to this deposit.

5. SUMMARY AND CONCLUSIONS:

The Mannfjellet and Fonnfjellet properties occur within the Trondheim region of the eastern
part of the central Norwegian Caledonides The properties are underlain by the Ordovician
Fundsje Group which is dominated by basaltic to felsic volcanites and known to host a large
number of stratiform VMS massive sulphide deposits. The Stekenjok-Levi deposit, to the
north and on the Swedish side of the border, being the largest deposit yet discovered contained
some 26 mill. metric tonnes of Cu-Zn ore.

A number of mineralized showings and three small deposits (100 Kt.) that were mined for
copper around the turn of the century, occur within the properties. Later sampling (from 1990)
has revealed high Zn-values, and, for Scandinavian Caledonian sulphide deposits, exceptionally
high gold-silver values for some of the deposits.

During the 1990's the area was subjected to regional geochemical and helicopter geophysical
surveys. No modern, detailed exploration has been carried out in the area of the properties or
on the known deposits prior to this program reported by Blue Emerald Resources. A limited
geophysical survey was done on the Mannfjellet deposit in 1975 and in spite of known VLF
anomalies was never subject to any follow up. No diamond drilling has been done.

Current research that revealed the above information led to the selection of soil geochemistry
and geological mapping as the best tool for a better assessment of the area and further
selection of targets. Ore grade values of base and precious metals appear to be associated with
the massive pyrite dominated parts of the deposits. Different metal combinations are indicated
for different levels within the volcanic package.



Time and budget did not permit a sufficiently dense sampling pattern to give a complete
geochemical assessment of the 9.5 km length of the properties. However, it was still possible
to outline at least 6 distinct anomalies, of which some are associated with the known deposits.

It was not the scope of the 1996 program to define drill targets. The objective was to obtain
more detailed information on the geology and soil geochemistry in order to assist in the final
selection of areas for ground geophysics and infilling soil sampling. This selection will be made
when an interpretation of the helicopter geophysics has been completed, see Proposed
Program below.

The number of high grade deposits found within the properties is intriguing considering the
generally extensive cover in the area and the fact that all mineralizations have been found as the
result of exposure. The main objective of the 1997 exploration program is for the first time, in
this area, to make use of geophysics, geochemistry and diamond drilling in order to expand
reserves on known mineralization and to locate new deposits.

6. PROPOSED PROGRAM:

Geophysical interpretation: A geophysical interpretation map (1:20.000) based on the 1991
helicopter borne survey will be made available. Anomalies of similar character as are seen for
the known deposits will be properly located by ground geophysics and the best drill targets
will be located with the aid of infill soil sampling, if required.

Ground geophysics; All the helicopter anomalies, with or without geochemical support, and
selected for follow up will be subject to ground control. The best, and less expensive tool is
VLF controled with Slingram. As there appears to be an association between some of the
deposits and magnetic ridges, ground magnetics will also be carried out. A number of short
lines, 200 - 300 m long, will be surveyed having a line spacing of between 50 -100 m.
Altogether around 25 line km will be surveyed.

Infilling soil sampling: Since last year’s soil sampling has in places too wide line spacings,
infilling sampling will be required in places before the final selection of drill targets can be
made. Also here, short lines will be used. Altogether, around 10 line km will be sampled
giving a total of some 200 samples.

Diamond drilling: The best targets will be tested by diamond drilling. A program of about 10
short holes totalling 1,000 drill meters will be carried out. Based on the previous VLF and last
years soil sampling we have a target south of the Mannfjell deposit. We have also a good
EM/geochemical target south of Lavlibekken and north of @ytra, but the exact drilling location
must await the results from the above program.

The estimated cost figures for this program is given below.



BUDGET:

1,000 Nkr

1. Interpretation of helicopter borne geophysics and

production of anomaly maps (scale 1:20.000). 20
2. Magnetic, VLF and Slingram ground surveys, 4 weeks 135
3 Diamond drilling 1,000 m at Nkr. 600.-/m 600
4. Geologist for supervision, logging and reporting, 10 weeks 180
5. Field assistant for soil sampling, slingram survey and core splitting 80
6. Assays of 100 core samples and 200 soil samples 40
7. Accommodation and per diem 40
8. Freight 15
9. Travel and transport _40
Sub Total 1,150
Contingency _ 100
Total 1,250

The program is planned to be completed during the summer or early autumn of 1997,

Boye Flood Arne Reinsbakken
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Photo 1: Soil sampling on

elevation 550 m, 400 m NE of
Mannfjell deposit. Mannfjellet
{mountain) in the background.
Seen towards W

Photo 2: Same locality as above,
seen towards NE




Massive sulphides (Nye Fonnfjell - 10). Seen towards W

-
.

Photo 3

: Footwall chlorite schist
with pyrite as dissemination

Photo 4
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Photo 5: Mannfjell with main dump. Adit entrance (A) with open
cut and ore exposures (B) in the background. Seen towards W

Photo 6: Fonnfjell. Banded greenstone (G), _
felsic tuff (F) and fragmental unit (Fr) below ;,.3
ore horizon. Seen towards W



Photo 7: Oytra. Hangingwall
banded felsic unit. Seen towards
W

Photo 8: Oytre. Folded ore zone
north of deposit, intruded by
gabbroic dike. Seen towards W
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The sequential development of magmatic and ore-forming
processes in the Fundsje Group, Meraker district, Central
Norway

TOR GRENNE. JAN HERTOGEN. ARNE SOLLI, ANNE BIRKELAND, EYOLF ERICHSEN & JAN SVERRE SANDSTAD

Tor Grenne. Arne Soll. Anne Birkeland, Eyoif Enchsen & Jan Sverme Sandstad, Norges geclogiske undersokeise. P.O Box J006-
Lade. N-7002 Trondgheim, Norway.
Jan Hertogen. University of Leuven. Depanmaent of Physicochemical Geology. Celestineniaan 200C. 8-3001 Leuven, Beigum

Regionai setting

The metavolcanic Fundsje Group is situated in
the eastern part of the Trondheim Nappe
Compiex, equivalent to the Kdli part of the Upper
Aligchthon of the Scandinavian Caledonides
(Gee et al. 1985). Although the subduction affini-
ty (Grenne & Lagerblad 1985, Grenne 1987} of
the Fundsie Group is now generally accepted,
vanous models have been suggested for its
exact paleogeographic setting. Stephens & Gee
(1989) suggested an oceanic setting on the
Laurentian side of lapetus, whereas a paleogeo-
graphic linkage to the Baltoscandian continent
nas been proposed by, e.g. Robers et al.
{1985),

The regional setting of the Fundsje Group
resembles strongly that of the Stekenjokk meta-
volcanites (Stephens 1986) further north in the
Swedish Caledonides. The two units are compa-
rable in age (c. 490 Ma) and both are structurally
averlain by a sequence dominated by metapeli-
les which are partly graphitic and contain inter-
layers of quantzite and quanzite conglomerate as
well as thin hmestones and metabasalts.
Furthermaore, both are structurally underlain and
stratigraphicaliy overiamn by calcareous phyllites
which contain gabbroic intrusions and local
metabasaitic units.

The Fundsie-Stekenjokk metavoicanite se-
Guence has a combined strike length ot more
than 450 km and is one of the most important
greenstone belts' in the Caledonides in view of
the high abundance of massive volcanogenic
sulphide {VMS) depasits. The biggest deposit is
the Stekenjokk-Levi orebody containing originally
€. 26 mitlion meric tons (M1) of ore.

The Meraker area

The general gealogy of the Meraker area (Fig. 1)
fas previously been outlined by Wollt et ai.
(1967) and Wollf (1973). The present account is
based on studies of key profiles and iocalities
combined with airborne geophysical data obtai-
ned during a mineral resource reconnaissance
Arogramme carnied out by NGU.

INTRUSIONS SLAGAN GROUP
- Gabbro ) Phyiits
—_
AN Tonatte KJBLHAUG GROUP
Tk Melagraywacke
FUNDSI® GROUP === ana phylite
SULAMO GROUP

[

l:] Greenstone
E Volcanites

i Phylite and calke-

GULA GROUP — | &’eous sanastone
| Mca schiyt *  Suiphide deposns {1-7)
Fig. 1 Simphie¢ geological map of the Meraker area

Velcanogenic suiphide deposis are indicated oy numbers
Kongens, 2 Tarsbierk 3 Mannhell, 4 @ytra. 5 Fonntjell, &
Skroydalen. 7' Loviibekk
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The 7-3 km thick Fundsjo Group is structurally
overlan, with a steep west-dipping coniact, by
metasediments of the Gula Group. The Funds)o
and Gula Groups were both involved in two pha-
ses of early isoclinal falding, which is not seen in
the younger sedimentary formations to the east
(Lagerblad 1983). This deformation, of Early
Ordovician age, effectively masked primary
structures of the less competent lithologies such
as voleanic and voleaniclastic rocks, except in
certain local areas. Metamorphic grade ranges
from high amphibolite to greenschist facies.

The Sulamo Group to the east is lying strati-
graphically above the Fundsje Group, and con-
‘ans at its base a local conglomerate (Lille
Fundsjo Conglomerate: cf. Wolff et al. 1967)
composec of detritus from the undertying defor-
med igneous complex. The conglomerate is fol-
lowed up sequence by phyliites and calcareous
sandstones and a metabasaltic unit. Gabbro
bodies associated with swarms of plagiociase-
phyric metadolertte dykes occupy large portions
of the Fundsje Group and are also found locally
in the Gula and Suidmo Groups. The intrusions
post-cate the early isoclinal folding of the
Fundsjo and Gula (Grenne & Lagerblad 1984).

Fundsje Group stratigraphy

The Jower part of the Fundsjo Group stratigraphy
's a sequence of basaltic volcanites and co-mag-
malc dykes and subordinate gabbro. Pillow lava,
allow breccia and hyaloclastites are preserved
ocally ang imply a submarine origin. A thin iron-
‘“rmation comprising alternating layers of mag-
nette, pyrie and quartz occurs lacally within the
oasaltic pile.

The basaltic sequence is intruded by a suite of
toarse-grained tonalitic rocks; these are most
extensively developed in the northern part of the
area (Fig. 1) where they form bodies up to 3 km
across and at least 15 km long. Actdic dykes are
"umerous above the larger intrusions and in pla-
-85 comprise quartz-feldspar phyric varieties.
Overlying the tonalite-intruded basaltic sequence
$ a level of acidic volcanites which are mineralo-
Zcally and texturaily similar to the acidic dykes.
Therr effusive origin is revealed by local fine
amination and ther conformable nature: howe-
ver. their preerse origin either as tuffs o flows. or
ooth, has not been possible to define due to
deformation and metamorphic recrystallisation.

The acidic volcanites are overlan by a varia-
dly thick sequence of layered tuffitic sediments
“Ih local interlayered pillow lavas and acidic
dvroclastc racks compesitionally similar 1o those
Gelow. The wffites are generally fine grained and
tisplay a compositional banding due to varying

T Grenne, J Hertogen. A Soiir. A Bikeland. E. Enchsen & J.S Sangstag 109

Depositno. 1 2 3 4 5 6 7
Cu T4 30 11 10 21 123 24
Zn % 50 03 50 1006 63 02 02
Pb ppm 35 80 473 3695 113 8 13
Ag ppm 6 14 38 9o 8 4 16
Auppm 01 01 09 19 02 01 11
As ppm 5 41 80 3050 11 t4 4

Table 1. Bulk composition of VMS depasits in the MerAker dis-
tnct. Stranform masswve sulphides: no. f-5, teeger-type depo-
s1s' ng. 6-7. Deposit numbers cefer 1o Fig 1.

proportions of acidic and basic detritus: graphitic
varieties are quite common and locaily pass into
graphite schist. Graphite is most abundant te the
south where the tuffitic sequence attains its grea-
test thickness, and disappears towards the rnorth
accompanied by a gradual thinning out of the tuf-
fites.

VMS deposits

Massive stratiform sulphides in the Mer&ker area
are generally confined to the acidic volcanite
level but afsc oceur within the tuffitic sequence.
Most deposits are proximal, being situated
directly above hydrothermal feeder eonduits in
the form of stockwork. stringer or disseminated
pyrite-pyrrhotite-chaicopyrite mineralisation with
a high Cu/Zn ratio and very low Pb contents.
Stockwork mineralisation with no spatial relati-
onship to known stratiform sulphides (Table 1,
no. 6-7) is thought to represent teeder conduits
¢ presently unexposed ores.

The actual massive statiform deposits are
generally situated between the acidic effusive
rocks and the overlying tuffites. The most impor-
tant of the known deposits are clustered in the
central-southern part of the area. They form she-
et-like bedies with thicknesses usually not exce-
eding 1 metre, and are dominated by pyrite and
sphalerite; chalcopyrite, pyrrhotite, galena and
arsenopyrite occur in vaniable proportions. Bulk
compositions (Tabie 1) of massive ore indicate a
tendency towards increasing Zn, Pb, Au, Ag and
As values from south to north.

Geochemistry

Preliminary interpretations of geochemical data
from the Merdker area indicate that the igneous
rocks of the Fundsje Group can be subdivided
into well-defined types which are represented by
analyses shown in Fig. 2. The oidest basalts
recorded have a composition which 18 indistingu-
ishable from typical mid-ocean ridge basalts
(MORB) with the exception of a pronounced
negative Ta anomaly. Such anomalies are a dis-
tinctive feature of island arc-related magmas
{Saunders & Tarney 1984}, and lavas compara-
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ble 1o the MORB-like basalts from the Fundsjc
Group have been found in the Layu Basin (Vallier
el al, 1991).

In the upper part of the basaltic sequence,
pessibly following deposttion of the thin ran-for-
mation, the MORB-like basalts were succeeded
by low-K tholeiitic basalts which have a signature
comparable 1o that of modern island arc tholeir-
tes (IAT), such as low conients of most high field
strength elements and a high Th/Ta ratie.

The acidic efusive rocks are geachemically
identical to the large tonalitic inirusions and
dykes. and represent a consanguineous suite of
acidic melts which were erupted subsequent to
the /AT-type voicanic period and at intervals
during deposition of the tuffitic sequence. The
rocks are very low in potassium and other large-
ionic lithophile elements (LILE), a feature which
must be largely primary since the LILE contents
are uniformily low in the volcanic as wel! as in the
various intrusive equivalents. They classity as
low-K rhyolitic melts, and are very simiiar to aci-
dic rocks formed in nascent back-arc pasins in
the lzu-Ogasawara arc (lkeda & Yuasa 1989).
Their low content of incompatible trace elements
and distinctive REE pattern (Fig. 2) argue strong-
ly against a derivation from the basaltic magmas
by crystal fractionation: an origin by partial mel-
ting of basaltic material under hydrous conditions
(Helz 1976) is more likely.

A tird group of basaltic favas occurs above
the first acidic volcanites and is seemingly pene-
contemporaneous with, or succeeded bv. low-K
rhyolisc magmatism recorded by local ufts within
the volcaniclastic sequence. These basalts are
charactensed by very strong HFSE-depietion but
with an ‘arc-type' Th/Ta signature similar 1o that
of the preceding basalt types. The REE pattern
(Fig.28) of these depleted IAT-type pasalts 1s
distinctly different from that of the unaerlying
IAT-type basaMts, denoting that they represent
different parent magmas and are not related by
crystat fractionation processes.

Conclusions

Prelimnary interpretations of data from the
Meraker area indicate the following sequential
development of the Funds)o Group, schematical-
ty illustrated in Fig. 3:

1. Accumulation of a thick submarine seguence
of MORB-like basalts, followed by deposition of
ferruginous cherty sediments.

2. Contnued basaltic submarine volcanism of
IAT-1ype composition.

3. Introduction of large volumes of low-K rhyalitic
melts 10 the basaitic crust in local INtrusive cens
tres, generated by partial melting of hyarated
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basic crust at deeper levels.

4. Uplift of occeanic crust related to the acidic
ntrusions, locally to subaeral levels with expo-
sure of older basaltic material to erosion proces-
ses.

5. Eruption of low-K rhyolitic melts and depositi-
on of water-lain tuffs and possibly fiows.

6. Convective hydrothermal actvity in the crust
induced and driven by heat from the acidie intry-
sions, with precipitation of VMS deposits from
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Fig. 2 MORB-normalised spidergrams (A} and chongme-nor-
mahsed REE plots (B) of representative samples of driterent
'gneous rock-ypes from the Funds)o Group reterred 1o in the
text St K Ba Zr. Ti and ¥ analysed by XRF at NGU REE
and Th, Ta_ H! and Sc analysed by Instrumenial Neulron
Aclivation at University of Leuven Belgium
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Fig 3 Schematic model lor the ignecus and metaliogenic development af the Fundsjo Group in the Meraker area

the ascending hydrothermal solutions at the sea-
floor. VMS formation largely controlled by, and
confined to subaqueous regions around acidic
magmatic centres, teading to the observed clys-
terng of deposits in a segment of the Fundsje
Group where the tufilic sequence wedges out
northwards towards a supposed acidic intrusive
centre (see also Fig. 1).

7. Erosion of basic and acidic volcanic material
fram subaerial regions with deposition of mixed
tuffites in partly euxinic basins between the aci-
dic centres.

8. Local eruptions of depleted /AT basaits. and
waning acidic volcanism and VMS-forming
hydrothermal activity, contemporanecus with
continued deposition of tuffites.

No sign of the vast. arc- or back-arc type mag-
matrsm of the Fundsje Group is seen in the
adjoining Guda Group, indicating that a major tec-
tonic break exists between the twa. It is likely
that the Fundsjp and Gula complexes were
amalgamated prior to an early tectonic event,
probatly in Early Ordovician times. since they
both suffered a similar type of isoclinal folding
pricr to deposition of the overlying sediments of
the Sularmo Group.
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Supervisor; C'A Batch No.
o - R M Jam
AL 13220030200 | F _|ReDisH BR., FRAGMENTAL sanby ST . A5 san /¢
ol WG 32250 - - Bog , MO samprLe —
32300 —t— n— |
L 32350 3b _|Repoye - LT, Muc s, 30
32400 5 REDI(H AR., SAMDY SiLT, Rock FRAG., 15 con 8
HENENE 32450 — REQisH LR, SANOY SiT, SoME™ Rock FRAG., 25 cm 8
L I3R5e0 29 | REDISH 8R_ sanny st Rock Feag & onor_s A0 cm 8
suin 32550 N LiGHT_(Y5) 8R., SANOY JiuT, oA ‘ 8
ALl 132e00 - ] BR, savuny ST Rock FRAG., 25em A__
32650 1 ek - e..g ;&m}u_‘ 511_3:, Rock FRAG., 25 em Blc
) | |32t00 | _ 1GR-8R ity cAVD, 30 cm 8¢
] i [322se) N 18R, savoy LLI,JQMLEECLEM,,E&MQH&,&_L& B
il 132800 a8 | (Re0isi) BR_, ANDY SLT, SOME Rac_ﬂ{&q_#ff em 8




/gl‘:CE“/ED ALl JLES vt ¢

Project c. . Project Nar;;gg_w_JEJELLgT . ‘ Assﬁ; tion Stream-Sedimam;.Oata Sheet
8] Date: 03_0_?__{&) q'gologiske 1: No of Samples on lhe Sheet l 1 é ,

Jencster o pei——
,'lam:gv-(;:pc Submuited By "if b} 0275.-‘8;gtal‘:lgrway A 2 No ol Samples for Assay l
bl Supervisor: 2(\_ U 3 Batch No.
Sheel No. 'Samplntla Neo-  ls| Bedrock UTM CLL Sam 8 Cond. |Assay : c
REEBOREERBRE u'cfﬁ B N B O3 T East North Sm plar % ,:K‘mn St Pall Sugg. omments
L (31100 |30800 | M3.3| | 32 | - | MiGHT e, SANDY T, Mucn Rocx¥RAG. , 20cm 8/
z REREE Al (2350 | = LN T T -2 ___|BR., SANDY SicT, tucd Rock FRAG., YO dlm B
G 31 8oo | | — | NO SAMPLE RBOG
bbb L 2igse | 42,9 L 65!" . _|GRLGILT RocK FRAGHMANTS , . 35 /m
L LA 3+400 30,1 29,6 | — Be. LSAN(}V LT, Murd MLEE&@,&L&;. B/é__
AREEEE n9so | 0 [ 10& ) | 83| = ||| BL.. ArJ0Y m.r Rack_ERAG. , 35 cm
b Eb bbb 22002 |1 28 (e - |1 [6e ¢ e T £ oc¢ .
AL v[32050 == MO QAMDLE 60{1 .
=2 & by 300 _lus 240 — 1] BR -6 qwov <G LT Rock EARG ., 40 cm B/
1 SHURN 32150 - 2.3 1551 =111 L gR- GQ " canoy .(u.r COME Rock FRAL. . YO rom i
L L3220 ) 2] [ )| ~ | VeeQ)- Bg CANDY SILT kK FRAG., Z0cm B
L (33280 k@.zqf__...._.'iii;____W,M&ﬁﬂaﬂfm““m_ _C

L f22500 ] WL 0,3 = [ e, sannycr, come Raars Muck Bock £ah , [Sem £

1 O O e 217 5O ) M8 | - L] igdr PR, canQy ST Rock ERAG., 2O ¢ &

L 4] V132400 SN | == | NO SAMPLE _Roc

L] 32450 MS) | BEH - REQisH RR. (AMOY SiL T, Muck eack FRESLAnaTS, 1S cm B
L] |32 50 | 43 oM - 11| LGHT BR ANDY SLT, RoCx FRAGE coME Roars, [Sem B
(3850 | ] %0] | wud| — [] ReDiSH AR, SANDY SILT, Rox kFRAL L RooTS, 1.5em &
bbb 13600 5,8 20,8 = L DARK BR, SAN OV ST, SaME Ror.KFRAG L SorE Roct$y (Sem, B
) ! 32650 TBC1] [ T i 1 log -2£0-8A , Sansay GiT, Sorte Rack FRAG, 20cun B
it L V[32Fes | MO _SAMPLE , (Og

i N E2E X2 I N V- IS I O K Qentss) BR sAvDY GLT Rack FRAG . IS cna B
L | [22800| | 2,8 [330] — 1111 IBR, <AuOY </iT comE 9 £ cm B
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Projecl Name: HERA K_@

Submitted By- _Jt 2

f_:ologhl:e
jenesler ac

Hoviaret B

Assay S.eslion

Stream-Sediment Sar‘ Data Sheet

No of Samples on the Sheet ‘ ]

No of Samples for Asaay | § J

Sample Type- D275 Oslo, Norwny
\SO I L y C{A .2/\ Bateh No.
ee o] samnle NO G S kgn "
Bt { e 1 sl [t | S8y Comments .
32000 20,4 T G,R_ee LT, ReoTS , 15cm I &
= LLLL L | |32050 5,5 b ¥ 20 em A
i [32100 28 | ok B0 GR, Sinr, Roots, Boem &
32150 RAE | 131 (CARK) BR., YT, 8O con 8
I - (32200 Lol 13, | [REQISH) B. , §AM0Y LT, MUcH Rock FRAG., IScom  Glc.
32250 2o2 36 2 BR., <ANDY (LT, R0cnn A
i i 32300 M9 29,3 0AR : SiLT £ Ro e 8
132350 | 82 SF2 " B
32400 22.2 nb DARK B8R TALv JfirT), 30 cnn 8/o




Ao d Ve Hle #i PLoV,

Projret Project Name: MERAKER | . Assay S .estion Stream-Sediment Sar. Dala Sheet
%, Date: 35___&29') q'r;o]ogisl:e 1 = No of Samples on the Sheet L‘ ]
':':amnll;:;y—p;—”- 3 Suhmitted By: _J&_ uz?s”g\;?;%ér;“ 2: No of Samples for Asasy | 3 - ]
KSO I L Supervisor: C{A 3(\ ﬁ!& a: Batch No.
H,:T:—el%h:: 5_??? :OIC]} 1 :ljnzd::‘::u 8 Easi " Norlh ‘ ?-D' f);:: M: th/y" mr?c;‘dﬁ! ;‘:sg;y Comments =
UL 13450 | 34300 | S.b 372 = | PR.-GR., SANDY. SiLT 20 em 8
L b g3aseel T/ | = f e [ T L[] l6R.-8R (SiLTY) m:uo 20 ¢m _ 8
Ny AL [azs50 BN hey (B || BR., AVOY GLT, 75cm ROk FRBG. &
SEin _|.32boo ~ 49,0 — BR., SANOY LT, OME ROXK FRAfR., A0cm 8
L. [32bh%0 9,9 BF | - BR.  SiLTY muo Rock ERAG., 20 cm B
QL 22zool |\ ase | | 42| = [ |||  |osk ae, sitt, 36cm élo
1Ll b |ze?se | | ke |l 2l o~ 1L X /o
Al 32800 | - . LIGHT _{(YE)-BR  RANOYILT, 25cim, soue;»_‘?ezm_ﬁ.
AL 32850 | |lob| | 58 | ~ |OARK BR., sn:r A0 cm
~ 32900 - | lob |- 5&.-@_.:2% EiNE SANQ, 20 con 9/5
At 132950 33 1232 - 11 |nR -Ge, sANOY ST, 25 em B
u . _|33e00 ) 83 g3 | ~ 1L AR, TaLyS, 35cm Ne,
AL 33050 ~ 49 - BR -GR, SANOY ST, 75 ¢m &
il | 33100 - e |- LIGHT R SANOY SiLT) 20 rmn , A/B_
L 35150 . 50 | - GRLEINE S8M), 70 em Pla
A = 23200 - 956 |~ || BR. ~GR | SANDY ML T, 20 em &
b 33250 Lb 99 |NE R -GR, SiLT, 30 com B
| 33300 — — |k I LiGHT GR., FINE_SAND, 25 com -
[ 33350 e mr | M BR - GR, sANOY L, 30 6 B
| — B 33400 LS b2 | — LR., SILI}{ CAND A
1] | 33150 A 14 will M i BR -GE . 4 SANDY SiLT 510 e 5
- || 33800 233 | |25 | - ~ nOY LT, m o B
33559 {50 og.t =1 QK—GA?..E.HNOV $itT, 20 em B
|| 33600 s [ 8o | - = b — =l
— il 33650 L g2 -1 8
588 1] | 3% F 08 | | 51 - __,,__gg, EMNE _;:4 NG, 30 e A
AN NN RN RS o7 . S % N T e R, SAMOY LirT, SOME RooTS, 15 cm Als
Y MR 8ol T T2 [ s s - (1] |, savoy 3iLT, 30 cm 3
L - o _|_ S DU ppeay 1 —
| | \
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Prajec! Name:ﬂE&Mﬁ
Ab.09 96

#_L

Submitted By

Assay S.estion Stream-Sediment Sar.a Data Sheet
i No of Samples on the Sheet L—_]
olsaigvierats oy 2. Ma ol Samples for Asaay @
= 1 Al-\ 3: Bateh No.
: btﬂ%;; . gz;agv Comments
I __|oAAk BR, SikT, 15cm - B
2> A ___IBR <ANOY ST, 78, 15 cm 6
- (REDiSH) BR., SANDY ST, MUCH Rock FRAG.; A0 con B
22 GR.-AR , SANDY GLT, Rock FRAG.y T5cm 8/¢
7 — |0ARK BR, SILT 30 cun B
9 DARK_BR qu_LT_e;.,us, B0 e /o
3 GR-BR. MQ_L_QL-L, 20 cm B
L e s, y SANOY_GLT, RocK FRAG., 30 com &
Y mc..{LBK_c;'R_,L&uz_mm 5 con /8
/2 (6R)-BR., 51 T, 25 cm .8
/6o __|BR.-GR. 4__3:” 75 ¢ "/
26 REDiSH Gstm«mv LT, 25 comn 8
35 (6R)-BR., sAnpy sivt, Rmrs,._ff;m B
/g 0ARK_BR. .,__S.LL_L-,_MMERGJT.S I5cm )
< BR.-GE. SANOY SiT, 20 con B
g __|BR.-GR., samoY SILT, Rock £€AG., 20cm 8jc
/4 694 CnLT’ 20 na G
S 0ARK_pA., su,:. dOcm 80
eT A_,_.‘,m_&eﬂmuﬂywmﬁm@m_ A
L/ G&. , ILT 8/¢
73 REQ-YE -BR, SANOY (LT, B0 Cma 8
| 8& REDisH BR., $itTy 30 cam 8
1328 | | =enisn 8a 3 (Jmuov) W1, 30 con 8
7 ___|GR, SANQY LT, B5can 8/c
N LiGHT BR.-GR , Fuk 1nnp; 35 e 8fc
wY Ennslf_ﬂﬂ.,_xﬂuauu.r 30 o 8




- Ajé.'(gf-/vt{b) /]1{ fod g i
Proiect e Project Name: MERAKER . Assay S‘;eslion Stream-Sediment Sa.a Data Sheet
z |oate: 27.09 9 qgo]ogisltc - Mo of Samples on the Sheal | f '

Sample Type- Submiltied By: %ﬁi 02_’5H§‘£E§;;£§r;ay 2: Mo ol Samples tor Assay \IJ
\SO | L Supervisor: C oy pa " A 3: Batch No.

?r;;itatg_séa;?ﬂg? :31.; . :: ‘;;d":(::”rta- o UTM - S,;gt 's;la:: M—(ng/y f: mF('Dc;r;d. Asi;;?' Comments

] ] i 31835 | 3Y4boo | /e | | 18| = DARK BR., S$itT, ROOTS, R0.cm /o

i bl f3r9as | B 7 e [ [BR., sitt,Ro07S . X5 cenn )

| 319175 /3 SR 5 5 OARJ BR., SILT RoATS A5 tym, B

L [320as 74 = 18R, SitT, 25 fan _8

M {1 11 A 132075 | Yy . DARK B8R, SictT, RoaTS, B0 cuan A

2

/

3 :
[z2025] | 7 22| =~ |11 |84, sewoy 0iT, come Aock eRicG Asatte Aoo1S, 25cm 8

B 15 1 O O Y2 0 Y N AN . A 2 GR.-BR, SILT _RoarS, 20 cam ,

7

s/

?

7

- " —

8
. _329‘25'L___ 7 . . D con B
32235 28 ~ BR.,SAMOY (i1 T, \aME Rock FRAG., 75 cm 8
132335] | /& = BR., TALYS , ReaTs, 30 cun. O

AL a2e#s U A 1= |DARK BR., <i T, RooTS, 30 com G 7o

- 1L |- - - — e S—— by - S— S — —

- i i 333251300 | 20 | | 3 | ~ (YE)- BR-GR., SANOY SiLT, 35 com 8
o i 133725 98 | [wer | P REDISH_(4R)- OR., ANDY 61T, 30cm 8
L] 133825 B { la |~ REQ- YE-BR., sANOY SiLT, 30 cn &

SEERENE IO LE AT I . . (| - RED-YE-BR., SILT , 35 .cm B
ANEEN 133925 Y3 s | - REQ-NE -BR., sANOY SiLT, D cm B
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Project Name:ﬂ&ﬂ,ﬁg—

Pr oj(‘ct_k.-e:
&1 21099

Sample Type-

SoirL

Submitted By: i 5

qqnlogiake
Jenesler se

Hoviaret B

0275 Osle, Norway

Assay Sfffjpestion Stream-Sediment Sarfffje Data Sheet

HNo of Samples on the Sheet l ]

Mo of Samples for Assay | 72 I

Sheet No Sample No

EIEICIEI

—

Ca  2n Au Batch No.
S% 3:‘_:: Comments ]
00 | 3800 /a1 8R ST /TArvs, Roors, 30cm /o
2 RED - Ve - +amau.m,z,_sa_eo_x_r£asﬁ.15_cm_ 8.
1/ | BR-GR , SiT, Roo TS, H0cm &
| [ BR_, siuT, ROOTS, Qpcm ) _B
/il 68~ BR., SANDY_SiLT, SOME Rock FRAG., 15 cm Blc
? | OARK AR , siuT, RonTS, 15 em
VTR . ORBMGE VE.-6R_, i1 T; SONE ROoCK FRAG, BO com ,B
A BR -GR, SILT, A5 cm _B/c
20 | OARK BR‘,(ZsiL-r)ij.us,. RooTS 30cm %
/8 REQ-YE - AR, saNOY SILT, RocK FRAG., A8cm B
L2 . RED-YE- BR, SANOY SILT, J0 cm ... b
& LOGHT GR. -8R, SANDY <itT, 25 cm , B




FECEIVED AL gt ULT

S ’.e: Proieet Name: MERAKER . Assay S.;esliOn Stream-Sediment Sa.a Data Sheet
} ~|Date: &OQ 96 q’:fizg::t:e“ 1 No of Samples on the Sheet ' ]
Sample Type- Submitted By: 4&&__ ozyng‘;Igteh‘lgrwny 2. No. of Samples for Assay | zi
\SO ’L Supervisor- dl > Aq 3 BatchNo.
ample No edroc
?jgjﬁ(: 'sis; _sr.p;‘ 9 |o )_1_?; |3Bud|5 !; 18 Easi o Morth _S':K: ﬁ?:: M% 4 t m:(;?dpal J:;:;:Y Comments
BN neEnE {32400 | 3480 | ~ | | / | — 1] QBRE_B&Q&,JBHQL&L‘L 75 cm 5
[ . O K S e B , 12 em 8
| 32500 | Y3 A NER (REQi SH) @R., snwoj&_t,_fgﬁﬂf Rock %.4_35_cm_5
AEN b 32550 27 | | x> | feip i1l JBR., ShT, Roo7s RARock FRAG, RS cm B
- 32b00 = 4_| - KGHT BR -GR_, FINE SANO, B00TS, A5 com L
0 O O I - 52 N I i N A BR-GR., SANDY (IiT A5 cm B
j Jd |32l | | = | | = ftl-y M@Mpﬁm—ub
A 24T X Y Y LA A 21301 Il DARK B8R, <AtOY_GrT , ROCK FRAG., A B
| || (32800 | | | 2| | 4 | 6| BR -GA, SANOY SIeT 15 cm B
— | |32850] || ¥/ 32 | - B8R, GLT, 25 cm — _ B
L ] 329 - L PR.-GR.; SANDY._SiLT, IS cm 8
NN 32950 | | 2 22 | - BR.,SANOY SiLT, RocK FRAG., R0 cm b
, g 33 ;060 B A 9 - YE-GR.  ANOY GLT, ROk FRAG, 29 cen S A&,
113350 - LiGuT BR-GR., FiNE 0 em /2
= 33100 ~ & BR.~GR,_ F;H%u% A
- 33150 23 /s | - [ &R, SILT, 20 cm BJo
_ A | 32200 3 vo | 6 n::_a_ <anny (LT, ROCK FRAG., X5 tm B
L] REREREENEEET - / - BR, G,R.. SANOY .SrLT 20 cnn B
AL ] ] 33500 L & (3] - [l 108RK GR -BR. SitT, R0TS 2D con B
- A ] 33350 / N ERND BR-GR, SANDY (LT, IS e &
L [ 834ee | | - i U || |6&-Gr, sanoy ST, RO com 8¢
|| 33¥s0 /Il les |3 REQ -YE.-AR, (an0Y SiLT, 85nTS, 30 con 6
T - +
|| 23500 y I | 7 |- BR-GR., FNE SAUD, 20 cm &/c
33550 | | & Flll]|  |0aKER  <ier, 20 con e %o
)k (| 33600 - R (BR.)-GR., SANOY LT, 1 cm 8Jc.
| A 1133650 30 |/ | (8R)-6R., ANOY SiLT, 10 m 8/c
o] TR || 33r0 ‘ // 2 | = L. Y 8/c
v i Ll ol 0 0 O R | [ S . 18 ) Y ¢
T TITT , T




L;z‘ Eé l/ 2 /] 4 < '
Stream-Sediment San. Data Sheet

Froject (.: Project Name: MERAKER . Assay SLQES“OI‘I
8} Date: 02 1_9_6 q’in'!:gt}:l:e“ 1: No of Samplas on the Sheet l
Samele Type: Submitied By: O’(ﬁ_— 0275 Osio. Norway 24 Na of Samples for Assay @J
50’1, Supervisor: ey = n A‘1 3 Batch No. __
G ErEcer L = et [ VR P g o) o e S e -
i 0N b 31900 | 35200 =~ < e &R., SANOY SIET 20 e 8/c
UL LELL L [ %950 A . - PR.-GR., SANDY LT, 20 cim blc
i |32e0]| [ |3 | S ) - DARK BR., TALUS [SiLT, RooTS, R5.cm &/o.
B 1l 132050 ¢ | 1A 1L i B/o
|| 32t0 s 12 -1l OARK BR, STLT, 30 cm elo
L3 se) | 2 3 | - GR 82, FTNEJAN_O 20 cm I /o
L LEELL L 82| | L s 1% 1 -1 _BR. LT, 20 o b/c.
I AL ] 32350 )Y 39| - %R GR, SANDY SUT RncKFRAG., A0 cm Elc_
i 11| 32300] 22| | 29| ~ DARK en TALYS [GLT, 30 com 8/o
L - 32350 o/ /g - ' i - /0
g 4 ] 32900 / & | 21| R -OR , SILT 20 cmn .. 8/c
L] Wins 32450 Er )| 2§ | - |1l REQISH BR., 8iLT, Rock FRAG., A5 cm 6
A O A 2"~/ I O V22 B - 2 177 A A l6R -8R | sempy SILT, 20 cm
UEs [ _|325%50f /& | g __|(REDISH) BR., sANDY .Stl-r_,m&&._,_&cm__ﬁ
i 1| 32se0 L/ H$Y| 2.t REDISH gg, su.::: JoME Rack FRAG. gzcm 6
| 32650 g |a® | /21 BR., SANOY SitT, soME RooTS; 20
| ] nan 32700 B A N T LS EEMM%&M_ &
A e 32750 43 o - (REQISH) BR.., SANDY SILT, SoME ROCK FRAG., Hcna B
B 32800 ARENE BR-GR, AN ST, HDcon 8/c.
| 32850 ¢ | |0 T B& .~ *ft_c,g SANOY ST, 30 ¢ Blc.
. = 32900 | | | ~ 2 | ¢ B8R -0 |, CANOY. (T, 2B cm 8/c
e e3se f f 2 Ll @ L T GR -aR., SiLT, 20 cn, B/
| | 33000 - w2 Bl n 8 Jc
Y ANARRERARIREER ! . i L )
| l i 1 !
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[ briect @) Proicct Name: MERAKER ) Assay Sulstion Stream-Sediment Sami@Data Sheet
8} Date: OF/OR 0. 96 q’;dogiskc No of Samples on the Sheel L_}
Sample Type- Submitted fy: -(?«—B— 027;_%"&%?%3";” _ No of Samples lor Assay | &—t 5 |
SO 11 Supervisar: Cua 8atch No.
Sheet No |, 2ATPE Bedrock UtTMm a Sam. . {Assay Comments
TIz[3Td[s]8]7 {1 0 £ [ 0 (S E A Eas Sp¥g! |pler
ALt bbbl (31300 | 35 — NO ovERBURDEN. =2 NO SAMPLE
N L (3350 - | BR-GR. , <ANOY SILT , 30 cm 8/c.
i Al 21800 A5 DARK Ry SitT, 30 cm _B/o
b |31g50 23| - MWMMM m 8¢
| i 31900 55 " | SILT, ROCK ERBG., 30cm ~ Bl
] 31950 10T e J&&,AMMAW 8
| [f | 22000 18,0 DARK BR., SiLT, RoaTS., A5 cm B
3 ]| 22e50 _bb 1GR. -BR. 7. SitT, A5 em 8/c
_ il 32100 (4,) Bh.-GA.. SANDY MiT, 30 em Blc.
[ 32150 1.5 |.oAgK ﬁﬁ_ SiLT / TALOS, 35 cmn 8/o_
_ L) | 32200 b, 4 GR.-PR. .SU_T 30 con . 8
! el ]| 32250 o | | BR.-GR., SANODY SILT, |Semn _8/c.
| ]| 32300 1238 | REQISH _BR. MNOY&EL_KO_QK_:QHQJ*%?LM e
L] 3R35p ¥ [ B8R, SiLT 20 e &/o
u 32400 e @R, SILT J(TALLS) 8/ o)
L 32450 4 BR., TALYS, 35 cm O
| 32500 L3 | BR. ~QR., SAMDY SiLT, RooTS 1T em Blo
B ] 3255 _bb | 0ARK LA, n TALUS, RonTS) , Ud Qo
| || | 22600 98 | REQiSH GR -BR., FRAGMENTAL SBNOY SiLT, A5em _ Glc.
) . AL [ 32650 bk d N |___|8eqisH AR, sawnysiiT SoME éacﬁEEﬂ:é, 30cm B
i 1 1 32?00 g;l:{ Renistt BR., 8
- 2150 9 [ORRK BR., TALUS, 35 Cm s (D
] ] 32800 10, 9 |Rep, w—.-_s:e. ST, 30 em B .
[, {) T 32_51@@ 90 | BR,, SANOY SILT, ROCK. FRAG., 30 cim NS
| AL 3900 wp | REOISH BR_, AN Y_JLLTM&Q{ZE_QLS@G‘K 6.
L] ] 32950 13,9 RepisH AR, 8_
+ L AL Syo00 | - | = - QK_FERMMMI&LSB_DY LT, 30 cm C
I R R B _ e .
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F"Oi"c.-e- Project Name: MERAKER ‘ Assay ._,estion Stream-Sediment S' : Data Sheet
R 5} ~|Date: _Ql JQ_,__C)_b q‘;:lgg::;l:e“ 1 No of Samples on the Sheet I'_::;‘
Sample Type- Submitted By: —‘JB_ 0275'48';:3%&%,' 2: Mo ol Samples for Assay 2 J
\SO, L Supervisor: C“ 7’\ [q.u- 3 Batch No.
LT S T - R N i 0 00 e o B e piny |
IRENA __j_;_h [21b00 3booo_ ob | | 13 | - B BR., TALvS_, 35 cm O -
=i = . IREEREE N : 2 bso 2,3 v___jd’._“ - e ———— N O
i Wi 31100 ) 4,8 049 | - 4R.-BR. , SILT, 25 2m Blo
ALEELL L (eewso | 296 | | 15 | b BR, SILT /TALUS , 30 pm 8o |
. ! 31800 | — - |~ 1L T 20 cm /o
S O A X -2 = 2 |~ GR. , SANOY SILT, MUCH ROCK FRAG.y A0 C
Y O _|.3R00 SRR N Y 20 Y s 7 |l GR-BR., NI T, A0 6 |
SElS {31950 - 20|~ ||| |or-pR, sitT, 20 cm o
1 il 32000 nol | 88|~ |11l |- ' B i
- 1Ll (3250 | |msS b2 | ~ | BR., SiLT, | 6
|3eo| 34 | 129 | W] M,_s&mi LT, 30 cm B
bttt elbirl [rasel | 28 - y B/ -
L] 3220 | | 2is | 590 | - 8., TALS, U0 cm o |
. Al Y | 32250 b, ! Y I é.& SAMDY m_T SoME ROcK ERAG.; 35 can o'
_ 32300 — 7 I c‘;ﬂ tﬂNﬂVder S ME ROCK FRAG,., Sacn« C_
Al 32350 ob { | — |~ AR -GA. smuoy LT, 30 con 8/c .
32 Yoo - b | - BA. GR, SBNOY SILT, A5 cm 8/¢c
0 3t | 324s0 214 ny | - DARK BR., SiLT. [TALUS, 30 ¢ 8/
Al 41325001 | | 39 5% | - &R -GR J,Jsuz,mw_lzacx_ez&c.,«,_sﬂm___d___“c.
e 32550 6! | |51 | v RR.-GR., SiLT, 30 cmm 8/0
il e 32600 KA 42,3 v~ BR., rg-:.u; A5 o o
v l"i—- E* -1t - — —f %8 ==X o
SERERREES T I S
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KONGENS
KONGENS

KONGENS

KONGENS

KONGENS

KONGENS
KONGENS

KONGENS

KONGENS
KONGENS

TIGML. MANNFJELL

GML. MANNFJELL
GML. MANNFJELL

GML. MANNFJELL

GML. MANNFJELL

MANNFJELL

MANNFJELL

MANNFJELL.
MANNFJELL

MANNFJELL

MANNFJELL
MANNFJELL

MANNFJELL
MANNFJELL
MANNFJELL
MANNFJELL

MANNFJELL
MANNFJELL

LOVLIBEKK
LBVLIBEKK

LGVLIBEKK
LBVLIBEKK

LOVLIBEKK
LOVLIBEKK

T |@YTR2

DYTRLY
OYTROD
DYTREA

" |SKJERP S@ FOR MANNEJELLGRUVA

" |BEKK NORD FOR MANNFJELLGRUVA

t
i

|massivmaim

omv. grst.
omv. grst,

massivmalm

lys omy. b.a.
masswma!m

sampleprmve masswmalm

massn_rmalm

massivmalm

massivmalm
massivimalm
massnvmalm

‘masswmalm

lys omv.b.a.

|qtz-sulfid

omv. grst. med dissem.,

omv. grst.
qtz-ser-py

massivmalm
massivmalm
grovk. qlz-sulfid

massivmalm
massivmalm
massivmalm
massivimalm

massivimalm

massivmaim

qtz-sulfid, "knadd" malm
qtz-sulfid, "knadd" malm
5-10cm massivmaim

sulfidarer

sulfidholdig keratofyr

sulfidarer
sulfidarer
omv. grst,

massivmalm
suifid-qtz b.a.

__|grovk. gtz-sulfid

bandel qtz-cc-sulfid

samiepredve massivmalm

89031
89032

93036 |

57

Cu Zn
342 >10000
808 613
1243 696
25109] 1019
605
7585| 13792
14172]  50355]
12575 869
20185 >10000
1151 >10000
40075 1724
9346 3004
12771 1763
976{ 5139
" 356 82/
5619, 3846
_ 46] 66
_ 184] 4000
"~ 3619| 82819
- 10156] 83273
15689 1742
1948 g183]
6610] >10000
6479 19218
15182| >10000
17408 24009
6062 3192
33425) 16024
16468 97892
3164] 10930
26399 1802
10786 670
B8sa| 578
532541 4506
19827/ 1882
99| 180
11719' 89532
497| 37521
317} 64610
9826, >10000

2253

Pb
876
10

20

35

91
526
76
58
61

4!

134
425]
1674
47
307
1227
842
116
65
82|
300
76
88
32

14

10
33
3943

309
3695

Ag

0.1
“03 |
8.2
0.2
23]
56
48 |

108

|
20_9|
92 |
8.8
0.2

1.8
0.1

0.6
26.8
258
10.6
11.8
185
11.7
14.6
20.3 |
8.6
66.3
354‘
157.2 |
17.1
BBI
4.4
315]

221

1.7
98.0
185
40.3
8.5

Au
0.024

0.002

0.003
0.033
0.002
0.045
0.080
0.011
0.112
0.093
0.316
0.087
0.145

 0.006

0.003
0.038
0.002
0.012

2657

0.482
0.133
0.230
0.380
0.292
0.215
0.323
0.203

1.083|

0.714
3.745
1.304
0.399
0.873
1.960
0.854
0.047
1.591
0.503
1.321
1.868

267
12

20
12
11
22
26
16
14
13
29

38

25

22
23
25
11
15

13 3c

[A ]
thon

N —h -
MNMNMNNORPORNNOO O NON

153
103

Cd‘ S
198] 34.55
1 129
1| 264
4! 26.42
14 434
30{ 21,11
169|
2
587,
687
1, 3664
6/ 36 92
4! 2595
15 318
1. 060
11
1. 049
10/ 498
305! 3215
236, 25 55
6 7.73
24! 29 40
1133
7w
695,
69
14
50
307
43
19 26 70
7 4.93
5; 1.18
59,
22|
1-
239, 3435
82' 1505
175 622
296




- 1 - | Prnr. Cu| Zn  Pb] Ag| Aul Col As Cd S
@YTRS - _massivmatm | 9304| 17437 96579] 25| 272 | 0.203] 15| 11.' 226
6 |OYTRQ massivmaim B 930411_ 3441 >10000) 593] 376 | 1901 6 4204] 608
OYTRO massivmalm | 93042 10489 __>10000| 3057 59.1 | 0.954| 16| 826/ 299
@YTR2 massivmalm | 93043| 15318|  94564| 3237| 1i7.0 2135 11] 1635 236
T |TORSBJBRK masswmalm B _ 89018| 13904 564 38 B85 0.018 74‘ 4 31 3105
TORSBJZRK - ~ |massivmaim -~ _89017| '65997|  6120| 21| 30,9 | 0242] 292 21 32! 34 42
TORSBJGRK  — Jomv.gest. | se018| 136 341 71 01| 0001 18] 4 1 108
TORSBJZRK - ~ lgrovk. qtz | —sgot9| 377 3107 5 02 0001, 3| 4 13] 0.34
TORSBJORK " ccosulfiddrer | 8g020] 682 1137 38 05| 0.002] 19| 21 4/ 505
TORSBJBRK ) bandetmalm | 89021 18170  2861| 24 75| 0030 58 g8 13| 14 75
TORSBJ@RK B | massivmalm B | 89022] 20612] 25846 238] 91| 0025 46 40/ 108! 3571
T |GML, FONNFJELL __|massivmaim | 89035 30643| 39285 148] 136 | 0230 8 8 115 3075
GML. FONNFJELL massivmalm | 89036| _ 973| >10000] 90| 02| 0048] 4 14| 1012 3045
GML. FONNFJELL cc-sulfid | . B9037| 4523 17850 47| 17| 0033 1 7 53, 252
7 |GML.FONNFJELL ~ —  lgrennskifer | " 8p03s| 4533 40897, 15 1.6 0.039] 17 70 132/ 1010
GML. FONNFJELL massivmalm | 93051| 15655/  8949| 123| 66| 0193] 2 15| a1
GML. FONNFJELL ~|massivmaim _| _93052| 2097| >10000{ 486 50| 0075 9 6 1220
GML. FONNFJELL ) _|massivmalm~ - 93053| 24064 >10000| 11| 117 | 0393] 17 10| 680
_ |[FONNFJUELL (SYNKEN) ___lgrennskifer B 89042 72 29 4 01 ] 0010, 5 2 1] 1.49
® |FONNFUELL (SYNKEN) |ysomviba 89043 143 300 6 01| 0278 25/ 5 1 266
~ |FONNFJELL (MIDTSTOLLEN) Hett diss. - 89053] 30243 >10000 s/ 77] 0235 8| 20 785 3660
o |FONNFJELL (MIDTSTOLLEN) __|massivmalm ) | 89054 55707/ 13970, 22| 155| 0205 7| 4 453075
FONNFJELL (MIDTSTOLLEN)  liysomv.ba. 89055  119] 1440 5 01| o011 4| s 6 1.04
FONNFJELL (MIDTSTOLLEN) grovk. qtz-cc-sulfid | B9056, 13966 7804 14 51| 0578 1 2 48 293
T |[NYE FONNFJELL ~ ~ ___ |massivmalm | 89023/ 314/  391| 33| 07| o048l s0 4 1] 27.10
10 |NYE FONNFJELL _______ lomv. grennskifer, iggen _ 89024 72| 271 8 01| 000s| 21 6 1 3.50
NYE FONNFJELL [tuffitt(?) hengen 89025 38 120 2 01| 0003 s 3I 1 074
NYE FONNFJELL - _ lgrovk.qz i 89026/ 51 69 2 0.1 | 0002 2 3 1. 011
" [SKR2YDALEN — sulfidarer | 89050| 11080 344 6 16| 00s4] 141| 10| 2| 2930
SKROYDALEN - _|sulfiddrer o 89051 16385 3131 17 61| 0.483| 435/ 25 8 24.60
SKRGYDALEN B lys omv.b.a. 89052 90 22 2 0.1| 0012 13 4 1 3.96
SKR@YDALEN ) N samleprwve sulf:dérerldlssem 93029 13120] 1461 8| 40 0.0867] 289 14 2
SKRZYDALEN omv. grst. jngc_i_tett dissem. |  9303] 19318 2120 14 7.5| 0346 385 12 7]
SKRGYDALEN sulfiddrer _93031| 10914 1298 4| 52| 0032 287 12 6|
KROGSTADAA _____|sulfidholdig co-Kloritskifer | 90128| 397 838 4 04 0003 41 5 2l 200
KROGSTADAA " "~ |bAndet malm/kloritiskifer | 90129| 13118] >10000| 746] 174 | 0336 31| 25 488 640
KROGSTADAA ____|sulfidholdig cc-kloritiskifer 90130 50103 >10000| 78] 57.0| o0.090| 23 s' 755 20 10
KROGSTADAA ' - samleprove 80131] 22550 87024| 184] 243 | 0098 30/ 21| 386! 16.80
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