SILFURBERGSNAMUR A ISLANDI
1. PARTUR

ICELAND SPAR MINES IN ICELAND, PART 1

Silfurberg var mikilvagt efni til margskonar nota { raunvisindum 4 19. og 20. 6ld, bdi eitt sér og sem thlutur { ymsum
ljosmelitekjum. Vid Helgustadi { Reydarfirdi var lengi eina ndman { heiminum par sem fannst verulegt magn stéra galla-
lausra kristalla af pvi. Rekja md ymsar framfarir { edlisfredi, efnafredi, jardfredi, litfredi, leknistredi og 4 fleiri svidum
beint og ébeint til rannsékna 4 silfurberginu sjilfu eda med hjdlp pess. Par md medal annars nefna uppgétvanir vardandi
edli ljoss, kristallagerd steintegunda, orkustig frumeinda, og sameindabyggingu lifrenna efna. Ljésteki med silfurbergs-
prismum voru einnig mjog gagnleg { sykurionadi. Auk nota { rannséknum var silfurbergid eftirsott { steinaséfn. Stersti
einstaki kristall frd Helgustodum sem vitad er af, var 4 sinum tima sagdur vega 600 pund. Hann barst til visindasafns
British Museum { Lundéinum upp tr 1870 og hefur l1éngum verid par til synis. Utflutningur kristalla fr4 Helgustodum
acti sér stad med ymsum hetti allt frd 17. 6ld, en ekki er vitad um skipulega ndmavinnslu par fyrr en um 1855. Han
st60 med hléum til 1924. Um 1933 var farid ad hirda trgangsefni (“rosta”) ar ndmunum 4 Helgustodum og Hoffelli.
Pad var mulid dsamt hrafntinnu og fleiri bergefnum til nota { mdarhddun utan 4 byggingum fram undir 1960, svo sem 4
Pj6dleikhisinu og fjolda ibadarhasa. Nokkurt magn af nothefum silfurbergskristéllum fannst 4 timabilinu 1900-1940
medal annars 4 Krimskaga, { Kaliforniu, Nyja Mexiké og Montana { Bandarikjunum, { Harzfjollum Pyskalands, og 4
Spani. Eftir 1920 kom allmikid af silfurbergi frd Kenhardt héradinu i Sudur-Afriku 4 markadinn, og 4tti pad ad likind-
um mestan pdtt { ad vinnslu var hett { Helgustadandmunni. Seinna hafa fundist gédar ndmur vidar, til demis frd 1942
{ Nordur-Mexiké (vio Chihuahua), og er enn mikid frambod 4 krist6llum padan. Mikilvagi silfurbergs felst einkum
{ mjog sérstedum 4hrif pess 4 ljés. Engin 6nnur ndttiruleg eda manngerd efni gdtu par komid ad 6llu leyti { pess stad.
A fj6rda dratugnum voru hinsvegar fundnar upp svonefndar Polaroid-pynnur, sem med sidari endurbétum hafa tekid vid
hlutverki silfurbergs { ymsum ljéstekjum.

The crystals known as Iceland spar were important in the development of sciences such as physics, chemistry, geology,
biology and medicine. This happened partly through research on the crystals themselves, but mainly through their role
as an essential component in a variety of optical instruments and experiments. Until 1920, the chief source in the world
of large flawless crystals suitable for such purposes was a quarry at the Helgustadir farm in Eastern Iceland. Discoveries
which to some extent depended on the use of Iceland spar, included the polarization property of light, the crystallography
of minerals, atomic energy levels, and the molecular structure of organic compounds. Optical instruments containing
Iceland spar prisms also found wide use in the sugar industry. Additionally, Iceland spar crystals were much in demand
for public and private mineralogical collections. A specimen from Helgustadir, estimated to weigh 600 pounds, has been
on display at the British Museum in London since it was acquired in the 1870s. Crystals from Helgustadir found their
way to Europe by various means from the 17th century onwards. Organized quarrying for export seems to have been ini-
tiated around 1855, continuing intermittently until 1924. In 1933, entrepreneurs began recovering inferior crystals from
tailings of the mineworks at Helgustadir and at Hoffell in the Southeast. These were crushed for use along with obsidian
and other materials in an exterior surface finish on many concrete buildings including the National Theatre.

Small amounts of optical-quality Iceland spar crystals were mined sporadically in 1900-1940 outside Iceland, for instance
in the Crimean peninsula, in California, Montana and New Mexico of the U.S., in the Harz mountains of Germany,
and in Spain. For a couple of decades from about 1920, shipments from the Kenhardt district of South Africa dominated
the market, leading to discontinuation of operations at Helgustadir. Other deposits of Iceland spar were later discovered
in various locations worldwide, such as in the Chihuahua area of Northern Mexico which has been a significant supplier
since 1942. The importance of Iceland spar was primarily due to its unique optical properties. In this respect, it could
not be replaced adequately by any other natural or man-made materials. However, so-called Polaroid sheets which were
invented in the early 1930s, have with subsequent improvements served as a practical substitute for Iceland spar compo-
nents in a range of applications.

HELGUSTADIR I REYDARFIRDI
HELGUSTADIR IN REYDARFJORDUR
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Helgustadandman er fregasta silfurbergsnima heims, og m4
fullyrda ad 4n hennar hefdi ymissi visinda- og teknipréun
mannkynsins seinkad verulega. Silfurbergskristollum fra Helgu-
stodum var fyrst lyst 4 7. dratug 17. aldar (Bartholin, 1669), og
namuvinnsla st6d par fram yfir 1920. Petta tera afbrigdi stein-
tegundarinnar kalsits hefur sidan um 1780 verid kallad Iceland
spar 4 ensku.

Ndman er opin gryfja um 30 m breid { 90-100 m hd, og finnast kristallarnir
par { ummyndudum bldgrytishraunum. Fram hji henni rennur lekur, sem
kallast Silfurlekur eftir hinum glitrandi kristollum sem hann hefur flutt med
sér padan nidur hlidina. Peir voktu eflaust athygli snemma 4 6ldum.

Skipuleg ndmuvinnsla vid Helgustadi héfst um 1855 (en { smdum stil nokkru
fyrr) og fram til 1872 var detlad ad a.m.k. 350 smdlestir hafi verid fluttar Gt
padan. P4 var gert hlé 4 vinnslunni, pvi stjérnvold vildu m.a. varast offrambod
og verdlekkun 4 krist6llunum. Birgdir af peim entust liklega fram yfir 1880,
og nokkud var unnid { ndmunni sumurin 1882 og 1885. Rekstur hennar var
svo leigdur 1895-1910, en drangur var litill sum 4rin og gedum kristallanna
fér ad sogn hrakandi. Franskt félag ték vid leigunni 4 Helgustédum 1910-1914,
en sidan var hlé til 1920 pegar rekstur par héfst ad nyju 4 vegum stjérnvalda.
b4 voru grafin um 80 m l6ng gong inn undir ndmugryfjuna, og mun hluti af
peim kristéllum sem nddust fram til 1924, hafa komid ar peim. Vinnslunni var

WORKMEN IN THE HELGUSTABIR QUARRY IN 1924, DURING A VISIT BY GERMAN TRAVELLERS.
PaoTo: E. CONSEMULLER, FROM A BOOK BY BJORNSSON ET AL. 2003.

THE MINING AREA OF HELGUSTADIR, THE SMALLER PHOTOGRAPH SHOWS THE ENTERANCE OF THE MINE TUNNEL.

Mynp / PrOTO: ROLF TSCHUMPER 2015

ViEw FROM HELGUSTABIR MINE TO THE WEST. I HE MOUNTAIN IN THE MIDDLE IS HOLMATINDUR LYING BETWEEN THE VILLAGES OF
REYPARFJORDUR (LEFT) AND ESKIFJORDUR (RIGHT).

The Helgustadir quarry in Reydarfjordur is famous worldwide
as the type locality of a highly transparent variety of calcite crys-
tals. Its unusual properties were first described by Bartholinus
(1669). The Helgustadir site remained until the early 1920s as
the chief source of this material, which has been called Iceland
spar (spath d’Islande, Doppelspat) since around 1780. It may be
safely stated that the availability of these crystals significantly
accelerated the development of several fields in the natural sci-
ences and in technology.

The quarry is an open pit in a formation of altered basalt lavas, about 30 m
wide at 90-100 m above sea level. A small brook called Silfurlekur (Silver
stream) runs beside the pit. The glistening crystals carried down the hillside by
the brook probably caught the attention of passers-by centuries ago.

Organized mining of crystals for export began in 1855 (on a small scale a few
years earlier). The quantity recovered up to 1872 was estimated to have been
at least 350 tons. Activities were then suspended, as authorities were concerned
about adverse effects of excessive production. The operator’s stockpile of crys-

svo hett, pegar édyrara silfurberg barst 4 markadinn frd Sudur-Afriku.

Helgustadandman og naesta umhverfi hennar var fridlyst sem nattaruvetti med
auglysingu Menntamdlardduneytisins 1975. Hefur sidan verid 6heimilt ad taka
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MAP SKETCH OF THE HELGUSTADIR MINE TUNNEL,

OLAVIUS g 1780 BY SIGURDUR S. JONSsON IN 1988.

REKSTRARADPILAR HELGUSTADANAMU
OPERATORS OF THE HELGUSTAPIR QUARRY

THOMSEN KAUPMADUR - MERCHANT, SEYPISFJORDUR: ~1850
SVENDSEN KAUPMADUR - MERCHANT, ESKIFJORDPUR: 1855-60, [VERSEN ~1862
CARL D. TULINIUS KAUPMADUR - MERCHANT, ESKIFJORDUR: 1863-72
Rikib - THE STATE: 1882 (UMSJON - SUPERVISION: PORVALDUR THORODDSEN)
Rikib - THE STATE: 1885 (UMSJON - SUPERVISION: TRYGGVI (FUNNARSSON)

CARL D. & THOR E. TULINIUS - EskiFJORDUR/COPENHAGEN: LEIGT - LEASED 1895-1910
FRAKKAR - FRENCH ENTREPRENEURS*): SAMNINGUR 1910-20, HEATT EFTIR 1914 -
CONTRACT 1910-20, STOPPED AFTER 1914
Rikib - THE STATE: 1920-24 (UMSJON - sUPERVISION: HELGI H. EIrR{KSSON)
RANNSOKNARAD RIKISINS - RESEARCH COUNCIL: 1946-47 (LITID MAGN - MINOR YIELD)

YMSIR - VARIOUS OPERATORS: 1933-60 (VINNSLA A ROSTA - CALCITE FROM TAILINGS)

ly
/ *) NAMAN VAR LEIGPD (GUPMUNDI JAKOBSSYNI OG MAGNUSI BLONDAHL, EHF.
EN SAMNINGUR UM LEIGUNA VAR FRAMSELDUR TIL SOCIETE FRANCAISE D' ENTREPRISES
EN [SLANDE, FELAGS UNDIR STJORN J.P. BRILLOUIN ADPALRZDISMANNS

*) THE LEASE WAS AWARDED TO TWO REYKJAVIK BUSINESSMEN,
WHOSE CONTRACT WAS SOON TRANSFERRED TO A FRENCH COMPANY
DIRECTED BY CONSUL-GENERAL J.P. BRILLOUIN.

tals lasted until the early 1880s at least. Apart from minor efforts in 1882 and
1885, mining did not resume until the site was leased by the previous operator
in 1895-1910. The quality of recovered crystals apparently deteriorated during
that period. A French company took over the lease from 1910 until the out-
break of World War I in 1914. In 1920 the State sponsored renewed activities at
Helgustadir, including the digging of an 80-m long tunnel to below the quarry
pit. Some tons of crystals were recovered up to 1924, partly from this tunnel.
Operations then ceased, apparently due to the arrival on the market of Iceland
spar crystals from South Africa.

In 1975 the Helgustadir quarry and its immediate surroundings were listed by
the Ministry of Education as a protected site. Since then, removal of any crys-
tals from there has been prohibited.
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A TIMELINE OF MINING ACTIVITIES AT HELGUSTAPIR. THE STATE

IN ICELAND, ICELAND SPAR OCCURS IN ALTERED ROCK
AROUND EXTINCTED CENTRAL VOLCANOES,

SHOWED ON THE GEOLOGICAL MAP OF THE REYDDARFJORDUR
CENTRAL VOLCANO, BY WALKER, 1959.
HELGUSTADIR MINE LIES WITHIN THE MOST
ALTERED AREA (DASHED AREA).

OWNED 1/4 OF THE FARM AND THE MINING RIGHTS UNTIL 1879
WHEN IT BOUGHT THE OTHER 3/4 PARTS FROM C.D. TuLINIUS.
THE MOST PRODUCTIVE PERIOD IN THE HISTORY OF THE QUARRY WAS
PROBABLY IN 1863-72 WHEN HE WAS IN CHARGE OF ITS OPERATIONS
AND EXPORTS. THE LEFT-HAND SIDE GIVES THE NAMES OF SOME
TRAVELLERS WHO VISITED THE SITE IN THE PERIOD 1780-1930,
OR WERE OTHERWISE INTERESTED IN IT.
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HOSKULDSSTADASEL I BR

SIDDAL, BREIDDALSVIK

HOSKULDSSTADASEL IN BREIDDALUR VALLEY, BREIDDALSVIK

Erfitt er ad finna silfurberg { negu magni til vidgerda 4 byggingum, enda er um
sjaldgaefa steintegund ad reda og namur hérlendis eru uppurnar eda fridadar.
Silfurbergskristallar til nota vid endurgerd 4 marhtd Pjédleikhussins i Reykja-
vik 20006, komu ar landi Hoskuldsstadasels { Breiddal. Ndman var adeins 10-30
cm. breid @0 af mjolkurhvitu kalsiti, { litlu gili { talsverdri had { Sudurfjalli sem
er innarlega { dalnum sunnanverdum. Gdin voru konnud med pvi ad krafsa
{ bergid og brjéta pad. Adin gaf varla af sér neitt tert silfurberg { pokkalegri
kristalsteerd (4 vid eldspytustokk), og pvi er verndargildid litid sem ekkert. Ein
full jeppakerra (5 t) frd pessum stad fér sudur. Sveitahételid 4 Porgrimsst6dum

innst { Breiddal fékk nafnid SILFURBERG (www.silfurberg.com).

SILFURBERG

THE UPPER BREIDDALUR VALLEY VIEWED TOWARDS THE WEST TO THE BREIDDALSHEIDI MOUNTAIN PASS.
THE FARMS VISIBLE ARE HOSKULDSSTADASEL AND PORGRIMSSTADIR WITH THE FARM HOTEL SILEURBERG (LOGO).

MynD / PHOTO: SKARPHEDINN G. PORISSON

old buildings, as this variety of calcite is quite rare and the previously known
sites in Iceland are depleted or protected. The crystals used for repairs of the
exterior coating of the National Theatre in Reykjavik in 2006 came from the
lands of the Hoskuldsstadir farm in the Breiddalur valley. Their source was a
10-30 cm wide milky-white vein of calcite in basalt, in a small gorge. It lies sev-
eral hundred meters above sea level in the mountain Sudurfjall, on the southern
slopes of the upper Breiddalur valley. The quality of the material was checked
by picking at the rock and breaking it. Any transparent crystals that the vein
hosted were quite small, and therefore its worth for preservation was minimal.
One jeep trailer containing 5 tons of calcite was transported to the capital.

The farm hotel at Porgrimsstadir, the innermost farm in the Breiddalur valley,
was given the name SILFURBERG, i.e. Iceland spar (www.silfurberg.com).

It is difficult to find Iceland spar in sufficient quantities for the renovation of

THE PLACE SOUTH OF HOSKULDSSTAPDASEL WHERE ICELAND SPAR WAS TAKEN FROM IN 20006.
Mynp / Proto: SipyrrA M. HARDMEIER

THE ICELAND SPAR FROM THE BREIDDALUR VALLEY AWAITING TRANSPORTATION
FROM HOSKULDSSTAPASEL TO REYKjAVIK IN 20006.
THE FARMER BRAGI BJORGVINSSON (DECEASED
2015) WHO BROUGHT THE ICELAND SPAR FROM
BREIDDALUR TO REYKJAVIK.

MyNDIR / PHOTO: Frosi OrAFsson, 2006

Mynp / Proto: EpDA BIJORGMUNDSDOTTIR 2011
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HOFFELLSDALUR I HORNAFIRDI

HOFFELLSDALUR VALLEY VIEWED TO THE SOUTH, NAMUGIL (MINED LOCATION) IS ON THE SLOPES TO THE RIGHT.
MynD / PHOTO: SKARPHEPINN G. PORISSON

HOFFELLSDALUR IN HORNAFJORDUR

HOFFELLSDALUR VALLEY VIEWED TO NORTHWEST, VATNA](.jKULL IN THE BACKGROUND.

MynD / PHOTO: SKARPHEDINN G. PORISSON

A Klifahjsllum { Hoffellsdal vid Hofn 4 Hornafirdi ma sja leifar frd pvi stundad
var silfurbergsndm, en par h6fdu verkamennirnir adsetur. Upp af 1 gili 4 svo-
nefndum Golbilduhj6llum fann Gudmundur Jénsson { Hoffelli silfurbergs-
ndmu 4rid 1910 um 500 metra h2d yfir sj6 (Hoffell, 1946). Gilid hefur sidan
verid kallad Ndmugil. Gudmundur héf par silfurbergsndm { samvinnu vid
Bjorn Kristjdnsson kaupmann 1 Reykjavik og seldu peir talsvert af silfurbergi
til Pyskalands nestu drin (Gisli Arason, 2004). Adstada b2di til vinnslunnar og
til a0 koma afurdinni til dtlanda var mun erfidari en { Reydarfirdi. Lagdur var
gonguvegur, Ndmugata, ad henni og afraksturinn borinn par nidur 4 bakinu.
Utflutningurinn stodvadist { fyrra stridinu, en 1921 fékk Pérarinn E. Tulinius
réttindi til vinnslu og lét vinna ein prjd sumur, ekkert mun hafa verid unnid ar
namunni frd 1925-1933 (Helgi H. Eiriksson, 1930 og 1943). Numid var silfur-
berg { hidun Pjédleikhiissins drid 1933 en sidast var par unnid 1939, pd nokkru
herra { fjallinu, m.a. vid kalksteinsndm (aragénit) og var efnid notad vid hidun
i nybyggingu Haskéla Islands (Ari Trausti Gudmundsson, 2003). Komid var
fyrir 400 metra 16ngum virstrengjum til flutnings 4 efninu nidur frd namunni
og sjdst enn menjar peirra (Guttormsson, 1993).

Steersti silfurbergssteinn sem fannst { ndmunni vid Hoffell v6 160 kg. Var hann
bodinn Néttarugripasafninu { Reykjavik, en forstodumenn pess toldu sig ekki
geta tekid vid honum sdkum ramleysis.

The farmer of Hoffell Gudmundur Jénsson has written an account of the
discovery of a site yielding good Iceland spar crystals, in late 1910 (Hoffell,
1946). The site was at 500 m altitude on a mountainside not far from his farm
Hoffell in Hornafjordur fjord, close to Hofn in Southeastern Iceland. A quan-
tity of spar was recovered there in the following years and exported through
the initiative of Bjorn Kristjdnsson, a merchant in Reykjavik (Arason 2004).
Access to both the site itself and transportation facilities was much more diffi-
cult than in Reydarfjordur. The exporting of spar from Hoffell was discontin-
ued during World War I but then resumed from 1921 (Eiriksson 1943), when
T.E. Tulinius leased the mining rights and worked the site for three seasons.
According to Eiriksson (1930), no mining had taken place at Hoffell since 1925.
The calcite for the National Theatre exterior coating came from Hoffell around
1933 (Gudmundsson, 2003). Iceland spar and aragonite were last mined at the
Hoffell site in 1938-39 (Hoffell 1946), in order to provide materials for the
main building of the University of Iceland (Gudmundsson, 2003). On the ex-
terior of this building, spar crystals are enclosed in large whitish tiles around
some windows and above the main entrance. Inside, there is a large number of
Iceland spar rhombs in a small cupola above the entrance. Iceland spar from
Hoffell is also a part of decorations inside the theatre foyer (Arason, 2004) and
on the altar of a chapel used by the Faculty of Divinity.

The biggest calcite crystal from the Hoffellsdalur mine was 160 kg. It was
offered to the Museum of Natural History in Reykjavik, but the responsible
authorities rejected it because there was no space for it.

<

MOAGILSA RIVER BY ESJA MOUNTAIN IN SOUTH WEST ICELAND WHERE CALCITE WAS MINED IN 19TH CENTURY.

MynD / PHOTO: BjORN KOZEMPEL 2009

CSTURLAND - WEST ICELAND

Porvaldur Thoroddsen (1889, 1890) taldi ad gott silfurberg geeti verid ad finna
{ Djapadal i Austur-Bardastrandarsyslu. Tilraunir voru gerdar til leitar ad pvi
4 fyrri hluta 20. aldar, og eitthvad af kalsiti var tekid par til nota { marhdadun.
Samkvemt grein i dagbladi 1951 var efnid sem fannst, of gulleitt til ad vera
notheft 1 ljésteki. Um 1900 barust fregnir af venlegu silfurbergi vid Akra 4
Myrum, en aldrei mun hafa ordid neitt ar vinnslu par. Einnig var unnid kalsit

ar kalsiteed vid Mogilsa 1 Esju 4 19. og 20. old.

Thoroddsen (1889, 1890) considered Djapidalur on the south coast of the North-
west peninsula to be a potential spar-mining site. Attempts at prospecting for
optical-quality calcite were carried out in that valley in the early 20th century.
According to a newspaper account in 1951 the material was too yellowish for
that purpose, but some calcite was collected there for use in masonry. Around
1900 it was claimed that a deposit of Iceland spar had been discovered near the
farm Akrar in central western Iceland, but no serious prospecting efforts seem
to have been undertaken at that locality. At Mogilsd river on Esja mountain
adjacent Reykjavik, calcite was mined in the late 19th and early 20th centuries.
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EINFALT JARDFRADIKORT AF ISLANDI
SIMPLIFIED GEOLOGICAL MAP OF ICELAND

BLAR: SiD-TERTIER, BERG ELDRA EN 3,3 MILLJON ARA.
GRAENN: SID-PLIOSEN OG FRA FYRRI HLUTA fSALDAR, BERG (,8-3,3 MILLJON ARA GAMALT.
BLEIKUR: VIRKT GOSBELTI, BERG YNGRA EN 0,8 MILLJON ARA GAMALT.
KALSIT OG SILFURBERGSNAMUR ERU MERKTAR INN A KORTID. STARSTU NAMURNAR
vOoRU A HELGUsTOPUM (HE) oG f HOFFELLSDAL (HO). EINNIG ERU STADIR PAR SEM
OHREINT KALSIT FANNST MERKTIR INN A KORTID; DJUPIDALUR (Dd), AKRAR (AK),
MoaGILsA (MG) oG HOSKULDSSTAPASEL (HS).

BLUE: LATE TERTIARY, BEDROCK OLDER THAN 3,3 MIO YEARS.

GGREEN: LATE PLIOCENE/EARLY PLEISTOCENE, BEDROCK (),8-3,3 MIO YEARS OLD.
PINK: ACTIVE VOLCANIC BELT, BEDROCK YOUNGER THAN (,8 MIO YEARS.
CALCITE AND ICELAND SPAR MINES ARE MARKED ON THE MAP. I HE BIGGEST ONES ARE
HEeLGUSTAPIR (HE) AND HOFFELLSDALUR (HO), IN OTHER LOCATIONS WHERE SOME
AMOUNTS OF IMPURE CALCITE: DJUPIDALUR (Dd), AKRAR (AK), MOGILSA (MG) AND
HOsSKULDSSTADASEL (HS).
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