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Preface

This report presents a slightly modified version ot the
note ol 31 May 1976 by D.C. Smith entitled "Note on the

avallable geological and geochemical data on the Sanddegla -

Nesavatna Mo - Cu prospects, Grong, (Trondhjemitt-
prosjektene 1974 og 1975)".
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{ Peal el Drean,
Creodengiie ad arad g o he e al intorination con crning the Ko o Cu
Ot e e o ated anotnalbies e the Sanddela - Nes ivatng area, Ciroags
ean iy Teonn the two sindll teld projects in Fa7dand 195 led by tins
actlie s lias so Tar b presented tn two repotts
o) “rollow-up ol copper and molybdenung geoobietngg al anoimalics 10 the
sonthern part ol Grongleltet @ Field wurk and analytical results tor

Cu and Mo, NGU report 12891, 1. C, Soith, October 1y 74,

ta) "Regional and detailed strean: sceditnent surveys over the Sanddala
trondhjemite and associated rocks in southern Grongleltet o Maps
and trequency distributions for Mo, Cu, Pb, Zn and Ni". NGU

report 128972, D.C. Smith, May 1975,

Further information has been provided as tollows:

¢) Notat om muting i Sanddpla - Nesdvatna omrddet i Spr-Grongleltet
imed hensyn til Mo- og Cu-mineralisering'. D.C. Smith,

20. novernber 1975,

4] "Rapport feltarbeide 1 Grongleltet sommeren 1975 (Farelppiy rappurt

Trundhjemittundersakelsen)''. T.H. Tan, December 1975,

) USanddpla, the correiation of altitude and the tree line with Phin

stream scediments', D.C, Smith, Decernber F975,

1 Matsvrvatn, moss-trapped stream material as a prospecting medium'',

1.0, Siith, Decernher 975,

Diverse proposals tor luture work, mostly concermng held work plans

tor 197fh,

) Diverse maps avallable with preliminary geoo heimical data.



ad Lo LY have all been scut to Grong Gruber A/S. ¢) and t) have been
sent tor publication in the Journal ot Geochemical Exploration during 1976
with the e "Sanddela’ replaced by "Groang', the nane “"Gatzervaln''
Feplacer by "Storvatnet”, and the contours ol Crarzervatn changed on the

accumpanying tap, as requested by Ao Haugen by telephone (12-2-70).

Several reports, or parts of reports, are planned whic h will cover the
various aspects of Lhe project = 1) Stream scdiment surveys lor Mo and Cu,
Se—

2} Soil and moss sampling, 3) Assaying of ore gamples for Mo aud Cu,

T) Major element pulruuhcnx.i_stry of selected rock unite, 5) An outline
-;ctrugraphical and historical geological interpretation and-fiually L) An
cvaluation of ore potential by integrating the data from the Sanddpla -
Nesdvatna area with known deposits elsewhere, in particular the Mo and

Cu porphyry deposits of Canada and the USA. Some of these aspects (¢.y. 1)
are nearly ready for the stage of report writing whilst studies of certain

other aspects (e.g. 4) have not yet begun.

Work on other investigations of relevance to the project (for example
studies ol the eftects of streanm order, organic content, Mn and ko
scavenging and multiple element correlations, on the significance ol stream
scditnent anomalies) is partly complete but completion and report writing

is postponed.



2. Noles on l)_}'\)sl-‘.h-s.

&, | Sleearn sedinbent surveys.,

Map 1276 - 02 provides an up to date review ol the distrmots bo tar
covered by slreamn seditmoent surveys, including the 360 samples «ollected

v V9 s nueder to N up insportant spaces lelt by previous surveya.

Sine e the 1:50 000 map series inconveniently covered the Sanddala -
Nesivatia arca and the scale was too small tor plotting the stream scediment
atutnalivs, a new 1:20 000 map based on the air photograph mosaic over
Grongteltet has been constructed., This has been designed for field use
and includes as much useful inforimation as pussible (e. g. the air photo-
wraph scries 357 grid, the mosaic grid, geographical coordinates, alti-
tudes, roads, huts, bridges, paths, muting grid:(1-1-76), principal
geological contactand known prospects prior to this project) in addition to
the conventional topographic features on stream sediment maps. Further-
more since two elements are of interest and their geographic interrelation-
ship is of geological significance, a new special method of plotting has been
developed which simultaneously provides data for both Mo and Cu., Draughting
work has reached the stage of completing map 1368 - 08 (enclosed here).

The next stage could be drawing contours of metal concentration, tor

example ot Mo and Cu combined, in an attempt to delineate metal provinces.

Map 1368 - 08 clearly displays the various Mo and/or Cu anomalous
districts and indicates a correlation of thesce with the major trondhjemite
+ greenstone unit which contains three of the muting districts - Gaizervdlin,
Nesdpiggen and Fremstfjellet. The fourth district - Finnbuvatn - lhhes
within a separate greenstone unit further south. Also shown within the

major trondhjemite - greenstone unit are tive other Mo and/or Cu ano-

nialous districts which were recormmended lor muting in the letter ot
RAT (rclz-rem:c 1c) (south-west of Langluftvatna, cast of Skarfjelivatnet,
k 2

west of Reinsjoen north of Tjernrole and north-east of Gatzervatn},
e

Phe stream scditnent data trom the 11710 detailed survey in the Fromst-
(ellet district has been redraughted inoan tdentical tashion so that both the
Ao and Cu results can be examined on majp 128° - 28, Thus the one kilo-
ieter wide No W, = S0, zone ol high Mo 1 Ca sainpies mentioned in repot
{289 2 s more clearly visible, The muting arcas ol 1-1-Tb have olao been
superimposed such that it is easy to identity those of most interest 1ra

the strearn sedirnent point of view 1 e, particularly nuunbers o6 and 6,



2 et and e ss b.ll‘.ll)]lll&.

Fhe cnctosed tnap of the results of moss sanpling at Galzervatn s

Palecor teons vetercnce i Moss was sampled by the author in 197459 0
vedelition Lo new strearm scdimnents to clarity the relationship between the
distetbation ol Mo and Cu anomalies and the underlying bedrock.  This
yichded a consistent pictiure of high Mo and/or Cu districts at particaler
lacalities within the major trondhjemite - greenstone unit with low
districls over the conglomerate unit. Thas it was deduced that the hagh
Mo and Cu stream sediment anomalices vver the conglaomerate as indicated
onanaps 1289 - 18 & 19 in NGU report 1289/2 are incorrectly located or
are in error tor some other reason, This does not, however, rule oat
counumic possibilities in the conglomerate since this unit is derived trom

the ininervalized trondhjemite and greenstone units,

Suil samples were taken nearby to a few mineralized outcrops to provide
tnturmation on the magnitude of Mo and Cu contents in secondary tnedia.
One resalt at a stream known as Ndlbekken (map 1289 - 28) was the discovery
of 1000 ppry Cu in soil (sample 1368 - 3007} adjacent to Mo mineralization,
This is a turther example of the curious inverse relationship between Mo

e

and Cu naneralization and anomalies in secondary moedia mentioned in
report 12849/1, This again suggests an intimate mixture of Mo- and ot
Cu-miineralization in bedrock obscured by vegetation, swamp, water oo

by <herical weathering, but which is picked up by the secondary miedia.

Other interesting results were the Cu contents ot a plant, believed to
e Viscaria (240 ppm), growing in moss {50 ppm) overlying soil (560 ppo)

in 4 drey rasty guliy at the south-west end of the srmall lake which drans

into Gairecervatnet trom the south-e¢ast, Hence one can expect Cu mineralization

i unweathered bedrock at this locatity (Kobbertekken) .

Altogether 37 samples ol muss, soil and other sccondary media were

collevted an 1975, )



.3 Assaying ot vre delIElUS.

Se e tedd samniphles have been analysed tor Mo and Cu either Ly optical
cintssiun apestrography (O B0 S0) or by atomic absorption spectrometry
PAL AL R L AL o the analyses by OU koS ave listed in the accompanying
tabites{ V8 (rom 1971, 29 iromn 1975),  The analyses by ALA. 5. are not yet
cotaplete, and those samples which have bLeen analysced have not yet been
thoroughly controlled.  However, one set of data for 71 rocks from 1974
(oppdrag 1289, Frewmstijell-teltet) is presented here as an indication ot

the mnagnitude of Mo and Cu contents in the bedrock samples.

Lovalities are listed in the table. Sample sites for oppdrag 1289 are
indicated on maps 1289 - 01 and 02 in report 1289/1. Sample sites tor
oppdrag 1368 are not yet draughted. Petrographical examination of the
samples is not cornplete but the general rock type is listed in the table.

Preliminary comments can be made as follows.

Mo is highest at Smaltjernet {sample 1368 - 1166, 1.44%) where about
15 narrow parallel veins of mnolybenite ocenr within a 3 cm wide quartz
vern cutting trondhjemite.  All other values exceeding 0.1% occur nearby
to Smaltjernet in similar types ot trondhjemite or cccur at the chalcopyrite
prospecl at Amwbetjernet or in the trondhjeinite specimens trom Nesd-
piggen. However, samples trom other districts (e.g. Gaizervatnet and
LLanglyitvatna, samples 1368 - 1223 and 1225), alsou indicate substantial

Mo cuntents.

Cu is highest at Amebetjernet (samples 1289 - 3032, 3036 and ] 368 -
1250, 1256 all exceed 209 whilst 1368 - 1250 contains 309% Cu). The
miagnetite - pyrite deposit at Kroktjernet shows Cu contents up to 2.69%
(sample 1289 - 3083 and 1368 - 1149 and 1151}, Other Cu contents
exceeding 1000 ppm pccur in Mo-bearing samples (e.g. sample 1368 - 1160
al Smaltjernet) or at isolated outlc rops at Skarfjellelva, Reinbekken and

Reinsijpen (samples 1368 - 1128, 1246 and 12068 respectively).

2 Major elenent petrochennstry.

Piie Lindpots of 13-8-75 apd 1h-y-75% aliow tor mmjor element analyses tar
X J )

[N

SioOAL T, Ga, My, Fe (tet), Na, K & Mo ot 10 rock samples. Henoe

e ——
the 170 samples collected (150 an 1974, 420 1n 1975) have to be exatnned

iron various geological standponts belore o sensible sclection ol vl

J0 satnples can be made.  Such a groiogical examination 18 not yot oo THERN
o the Biinme reason 1 18 not poasible to report on thin seclion g Faacpy
—
L B M . o
’ T 175 samples - -
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) S vl potropgrapliocal and histors ol Be-uln&n al titerproetation,
e il ol By il Iln_r l"il‘-‘nub‘H]s_'llt't a e,
I hiee s ol ap= al Foslie and Gale vndicate two rock Lypes i the
Favinsttjpellet avea Levndbennte and grecnstone - in addition lu a conglu-

e rabe wrd teothee sonthe However, Tield exataination by the author on 1478

Peoscaled oy dbiite rent types of dntrusive rovhs ranging lrom melanoo ratic

Bronbiendite thronph diorite, microdiorite, and perhaps gabbro to dilterent

typesolleacocratic rack, 1 luding tonafite and granodiorite aad perhaps nange -
—a—

it ur monzontbe and scveral ditferent porphyries and inicroporphyries

sotne ob which rnay be chilled miargins of the other more cquigranular rocks,

Flurs the ared 18 reaily anigneous complex.,  Wherever an intrusive relation-

abip was observed i the field, the younger rock was always more acig.

Many ot the rocks are strongly sheared, chloritised serivitised, eprdutised

with remobilised quartz and oiten also pyritised, such that in many cases it

—r——

te npossible to adentitly the original rock type, at least in the field. Thus

the houndary of the grecnstone cannot yet be mapped accurately.,

The most reasonable hypothesis so tar is that a pre-existing greenstone
Wit was intruded by a series of igneous rocks cortgnencing with the most
hasic f1rst and culnunating in the most acid,  The conglomerate was derived
troin the greenstone and intrusive units.  I'he area has been subjected to

levtontsin and mctanorphism at least once under greenchist facies ¢ onditions.

Molybdenite 15 normally associated with quarts 1o veins obligue to the

s  distosily.  lothe outerops ot Sraaltjernet and Nilbekken the obliquity is
e .

sty ai bt i“o. Fhiee host rock 1s commonly a very leucucratic mmedium-
giaued porphyritie "trondhjemite’ partly atfected by what appears to be
kavliasation. Pyrite always occurs in the host rock and occasionaltly i
the verns. Chaloapyrite 18 not connnon 1 ths association,  when it vocurs

1 scens o he related to pyrite rather than Lo oty bdenite.

Plie thockest molybdomite-rich vern so tar dhiscovered is 6 {(spoctinen

Fdnd - d0nn), Often only une narcow {1 "t vertn oceurs, bal at Smalt-
trornet a3 oo wide quartz vern contains abant 15 subparallel < ) o thick

mwtybdennte veins (speciinen 1368 - Flon, 10447 Mo within the vein).



{
Ploc e alities ot rich Cu-naneralization are widely separated and ol
Ly b Db Lar e, Uhua the nearly pure chalcopyrite miinerabization at
A Fotge tie L ovenrs at a4 vontdet helween schistose trondbygerngle and
sefirclose trondbjennte = derived conpglomnerate, The rich mnagnetite-pyrite

vt rern e owith sor e G atl Krohtjernet occurs ing dioritie rock type
ad et o re acid unnnne ralized trondbjemite. Otherwise weak

chalvapyrite thineralization vocurs in pycriised greenstone and trondhjemite.

Fhe Nesdpiggen arca has been desoribed in the report of Tan {reference
1 d).
One o1y was spent in the Gajzervatne! arca by the author in 1975,

fhe peotog s essentially identical to that ot the Fremstfjellet arca -

trondie aite, greenstone and conglomerate with rust zones rich in
pyrite, New Mo- or Cu-mmineralization was tound within the prominent
rust zoie partly mapped by Gale, which strikes north-cast/south-west
cuitting  tie south-eastern-anost part of Gaizervatnet. This zone s directly
adjac o n o the contact with the conglomerate unit and is collinear with the
ancuialous zone detected by the VILE survey of the district carried out by

Grong Gruber A/S in 1975,

lhe impression was gained that the Gaizervatnet and Fremsttjellet
ateas are very similar in size, in geology and i omineralization and there.
tors probably also in ore potential,  The Nesapiggen arca may also be

s100allae,

pn)q, u-) [he electrumagnetic surveys by NG an 1978 (oppdrag 1274) do not
dehr Y

( srovade i intormation once cnange thos protect but the inagnetic maans
} AT i) and - 02) are very interesting Magnetic anomalies correspoud
1) R -
clbwnth the long thin outc rop at grecnsdtone Lo the south passing through

Fanglernet, mapped by Gale (rmaps 1294 2G4, 06, -07);, the Skarticllet



H

distrt (and the amts juining Langleltvatng with Gaizervatnet and with
Hetie=jern.  However, the map suggesis that the Garzervalnet - L et
Catua nntl swings shavply north-westwards to Reinsjuen and doces not
cntine to Skartpellet which shows a closer lationship to the Langtjernel

ety

Lhe greenstone units have been correlated with G anonialics [h ostredin
soatnnents (NGU report 1289/2). The Mo mincralization in the Fremstijeilet
and Galzervatnet arcas occurs close to the contact ol the magnetic anotnialivs
and the magnetic background in accord with the obse rvation that the Mo
ineralization appears to occur mainly at the margine of trondhjemite
against greenstone (NGU report 1289/2). The Gaizervatnet- Langlgftvatna -
Reinsjgen greenstone unit probably continues iuto Reinbekken and Minedalen
giving rise tu the Mo- or Cu=- streamn scdiment anomalies and magnetite -
chalcopyrite mincralization there (map 1368 - UE) but it inight conceivably

swing lurther north to account for the anvmalies in the Nesdpiggen area.

A prominent rust zone, uhserved trom a distance by the author, oceareilug
o1 the north stope ot Skartjellet, corresponds with a prominent magrietis
anernaiy and is probably another magnetite - pyrite deposit like the one at

the summit of Skarfjellet described by Pettersen in 1974,

A (Jose examination of Nilbekken, a smail stream with both anomalous
Mo values in stream scediments and molybdenite ~quartz mineralization in
Ledrock, provided evidence tor the anthor's tiypothesis for the origin ol
th « 1nany anomalous strean sedimment Ma-values 1nan area, Fremstioilet,
with apparently very little Mo mineralization K_F*q )|
Fhe enclosed, idealized sketch ota sedtion through Nélbckk'\en shows the

Y

toltowing principal leatures observed at the surlace and those interred at

bty

ol ronnd sinooth weathe red exposed bedrock (pyritised trondhjemite, in

P rt schistose), essentially 4 reliot sustace since the last glaviation,

i

b ¢ Ut cever ol vegetation (grass, heathe o fein OF 1ROSS: ocvurring

atnly in depressions,



]
o d relatively deep, narrow, straight and overhanging small gully;
o o low water level, due to a srnall drarnage avea, insutticient to have
tait ihed the L'.ll“y s1nce the last b’l:!l Ter Ll |Jy \JH]y river adtion;
- Dluc ks ol bedrock tailen trom the averhanging wall and obscuring the

Slreant in part,

Muotlybdenite - quarte mineralization oceurs in the ove rhanging wall (!)I tn
sute of the fallen blocks {g);  in louse biocks i the streant bed which are
probably in situ (b} and in”in Sitl‘ll bedrock in the stream bed (i),
Molybdenite does not occur within the first two centimetres of exposed
rock where it has been dissolved away leaving a quartz vein full uf holes

amd stained a characteridgtic red-Lrown.

I'ie hypothesis proposes that the molybdenite - quartz mineralization
cxists 1noa group ot interwoven veins separated trom other outcrops ol
Mo snineralization by trondhjemite, barren apart Irom ubiquitous disscernn
nated pyrite. lDuring the summers the molybdenite in the veins dissolves
it the stream water by chemical action,  During the winters ice action
destroys the rernaining quartz tabric of the veinsg., Thus collapsing veins
lvads to a relatively rapid erosion ot the bedrock thus forming the gully.
btence micher Mo mineralizetion can be expected directly under the strean
hed  Inoview of examiples of surtace weathering leadching away Mo from
cxposed ore {Brenda Cu - Mo deposit, Canada) and ot high concentrations ol
Mo an stream sediments iminediately downstream ol the ore zone (Boss
NMoantain Mo deposit, Canadal and of strong absorption ot Mo by organi
npate rial 1nocertain chenical environmonts an mportant consequence of
this hypothesis s that ngh concentrations of Mo an secondary media niay
Lidic ale hudden Mo miineralization very o lose, a tew metres away and a

few o cnllipelres deep, rather than severval hundred metlres upstrearn.,

Vascaroicdor harther snolybhdenile oo carrence s o sbnilar gulftes, rathe

thatt an the dnterventng arcas, resulled (n many new linds,

Fosaiiination obf the altr photograph 1209 fhgare 2 ndicated several
provicenally
st taral hiaes subparallel (o Nalhekken Priede are interpreted as a
A

. U
sl g o sbear cones with a strike around 84 Aphother set of structural
- pravifieualls
Lene= stoibang around 1007 15 anterpreted as o dcecond set of shear zones
-

(-ﬂfHer n_all-.ﬁe{g fhe; Maj be ;.v:r#wr" or tension Teone s,

<



X | L
A scrien ot short straclural lines striking avound 1607 are tdentilied aa Juints
Sy e They wive miso Lo protninent ro L o londes tn the hald,

s ol inient Dineaments whic b mnte psect just sonthwest ol Kottt e ranet

Abur PP A .l'ﬂy tault e s,

feite 3o dtsplays the locations ol strcatns wilh hagh Mu-valnes u
sediients whitlst Tigare pidivates the tocanities ol miulybdente  guarle
e ralization tound to date. The anter relation hetween these varfabiles can

o tomnd v the enclosed table Q-

Flhiis all the Mo-tmneralization tound to date oceurs in streams with
anuvimalously high Mo-values., The converse 18 not true probably siuce not

all ot the streams have been prospected.

Mo -rnineralization appears in type | shear zoues in 6 streams (Nedre-
bekken, Smaltjernbekken, Nilbekken, Pinnebekken, Lavtjernene and Bratt-
hekken), in type 2 shear zones in 2 streams (Stuttbekken, Retthekken) and
in Lath at Smaltjernet wherve the richest Mo-miineralization was lound, The
joints are thought to be irrelevant with respect to the mineralization. The
strearn sediment Mo anomalies in Linjebekken are probably derived trotn
the mincralization around Smaltjernet such that the inferred fanlt lines are

probably also irrelevant.

2.6 Evaluation vl are potential.

The evidence so lar suggests that the molybdenate - quartz - pyrite
mineralization with minoe chalcopyrite within the trondhjernite ro k units
may not be genetically related to the chalvopyrite - pyrite - magnel Lt
poneralization with nunor sphalerite aud galeaa within the greenstane vnits
v Corongteitet. The Close proximity ol the two imineralizations and theis
annalies 1n secondary inedia 10 the field 18 probably a result ol tectom sy
v noetmmnagrphism ol adiacent raock wpits ac winpamed by somoe red woinhsation

ol the ore minerals. A proper evaluation o ore potential cannot be made
!

il present studies are completed. Huweyve certain preliminary comments

ann be nade.



D Crnndinary prospes Uing with a geological hammer led to the hinduong ot

tii)

Care geatns ol e lyhdemite in Grongleltet (NGU report 114Y9). NiGU
report
F289/1

Fleasipes Line with o sledee hanpner revealed several other focalilies,
Prrampes ting ospres tably o gulies revealed richer minersbiaation.
Pilasting with dyianile revealed even i her mineralization, llence
the e ssion 1rom ordingry prospedcting that the ore potential ot

this wrea 15 low because of a lock ot tinde 18 not valid.

Althowpelo it vs obviwies that a vre body does not vecur exactly at the
expuscd surlace, 1L is guite possible that vre lies just below stream
beds, bogs and lakes and that the only bedrock exposed at present 19

the baceen rock between the ore which has been preferentially

woeathe red. Only drilling can disprove this hypothesis since geophysical

surveys may not detect molybdenite - quartz mineralization.

it the author's hypothesis of several parallel mineralized shear zones
is true then the ore may nevertheless be uncconomic il the 2ones are
only a few metres wide but tens or hundreds ol metres apart. How-
ever, they may have a strike of a kilomnetre or more and a depth

sullicient to be of ¢conomic interest.

Alternatively the presently - detected mine ralization mmay be only the
weak upper part ot ¢ rich ore-body at depth, i.e. etfectively a bLlind
depostt like the San Manuel - Kalamazoo porphyry molybdenur - copper

deposit in Arizona,

Seveeral teatiires indicate a similarity ot the Freonggitjellet district to

porphyry molybdenun, - copper depositys in Canada, lor exaluple:

- the association o Mo and Cu with fewooc ratic intermediate 1gneous

il pasions, especially with voleanic rocks nearhby;

the Stmitar petrography of the molybdenite - quartz mineralization
at Mremstljelict and in the spectinens at NGU from Climax and

Herwderson nnine s,

features at Bdoss Mountain Mo deposit, single and mltiple nwwlyvhdenite -
quartz vein systems, ubiauitous pyrite, some chalcopyrite, yngrano-

Morte adjacent Lo quartz monzonite,

tedtures at Brenda Cu - Mo deposi!
Chalcopyrite,. molybdenite, minors pyrite, in a gangue ol quartz and
cindote et in iracture filhimgs (veins), and not digseninat. d}m a

juarts - Adrurite
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teatures at Gihraltar Ca - Mo deposit,
Stockwork ut veing contaimng pyrite, halcopyrite, molybdemte and
burcntte in the quartz - diovite,  subsequent cataclasis und simultaneous

sansnsuritiiation,

- leratures b Sheslay CGu - Mo prospect,

Col - Mo mmineralization tends to oveur in lincar zones of variable
prade ol tetdspathization and silicilication in volcanic and sedimentary

rocks intruded by feldspar purphyry and loliated diorite.

- the concentrations of Mo in stream scedinents in the Fremstijellet
arca (maximurn 930 ppm) compared to those near known ore bodies:
Brenda, (550 ppm); Boss Mountain, (several hundred ppm Mo),
Chutanli, (24 ppm); Gibraltar, (> 50 ppin); Huckleberry, (> 40 ppm);
Mahoney Creck, (48 ppm), Sam Goosly, (» 16 ppm); however, climate,

topographic teatures and analytical methods are relevant here;

- maximum length of anomalous Mo - Cu drainage dispersion is approxi-
mately 2 miles or less at Casino, Gibraitar, Huckleberry, Maloney

Creck and Sam Goosly.

- the concentrations of Mo in bedrock in the Fremstijellet area (1naxi-
mutn 1.44%) compared to those in known ore bodics in Canada:
Chutanli (U.17%); Gibraltar (0. 016%); Highmont (0, 042%, 0.093%);
Huckleberry (0, 025% Mo): Island Copper (0, 029%) however,

some of these deposits are mined tor Cu with accessory Mo,

[hus many of the porphyry Mo t Cu deposits in North America do not
in tact have disseminated mineralization. Rather they have veins just

like at I"remstijellet,

All porphyry Mo + Cu deposits in North America are Triassic or younger
whilst the rocks at Fremsttjellet appear to be ol Caledonian age. Some
geologisis have suggested that porphivry deposits are restricted to
Mesozole and Tertiary rocks. kven il tins 18 true tor porphyry deposits
sensu stricto, because of a change in the arths geothermal gradient

or mantle convection leading to a change in crustal processces, itas

porphyry deposits probably occurred during Caledoiman times,
1
Porphyr - Mo Aaporits are nL L recorded Frer
pryTy P

+ha Sco FFish Caledonrdes aw d '(tp""{f “’7!

o N
Valae o aoic age e wode 5 v ecad i the

[ M. M Feb cnary 1576 .)
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It 1s « ondluded that the Fremstijellet arca provides sufticient geovlogical
and geodhemical evidence Lo inter procoesses ol minceralization similar
Lo those which produced typical porphyry Mo - Cu deposits in North

At riva and henoe Lo ilnply Ll presconce {ur past presens v) ol a

Caledonide porphyry Mo - Cu deposit in suuthern Grongleltet,

5. l__’_r:)ri.falb li’f_[“ rither W_L_Jrk.

Ihe best available methods for locating blind deposits of porphyry
Mo - Cu tineralization are probably those of alteration - mineralization
zone mapping after Lowell & Guilbert (1970, Kconomic Guoloyy, vol.
65 (4), p 373) or chemical element zone mapping after Chaffee (1976,
Journal of Geochemical Exploration, vol. 5 (2}, p 145). Both require

detailed rock sampling at the surface and at depth by drilling.

Apart from one obvious drilling target (sce below), an adequate zoune
mapping project tirst requires detailed petrographic studies to sort out the
dilterent host rock types and subscquently detailed structural studies to

work out the structural history of the arcea.

Prospecting with sledgehammers, parti wlarly along gullies may provide
uselul further intormation. In contrast to the importance of bedrock geo-
hemistry for zone mapping, secondary geochemical media are probably ot
less importance now, except for very detailed studies in the Frematfjellet

area, but a continued regional strearn sediment survey would be useful.

Yhere does not Beem to be a proven geophysical method capable ot
detedting molybdenite - quartz nuncralization, though VLI or [P may detect
moulybdenite in continous veins or shear zones, ldentification of pyrite zones
by VI or some other geophysical method reay help te tind mulybdenite, but
it ey in fact hinder by yiclding contusang results since pyrite vecurs both
asaociated and separate from the molybdenite muneralization.

Map 1289 - 28 and hgure 3 provide usetut puides to planning the areas to
e covercd by a VLLF survey and also the hrst drilling target. Muting arcas
0 and 69 and the northern halves o1 arcas 77 and 78 are the most interesting

and are recomnended as a mintmum tur a V9LE survey. ithis choice




\

cnventontly covers tnany ol the type 1 shear cones and some ot the Ly
Flac tower halves of mtings arca 56 and the unmuted area st soathi ot 77
Fospos Dive by e lude the Gu o deposits ol Kroktjernet and Amgbetjernet,  Thus
Lise aerth-soath centre e ol tnutingsarcas o8 and 77 (represented on
frggure T estended north to Krokternet and south to Amebetjernet passes
throagh oiest ol the interesting geocheimical, midneralogical, petrologicoal
and st tueal leatures of the district, Thus it would be very useiul it a

VI traverse was continuous over thoese tour muating arcas, whilst extra

ptoriation will be gained trom surveys an the adjacent arcas 69 aned 78,

Hince the strike ol the shear zones and schistosily of the rock types 18

generally bBast - West and dips of schistosily, where measureable, are around

i} . F a . P
60U to the North, a Smg]é‘long— or a series ol short-drill holes inclined at

507 to the South along this centre line would intersect many shear zonuvs,

Apart from confirining or otherwise the authorshypothesis of richer molyb-
denite - gquartz veins at veins at depth under the stream beds, such drill
holes will prouvide invaluable geological information, edpecially Since contt -
nuons well-exposed sections of bedrock are unattainable at the surface.
Since the Jougistics of taking a tull size drilling rig to the Fremstijellet
distrivt 1nay prove very expensive, a cheaper and convenient alternative
woiuld be to use a Packsack portable diamond drill such as that at NGU which

can be carried in by two men.

[t as supgested that a small drilling project with the Packsack cquipnn::nt
will provide more usetul information at this stage than the other proposced
work in this district and indeed will be of great benclit prior to the proposed
petrographical and structural studies, and is thus recommended as a lirst
priority tn tollowing up this probable porptiyry molybdenum - copper minera-

i o e

flzatiorn, s

David C. Sinith
Geochernist
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