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Nickel prospeciing in Serlendef.

Proposalis for field work, summer 1970.

The following is a prepeosal for a prospecting campaign
for the field seascn 1970, as a follow-up of the previous
season's mainly geochemical reconnaissance work carried out
by NGU's personnel following the agreement with Norsk Hydro A/S
on cooperation of 2.6.1969,.

The proposals are based on NGU's report nr. €85, volume I,
received via overingenier W.-A, Nielsen. As background material
use has been made of geological maps by J.Touret, M.J.Kyan,
R.D.Morton and H.Batey, I.Starmer and collaborators, and others;
the =zirborne geophysieal maps on a scale of 1:250.00C and
1:100.000 published by XGU, as well as the writer's own limited
observations from the summer of 196&,

The conclusions reached in *his report zre thus not based
on the most detailed information available. In particular,
reference will have to be made to the other eight volumes of
NGU's report €85 and to the more detailed geologicsal maps vhich
it is hoped Drs' Starmer and Ryan will be able to provids if
they agree to the proposed programme of cooperstion. {ef. diree-
tor Kielland's letters of 6th March to Ryan % Starmer),
Background information.

I will not consider here the information on the geology of
Serlandet (here taken to mean the former Kongsberg-Bamble
formation between Grimstad and Breivik) and on the geology of
the nickel deposite published prior to Hydre's present cperation
(see summary in NGU report 885). These operations may be said

to have commenced in the summer of 166 with a geological-
geochemical-geophysical study of the Skogen area by R.Sinding-
Larsen, geological reconnaissance in Messelfelt and Bamble by
F.M.Vokes and geophysical surveying in the Messelfelt and Bambvle
areas by the team from Kjerholt. The main activity in the summer
of 1969 was the above-mentioned geochemical reconnaissance of
more or less the whole area of interest by the NGU team under
the leadership of Sinding-Larsen, At the same time geophysical



surveying (EM) of areas of interest in the Skogen area were
carried out by the team from Kjerholt, Late in the season two
diamond drill holes were put down to test part of the Brattdsen
mineralization in Messelfeltet.

The above work has lead to certain areas of interest being
defined in this rather large geological subprovince. Thece are
defined partly on the geology of the area, supplemented by the
airborne (AM) geophysical results, and partly on the geochemical
results. Previous to the geochemical survey, guides to nickel
ore in the area were in the main the presence of supposedly
favourable igneous lithology (ultramafites, mafites), and the
actual ccecurrence of Ni-Cu sulphides in the form of old mines,
mineral prospects and other visible surficial showings. In
several cases coincidence of favourable lithology and sulphide
showings occurred and these areas were considered as rather
more favourable at the regional scale, though of course no
obvious leads to the presence of economic bodies of sulphide
were apparent. Perhaps the only exception to this was in the
Messel area, where the weathered outerops of mineralized norite
at Brattfsen and Ramsefotfjell were obvious targets for an
investigation at the follow-up stage already in 1968, The rather
disappointing resulte (reported verbally) from the drilling at
Brattésen should not, in my opinion, lead to the premature
abandonment of the area. The Messel area should be one of the
areas given priority in this summer's programme (See below).

Sinding-Larsen's work in the Skogen areas in 1968 ehowed
that geochemical methods using both humus and stream sediments
as sample material were well adapted to investigating the

Presence of mafic rock and associated sulphide mineralization.

The agreement entered into between NGU and Norsk Hydro
called for a geochemical reconnaissance of the whole area
defined above to extend the Skogen study to other areas of
potential interest. One had no good grounds for supposing that
the Skogen area wasg necessarily the area of greatest interest
for nickel deposits and the geochemical reconnaissance technique
offered a relatively rapid method of delimiting other areas of
promise,



The resulte of this survey have now been presented in
NGU report 885 and an assecsment 1s rwade therein of the relative
order of interest of the geochemically anomalous areas defined
during the survey.

I have made an independent zsgessment of the anomaly areas
defined by NGU. It does not however necessarily imply agreement
that the limits placed on the areas on geochemical grounds by
NGU are necessarily the same as the limits of areas of potential
ore interest. The following-up programme will in more than one
case take in several arees of geochemical anomaly.

Results of 1969 field season.
The geochemical resulte from the 1969 field season have

resulted in the defination of a series of anomalous areas based
on both humus and stream sediment anomalies, In some cases there
is coinecidence hetween the anomalies based on the two different
sample materials,but in the majority of cases, such coincidence
is not observed. There seems to be little basis for assessing
the relative effectivity of humus versus stream sediment samplin:
for defining areas of interest in the present connection. Howeve.
I have tended to place greater weight on areas where there 1is

a coincidence of anomaliesgs from both types of sample material.
(This may of course be open to guestion ?Y.

The geochemical reconnaissance has served to define a serie.
of targets where metal concentrations in surface materials are
greater than in the surrounding ares. In this respect the
programme can be szid to have fulfilled its mair purpose. The
purpose of all types of prospecting at the regional level is
the definition of "targets" in the form of anomalous areas {o
which attention can be directed at the next, follow-up level.
This has happended as far as the geochemistry is concerned.

Of course we have other indications of "targets" besides
these geochemical ones. These are both geological, ore geologica
(prospecting) and geophysical. Coinecidence of two, or more of
the available indications zre considered as increasing a particu
lar target's favourability. Many of the geochemical anomalies
coincide with the reinforce, other types of indications, such as
favourable lithology, presence of "showings", etc. In other case
a geochemical anomaly occursg in the areas where other indication



were not known in advance. In such cases furthsr work must
be directed to invesiigate the other parameters in these
areas., In yet other cases, the geochemical results have

drawn our attention to areas, not originally considered as
targets, which on eloser inspection are seen to possess other
favourable indications. A particularly good example of this is
seen in the Toskedal area. )
Many of the geochemical anomalies are located over, or
near, known bodies of mafic-ultramafic rocks, which in them-
selves have been regarded as favouravle targets for Ni-Cu
ores. One has been aware, however, that not all bodies of this
type have the same potential for ore occurrence. NGU have
attempted, botn on the basis of the gecondary geochemical
dispersion from such bodies and on the actual geochemistry
of the rocks themselves, to classify their "ore potential”.
This work is &till in its infancy here in Norway and it is to
e hoped that NGU will find time and manpower to develop their
studies. In the mweantime, the criteris so far arrived at have
been used in the following assessment of priorities.



Proposzals for field work 1970,

The methods used in following-up the results of the
previous sezson's work will vary in detail from area %o area
depending on the type of information alreedy available. One can
envisage the use of geological mapping, both detailed and
reconnaigssance; mineral prospecting, i.e. the finding and deline-
ation of surface exzpressions of sulphide mineralization, further
detailed geochemical work to substantiate and refine the anoma-
lies already found, as well as geophysical surveys both ground-
vased and zirborre. It is suggested that geological &nd pros-
pecting work will constitute the main part of the operations in
Serlandet as a whole, though it will probably be necessary to
tazke supplementary geochemical samples. As regards geophysical
techniques, the time does not yet seem ripe for widespread
application of these, though selected areas can even now de
recommended for measuring as =2 form of case history on which to
base future work. Even so these measurements must be scupplemented
by the application of other methods in order to complete the
case histories.

Airvorne geophvsics (heliceonter).

In a memorandum dated 11.3.70 Director Kielland mentions
that it has been decided to allot funds for sbout 50-60 square
kms of geophysical coverage by helicopter (Terratest AB) within
the area considered here, preferably spread over not more than
two areas, I am given the itask of seleeting the area(s) to be
flown., My proposals are set out below and it must be again
emphasized that they are based on case history considerations
and not in the hope that one will find ore straight away.

One of the reguirements for a good case history in mineral
exploration is that it enceompasses mineral-bearing ground eof
known quality, where the geology is known in good detail, The
only area we geem to have in Serlandet where these conditions
can be said to even be approximately fullfilled is the Meeselfeli
area,

This area, in my opnion, stands out on several grounds.

The favourable comtination, mafic rocks with sulphide minerali-
zation, occurs, one hae a certain idea of the grades involved
from last year's drill results,; the mineralized zones have given
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marked, unequivocal EM ancmalies on the ground;, the arez is
the locus of both a small marked humus geochemical aromaly and
a larger stream sediment anomaly, the AM map shows that the
rock types in the Messelfelt most probably continue to south
for at least 5 kms while&here are indications of similar rocks
to the north.

The only condition not fullfilled is a sufficient knowledge
of the geology of the area and thus the area must be mapped this
summer, probably by Dr. Starmer and his coworkers., (See below).

The Messelfelt area and surroundings ie given No 5 ranking
on geochenical grounds by NGU, but I feel that ore geological
considerations justify it veing given the highest priority and
forming part of the case history area for helicopter borne
geophysical measurements,

This is especially so as it seems it may very well be
combined with another area nearby where conditions are extremely
favourable for the occurrence of interesting mineralization,
This is part of the area given "o 2 ranking in the NGU report
eand may be referred to as the Toskedal ares.

. The favourable indications in this area are, firetly the
occurrence of numerous sulphide prospects, a&s indicated on NGU
map No. 32-5, the presence of interesting humus and siream
sediment geochemical anomalies, a very interesting AM anomaly
in the form c¢f a low magnetic "tongue'" strefching northwards
from the generally hnigh magnetic topography of the Herefoss
granite, and finally, as far as cen be judged from the published
maps of the area, favourable lithology (basie, "amphibolitie"
gneisses) coinciding with the prospects and the geochemical and
geophysical anomalies, The coinciderice of these favourable
features makes the Toskedal area rank second cnly to the
Messelfelt area as an obvious place to test the helicopler
techniques. Again, as at Messelfelt, fairly detailed mapping is
reguired to determine the geological control for the other
parameters.

Between Messelfelt and the Toskedal area are other sulphide
prospects, probably not a1l of the Ni-Cu type, but of sufficient
interest to justify a determiration of their geophysical-geoclo-
gical characteristics. Among these are probably depcsits of the

"fahlbZnd" type (Boilestad type).



I will thus propose that the Messelfelt and Toskedal areas
be combined to form one "case history" area with helicopter-
borne geophysical measurements and geologiecal mapping in feair
detail. The area in question is shown in the accompanying figure
bvased on parts of NGU's 1:100,000 AM map sheets 1611, 15t1, 1612,
1512. The area proposed flown is 15 km long E-W and 4 km broad
NS. The total flight distance, taking & profiles per km along
a 15 km central line, will be 480 line-km. '

Roughly the same area, with extensions, where necessary to
elucidate rock units, structures, ete, will form the main map-
ping project for Dr. Starmer and hie coworkers. Dr. Starmer will
be contacted regarding this.

Other work.,

Although the Messelfelt and Toskedal areas are gelected

as being the most rewarding from a case history point of view,

it is clear that the region under consideration abounds with
areas of the highest interest from an ore prospecting point of
view. With the resources of man power and time at our disposal
it is also clear that only a relative few of these areas can be
investigated in the coming field season.

Thus the list of areas of interest below is by no means
exhaustive and it is not certain whether we shall be able to
cover all, or even the majority.

The man power available for geological mapping and pros-
pecting work in Bamble this year is:

Dr. M.J.Ryan with field assistant (NTH. stud.iechn) for
3 months, part of which will have to be devoted to Ringerike.

Dr. I.Starmer, possibly with two colleagues, for about
1 month each. (See, however, Dr. Starmer's letter of 24.3.1970).

The writer of this report; of the order of some days mostly
devoted to ecoordination and to guidance of the ctners.

The main effort of Dr. Starmer and colleagues will be the
mapping on aerial photos at 1 : 15.00C of the ares flown by
Terratest AB (see above). Any time remaining at their dispositio.
would be best employed in extending the mapping orn a maore recon-
naissance scale to cover the remaining parts of NGU's "inter-
esseomrider" No's 2 and 5, i.e., to try to assess possible cause
for the geochemical anomalieg in these areas. With this latter

work could also be ineluded reconnaigsance in the vicinity of
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humue anomaly 200G (area 12) and visits to the sulphide pros-
pects marked on NGU's map %2-5 to the east of the Herefoss
granite. |

Dr. Ryan and assistant {on the basis of say 1% monthe in
Serlandet and 14 months in Ringerike), would be available to
undertake the rest of the work. They will obviously not be able
to cover all the areas of interest listed below.

Areas of interest.

1. The Hogdsen-Laget area (NGU's area 1)},

This area ccmprises stream sediment anomalies 92 and 189
and humus anomalies 3349, 2963, 2774, %6909, 2810 and 2783, i.e.
it is a dominantly humuse type anomaly area. There are direct
coincidences between SS 189 and parts of H %349 and H 2963, but
these are in the northern part of the area away from the known
mineralization of the Hogisen area.
Geology: the area is covered by Starmer's group on the scale of
1:15.000 and probably needs no further mapping. Starmer will be
able to provide the geological coverage, From information avail-
able at the moment, H %%49 and probably SS 1809 seemingly coincide
with the large mafic-ultramafic messiv beiween Songevann end
Sandnesfjord (lLaget massif). Sinding-Larsen classifies the TLaget
massif as No 1 on his copper eriterium, No 2 on hie ccbhbalt
criterium and No 4 on his nickel criterium. However nc mega-
sccpically vieible sulphides seem to have been found in connec-
tion with this maessif. H 2863, southwest of Laget (Bjernéstérnet)
seems to coineide with amphibolites plus sediments. No direct
geochemical anomaly appears to be related to the Hegés deposits.

Geophysics: the AM picture is characterised by rather subdued
relief, with large, shallow, negative anomalies, one of which
coineides with the Laget massif. The Heghsen deposites lie in =&
similar megnetic "low" or negative anomaly, but there is a steep
gradient immediately to the west to a NE trending ridge of
magnetic highe.

Conclusion: the area is of deecided interest and should be asses-
sed on the ground this summer. On the basis of Starmer's 1:15.00(
map the area should be prospected with a view to ascertaining
the cause of the geochemical anomslies, particular care being
taken to detect possible non geological causes. References shoul
be mzde to the original geochemical data sheets with a view to
eventually supplementing the sampling.
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2. The area north of Nes Jernverket. (NGU's area 3).

This eggshaped area, about 6 km long-NS and 3-4-km wide EW,
is dominated geochemically by asnomely S§ 387 whieh runs NS alrmosi
the whole length of the area and has a width of 1 km. A humus
anomaly 3716 occurs on the extreme east of the area and apparent
ly not connected to 387. S5 387 seems to be related to a certain
stream and its small tributaries, draining south into Storelva
east of Nes Jernverk., This drainage system cuts almost a2t right
angles to the regional strike.

Geology: included in the area covered by Starmer's 1 : 15000map-
ping. Also lies in Touret's arez and he shows a HE-striking belt

of "amphibelites" with large lenses of "orthoamphibolites"(amphi-
bolites of magmatic derivation), of which the ore near Skjerkholit
and the orne to the NE of this, may be of significance regarding
the anomaly.

No sulphide showings reported in the area.
Geophysics: The amphibolite belt is well defined by a NE trending
belt of magnetic highs with 2 maxinun relief of about 700 over
the adjacent areas. Geochemical anomaly H 3716 coinecides with
an interesting local geophysical high-low juxtapositicn with =z
sharp relief of 6005 .
Conclusion: as for area 1: reconnaissance and prospectiing using
Starmer's 1 : 15000mars as basis,

3. The Hullvann arez. This forme part of NGU's area No 6, which
probably should be investigated as a whole. The gecchemical
anomalies in the arez are wholly of the humus type, nos. 3154,
3186, 3521, 3591 and 3434,

NGU report that these anomalies show medium to high metal
values which in the main must be due to the weathering of the
underlying mafic and ultramafic rocks. No sulphide showings are
reported from this area.

Geology: The area lies outside the areas covered by Starmer and
Touret, but is partly covered by a 1 : 15000 detail map by

Dr, Ryan. Ryan has vromised to send information regarding map
coverage in general in the area from Riser and northeastwards.
We have every hope that the area is already wholly covered in
sufficient detail for ocur purposes.
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What I know already of the geology seems to be very en-
couraging from the point of view of Ni-Cu sulphides,.in spite
of the lack of reported occurrences,

Anomaly H 3154, which is given priority by NGU} covers the
large mafic-uliramafic massif between Hullvann and Grummestad-
promising Ni-Cu situation. NGU's investigations of hard-rock
geochemistry place the Hullvann maseif No 1 on both the Co and
Ni criteria,

Geophysies: Hullvann marke the extreme SW limit of a belt of
marked magnetic topography, with highe up to 50 000)Y and lows
down to 48200) in close juxtaposition, which runs SW through the
Bamble area and covers the former mining areas of Nystein, Visse-
stad and MeTkjwr., Thus geochemical anomaly H 31954 is the only

one which appears show relation to this magnetiec belt. Probably
the belt NE from Hullvann should be regarded as an entity and
subjected to an integral prospecting operation. It probably

ranks second after the area already proposed as a site for

helicopter-borne geophysical measurements. The field work in
1970 should be directed towards completing the geologiecal-
prospecting - geoechemieal background in this area with a view fto
providing a good basis for an actual helicopter follow-up at a
later date,

Conclusion: completion of geological coverage and prospecting

of the type already proposed for areas 1 and 2.

The areas outlined above seem, to me, to be the ones re-
guiring immediate attention this summer to complete the geologica
prospecting, and possibly, - geochemical backgrounds prior to
any eventual geophysical follow-up. There remains, of course,

& large number of interesting situations which will recuire
attention as and when the manpower and time become available.
These are listed below, with an assessment of each. The ranking
in the list does not necessarily imply anything regarding their

relative priorities for attention.
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4. NGU's area 13,

An oval shaped area 6 km long NE-GW and 2% km wide NW-SE.
$S anomaly 350 in extreme NE end. '
H anomalies 2795 and 2753 as small circles at either end.58350
and H 2795 nearly coincide. Relatively small anomaly areas here.

Geology: Lies outside Starmer's mapped area, but on the area of
Touret's map. This shows that the area js cut centrally, length-
wigse, by a NE striking belt of "amphibeolite" and "orthoemphibo-
lite" up to 3 km wide, part of a much longer belt which rune
almost the whole length of Touret's map, from Kroken, through |
Veghrdshei, Espelands myr end further SW. Complicating factor

j¢ the presence of the Etterdalen sulphide deposit (Pb-Zn-? Cu)
which as Sinding-Larsen remarks, could give rise to at least the
SS anomaly. However the two humus anomalies seem to be connected
to the SE border of the amphibolite zone gnd may be of interesws
to us.

Suggest: Area has a certain interest and a prospecting-type
reconnaissance mapping of the amphibolite belt in this area
would be or interest - followed up by supplementary geochemical
work to define the humus anomalies rather better. Fairly low
priority

5. NGU's area no. 15.

A roughly rounded rectangle, 5 km long, NE-SW, 3 km wide
SE-NW. Lies SW along strike from NGU area 3. Contains two
SS anomalies 601, 609 at either end (NE and SW) of the area and
H anomaly 3782 rather centrally placed between them, bui nearer
to 609, Small anomaly areas, ginding-Larsen gives them low
priority.

Geology: lLies on the border of Starmer's mapped area, but mostly
inside it, shonld be adequately covered.

Ties in Mouret's area. According to him it covers an area
of quite monotonous geology: - vholly congisting of his "undif-
ferentiated Bamble banded migmatites”.

Very difficult to see a geological reason for the ceochemi-
cal anomalies in thie area. Suggest it degserves a low priority -
unlecs Starmer's maps show something of interest.

No further field work proposed 1f Starmer confirme Touret's
picture.
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6. NGU's area 12, anomaly H 2000.

NGU mention high Cu and low Co, ¥i indicatiing Cu minerali-
sation connected with gquartz veins, but also mention po showing
possibly connected with amphibolites.

No geological control. Lies within 3% km of border of Herefoss
granite,

Very low priority - but may be worth = vieit if personnel and
time allow. (See remarks above regaqﬁng the Starmer group's
programne) .

7. NGU's area 17, znomaly H 2726,

NGU indicate low metal values, sample is probably taken
over amphibolite. Touret's map confirms this. & belt of "amphi-
bolite" with "orthoamphibolite" "core" #-1 km wide, runs for
ca 6 km from Hestisen to the SSW, with the core ca 24 km NW of
Froland, coinciding with the anomaly.

Could be prospected fer further signs of mineralization. Must
be given a low priority.

&, NGU's area 14. Anomalies H 2502 and H 2175.

NGU give priority to H 2175, but it is difficult to cee
reason for this on geoleocgical grounds. Both ancomalies appear to
be related o the belt of "amphibolite" and "orthoamphibdbolite"
shown on Touret's map running from NE to SW from Kroken to
Bleggstadvatn, a distance of some 5% km. It is the same belt to
which anomaly ares 13 is related (see above). 1t would be inter-
esting to plot all samples falling on or near thie belt to see
if it has a general anomalous character or not. Experierice 1is
that such "concordant" amphibelite zonees are not the best places
to look for nickel ores - c¢f Ringerike report from last summer.

Area 14 could be included with 1% as far as recommendations
for further work go, i.e. a prospecting type reconnaissance with
possible supplementary geochemistry. Fairly low priority.

9, NGU's area 16, anomaly H 30&6,

NGU do not give this any high priority, the anomaly is
Cu-high,.

According to Touret it lies in an area of granitic gneiss
forming tne core of a regional fold outlined by & thin bel?t of
amphibolite outeropping some %-1 km to the west. The anomaly
doee not secem to be related to this amphibolite.

One cannot give this any priority.
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10. NGU's area 10, anomalies H 2947, H 312€.

NGU consider these anomalies, with medium-high values in
Ni, Co and Cu, to be due mainly to the weathering of mafic rocks

The aree lies within Starmer's area and we should be able
to get good geological coverage. Touret has also covered it.

His maps shows rather interesting geological features. It is
obviously an area of great complexity, both of structure and of
lithology.

H 3947, the southerly of the two anomalies appears to coincide
with an area of mefiec rocks at Indre Sendeled. The northerly
anomaly H 2128 is not so obviously related but there are smaller
areas of mafics within it.

The areaz thus apvears to be not without possibilities for
the occurrence of Hi-Cu sulphides and ought to be further invee-
tigated. This would probably be beet carried out in conjunction

with the investigation of parts of area 1 and the Barmen area.
These areas logically hang together and ought to be invegtigated
as one project. (See below).

11. XGU's area 4: anomalies S5 153 and SS 340, of which no. 340,
mainly to the east of Nidelva, is by far the bigger, covering
an area roughly 10 km NS by 2-3 km EW. No, 157 is a small,
circular (single point ?) anomaly west of Nidelva. NGU charac-
terise the area as containing "mwany, often very high, Fi and Cu-
values indiecating that nickel and copper sulphides are concen-
trated in the area".
Geology: To the west of the area-covered by Starmer's group.
Covered by Touret's map, which indicates the area is underlain
mostly by banded migmatites, with a rather narrow NE-SV¥ belt of
amphibolite ca. 5 km long. No prospects known within the anomaly
areas, but one is marked on the NGU map due west of the Nidelv
on the edge of 3%40.

Not too easy to assess this at present level of geological
knowledge. Needs mapping and prospecting on ground before furthe
work can bpe recommended.
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12. RGU's area 9: Anomaly SS 692, an oﬁalfshaped anomaly area
5 km long ENE and up to 2 km wide. Characterized by NGU as
showing, in part, very high Wi, Co and Cu values which should
indicate the weathering of sulphides.
Geology: Outside the area mapped by Starmer's group.Touret's
map indicates two NNE-striking "amphibolite-orthoamphibolite”
bands, each about 4+ km wide, crossing the anomaly area. The
anomaly is obviously related to a drainage system crossing the
strike of these bands, end may be due to sulphide mineralization
associated with them. However, a number of zones of graphitic
schists are also indicated as crossing the upper part of the
stream system and may possibly have contributed to the anomalous
metals in the stream.

Such an anomaly must be carefully followed up on the ground
in order to cheek the possible sources of the metals.

1%, NGU's area 11. Anomalies SS %75 and S§ 378. Two small (single
point ?) anomalies about 5 km apart along the NE-OW strike of
the rocks of the area. NGU say: "comparatively high nickel values
indicate the possibility that there may be nickel sulphides
connected to basic layers". However, Touret's map indicates a
nunber of zones of graphitic schists in this area and the anoma-
lous metal values could be related to these.

These two anomalies would not appear to be very promising
as far as presence of sulphide deposits related to mafic bodies
is concerrned., One should however note the presence of a nickel
prospect 2 km east of 378&. ¥hould be checked on ground on a
prospecting basis.

14. NGU's area 8: anomaly SS 413, a roughly circular anomaly
area ca. 3 x 2 km, just east of Gjerstad.

From Touret's map it can be seen that this anomaly straddles
the NE striking zone of amphibolite-orthcamphibolite, which runs
from ¥roken to Bleggstadvann end which has already been mentioned
in connection with NGU areas 13 and 14. This zone, which is some
thing over 1 km wide at this point is cut at right arngles by a
prominent drzinage system to which the anomaly area is also
releted. NGU say, "Nieckel sulphide prospects are known in the
area and are responsible for at least one of the anomalous pointe
in aneomaly 413. It is probable that the sulphides follow the
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NE-striking amphibolite without being able to say anything
regarding the form or quantity of the sulphide concentrations”.
The juxtaposition of SS anomaly, the r:ight type of litholo-
gy and actual sulphide prospects, is intercsting and would indi-
cate the necessity of looking more eclosely at the area on a
prospecting basis. The area also needs 1o be mapped geologieally.

15. NGU's area 7: anomaly SS§ 450, a bow shaped anomaly area with
its concavity facing east and with about 5 km between the "horns"
of the bow. NGU reports that the area is especially characterized
by high nickel-cobaltvalues and medium to low copper values.

This anomaly possibly represents merely the weathering of some-
what sulphidic basic rocks",

Geology is completely unknown to me at the momeni, but may be
covered by Ryan's mapping. If not it requires reconnaigsance
mapping and, in any case prospecting for signs of mineralization.

Summary of vroposals.

The work proposed for the Messel-Toskedal area, in conjunc-
tion with the airborne geophysical work is given the highest
priority in the summer's work.

The following work is alsc regarded as essential this year
(See "Other work" above pp T7-10).

Area 1. (Heghsen-Laget). Maps to be provided by Stomer's group
as basis for prospeeting by Ryan. ‘

Area 2., (NGU's area 3). Mape to be provided by Starmer's group
as basis for prospecting by Ryan.

Area 3. (Hullvann area - NGU's area ). Maps to be provided
by Ryan as basis for own prospecting.

The following areas should be given attention if and when
the above work is completed. (See text of report for detaills.

Area 11. (NGU's area 4) Neede napping geologically.

Area 15. ( " " 7)., Ascertain if mapped. If so prospec
ting operatione.

Aree 14. ( " " £) Needs mapping geologically.
Ares 12. ( " L] 9) n 1t n
Area 10. ( " " 10) Covered by maps. Could be prospecte

together with area 1.
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It is not considered realistic to list any more areas for
attention this coming summer even though it is cbvious that
these exist. .
Without wanting to present too rigid a programme, the following
proposals are made for the disposition of the man power available
for the work in Serlandet this summer.

Dr. I. Starmer, with two colleagues (7).

About 1 month each, i e. total of 3 man months in field.
To provide: geological maps at 1:15 000 of the area already
mapped by them gcf. Starmer's letter to FMV, dated 29.1.70)
from lat, 58925 N to 58955°N (i.e. from ca. 5 km south of Tvede-
strand to about Gjerstad).

To map and prospect: 1) the areas proposed for helicopter -borne

geophysics, together with the extensions suggested above.

2) Area no. 11 zbove, (NGU4) on a reconnais-
sance scale with speecial attention to possible causes of the
geochemical anomalies.

3) if time still allows prospecting and
reconnaissance of NGU's areas 13 and 14.

Dr.M.J.Ryan with assistant: % months, of which about 1% to 2
in Serlandet (7).

To provide: detailed maps of the relevant areas north of Starmer!
mapping, especially those covering area 3 above (NGU 6) and NGU
7 and 8, if these are available.

To prospect and if necessary to complefe mapping on a reconnais-
sance scale, the feollowing areacs:

Hogésen-Laget, area No 2 above (NGU 3), Hullvann area and
rest of area % above (NGU 6); area 14 (¥GU ©) area 15(NGU 7)
area 12 above (NGU 9 and area 13 above (WGU 11).

The above suggestions are probebly maximum programmes and are
subject to adjustment.

Trondheim, 5.4.1970,.

Il

F.M.Vokes.



