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The fnr'ey years which have passed since the late
Professor J.H.L. Vogt wrote on the Norwegian Iron ores for
The XI International Geologieal Congress at Stockholm 1910
have greatly increased our lmowledge of the ironedeposits
and proved that our ore supplies are much larger than pre=-

= Viously computed.

'S é %g Studies of our iron-ore deposits seem to meke a rears-

'é E?g %éﬂhnsemsnt of time-o0ld geological clasaification of certain

; _.: ' ore deposits necessary.

2%% g% g&;» Yew deposits of eny imporbtance have not been discovered,
§a§£§ fﬁ Our mining industry, and specially the iron-ore indus-

= A try, received & mighty impulse by World-War I, In the years
before World-War II the iron~ore production passed the pyrite
industry in mrtmm. WorldeWar II and the German occupation
meant & general drawback on the mining industrys and, finelly,
the invesion in Hortheran Norway resulted in the complete destrud
tion of the plant and housing accomodation at Kirkenes. Our
most important irone-ore mine is thus not working, but rebuil-
ding is going on and ordinary production is. to start in a |
year. '

Another eonsequence of the war 1s the dominating ine

terest obtained by the government in our &mn-vai*e deposits
and mines, pertly by confiseating the enemy interest in the
mining industry, and, also, by the finencial aid rendered
for the rebuilding and refitting of plants and equipment
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destroyed or worn out during the war.

The ore-minerals are magnetite and hematite.

A siderite, rich in manganese, has been proved to be the
main ore-bearing mineral in a deposit which is now being ex-

plmds

Geologically, the Horweglan ironeore deposits can be clase

aified in three main groups:
Ae Magmatie deposits
Be Sedimentary deposits

Co Metasomatic ( contact metasomatic ) and vein deposits.

To this may be added a fourth group containing recent depo=~

sits ( bog-iron 1nﬁar alia ). This graup,is, however, quite un-

' mp@!* tant.

I+ Hon«titaniferous ores:
2, Rieh in phosphorouss

“Be " " gulphur:

I3, Titaniferous ores:

Sgftestad (B1), Lyngrot and

Solberg (48).

Smorten, Khljgrdg ﬁnﬁaﬁd‘vin,
Lonkenf jord m, %) stes

the Lofoten and Vesterdlen
islands in Northern Norway,
Jernsmauget (44) on the west

coast

a&s Ores containing titanc-megnetite:

Tappeluft (4), Kjerringhau-
gen (2), Stjerngy (3) deposits.
Selvég (24) ete. in the Vestere

&len and Lofoten islands.



Rpdsand, Meisingset (40),
Solngrdal, §jsholt (41),

Taf jord (42), Sprdal (43),
Lelends Myrests, Stdljern (49)
Brekke et¢., Ramssy (55),
Trandumn,

be Tlumenite-orest
Sokndel, and Bkersund (45,46).

I Qunrtaubnndad ores in archean rocks:
Sydvaranger (1), Fiakarjora (22
ete.
Ix. ‘ Iron~bearing stratas in the micaschist - marble series
of Northern Norway (Cambro Ordovieian):
a. Tromsgsundet (5), Salangen (7),
8 jaf jell (18), Neverhaugen (28),
Dunderland (29), Seljelid (32),
bs Biterdédalen (36) etc.

b Rubben (&) |
.. 11I. Ore-depesits of supposed sedimentary origin, metamor-
et by kR :

Peitstaden - Hitra (358,39).
Avendalefield (47).

Ca

Te tn the contact-zone of the 6slﬁ;fi&1dt

Agserud, Narverud (53).
IX+ Replacement-deposits in limestone:

Fehn at Ulefoss (582).
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III. Drecciated veins in amphibolic sechist:
Lengs (50).
IVe Veins in granite:
i Spetalen (54).

Deposits in lakes and marshest
Stors jeen, Hnrdalen etc.

statistical dates,

‘ The hiatory of the Norwegian Iron-ore industry may be

divided in three more or less #epnruta periods. From the remo-
test time in our history, bog-iron has been extracted from the
marshes and used for the production of "blmsterjern". This was
& home~industry, but the iron was at that time an important are
ticle in trade. The last "blwmsterjern" was pvé&uee& as late as
about 1286 yaaﬁs ag0e

With the introduction of the blast furnace about 1530, the
mining of iron-ore was started, and In the next 300 %o 380 years
the Sorweglan ironeore industry played an 1mpartant,§art in the
a@ﬂn@mia life of the ﬁauatvy; The Norweglen blast furnaces employed
charcoal, but the 1ﬁ§re&aing ¢ost of charcoal and the competition
of the Huropean iron industry based on use of coke,; wade the lNore
wegian Iron-industry unprofiteble. |

Finally, the elesctriec iron«furnace was introduced forty
years agos The total production of electro-iron during this
period is sbout 860,000 tons. The produetion of the old blast
furnaces was according to Professor J.H.L. Vogt sbout 1} mill. tons.
The produstion of "blmsterjern" cannot be ealeulated.

The production of ironeore mined up to the year 1908 is
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caloulated by Professor Vogt to abcut 4# mills tons, of which
750,000 tons were exported. In the years 1909 to 1948 about
174 mill. toms were produced of which ebout 16 mill., tons were
exported. Bﬁr&ng the last decade (1939/48) the ironeore prow=
ﬁn&ﬁtwnrwma 5:8 wills tons of which 0,8 « 0,0 mills tons were
consumed in the country.

There is, however, a very merked difference in the iron-
content of the ores Up to 1908 the mines produced lump-ore with
an iron-content of about 40-42 %. Since the exploitation of the
sedimentary ore~deposite in the yesr 1906, and of later years,
the produciion of iron-ore concentrates and briquettes, hava'
dominated the Horweglan iron-industry. ﬂurimg,thm‘mnst recont
period (1909/48) about 90 % of the ore shipped was in the form
of congentrate of briquettes with an iron-content of 65 = 66 %,

An important role has also been played by the titaniferous
iron-ores; a little above 1 mill. ton (lump-ore and magnetite-
eoncentrate) have been produced altogether; of whiech 0,9 mill.
tons in the last period (1909/48). :

The wensdinm~eontent of the hiﬁamifmr@ua.iren*arns is a
valuable asset.

Iron=ore production during recent years:

1946 1946 1947 . 1948 1949 1960

Prode 78,058 59,078 1RV,798 199,209 274,308 403,676

1) inels ilm@ﬁita‘ara‘



situated sbout 300 m. from the Nisservamn 1 Telemark
in aggﬁh@rn H@rwuyc The deposit has been known for more
than'gha'hunﬂreé years, but owing to an isolated situitien
with a difficult accese to the sea and a h&gﬁ eehzent of
pﬁaa@hmrwuu, was only started im 1914, After a few years
the mine was closed down and was idle up to 1939, when the
mine was reopened. During the last ten years (1939/48) pro-
- duetion amounted to 166,418 toné; Previously, some 8-9000
tons were taken out: the total #mbdue%ian thus lies below
200,000 tons.

The ore contains 56 % Fe #aﬁ 2 % Po

%ha ﬁopésit is only a small ones ore 1a‘s1ght is about
/4 mille tons with two or three times that quantity as
aﬁpﬁebable and possible ore-supply.

Lyngrot and Solberg (48), |
. are iiﬂuﬂt&d.in Southern Horway.

The mines were worked up to 1870 and delivered a few
hindred thousand tons of ore. The ore is a ﬁngnntiti. rich
in apatite. The orve-reserves ere insignificant, but the
Lyngrot wmine may possibly hav@ a future as a producer of

- apatite-ore.

Horthern

has a munber of magmatic ore-deposits, the greater pert
being rieh in sulphurs About forty years ago work was stere
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ted on some of these deposits and 5-800,000 tons have since
Tunkans Kaljords fvefjord (20), and Bjerksy have only been

worked for short periods before being closed downe The mines

of Nelsy (18) produced 417,000 tons before being exhausted (1930).
A deposit ab Kasfjord (19) has been explored, but mo work started.
The ore umineral is & megnetite, containing 060-68 % Fe and some
sulphur, wﬁiﬁh = agcording to Professor Vogt - may easily be
separateds The ore umam as two parallel layers with e width

of about 8 me
The ore reserves are probably small.

11, Titaniferous irvon~ores.

used as an irvon-ore 80 to 90 years ago and sbout 100,000 tons
ware exported, In 1917 the mines were reopened, the ilmenite
being utilized for the production of paints. The ore also cone
tains magnotite and the mines thus produce a magnetite concente

The erude ore must be elassified as an 1lmeniteenorite
containing sbout 18 % T4 Oy and 20 § Fe,

By processing, 4,5 tons ore give 1 ton zz-.mmtw and 0,82 ton
magnebite. . o oy _ _

The total production to the end of 19)8 was a little above
200,000 tons magnetite end 1, mill. ton ilmenites
' gangen = setually belng
worked -« has an ore-ares of about 180,000 sq.me

The ove in sight is computed to be 30 mill. tons down to
60 m. below the main level. The probable and possible ores are

The ere-raserves are large, Ster

very large in Wﬂﬁm |
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The Ekersund ilmenite deposits e¢an, asccording to a report
vy Dre. Noest, produce sbout 4 mill, tons iron-ore concentrate.

The ecountry has a number of ironwore deposits contalning
a small percentage of titanium oxide. Thgag deposits are clas-
gified by Professor Vogt as titanmmagnmtigf’

In Northern Norway we have Stjerngy (3), Kjerringhaugen (2),
Tappeluft (4) etec. No prospecting has been undertakeny Stjerney
deposits are, however, supposed to contain a large supply of
lowegrade ore. |

The Selviig (24) deposits are situated close to the sea-

shore on the west coast of langwy in Yeator&ien. Some prospecting
has bogn carried out, and the ore in sight is computed to be
sbout 20 mill, tons, the probable ores amounting to about 6o mill,
tons. A |

The ore contains 20-33 # Fe, 5-4 & T4 Op and 0,3 to
054 % V505

1 ton éruda ore will give 0,3 ton concentrate of magnetite.

Similar deposits at Hjellsand, Andopen etc., are smaller
and have only a limited interast.
In the western part of Norway the Rgdsand-Meisingset (40)
deposits are being exploited. Rgdsand produced some thousand tons
of lump-ore. From 1910 the mine has delivered an iron-ore cone-
centrate containing 6263 % Fe and 0,56 & V.

Production has lately been about 50,000 tons a year. The

total production is 689,000 tons concentrate and 28,000 tons

lump=-ore (1910/48),
The ore=supply is computed to be three mill. tons ore in

wighty Q&un~ahaut the same quantity as possible ore.
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1 ton of erude ore gives 0,33 ton concentrate of magnntitu;)
w2 On the west coast of Southern Norway deposits are situated
at Sjeholt, Solngrdal (41), Tafjord (42), Sgrdalen (43),
Lindane ete., the most important being Solng ]
The area of the horizontel sections of the ore-bodies is cale-
eulated to be about 6,500 sg.m, Mining has been tried at several
of these deposits, but the ore-supplies have not been computed.

Some titaniferous ivon-ore deposits in the Qaatgfn part of the
country eve small and of no ecenomic interest. Professor J.H.L.
Vogt gives the total ore-area of the smaller deposits to be
50,000 8qems |

Quartz~banded ores in Archean: rocks:

The most important depositsof this kind is that of Syd-
‘waranger (1), where work was sterted in the year 1910. The
total production is about 12 mill. tons coneentrate and bri-
quettes, and a few hundred thousand tons lump-ore. Work was
stopped in 1944, when the plant was destroyed during the war,
end is scheduled to restart in the sutumn 1961,

The mines produced a little short of 70 % of the total
iron-ore production of the country.

The new plant is based on a production of 800,000 tons
concentrate a year,

The crude ore contains on an average 33«36 % Fe., (3032 %
magnetis Fe).

At present a thorough geological and technicel investiga=
éian of the deposits is being ecarried out. The ore-reserves
are computed to lie in the neighbourhood of 1,000 mill. tons.
(erude ore).
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, Jorde} olltind (21,22) deposits on Hinng
(Vanhﬁyﬁxangzkianﬁ#) annté&n 8 banded ironeore of & type some~
what similar bo that oecurvdng at Sydvergnger. Fiskefjord,
however; contains less quartg, the bands being mainly composed
of other minerals. The ore-bearing area - covering many Sqelkme-
can be traced from Oksfjord in the southeeast up to the La=
heugen (23) deposits (on the Langs) in the northewest -« a
length of about 50 kme The width of the mrea is 12-15 km. The
ore occurs as a large muber of more or less isolated deposits. |

Bagnetite is the predominating ore-mineral in the central
and northern pﬂrt, with hematite in the southérm In the
southern part the ore also contains some pergentage of mane
ganeses The iron-content vardes from 56-37 % Fe in the Veste
polltind deposits. ' i
Pwapaét}ng has been carried sut in different places. In

the Vestpolltind deposits 5,7 mill. tons ore were proved in
-8ight and probable and possible ore-reserves are 15 mill., tons.
In the Fis g‘ fjord deposits the eﬂnauppiy ua) proved to
be some mill, tons in two-three of the larger deposits. |
haugen deposit has « according to a; Foslie - an

ore area of 5,000 sqem. ‘
& thorough geological and technical 1nveatigat}.on of this
 ore~bearing district is still wanted - the quantity of the
ore~-supply ammbia is thus uncertain. :

L _Jdierthern Horway
(P\ The Trmﬂmwamn (5-7)s 8jifjell (16)= Dundere
land-Eiterddalen deposiis (eaf;fae) form parts of the extenw
sive u‘or;-bcaring strate ﬂgmzmrthern Marble-lifcaschist
aorieac' )

e
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>< The iron-ore besring strata occur as members of the
gseries, and the depbaita usually hnv@ ) graat extension along
the strike and the dip. The width of the ore-layers varies
within iarsu 1imits., | |

The total length of the ore-besring strata &s about 550 lm,

The strata are, however, interrupted by eruptive instrusions
or cut by numerous fjords. The ore-mineral is predoeminately
magnetite in the northern part (from the Ofoten-basin) and a
mixture of hematite and magnetite in the southern. There is
also & marked difference in the ironecontent of the northern
and the southern part of the stratas, In the northern part the
ﬁépésita usually have an iron-content of 20«22 %Fe, which in
places goes up to 28«30 %« In the southern, the pqrosntasoiih
50-33 % up to 40-45 %. | '

In the northern part, there exists a western and eastern
branch of the irvonebearing strata owing to a synclinel which
extends northwards from HAfjell (in Ofoten). There also exist
ivon-bearing strata in the eastern yabt of the country: The gggg

| -Bedsf 12-14) deposits.

The northern iron-ore-bearing strata contein very 1hrgo
quantities of ore, but - although the deposits were diuqaﬁared
60 to 75 years ago and mining started at several of the deposits ;,
the total ore produced does not exeed 1 mill. tons (mainly as
concentrateh

Difficulties with the processing er'ths ore are respons

sible for the poor result of the exploltation. The separation

problems,; however, are ssid to be solved.

The different mines and deposits from north to south:
The Tromsgsundet deposits (5) prospected in the year 1908



and agein during the war. J.H.L. Vogt estimated the ore-supply
to be several mill. eb. m. of crude-ore. Recent investigations
geem to prove that the ore is toe poor for exploitation.

The total production is only a few thousand tons.

The Sprreise (6) deposits situated on the coast about 100 lms

gouth of the Tromspsund, The deposits, assumed to be one of the
largest in Norway of its kind, were caloulated by Professor
JeHaeLe Vogt to have an ore-area of 200,000 8 e {transversal
sections) and an average width of 23 m. A thorough sampling in
recent years seéems té prove that ﬁh@'depoalta are Ho0 poor in
iron to be exploited.
The Salangen (7) deposits about 40 lm south of Sgrreisa were

worked for a few years (1909/12) end about & hundred thousand

- tond of bwiiucttaa were ezporiqd, Viark was, however, given up
a8 uhreamnarutiva. One of the deposits - Storhaugen - contains
30 mill. tons ore, the iron content baing 26 to 29 %,

. The lavangen and Oratangen (10) deposits are a southern

continuation of the Salangen. Some prospecting has been carried
out, but the ore contains only 1822 % Fe.

/’ gen (11) is situated on the Ofoten £jord some 70 km south
\_ (southewest) of Gratangen. Exploitation was sterted in 1906 and

wes « with several interruptions - earried on till 1959, The

ore was too poor to give a satisfactory result.

The total production was 365;000 tons conﬁastrataudf>

Y.  The western branch ineludes deposits on Anderjs (9) and
Rollgy (17). Prospectingshave proved an ore-supply e! about 15
mill, téms at Anderja and about 6 mill. tons at Rolley. The iron
eenxent is 3132 % Fe. The &nﬁar:i ore é@ntaina & high percentage
of phosphorous.



South of the Ofoten fjord are the IA
8jafjell (16) deposits. The deposits were exztensively mapﬂsm
during the first decade o.t‘ this centwry. The ores are, however,
poors The HAES jell contains 23 £ and the SJ4fJell 26 £ Fa.

The eastern branch, ineluding Skjomen, Bieutjm;gg (34),
SBtorvann {18), eto., iz & direct contimuation of

sj&f:all deposits, Faggma is the best known: extensive
prospacting and ssmpling were carried out in the year 1810. m
ore-ares is 22,5000 ag.m. (900 x 25 m), and the ﬁgaszmne 27,765
Fe. The ore-supply is not caloulated. A

The W) deposit belongs to the :enthern a«my.
The deposit was rmm 78 years ago, and extensive wanmetina

has been carried ocut. The ore~bearing stratum has a lenght of about

8 im, The ore-area i1s caloulated to be. 12,500 sq.m. The ore wone
tains 56 % Fo and 0,19 % P,

The ore-supply 1s caleulated to 34 mill, tons above lake
Gragnli.
. and and R 29 &opoﬂim are situated on the
~northern side of the Dtmﬁerlam valley, The Dunderland Iron Ure Gno
exploited the depesits from the yesr ! 1906 up to the last war, The
totel production was 636,000 lons (consentrate and brigquettes),
the work being interrupted seversl times and for years at & time
owing to difficulties with the processing of the ore.

The ore minerals are hewmatite and magnetite. The mpwtwng
Pouag,! Fopem, 18 211 in the Privann deposits and varies from
1:3 %o 1:10 in the other deposiis.

4 gmall percentage of phosphorous inersssed the difficulties.

The ore contains on an average 33 % Fe and 0,8 & P,
An intensive investigation hes lately been carried out in
the deposits. The total ore-area is aboub 500,000 8qeme and the
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pre-supply 1,000 mill, tons. (erude ore).

The 4%:‘1—%%}@&1*&& vernes (51) deposits are situated
south efvtha f@vagéingg The ore-minerals are predominately mage-
netite in the Lesken=Orgmlifjell, with the common hematite-magnetite

ove in the Nevernes. The ore-areas are computed to 100,000 sg.m for
the I@ﬂkon deposits. The ore from Lgskcxi contains 307856 % total Fe,
25-80 £ magneti¢ Fe, The phosphorous eontent is somewhat higher
than in the ordinary ore types ( 151 = 1,7 %2 P )e The ore-area
of the @r331113031»8bvurn53 deposits are probably large, 5jjwjf/j)
definite values sre known.

)(\  The Ormlid-Fuglev: 384prn£ (30) deposits are situated about
20 km to the west of the Dunderland., The ore-areas are not known,

. but Professor JeHsLe Vogt reports that the deposits are important.

From Hemnesberget and southward to Vefsen, a dlstance

of about 150 km, several large iron-deposits occur., The best

known are Seljelid, Fuglestrand, Elsf jordstrand, Formo, Dolstéd-
fsen, Herringbotn, Eiterfdslen and Rapen (32.37). More or less
intensive prospecting has been carried oub on these deposits, but
erdinary exploitation has not been started, pavtly to the repeated
‘failures in the beneficiation of the Dunderland ore.
' %he arenminsrals are hematite and magnetite in
varging prayartiana¢
“"w-‘dspﬁsit has an ore-arsa of 200,000 sg.m

and an av@rage sonbent of 34,54 % Fe and 0,15 & P,

@Eka%ﬁug}ostaeﬂd {33) deposit contains partiy s rich ore, and
praﬁu@tion of lump=ore wasg tried in the ninetiles. The proportion
hematite: Magnetite 1s 1l:l, the iron-content lies between 38 and
52 % The ove=-area is inknown,

i1sf jou L_(54) deposit has an ore-area of 60,000 sqem
and an ore with 54,3 ife .
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The Forsmo and Dolstadésen deposits both contain partly

a richer ore. Production of a lump-ore was tried, but work was
abandoned owing to diffieculties with transport.

The Herringbotn (35) deposit has an ore-area of 15,000 sq.n
(1000 x 15 m) and the Eiterddalen (36), & total ore-area of about

250,000 sg.ms The phoaphorous-content is rather high. The ore has
50 % Fe. |

The Repen (37) deposit in Vefsen is a 10 m wide layer with e
granuler magnetite. The iron-content is about 40 #.

I1l. Ore-deposits of uncertain origin:
 In this group will be included the Beitstaden (38) and

Arendal (&7) deposits, which generally have been classefied as
magmatic (The Beitstaden) or contactmetesomatic, "Skernberg
deposits” (The Arendsl deposits). Later studies seem to prove a
sedimentary origin for both. By pelingeneais and regienal meta=
morphism the ﬁéaa have arrived at their present state.

The Beitstaden (38) deposit occurs in an ore-bearing zone,

which ean be traced from the Fosdalen mines over a length of
about 150 Jan towards the southwest., The ore appears in possibly
Arehean~ rocks which are gnels fied by regional metemorphism.
The Fosdalen (33) mines, the most important, were opened in
1907, To start with, the mines produced a lump-ore containing
6 7 Fe and 8-3 % 8. From the year 1914 the mines have produced
a concentrate containing 65«66 % Fe, and 0,6 ¥ 8. The tetal pro-
duction is 2,900,000 tons oreé (62,000 tons lump-ore)s The erude
ore sontains 40~41 Fo and 2 % 8, The eve-mineral 1s magnetite.
Ore in sight is 2 mill tons, probable and possible ores are
40 mili, tons. The ore-resources of the un-developed deposits run
into & few hundred mill. tonse |
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The Hitrs (50) deposits are small: a fow thousand tons have
been exported. | 4

regndel { | deposits in awmwn mmy; played in ol-

 der times & most im@o»%anﬁ part in the Norweglan iron industry.

The total production is 2,7 mill. tons. In recent years only the

Klodeberg and the bristad mines have been worked aend only on a

limited seale. ) |

The total ore-areas covering the twenty odd mines in the

districts is, according to Frofessor Jelele Yogts only 8,000 sqen

and the ore in sight about 1,6 mill, tons. The probable and

posaible ores are 5~4 mill. tons.

Is In the contactezons of the Oslo~field a lot of small
iron-ore deposits are known, In times past these mines delivered
ore to the ironworks situated in the sastern pert of Horway.

The only mineg which w‘mm some Interest ave the _g_lg_em;

a3 welns in an impure limestone, Mining started in 1760 and the
total production is 991,000 tons of which 376,500 tons during the
last forty yearss (Prode 1930/48 was 13,1000 tﬁﬂ@ia

The ironesontent of the ore is 47-88 %: the zammxt of
phosphorous 18 0,;4-0,7 % The ore-area iz asbout 2,500 m,,m
The ore-supply 45 onliy a few mill, tmm«
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I1Is Vedns:

The lange (60) deposits on the island Skitey oecur
g8 veins in a breeciated amphibolitic schist. The oro-
mineral is magnetite, sometimes with & small percent
- of hematites The uuwénteat is 45-48 %. The mines were
opaned three mméa years agos The total production is
530,000 tons. Work was suspended about 1870. In later
years, (1907/21) 68,161 wons were produced.

The ore-area is caleulated by Professor JiH.L.Vogt
wMame 2,500 aqem, and the ore-supply to i a 1 mill. tons.

- The Spetalen (64) deposits are situated in the eas~

torn part of my. The ore 4is a hom.ute which eccura
ag pneumstolytiec or mamml deposits on veins in
& granite. m ore is rather rich in nvon. usually
H7=69 % Pe. *I’ha mines have been idle tor many years. The
total production is calculated at 60-‘89.000 tons,
The ém-aru is 2,500 sqem.; and the ore-supply ampnuﬁ.
to about 1. mill, tons about the level of Lale &muhm/\






Regumé.,

w 18 =

Ore-resources

Ore in sight Probable |Posslible

Dundorlnné/hann (29)

Total
ore ore ~
in millets
Ao Ma ié depositss
Sgftestad (51) 0,28 0,25 ? 0,6=1,0 Rieh in
phosphorous
Sokndal (46} - 2,0 ? % | .ﬂaiaul.ﬂa a
A magnetite
Ekersund (45) 4  cone,(tite-
| niferous)
Selvig (24) 6=7 18-20 2530
Rodsand (40) | 2 "
Meisingset (40)
Solngrdal, Sjoholt (41)
Taf jord etc. (42)
Be Sedimentery deposits: e Z
Sydvaranger (1) 600 Calc.as
e magnetite
cone,
FPiskef jord (22) Bud ¥ ? Bwd Crude ores.
Vestpolltind (21) 5= 15 20
Tromsgsundet (5) 4 4 e
" sarveisa (6) |
Salangen (7) Y 2 % 7 Cone.
Anderja (9) 16 t ? 16, Crude ore
Rolley (17) & ? 5 & .
Fagernes (13) §
Neverhaugen (28) 3,6 ? 3,6 "
300-400 Conec,
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Lasken/Grenlif jell (31)
Ormlid/Fuglevik (30)
Seljelid (52)
Fa@la#tranﬁ {33)

. Elsfjordstrand (34)
Herringbotn (35)
Eiterfdalen (36)

Rapen (37)
Posdalen (38) 2 40 42 Cone,
Arendals-field (47) 1,6 B9l 4=6  Lumpe-ore

Bud »

Langg (50) 0p5=1,0 "
Spetalen (54) | 140 1,0 u

The Borweglan iron-ore supply - computed from the results
of prospecting - lies between 1,000 and 1,100 mill, tons (cale
culated as an ironecore concentrate).

The iron-~bearing strata in Northern lorway have several
large ore-deposits, with an iron-content of 28 to 36 % and some-
times a still higher pevcentage. These are, however, only parte
ly prospected, and their ore-supplies not computed. This group
incliudes Lasken~Granfjell, Seljelid, Mtaw&ﬁglm atce ,

: -ﬂ?m total ore-area is - as far as determined - about 600,000 sq.m.
Professor J.HeLe Vogt has ¢alculated the ore-ares of the smaller
titaniferous iron-ore éapmé&ta to be about 50,000 sqen.

And, Pinally, the country has large quantities of ore we |
poor in iron to be worked at the present time, They represent the

pobential ore-reserves.
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NORVEGE

THE IRON ORE RESOURCES OF NORWAY

by 1

Arth. 0. POULSEN

The Geological Survey of Norway, Oslo

I. — GENERAL

: The forty years which have passed since the late Professor J. H. L. Voar wrote on the norwe-
gian iron ores for The X1 International Geological Congress at Stockholm 1910 have greatly increased
our knowledge of the iron-deposits and proved that our ore supplies are much larger than previously
computed.

Studies of our iron-ore deposits seem to make a rearrangement of time-old geological classifi-
cation of certain ore deposits necessary.

New deposits of any importance have not been discovered.

Our mining industry, and specially the iron-ore industry, received a mighty impulse by World-
War L. In the years before World-War II the iron-ore production passed the pyrite industry in impor-
tance. World-War II and the German occupation meant a general drawback on the mining indus-
try; and, finally, the invasion in Northern Norway resulted in the complete destruction of the plant
and housing accomodation at Kirkenes. Our most important iron-ore mine is thus not working, but
rebuilding is going on and ordinary production is to start in the near future.

Another consequence of the war is the dominating interest obtained by the government in our
iron-ore deposits and mines, partly by confiscating the enemy interest in the mining industry, and,
also, by the financial aid rendered for the rebuilding and refitting of plants and equipment deeroyed
or worn out during the war.

The ore-minerals are magnetite and hematite.

A siderite, rich in manganese, has been proved to be the main ore-bearing mineral-in a deposit
which is now being explored.

Geologically, the norwegian iron-ore deposits can be classified in three main groups :

a) Magmatic deposits:

b) Sedimentary deposits;

¢) Metasomatic (contact metasomatic) and vein deposits.

To this may be added a fourth group containing recent deposits (bog-iron inter alia). This
group is, however, quite unimportant.

@) MAGMATIC DEPOSITS
1. Non-titaniferous ores :
«) Rich in phosphorous : Séftestad (51), Lyngrot and Solberg (48).
B) Rich in sulphur: Smorten, Kaljord, Matmoderen, Lonkanfjord (26, 27) etc. in the Lofoten
and Vesteralen islands in Northern Norway, Jernsmauget (44) on the west coast.

1. The writer is much indebted to Mr, OpPEGAARD of TrraNIA A/S, Dr. Jens A. W. BUGGE of SYDVARANGER A/S,
Messrs. Lowzow and Asak of CHRISTIANIA SPIGERVERK (the Rodsand \Imes) for information and helpful suggestions,
and to Mr. S. FosLIE of the GEoLOGICAL SURVEY.
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(1909-48) about 90 9, of the ore shipped was in the form of concentrate of brlqucttes with an iron-
content of 63-66 9%,.

An important role has also been played by the titaniferous-iron-ores, a little above 1 mill. ton
(lump-ore and magnetite-concentrate) have been produced altogether, of which 0,9 mill. tons in the
last period (1909-48).

The vanadium-content of the titaniferous iron-ores is a valuable asset.

IRON-ORE PRODUCTION DURING RECENT YEARS

1945 1946 1947 1948 1949 19501
Prod. 78,538 59,072 127,798 199,299 274,305 403,575

III. — THE DIFFERENT DEPOSITS AND THEIR ORE-SUPPLY

a) MAGMATIC DEPOSITS

1. — NON-TITANIFEROUS IRON-ORES

Séftestad (51) situated about 300 m. from the Nisservann i Telemark in Southern Norway. The
deposit has been known for more than one hundred years, but owing to an isolated situation with
a difficult access to the sea and a high confent of phosphorous, was only started in 1914. After a few
years the mine was closed down and was idle up to 1939, when the mine was reopened. During the
last ten years (1939-48) production amounted to 166,418 tons.  Previously, some 8-9000 tons were
taken out : the total production thus lies below 200,000 tons.

The ore contains 56 9, Fe and 2 9, P :

The deposit is only a small one; ore in sight is about 1 /4 mill. tons, with two or three times that
quantity as a probable and possible ore-supply.

-Lyngrot and Solberg (48) are situated in Southern Norway.

The mines were worked up to 1870 and delivered a few hundred thousand tons of ore. The ore
is a magnetite, rich in apatite. The ore-reserves are insignificant, but the Lyngrot mine may possibly
have a future as a producer of apatite-ore.

The Northern Norway has a number of magmatic ore-deposits, the greater part being rich in
sulphur. About forty years ago work was started on some of these deposits and 5-600,000 tonshave
since been taken out. The deposits at Smorten (27), Matmoderen (26), Lunkan, Kaljord, Kwvef-
jord (20),and Bjarkoy have only been worked for short periods before being @losed down. Themines
of Meldy (18) produced 417,000 tons before being exhausted (1930). A deposit at Kasfjord (19) has
been explored, but no work started. The ore mineral is a magnetite, containing 50-62 %, Fe and some
sulphur, which—according to Professor Vocr—may easily be separated. The ore appears as two
_parallel layers with a width of about 8 m.

The ore reserves are probably small.

2. — TITANIFEROUS IRON-ORES
«) Ilmenitic ores : : !

The ilmenite-ores from Sokndal and Ekersund (45,46) were used as an iron-ore 80 to 90 years
ago and about 100,000 tons were exported. In 1917 the mines were reopened, the ilmenite being
utilized for the production of paints. The ore also contains magnetite and the mines thus produce
a magnetite concentrate as a by-product.

The crude ore must be classified as an ilmenite-norite containing about 18 9, Ti O and 20 9, Fe.

By processing, 3,5 tons ore givé 1 ton ilmenite and 0,22 ton magnetite.

1. Incl. ilmenite-ore.
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less quartz, the bands being mainly composed of other minerals. The ore-bearing area — covering
many sq. km. — can be traced from Oksfjord in the South East up to the Lahaugen (23) deposits
(on the Lango) in the North West — a length of about 50 km. The width of the area is 12-15 km.
The ore occurs as a large number of more or less isolated deposits.

Magnetite is the predominating ore-mineral in the central and northern part, with hemalite
in the southern. In the southern part the ore also contains some percentage of manganese. The
iron-content varies from 36-37 % Fe in the Vestpolltind deposits.

Prospecting has been carried out in different places. In.the Vestpolltind deposits 5,7 mill. tons
ore were proved in sight and probable and possible ore-reserves are 15 mill. tons.

In the Fiskefjord deposits the ore-supply was proved to be some mill. tons in two-three of the
larger deposits.

The Lahaugen deposits has — according to S. FosLie — an ore area of 3,000 sq. m.

A thorough geological and technical investigation of this ore-bearing district is still wanted—
the quantity of the ore-supply available is thus uncertain.

2, — IRON-BEARING STRATAS IN THE MICASCHIST - MARBLE SERIES OF NORTHERN NORWAY

The Tromsosundet-Salangen (5-7), Sjafjell (16) — Dunderland-Eiteradalen deposits (29-36)
form parts of the extensive iron-bearing strata in the northern Marble-Micaschist Series.

The iron-ore bearing strata occur as members of the series, and the deposits usually have a
great extension along the strike and the dip. The width of the ore-layers varies within large limits.

The total length of the ore-bearing strata is about 550 km. The strata are, however, interrupted
by eruptive intrusions or cut by numerous fjords. The ore-mineral is predominately magnetite in
the northern part (from the Ofoten-basin) and a mixture of hematife and magnetite in the southern.
There is also a marked difference in the iron-content of the northern and the southern part of the
stratas. In the northern part the deposits usually have an iron-content of 20-22 9, Fe, which in
places goes up to 28-30 %,. In the southern, the percentage is 30-33 9%, up to 40-45 9.

In the northern part, there exists a western and eastern branch of the iron-bearing strata
owing to a synclinal which extends northwards from Hafjell (in Ofoten). There also exist iron-
bearing strata in the eastern part of the country : The Sjafjell-Beisfjord-Fagernes (12-14) deposits.

The northern iron-ore-bearing strata contain very large quantities of ore, but — although the
deposits were discovered 50 to 75 years ago and mining started at several of the deposits — the
total ore produced does not exceed 1 mill. tons (mainly as concentrate.)

Difficuities with the processing of the ore are responsible for the poor result of the exploitation.
The separation problems, however, are said to be solved.

The different mines and deposits from North to South : The Tromsosundetde posits (5) prospected in
the year 1908 and again during the war. J. H. L. VoaT estimated the ore-supply to be several mill.
ch. m. of crude-ore. Recent investigations seem to prove that the ore is too poor for exploitation.

The total production is only a few thousand tons. !

The Sorreisa (6) deposits situated on the coast about 100 km. South of the Tromsosund. The
deposits, assumed to be one of the largest in Norway of its kind, were calculated by Professor
J. H. L. Vot to have an ore-area of 200,000 sq. m. (transversal sections) and an average width
of 23 m. A thorough sampling in recent years seems to prove that the deposits are too poor in iron
to be exploited. : '

The Salangen (7) deposits about 40 km South of Sérreisa were worked for a few years (1909-12)
and about a hundred thousand tons of briquettes were exported. Work was, however, given up
as unremunerative. One of the deposits — Storhaugen — contains 30 mill. tons ore, the iron content
being 26 to 29 9.

The Lavangen and Gratangen (10) deposits are a southern continuation of the Salangen. Some
prospecting has been carried out, but the ore contains only 18-22 9, Fe.

Bogen (11) is situated on the Ofoten fjord some 70 km South (South west) of Gratangen. Exploi-
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The Herringbotn (35) deposit has an ore-area of 15,000 sq. m (1000 x 15 m) and the Eiteradalen
(36), a total ore-area of about 250,000 sq. m. The phosphorous-content is rather high. The ore
has 30 9, Fe. ;

The Rapen (37) deposit in Vefsen is a-10 m wide layer with a granular magnetite. The iron-
content is about 40 %.

3. — ORE-DEPOSITS OF UNCERTAIN ORIGIN

In this group will be included the Beitstaden (38) and Arendal (47) deposits, which generally
have been classified as magmatic (the Beitstaden) or contact-metasomatic, Skarnberg deposits (the
Arendal deposits). Later studies seem to prove a sedimentary origin for both. By palingenesis and
regional metamorphism the ores have arrived at their present state.

The Beitstaden (38) deposit occurs in an ore-bearing zone, which can be traced from the Fosdalen
mines over a length of about 150 km. towards the Southwest. The ore appears in possibly archean
rocks which are gneissified by regional metamorphism.

The Fosdalen (38) mines, the most important, were opened in 1907. To start with, the mines
produced a lump-ore containing 55 9%, Fe and 2-3 9, S. From the year 1914 the mines have produced
a concentrate containing 65-66 9, Fe, and 0,6 9% S. The total production is 2,900,000 tons ore
(62,000 tons lump-ore). The crude ore contains 40-41 Fe and 2 9%, S. The ore-mineral is magnetite.

Ore in sight is 2 mill. tons, probable and possible ores are 40 mill. tons. The ore-resources
of the undeveloped deposits run into a few hundred mill. tons.

The Hifra (39) deposits are small : a few thousand tons have been exported.

- The Arendal (47) deposifs in Southern Norway, played in older times a most important part
in the norwegian iron industry. The total production is 2,7 mill. tons. In recent years only the
Klodeberg and ‘the Brastad mines have been worked and only on a limited scale.

The total ore-area, covering the twenty odd mines in the district, is, according to Professor
J. H. L. Voat, only 8,000 sq. m and the ore in sight about 1,5 mill. tons. The probable and
possible ores are 3-4 mill. tons. :

¢) METASOMATIC AND CONTACT DEPOSITS. VEINS

1. — IN THE CONTACT-ZONE OF THE OSLO-FIELD

In the contact-zone of the Oslo-field a lot of small iron-ore deposits are known. In times
past these mines delivered ore to the ironworks situated in the eastern part of Norway. ;

The only mines which may have some interest are the Aserud-Narverud (53) mines. The
ore-area is, however, only 1 a 2,000 sq. m.

2. — REPLACEMENT DEPOSITS

The Fehn mines (52) at Ulefoss. The ore — a hematite — occurs as veins in an impure limestone.
Mining started in 1760 and the total production is 991,000 tons of which 376,500 tons during the
ast forty years. (Prod. 1939-48 was 13,100 tons). ' '

The iron-content of the ore is 47-55 9, : the content of phosphorous is 0,4-0,7 %. The ore-area
is about 2,500 sq. m. The ore-supply is only a few mill. tons.

3. — VEINS

The Lango (50) deposits on the island Skatoy occur as veins in a brecciated amphibolitic schist.
The ore-mineral is magnetite, sometimes with a small percent of hematite. The iron-content is
45-48 %,. The mines were opened three hundred years ago. The total production is 530,000 tons.
Work was suspended about 1870. In later years (1907 /21), 68,161 tons were produced.

26-11
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The norwegian iron-ore supply — computed from the results of prospecting — lies between
1,000 and 1,100 mill. tons (calculated as an iron-ore concentrate).

The iron-bearing strata in Northern Norway have several large ore-deposits, with an iron-
content of 28 to 35 9, and sometimes a still higher percentage. These are, however, only partly
prospected, and their ore-supplies not computed. This group includes Lasken-Gronfjell, Seljelid,
Eiteradalen etc. :

The total ore-area is —-as far as determined — about 600,000 sq. m. Professor J. H. L. VogT
has calculated the ore-area of the smaller titaniferous iron-ore deposits to be about 50,000 sq. m.

And ,finally, the country has large quantities of ore too poor in iron to be worked at the present
time. They represent the potential ore-reserves.
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