
NGU-BU LL 436, 2000 - PAGE 129

Economic potential of potassic feldspar-rich gneisses
in Tysfjord/Hamar0Y, northern Norway
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Potassic feldspar gneiss in the Tysfjord/Hamaroy area may be a potential resource for futu re exploitat ion. The rock
consists primarily of microcline (up to 84 %) and quartz (up to 35 %). together with small amounts of plag ioclase (1

12 %), commonly albite. Accessory minerals include epidote, micasand magnetite. Six deposits have been indicated
by mapping. All are situated within a supracrustal suite of Precamb rian age (2500-2100 Ma) dominated by a
feldspath ic gneiss. The quality of th e rock is largely dependent on the textu re and grain size, asa fine grain size and
complex grain boundaries make separat ion of the different minerals difficult.

Tor Arne Karlsen, Geological Survey of Norway, N-7491Trondheim, Norway.

Introduction
Tradi t ional ly, feldspar was extracted from pegmat ites by
hand sorti ng. Nowadays, processing techn iques such as flo
tat ion make it possible to extract feldspar from many rock
types. The parent rocks worldwide are do minated by several
types of granitoi d and alkalin e int rusive rocks, inc luding leu
cocratic granites, albit ites, alaskite and aplites. North Cape
Min erals AS at Lillesand, southernmost Norway, separate
qu artz and feldspar from a graph ic textured granite by flota
tion.

Feldspars of commercial interest common ly fall w ithin
the range of microcline-perthite-albite-o ligoclase. They are
freq uent ly used in glass manufacture and in ceramics. In
glassapplicat ions feldspar is used for container and flat glass,
fibreg lass, TV-tube g lass, and oth er mor e specialised uses.
The chemical composition of th e feldspar product is impor
tant for the applications in glass manufacture. Feldspar is
principally a source of alumina, w hich acts as a stabil iser,
impro ves dura bi lity , increases viscosity during glass forma
t ion, and acts as a matri x fo rmer . In general, around 1.5-2 %

Al20 J is required for conta iner and flat glass, and up to 15 %

for certain glass fi bres. The alkalis in feldspar act as a flux by
chemica lly attacking th e other glass batch minerals such as
quartz (Harben & KuZvart 1997). In ceramics, sodic feldspar is
part icularly useful in cerami c body and glaze. Potassic feld
spar is more expensive, but is preferred in porcelain ename ls
and in high-vo ltage electri cal porcelain.

At th e end of t he 1970s, K-rich gneisses in Tysfjo rd/
Harnarey, north ern Norway, were located and investigated

by NGU (Amli 1975, 1978). More comprehensive mapping
and furth er deposit studies were carried out by Karlsen
(1990). In th e present paper, a summary of th e earlier work is
present ed wi t h special emphasis on deposit geolog y and

com position of th e ore.

Geological setting
The investiga ted depo sit sare sit uated at t he bo rder between
th e mu nicipalit iesofTysfjo rd and Harnarey, northern Norway
(Fig. 1). All rocks in th e area are of Precamb rian age, and are
part of th e Lofot en-Tysfjord basement . In the Tysfjord and
Harnarey area, the basement is dominated by granitoid rocks
wi t h ages around 1800 Ma. The granito id bodies have
intruded into vo lcanic and sedimentary supracrustal rocks
wit h ages of 2500-2100 Ma or 1910-1880 Ma. Prior to the

intrusion of th e granites, th e supracrusta l rockswere affected
by the Svecokare lian deformation event at 1900-1800 Ma; in
many of t he supracrustal lenses, foli ati on and fo lds are visi
ble. These st ruct ures are not present in the granitoid rocks.
Mafic dyk es that cross-cut both th e supracrustals and th e
granito ids are the youngest rocks in th e area.

The K-rich rock described in this paper has an alkal i-rhy 
olit ic com position and belon gs to th e supracrusta l series,
comprising 1) K-feldspar gneiss, 2) calc-sil icate, K- feldspar
rich gn eiss, 3) biotite-bearing K-feldspar-poor gnei ss, 4)
bio ti te schist , 5) cale-silicate rock and 6) calcite marble.The K

feldspar deposits are all sit uated within the dominant K-feld
spar gneiss.

Sim ilar rocks, but less deformed and less potassic, out 
cropping in th e Rombak window farth er north , have been
inter preted as vo lcanic (Korneliussen & Sawyer 1990, Sawyer
& Korneliussen 1990). The potassic gneisses in Tysfjord fo rm

a more or lessst ructural conti nuation of simi lar rocks present
in th e Lofot en region where th ey are more common.

Previous processing tests
Pot assium feldspar-rich gn eisses are known to occur at sev
eral p laces in Norway, and the fo llowing deposits have been

studied in varying detail for commercial use:
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Fig. 1. Geological map of th e investiga ted area.
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Fig. 2. Detailed geological map showi ng th e deposi ts of K-feldspar rich gneisses.
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1. Gaslandsvann. Be in Vesteralen (Arnl] 1976)

2) Storjord-Tiltvi ka, Tysfjord /Harnarey (Amli 1975, 1978,
Karlsen 1990)

3. Bleikvassli (Larsen et al. 1995).

Potassium-rich rocks at Gaslandsvann were investiga ted by
NGU in 1976-1977 (Amli 1976). The raw material consists of
60 % orthoclase, 21 % quartz, 6 % plagioclase, 6 % cordierite,

2 % sillimanite and 4 % magnet it e + ilm enite. In addit ion, th e

following accessories occur: biotite, apatite, garnet, zircon,
corundum and white mica.Sampl es of 50 kg were taken from
3 locat ions. A simple processing by flot ation and stro ng-field
magn etic separatio n gave promi sing results regardi ng K
feldspar concent rates. In addi tion to a K-feldspar product, it
was realised th at production of quartz and cordierite/silli 
manite conc entrates might be achievable.The achieved feld
spar concentrate conta ined 85-90 % feldspar (ca.85 % K-feld

spar and th e remainder aIbite), and 10-15 % qu artz and
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sill iman ite . A laboratory report from SINTEF conc lude d th at a
felds par concent rate conta ining ca. 13.5 % K20 , 1.8 % Na20

and 0.10-0 .12 % Fe20 3shou ld be atta ina ble by more compre

hensive tests.

The indus t rial po te ntia l for pot assic feld spar gneiss in Tys
fjord / Harn a re y was poi nte d ou t by Amli (1975). Partl y
because of this, a radiometric (gamma spectrosco py) survey

was un dertaken from helicopter in part s of Tysfjord and

Harnarey (Habrekke 1979). The measurement s gave promis
ing results and were foll ow ed up by ground measurem ents

(Amli 1978) . Two depo sits, Soltuva and Ramnflagura, were

identif ied (Fig. 2). Chemi cal and pet rographic desc ript ions, as

we ll as simple processing testswere made. From th e process

ing tests it was concluded th at it is possib le to make concen

trates of K-fe ldspar contai ning low amo un ts of Fe by conven
t ional meth od s, includi ng flotation .

400 kg of raw mater ial fro m both th e Solt uva and t he

Rarnnflaqura deposits were co llected for processing tests
(Amli 197 8). The tests were perfo rmed in 1978 on averag e

samples by Opprednings laboratoriet, NTNU, and Norfloa t AI
S, and were repo rted by Aml i (1978). A later test made by Nor

float AlS concluded th at the process produced too g reat a

proport ion of f ines.

Oppredningslaborato riet did a simple test by st rong-f ield
mag net ic separation in orde r to remove Fe-bearing minera ls,

and th e achieved prod ucts conta ined 0.12 % and 0.09 %

Fe20 3' respecti vely. It was conc luded that Fe-poor fe ldspar
conce ntra tes cou ld be ach ieved by relat ively simple proc

esses.
Norfloat A/ S (now part of Nort h Cape Minerals AS) at

Glamsland made high mag net ic separa tion and flotati on
testsof th e same material in order to f ind ou t if it w as possib le

to achieve a pure K-fe ldspar conce nt rate . Two samples w ere
tested . The fo llowing products were achieve d:

Deposit characterisation
In add it ion to th e Soltuva and Rarnnfl aqu ra deposits invest i

gated by Aml i (1978), the sup racrusta l series in the Tysfjo rd
Harnarey area conta ins addi t ional deposi ts. Detailed map

ping in the regi on (Karlsen 1990) revealed deposits at the fol 

low ing loca lit ies: Forbardnes N, Forbardn es S, Til t vikbakken,
Vasslia W and Vasslia E(Fig. 2 & Karlsen 1990). The three larg

est depo sits are describ ed below:

The Soltuva deposit, situa ted along th e border bet ween

th e communit ies of Tysfjord and Harnarey at an alti tude of

300 -375 m, covers an area of app roximately 200 x 700 m. In

general, th e deposit st rikes SE-NW, and dips at arou nd 30°
towards NE. In t he hang ing wall , th e ore lies in con tact w ith a

sim ilar, but more epidote -rich and lessK-ric h gneiss. Towards

th e north the ore becom es less pot assic as t he p lagioc lase
content increases at th e expense of microcl ine. Towards the

weste rn footwa ll, the boundary is more difficu lt to de fine by

eye, but a sudden drop in K20 was enco untered by the radi 
om et ric survey. Geochemical analyses of 33 samples (Karlsen

1990) indicate K20 contents of 6-9.5% wi t h an average of

7.6% (Table 1). Variations are show n in Fig. 3. Petrog raphic

analyses by poi nt -counting ind icate a microcli ne con ten t at

around 65%.

The Romnilaqurodeposit, situated in Tysfj ord mun icipal 
ity, at an alt itude of 150-240 m, cove rs an area around 800 x

Samp le a:
< 0.5 mm :

< 0.3 mm:

63.3 % fe ldspar concen tra te w it h 9.7 % Kp

and 0.19 % Fe20 3
13.7 % qu artz concent rate w it h 0.34 % AI20 3
18.7 % 'Fe-concent rate'
26.3 % K20 -concent rate I w ith 13.2 % K20 and

0.07 % Fe20 3
23.8 % K20 -concent rate I1w it h 8.7 % K20 and

Sample b:

< 0.5 mm :

< 0.3 mm :

0.08 % Fe20 3
18.1 % Quartz con centra te wi th 0.26 % AI20 3
and 0.06 % Fe20 3
24.6 % 'Fe-concent rate'

63.6 % feldspar concent rate with 11.8 % K20
and 0.25 % Fe20 3
9.1 % qu artz concentrate w it h 0.17 % AI20 3
20.1 % 'Fe-concent rate'

51.9 % feld spar conc entrate wi t h 12.7 % K20
and 0.11 % Fe20 3
11.6 % qu artz concent rate
It w as concluded th at th e fine grain size of the

rock and impregnat ion s of mafic minerals

make beneficiati on to high-grade feld spar or
quartz/feld spar produ cts difficu lt .

Tabl e 1. Average w hole-rock major element XRF analy ses of th e K-f eld spar dep osit s. For compa rison , single sam p les fro m Gasland svann in

Veste ralen and f rom Bleikvassli (Larsen et al. 1995 ) are included .

Deposit No. of samples Si02 AI20 3 Fe203 Ti02 MgO CaO Na20 K20 MnO P20 S LOI

Soltuva 33 68.52 14.91 2.96 0.26 0.33 1.24 2.70 7.58 0.04 0.08 0.25

Ramnflagura 12 66.08 15.52 3.15 0.34 0.43 0.93 1.75 10.17 0.06 0.10 0.1 7

Tiltv.b.,VassI.W/E 9 71.79 13.36 2.18 0.16 0.28 0.57 2.07 7.65 0.03 0.04 0.27

ForbardnesN&5 7 71.46 13.53 2.58 0.22 0.53 0.40 1.75 8.05 0.04 0.04 0.27

Bleikvassl i 1 63.66 17.69 2.60 0.38 0.26 1.17 3.79 8.74 0.02 0.16 0.34

Gaslandsvann 1 62.92 17.00 6.42 0.65 0.68 0.41 1.26 9.38 0.10 0.24 0.45
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Table 2. Mine ralog ical co ntent (moda l %) of se lected samples of th e ore. 'x' =o bse rved in trace amo unts.

Sample Deposit Kfsp Qtz Plag Ep Biot Muse Mgt/llm Apat. Zirc. Calc. Grt Chi Amph Tita. Others

L12 Soltuva 67 23 6 x x 2.5 1.5 x

US Soltuva 48 35 3 12 1 x 0.5 x

L41 Soltuva 63 20 12 1 1 1 1 x x

L43 Soltuva 66 17 5 5 3 3.5 x x x x

L53 Soltuva 62 33 3.5 x 0.5 x x x x

L55 Soltuva 66 23 1.5 4 0.5 3.5 1 x x x

L61 Soltuva 54 32 6 2 x 4 1 x x x x

L69 Soltuva 65 16 9 3.5 2.5 1.5 1 x x

L73 Soltuva 68 22 5 4 x x 0.5 x x x

L93 Ramnfl. 81 11 4 1 1.5 x 1 x x x x

L97 Ramnfl. 84 3.5 3 4 3 2 x x x x x

Ll03 Ramnfl. 74 15 5.5 3 0.5 0.5 1.5 x x x

L120 5kardv. 34 23 38 x 0.5 x 4

L1 48 Vass.w 79 8 2 7 2.5 1 x x x x x x

Ll56 Forb.5 61 23 7 3 5 x 0.5 x

Ll58 Forb.5 49 45 3 1 x 1 1 x x

OppF Forb.5 65 22 x 3 2 7 1 x x

Table 3. Microprobe ana lyses of p lag ioclase and microcline feldspar. - = not detec ted.

Sample L12 L12 L12 L12 L1S8 L1S8 L12 L12 L1S8 L1S8 OppF OppF

Deposit Soltuva Soltuva Soltuva Soltuva Forb.5 Forb.5 Soltuva Soltuva Forb.5 Forb.5 Forb.5 Forb.5

5i0 2 67.30 66.76 64.76 67.39 61.19 67.86 63.02 62.75 63.16 65.28 63.32 63.75

AI203 19.59 18.64 21.65 19.85 22.25 19.62 17.41 17.73 17.17 17.72 17.39 17.37

Ti02 0.15 - 0.04 0.07 0.48 0.12 0.08 0.81

FeO 0.02 0.03 0.03 0.02 0.14 0.06 0.02 0.04 - 0.09 0.10

MnO 0.01 - - 0.02 0.01 0.05 0.03 0.02 0.02

MgO 0.02 0.02 0.02 0.01 0.04 0.03 - 0.04 0.01 0.08 0.03

CaO 0.50 0.34 2.26 0.55 4.33 0.05 - 0.02 0.01 0.03 0.03 0.01

Na20 11.02 11.32 9.93 11.04 8.76 11.1 2 0.50 0.64 1.18 0.76 0.75 0.57

K20 0.09 0.11 0.13 0.12 0.19 0.11 15.76 15.77 15.59 15.45 15.83 16.06

BaO 0.10 0.11 1.10 0.94 0.1 0 0.15 0.19 0.19

Total 98.68 97.45 98.80 99.05 97.04 99.02 98.34 98.07 97.32 99.52 97.73 98.96

Type Plag Plag Plag Plag Plag Plag Microcl . Mi crocl. Microcl . Microcl. Microcl. Microcl.
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Fig. 3. Variatio n diagrams of the K-feldspar-rich gneisses, based on XRF
analyses.

250 m. The ore is in th e form of a plate, st riking E-W and di p

ping at around 50 0 toward s NE, wi th a th ickness of 100 m and

length of 800 m. In the sout h and west, th e ore lies in contact

w it h th e Tysfj ord granite wi t h, in some places, a cale-silicate
rock or marble in between. In the north , the potas sic gne iss

becomes poorer in K20 close to the conta ct to th e Tysfjo rd

granite. This means th at only around 2/3 of the gneissic lens
is rich in K20 . Geochemical analyses of 13 samples (Karlsen

1990) indicate t hat the ore has a very high and constant K20

content wi t h an average of 10-11 % (Table 1, Fig. 3). Petr o

graphic analyses ind icate microcl ine contents of up to 84%.

The Forbardnes 5 deposit is situa ted in Hamaroy munici

pality, easily accessible from the coast just north of Tiltvika.
The size of the deposit is not know n as t he borders have not

been mapped, but it may well be the largest of th e deposits.

The lens dips at around 40 0 to wards NE. In the south, the ore
borders a more bio t ite- rich , less potassic gneiss and, in some

• SOltUV3
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0
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- - ~ . 0..
,

places, also the Tysfjord granite. Geochemical analyses indi 

cate that the ore has a K20 con tent between 6 and 10.2 %
wit h an average of ca. 8 % (Table 1, Fig. 3). Petrographic anal 

yses indicate microcline cont ents up to 65 %.

In general , the deposits conta in primarily microcl ine (48

84 %) and quartz (3-35 %), and some small amounts of plag i
ocl ase (1-12 %). Trace minera ls include, in decreasing order,

epidot e, bio tite, mu scovite, magneti te, ilmenite, apat ite, zir

con, garnet, chlor it e, ti tan ite and calcite (Tables 2 & 3). The
microcl ine has a rather constant com posit ion w ith 15-16 %

K20 and less than 1% Na20 (Table 3). Plagioclase is dom i

nated by alb ite, although oligoclase may occur predo mi

nantl y as inte rgro wth lamell ae wi t hin alb ite . Epidote has a

very varia b le chemistry; some grains are rich in Fe, others rich

in Mn . Magneti te contains from 0 to 13 % Ti0 2. Radioacti ve
mi nerals contain ing Th and Si in the core, and Nb, Y and U in
t he rim occur as metam ict ph ases in a sample from one of th e

deposits. The high content of microclin e in t he deposits is
indicated in t he chemica l analyses wi t h K20 in the range 6-1 1

%. The Fe20 3conten t is norm ally in t he range 1-4 % (Table 1,
Fig. 3).

Textural relationships
A pr im ary concern when dealing wi t h feldsp ar or fe ldspar/
quartz for glass and cerami cs is the content of Fe in the pro d

uct, w hich should be as low as possib le. Since Fe is located in

Table 4. Grain-size variations of m icrocline.

Sample Deposit Grain size interval Most commo n
grain size

12 Soltuva 0.05- 0.8 mm OAmm

41 Soltuva 0.05 - 1.5mm OAmm

43 Sol tuva 0.05-2.8 mm 0.8mm

53 Soltuva 0.08 - 2.0 mm 0.6mm

55 Soltuva 0.05 - l A mm 0.6 mm

61 Soltuva 0.02- 1.5mm OA mm

73 Soltuva 0.1 - 1.5 mm 0.6 mm

93 RamnflaguraW 0.15- 2.8mm 1.0 mm

97 RarnnflaquraW 0.05- 1.5 mm 0.6mm

98 RamnflaquraW 0.05- 2.3mm 0.6mm

103 RarnnflaquraE 0.05- 1.6 mm 0.6mm

105 Rarnnflaqura E 0.2 - 2.5mm 0.6mm

120 Skardvika 0.05 - 1.5mm OAmm

148 VassliaW 0.2 -4.5mm l .3mm

156 Forbardnes 0.15 -1.6 mm 0.5mm

158 Forbardnes 0.05 - 2.5mm 0.5 mm

OppF Forbardnes 0.05 - 1.0mm 0.3mm
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the lattices of minerals such as magneti te, ilmenite, biot ite

and epido te, it is import ant t hat t hese are removed during

processing. For pur e feld spar products, it is also important to
succeed in separating microcline f rom quartz and plagi

oclase, or feldspar in general from quartz. An important fac

tor in such processes is th e grain size (Table 4) and th e typ e of

grain boundaries in th e raw material (see Karlsen 1990).
Microcline occurs as xeno-hypidioblasti c grains, 0.05 to

4.5 mm in size, w ith th eir longest axes usually oriented paral
lel to th e fol iat ion . The grains conta in only very few inclu

sions, but very small g rains of magn et ite are common . Inclu

sions of epidote occur in lesser amo unts. Microperthite
lamellae are rare and, when observed, are only weakly devel

oped. The grai n boundaries are relatively we ll defined, and

vary between being stra ight to weakly undu lating. Quartz

usually occurs as sing le, scatte red grain s, but is somet imes

localised in agg regates defin ing band s. Quartz grains are

commonly smaller th an feldspars: 0.05-1.2 mm . Plagiocl ase

has a similar appearance to K-fe ldspar, but th e grain size is

typically smaller. White mica and biot ite occur as parallel-or i
ented id iobl ast ic grai ns « 0.05-2.2 mm). Epidote occu rs as
xenoblast ic to hypid ioblastic g rains, <0.05-1 mm , eit her in

mo nomineralic aggregates or as scattered sing le gra ins.

Larger grains are commonly compositiona lly zoned wit h a
core of allanite and a nor mal epidote rim. The allanite, w hich

contains radioact ive elements causes radial joints in the sur

rou nd ing epi dote or pleochroic haloes w hen sited in biot ite.
Magnetite and ilme nite occur as xenoblast ic - hyp id ioblasti c

grains (up to 2.5 mm, but generally < 0.15 mm ). These grains

are generally associated wi t h ep idote and biotite. Oth erwi se,
very fine-g rained oxides occur in smal l amounts evenly dis
t ributed th roughout th e ent ire sample.

Textu ral relationshi ps, and especially grain size, are crit i
cal to the economic pot ent ial of the rock. To ob tai n op t ima l

results w hen separat ing th e minerals th e rock should be as

coarse-grained as po ssible. The grain size is somewhat varia
ble between samples (Table 4), and for possible fut ure inves

ti gat ion it will be im por tan t to characterise th e deposi ts also
in term s of grain size.

Conclusions
Several signi ficant deposits of K-feldspar-rich gneisses occur

in the Tysfj ord and Harnarey municipa lities. Three major

deposits are defined: Ra rnnf laqura, Soltuva and Forbardn es

S. The Rarnnfl aqura deposit contains 10-11 % K20 and is th e
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richest in microcline. The Soltuva and Forbardnes 5 deposits

contai n K20 in th e range 6-9.5 % with a microcl ine cont ent
around 65%. The small grain size makes separation of th e

minera ls di fficult. Processing tests have giv en rather promis

ing results, but wi t h th e product ion of a large qu ant it y of

f ines. It is concluded th at a more detailed character isat ion of

th e de posits in term s of min eralogy and grain-size variations

is necessary in ord er to obt ain more repr esentat ive samples

for testing. It is possible th at th e variations betwee n the

deposits are large enoug h to inf luence th e result s of mineral
processing tests. Fina lly, a chemical and mineralogical com 

parison bet ween t he Tysfjor d/H amaroy deposits and t hose
present in Bleikvassli and Vesteralen should be carried out.

The deposit s are, nevertheless, an important resource fo r
potential exploitation in th e future.
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