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Sammendrag

Several copper anomalies were found near Langtjernet at the eastern end of Sanddølafeltet during the
reginonal stream sediment survey in 1973 (NGU oppdrag nr. 177, Grongprosjektet, kartblad Andorsjøen
1823 I). This locality lies mostly within the Sanddøla trondjemite but includes the contact with a
greenstone unit. Some samples were subsequently analysed for molybdenum and several were found to be
anomalous. This led G. Gale and R. Kvien to conclude "we interpret the Cu - Mo mineralisation occurring
near the roof of an intruded trondhjemite as a porphyry Mo type of deposit" (NGU Rapport nr. 1189, page 21).

This premiliary report is to briefly describe the field work and record some of the results which may have a
bearing on which areas of Grongfeltet merit claiming of mineral rights. The final report will be ready
early in 1975.
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INTRODUCTION

Several copper anomalies were found near Langtjernet at the eastern end

of Sanddølafeltet during the regional stream sediment survey in 1973

(NGU oppdrag nr. 1177, Grongprosjektet, kartblad Andorsjøen 1823 I).

This locality lies most1y within the Sanddøla trondhjemite but includes

the contact with a greenstone unit. Some samples were subsequentIy

analysed for molybdenum and several were found to be anomalous. This

led G. Gale and R. Kvien to conclude "we interpret the Cu - Mo minerali-

sation occurring near the roof of an intruded trondhjemite as a porphyry

Mo type of deposit" (NGU Rapport nr. 1189, page 21).

The author's task in 1974, as part of the Trondhjemitt-prosjektet, was

to confirm and accurately locate the anomalous streams, to examine

outcrops partly in conjuction with G. Gale, and to carry out a pilot

project of rock sampling.

This preliminary report is to briefly describe the field work and record

some of the results which may have a bearing on which areas of Grong-

feltet merit claiming of mineral rights. The final report will be ready

early in 1975.

2. FIELD WORK 


282 stream sediment samples were systematically collected from an area

(Fremstfjell-prosjektet) delineated by reference to the distribution of

Cu Mo, Cu and doubtful Mo anomalies found during the 1973 regional

survey. All sample sites were marked with wooden stakes (tegning

1289-01).



115 rock samples, of which 55 are for chemical analysis and 60 for pet ro -

log:cal studies, were collected from a smaller area defined by the 1arge!.

stream sediment anomalies and known mineralisation from 1973. Thes(

sampJes were not collected at regular intervals, but from scattered

rnrnera1:sed and unmineralised outcrops as a pilot project in order to

ass:st planning of a possible future detailed systematic rock sampling

project (tegning nr. 1289-01).

20 soll samples and 4 rock samples were collected around a chalcopyrite

- pyr:Lte occurrence within the trondhjemite found by G. Gale at a prospect

at the side of a lake, henceforth referred to as Amøbetjernet, which is

0.5 km south of the Fremstfjellet area (tegning 1289-01).

35 stream sediments and 12 rock samples were collected during a few

reconnaissance traverses through the central parts of the trondhjemite

intruson between Kolitjernet and Nesåelva (tegning 1289-02).

1, 6 strearn sediment samples were collected by T. Sørdal to the north


east ot Fremstfjellet (the 1974 regional survey, NGU oppdrag 1276),

FREMSTYJELL-PROSJEKTET - Detailed Stream Sediment Surve

Cu and Mo show a host of anomalies. 20 of the 282 samples have a Cu

content exceeding 580 ppm which is the maximum found last year in this

area. The 1974 maximum is 1850 ppm Cu (sample number 64). Mo,

however, provides the most interesting results since 38 samples have

an Mo content exceeding 176 ppm (last years maximum), and they range

up to 1780 ppm Mo (sample number 55) (tegning 1289-01). Background

values for Mo in stream sediments are usually less than 5 ppm.



Many of these samples were, however, taken from very small strearns

w1.11 a high organic content and low silt content in the sampling material

whach probably tends to concentrate heavy metals. Preliminary result s

t:om a separate study on the - 180p- fractions indicate concentration ot

Ca and Mo by a factor of approximately 2.5 in organic-rich fractions

nor mal stream sediments and a similar factor of about 2.5 in normal

stream sediments over silt-rich fractions. The thin overburden in this

area of extensive outcrop may also be a factor causing metal contents

h'gher than is usual.

Ihe Fremstfjellet results will be statistically processed with regard to

st t eam order and Fe, Mn and organic content but even after correction

't :s expected that the highest anomalies will have Cu and Mo contents

re spectively about 30 and 100 times background values.

4. FREMSTFJELL-PROSJEKTET - Reconnaissance Rock Sampling.

"Ih1s year G. Gale found more Mo-mineralised rock within and along strike

or the zone of molybdenite - chalcopyrite - pyrite - bearing fine-grained

porphyritic trondhjemite indicated by his mapping in 1973. Also he found

molybdenite veining in the vicinity of one of the Cu + Mo stream sediment

anorna1:es of 1973 at the head of Smaltjernet. In addition several new

Mo- or Cu-mineralised outcrops were found mostly within the same zone

by the present author.

Molybdenite occurs in narrow veins often less than 1 mm thick but occasio-

raily up to 6 mm thick. None of the veins were found to intersect. The

rock type is always pyritised trondhjemite or silicified pyritised altered

t rondhjemite greenstone contact rock.
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Prehmtnary spectrographic analyses of a chalcopyhte-bearing chip

(specimen 3083, tegning 1289-01) from a pyritised zone at the north-

we stern lim1t of the area tncl:cated 3 000 pprn Cu, 300 pprn Co, 300


ppm Ni, 100 ppm V and 10 ppm Mo. The host rock is probably a very

altered block of greenstone within the trondhjemite. A malachite-bearing

chip (spectmen 3022) from a pyritised zone at the eastern limit of the

area yLeided 100 pprn Cu, 60 pprn Co, 100 ppm Ni, 100 ppm V and 20 ppin

Mo. The original rock type is uncertain, it is probably a very altered

greenstone. Otherwise finds of copper were not encouraging.

Chalcopyrite and molybdenite were very rarely found in the same rocks,

rnolybdeMte generally being restricted to the trondhjemite and chalcopyrite

to the greenstone but both occurring in the very altered contact zone.

Thus it ts possible that the two Cu + Mo stream sediment anomalies of

1973 were fortuitous and that these elements belong to separate episodes

of rnineralisation although these were probably genetically related.

AMØBETJERN-PROSJEKTET  - Preliminar Examination.

Trac es of molybdenite were found coexisting with the abundant chalcopyrite

and pyx;te at this locality. A chip from specimen 3038 gave the following

prelimtnary spectrographic results: > 3 000 ppm Cli , 1 000 ppm Mo and

100 ppm Ag.

The soil samples (parent material, mean depth to bedrock = 29 cm) gave

several results significantly greater than the background values: medians

16 ppm Cu, 2 ppro Mo, maxima 171 ppm Cu, 37 ppm Mo (tegning 1289-01).

The petrography and geochemistry of this mineralised outci-op differs

considerably from that of the rocks found within the Fremstfjellet area.

Furthermore there is a band of only background value Cu and Mo stream

sediments separating them. Hence it is likely that Amobetjernet repre-

sents a chfferent type of mineralisation, for example both Mo and Cu

related to the trondhjemite.
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KOL1TJERN - NESAELV PROSJEKTET - Reconnaissance Traverses.

Results are not yet available for the rock samples but no mineralisation

was observed along the traverse routes.

The stream sedirnent results for Cu are low compared to the Frernstfjellef

area (medjan = 8 ppm, mean 8.9, maximum •-;27 ppm) but some of these

values might indicate anomalous streams. the Mo results a r e


low (median 1 ppm, mean 2.4, maximum - 10 ppm) but the higher

values are signif1cantly greater than the background distribution and hetå e

are believed to be indicators of further mineralisation.

These anomalies are pr1ncipally in the streams draining the Kolitjernet

and KeEfjeilene areas where there are several blocks of greenstone

w;t1nn the trondhjemite (tegning 1289-02). The anomaly between Nedre-

and Midtre Nesåvatnet is from a river rather than a stream and suggests

some Cu and Mo mineralisation close to or at the north-east contact of

the trondhjemite. Vast unexplored areas Ee to the East and West of these

reconnas ance traver se s.

REG1ONAL STREAM SED1MENT SURVEY

The origna1 plan to cover mainly the greenstone area North-East of

Langtjernet was extended to include the arkose unit from Langtjernet to

131åmuren, the trondhjemite - greenstone contact from Langtjernet to

Midtre Nesåvatnet and a few extra sample sites within the 1973 regional

survey area (NOU oppdrag 1177). This extension proved profitable since

anomalies occur in al1 areas and most are new indicators of mineralisation.

At this stage arbitrary values of 50 ppm Mo and 100 ppm Cu will be used to

inchcate anomalies. This yields 53 anomalous samples of which 6 occur

LtInn an area of oppdrag 1177 which is also within the Fremstfjellet area.



AIong the trondhjern:te - greenstone contact there are 8 Mo, 21 Cu and

Mo On anomalles whtch show a clear pattern of Mo on the trondhjemitu

scle and Cu on the greenstone side (tegning 1289-02).

2 Mo anomaltes (230 & 240 ppm), which are the highest outside the Fremst

fjellet area, occur in a stream at the eastern end of Gaziervannet dra,Mt g

silicic volcantcs with intrus.ons of trondhjemIte, according to G. Gale

(NGU Rapport 1189, unit 11, pages 13 gz 36, tegning 1189-04). This .s

close to the molybdenite - bearing quartz vein and chalcopyrtte-bearmg

erratc. found in 1973 (op. ctt pages 20 & 25).

An adjacent stream shows 2 Mo 4 Gu anomalies where it flows over unit

11 and un..t. 4 (trondhjemile), but upstream nearer the summit of 131amurbu

there are 2 Mo and 1 Mo anomalies where it drains only unit 23


(arkose, conglomeratic arkose and cong1omerate: fragments derived

mainly from medium-gramed trondhjemite) (op. cit. pages 14 & 36). All

samples in these two streams are anomalous.

8 Cu anomaltes (maximum 620 ppm) occur between Gaiz-javre and thrbu

kilometres North-East dratning mainly trondhjemite (unit 4) but also

arkose (untt 23) and greenstone (unit 13).

8. COMMENTS

In 1974 the stream sediment anomalies from 1973 have been confirmed

and more accurately located. Since many first order streams were samplbd

and the overburden is generally thin the location of mineralisation can in

many cases be narrowed down to small areas. Several anomalies can be

explatned by the low grade rnineraltsation already found. However, many

of the new stream sechment anomalies occur in streams or stream systems

wh:ch were not tncluded in the 1973 regional survey and therefore Le oul.

side the area in which we were especialty looking for mineralisation th:s

year. Consequently il is possible that sorne outcropping mineraltsation

in the F'rernstfjellet area has been overlooked.



Mat v ot^ the anoma_es occur 'n streams wh'ich do not draSn the mo.tytid,

chaicopyr,te- pyr.te zone or tts probable westward extension. Most o .1.•

anornahcs octiLtr a wt.de north south zone between Korttjeruet and

Eretbrubekker. Severalt anornahes occur streams draining the ate,


to the north-west of the Fremstfjellet area. This nnexplored area should

be scheduled vor a detailed survey rtt 1975.

Some k nd ol nterre1ationsh:Lp between Cu and Mo is suggested by the ort

vations that on1y Mo stream sedlment anomalies (117 & 118) were found,

below the chalcopyrte.bearing rock specimen 3083 near Korttjernet

only Cu strearn sediment anomalies (43, 44, 45) were found below mob:

dente. hear..ng rock speLmens 3044 igz.3045 in Brattbekken.

The new reg-ional Mo and Gu stream sediment anomalles North ot Langtie,-1“,t

and those w:thin the det&led Fremstfjellet area be along a curve parat,t

to and astr:de the south--eastern contact of the trondhjemite body w:th

strong t ndenc tor Mo anomaries to be on the trondhjetmte s:de and Cu

aromal -.5 un the g.-eenstone side, The 1974 reg.onal survey shuws n“;.•

Mo anomtit_es than th:t i973 reg.onal sur‘ey jonly four s:imples > 50 pIntir

It s th-rofore cluhr n0ss--..1e that a detaied survey around the tew aLe-»

would y:eld more and greater anoma'ies as happened thH year.

I he grtot hern cal data reeds processMg and rock analyses and thin sect or

stud;es have yet to be done hence it too early to provide a reasoned


estirnate of the probabffity of fincnng a workable Cu and/or Mo deposit Lt.

the areas mentioned, However, there is strong evidence at present to

suggest that the area is enriched in Cu and Mo and possibilities for flnd,ng

porphyry Cu/Mo deposits therefore exist. This is thought sufficient to

jushfy recommendation that mming rt.ghts in the area are claimed befo-e

exp.ry ot the Grong Law, pendMg decisions upon the kind of explorator, te

be car-ed out in 1975.

S,rce the south-easttern part of the trondhjemite appears to be a mo pre

and the nnighbouring greenstone to be a Cu province, it is suggested th,tit

at teast n bcIt about 4 km wide along the enNre contact from North ru
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Midtre Nesåvatnet to West of Kolitjernet is claimed (about 70 km2).

Also at least the entire eastern part of the trondhjernite mass (East of

a N-S line through Gjaøtingrumpen) should be scheduled for a regional

stream sediment survey in early 1975. Several areas merit detailed

strearn sediment, rock and perhaps, so 1 surveys.

Further it is suggested that the area between Blåmuren and Gaziervannet

is claimed since this is especially encouraging for Mo, and perhaps also

the area of Cu anomalies to the North-East.

Since Mo stream sediment anomalies commonly occur independently of

Cu anomalies, all the samples from the 1973 regional survey West of

Langtjernet will now be analysed for Mo. It is recommended that previous

surveys in Grongfeltet in the vicinity of trondhjemite are reexamined

with a view to analysing samples for Mo.

Norges geologiske undersøkelse


Trondheim, 11 October 1974

,

David Smith



197-

5-4

724 S 00

il;

291

I( 0 R r1-7-1-ER fvE;-r72+

170

299ie3 72/
5fi

/ 2q[ 72?

32,4
211

1i1
5il

110

32.2. 513

104
573

0 :
110

fri 115
3O20- 	 -

kt< 17 '3Z2e
C29.

301

50(

112

fl 111275
24.

110

0  
1025'

72 4 00P01 qi
, 11

4o, fi
4‘t khl

dtc:::::::••

2 8

/
414/

4411V7 3 20
1015

qg hksok9
ar?

017 7n,

lio

99
eRe 11'
-n-eqv 't

44(1 /06'412

4i7 tef 3 4sIt
241

262

241
2G15

26I

G-Reilre-,2 19v perfinegr

gte-/+157f7eu - g h-Ter

/6-2952  126M v 92-de-/e2A/Rt_

/ /973

ger. G-/ OIVI0L

224

kg G/On L. M, serz» eA/ k

t7lettlf-77tK" 01-01,-

G" ;(  

rroaR6- // 217 _ i3

0 99 p /2/26- 127G - qik

 9-2 , 2 n

ES

274100 99
261

Cr7 254

26>

271-F ---,

2222

Wt

,rtp.k f 222 \

 
22(

9
2-611 r `I W S 1......

224 .22/

12? 214
(

213/02
707ir

12,9999"6"1-411-1NG

G19ffivse91 9)./

9A atC.

/91 fr 1072
L 1g

96
24, 25-0

97
2 ;1/2

30 70)23 27273 223

7-EG-t.IET rttA FLY fora

vG3-. 35-7 - 120$7 og / 30

dr.5 "Tah-fre (200

24 .30

23/ 6
ti 3/1, -

et__-3-

0614.i-e-124/6
124.

fii

223

2 35 21‘.
95- 24V 2(9253

291
4,/

251
2.32

22023+ 239

3010/1.9 P
63 246" 21(

3"4
2‘4. 72 35-00

rr?,- g-A/7-7.7-d-remeT

270215 / 269
62

fl 7/0
46 3093

0
27, _-

0
4 ,4 5m," 3 f2 -7- 1"

3041,

42

4 3"''-?

t93

on 0
c1/4"`

34

941..
k5

240 23130“5-2 307/

Rct: e fl

et
60

$.2 279
21;

109"9 7e91

7196+

49
2' 3

3cos 16-ks iJ
1019

020

3022

719 2
7926

9.27

-42

47

2127c/4
tR1lre

71g3
I- 1-

g
7$

31/11( /R4-

s 3-51if6 1_ _r 7? /162

/ 1,h,0°105-/

R6 -

ri?

709 76
3016

oll 66
167

G$
200 201 2,6 (v.

t 1f 191 4•0
/G 3/32

203itt

2r2

201 ,
'10

11F 17

30012

70,10

Cj
cr-7 r‘i ,1/4---11 /30

lan 2
11

IT4 le
26 27

29-

I y15-4
/2"3 /‘ /

/3-1

2+
23132 / 0 7 2 3 000

2 2

3

14 7/
14.3- 2o

146 2-1 2

I6O 1 4-4
77t s-

I4o 73
14

/4/ ,/.; (2- 11/

127 112
LILLec r,ec/24/1:- T/3/V

3o (..q-1-Lc -,Att -rfcttm

132 ry 27
91)1./. -

7".

/26
t fl

fl
-772/?2r 7-6"/e/Vc712s- 92

7+

—

7 2 2 5-790

b'
Itt` r

00 427/

010 2s
A

TERME.

/02

bey' 00 c750
,0,
/0 .7}

Ai4L65-Ton( oas. 95: /9"2

	

-rfOn/  D5 1F tir•

--rgfic

72 E 7-11L rER 6.6-oh-ye-A4/s/<-
fiRy:51,,e----rffk-fiva

FRE-A-7
er, 6-1 av

lie C2 IVT) JR:-/v7 - os J-6 frr-re

e otv

GRCAIG — 171? C S

Bern-ere 221/.1 e-nere-gPf0Øee-ioy

0 


tri-Vrec

VAlloefi aitunfA/

52-e-/Alpfessirt,


X le/A/PR Ø.r

p R Øe

/1(25-/ ly rfei fret

P/11 /5-1-1 VL

/." .5-00 0 /5-,91e7-File--

NO(21)-77,2561/Geti-AG-

-74_ icca"

E -r.gLL

G 3 100 pr, C 1,VA/11OLD

0
1077

joyz 1331 74,

10 7i iosy
- Geen/SeAl s-L/

6-ReAlacy "fli

freirn-e-Je"421,4 erAerele 1°fie Øviff?
72/6-A/m1G ±//2 h-rat-rg4,9z>IvateG-E-S s00 rp'A P4 (2

S 7-67N fi.pr gSnrie
/287- ol

13
11

122 2 1f?1":v /-/ 6 / /21



 

111.11tr

/

\-

6 0 ‘L ./
Cr /

/.

soLiAl

70"


1#, •s•••

c.-\

$3
il
c 0968)--...fr...—. _____-r\

_ _ _
G _

- C S . •
\ \ \

 N N
I

I

li

301

-3aS

in 


\ N (112 (i467)

\

	

1 --
/ / wcrifyg-rwer

	

Li
. .7 ...--

rn 1n -7-icar 7 71t105/71..
/ 0.770 _ —

117 7 (/973)

Hes"P"." sfEC.6:41

<

313

welnle

fit's tyli-nvir

 ..---- ---./ \
-/ N( V \

/
\ --reigitrd----f j.) • ,....., i . •0 - \

\ i \I

	

i /. r..ct‘ N.
/ / r-<

/ •
S / \

7•• `,. •
C) ."k‘c•-- .--- \

i
/e /

C G)

va
sll '

I

Mr.riysitylr

•

G-

-r 2111
•

•

21 1

leo

ge3.

G.-yre TING-

11~

Nic•Ille sav,f

vig

212 24f
211

3121
31211 / Iii

22f1 AA G %
210 tiR r 3Lit

i f1/4/Cr
217 216 3121

.211?
213 itT3 211‘

II

2114
- ,

11.21 - —
Tre -ris/4.1tRa/Iter

PtSt, 1417 mer

/ / 7 7- (/ 7.9

211
312/

..-....

1 _ N
)

-r .:-......,Llevwc.:nefeder

- ----

___, KerLincinter
i 211,4:: - ---

5

/

_- •

' //

--
- -

v tsks
, - s it rj 9-

,.
-

......_.—. mi_m_st."-;;;te` 51...,,,•.
-_.

Ge-csLaci s ses./-rIpter

(errele ros t/e )

rie 0 p1 D fl rir,flirr

G- cepento

3 G FE#A1MS Te

- r-L/F/c

s e D SW7"

g(KOGIVOSEPHVG Geen6frilSk-

Pg 9 ve g K

el-Y 42•To -reelåt

11) Sr- fi•ps. Mo
o

3-• hs- MO
I loo 


2-2 76/IIV 4,6 14:19 V - PRe9TE/r2-97- in;LE sron-R- OSS. n. fl

del D.S. Idpi

/:.‘0le , 0O0 TficR 0 P-1 7e - 7-67'

dal av

G-lZo N G- - - r FC-7-et

R G.t.r 6.1s C/A/C) 61 r4, trer<ST

"rgowt>HEr/1/7

ffewire.reo CA/ "re "It fie4frel 7C

..2-1-en/pleØvE Fl2-rrnni- 12

Ciettitem av a r fi 7 est- Ple .rec PC-rej

CRENI ren-ffnip,

ritØvrrigirlIdG. OPPIng

1-attik16- Ktrig-nri-no

12,579-o 2 / 12 4 it
11 23 I


