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Abstract. In the late 17th century, Rasmus Bartholin and Christiaan Huygens investigated a curious optical
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property of crystals found at Helgustaðir in Eastern Iceland. This property which has been called double
refraction, revealed in the 19th century a new aspect of light which turned out to be very useful as a probe
of the internal structure of matter. Clear specimens of these crystals, an unusually pure variety of calcite,
have since around 1780 been known as “Iceland spar”. Few if any other localities yielding calcite crystals
of comparable size and quality were discovered before 1900, and no alternatives for use in precision optical
instrumentation were developed until the 1930s. Hundreds of tons of calcite were exported from Helgustaðir,
mostly between 1850 and 1925. However, little information has been found on trading routes for the material
of optical quality, so that some enigmas remain regarding its supply-demand situation. A study of the scientific
literature in the period up to 1930 has revealed that results obtained with the aid of Iceland spar accelerated
progress within the earth sciences (in mineralogy and petrology), physics, chemistry, and biology, even by
decades. This has also influenced the development of technology and of medicine in various direct and indirect
ways.

1

Introduction

In the mountainous fjord area of Eastern Iceland, there lies
a small quarry on the land of a farm named Helgustaðir. At
this site, the local inhabitants collected crystals of calcite: the
first definite records of their presence there date from 1668.
Their peculiar optical characteristics were described in important treatises by Bartholin (1669) and Huygens (1690).
From around 1780, the crystals from Iceland were commonly called “Iceland spar”, “spath d’Islande” or “isländischer Doppelspat(h)”. The German name refers to their double refraction (Fig. 1), i.e. the property of splitting an incident light ray in two directions. This property characterizes
the crystalline state, except for crystals belonging to the cubic
system of symmetry such as halite (rock salt, NaCl), fluorite,
and diamond. Research by the author since 1995 on the applications of Iceland spar has revealed that it served in valuable
functions across a wide range of experimental situations in
the physical and natural sciences. Provisional findings of this
research were reported by Kristjánsson (2002).
Kristjánsson (2003) presented a concise history of the Helgustaðir site. Until 1850, specimens of spar crystals were
Published by Copernicus Publications.
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presumably transported abroad by Danish traders, by fishermen from northern France, and by occasional foreign visitors exploring the region. From 1850, commercial quarrying
at Helgustaðir for export took place at intervals. A much less
accessible location at Hoffell in Southeastern Iceland, discovered in 1910, also delivered minor quantities of Iceland
spar. Very little optical-quality material seems to have been
recovered from either of these sites after 1925. Uncertainties still remain as discussed in Sect. 9 below, regarding the
means by which Iceland spar crystals reached their various
users abroad.
An extensive report on the many roles of Iceland spar in
science during 1780–1930 (Kristjánsson, 2010) is accessible
on the Internet. For more details of the topics discussed in the
present brief resumé, readers are referred to the report. Its annotated bibliography of over two thousand publications is a
tiny fraction of the relevant scientific literature of that century and a half; the references quoted here are in turn a small
but hopefully representative sample from that bibliography.
Not much is known about the origin of the Iceland spar
deposit at Helgustaðir. According to the only published geological study of its surroundings (Walker, 1959), the calcite
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Figure 1. Double refraction in a cleavage rhombohedron of Ice-

landic calcite. The relative displacement of the images is about a
tenth of the specimen thickness. Such pictures appeared in various
20th century European textbooks on optics; this one was reproduced
in the Danish magazine Naturens Verden (Vol. 69, p. 363, 1985).

crystals were formed around 11 million years ago, by hydrothermal alteration of basalt lava flows within a large volcanic center.
2

The unique role of Helgustaðir

Crystals of naturally occurring minerals have been much
studied and made use of in science through the centuries.
Some of these minerals have valuable mechanical, optical,
electrical, thermal or magnetic properties. In physics for instance, the minerals with the most widespread experimental
uses have probably been pure quartz (rock crystal), diamond
and calcite (mostly Iceland spar). In contrast to the other useful minerals, which were recovered at many localities, the
Helgustaðir site seems to have remained the chief source of
Iceland spar crystals for scientists up to 1900 (when occasional shipments from Crimea were reported) or even to 1920
(Hughes, 1937).
The most important characteristic of calcite was the unusually large difference between the maximum and minimum
value of its refractive indices. In treatises and textbooks describing double refraction and the optical properties of crystals in general, Iceland spar has been most commonly chosen
as a type example (Fig. 1). Some specimens from Helgustaðir
were rhombohedra (parallelepipeds) having the fundamental
shape of their crystal class (Fig. 1 and lower part of Fig. 2).
That form is rarely exhibited alone by calcite crystals from
elsewhere (Klockmann, 1903, p. 394). The crystals could
reach 15 cm or more in size, and the best of these were completely transparent and free of flaws, coloring, twinning or inclusions. The uniformity of their angles and unit-cell dimensions, as well as their easy cleavage and very smooth cleavage faces, was appreciated by scientists seeking results unaffected by between-sample variability. Thus, Mascart (1872,
p. 196) stated that “...le spath d’Islande est peut-être la substance la plus homogène que l’on puisse se procurer et que
les surfaces n’ont pas besoin d’être travaillées avec une trèsgrande perfection...”.
The uniqueness of the Icelandic material is reflected in
comments in learned journals and books; scores of these
are reproduced in Appendix 1A of Kristjánsson (2010).
Hist. Geo Space Sci., 3, 117–126, 2012

Figure 2. René Just Haüy (1743–1822), abbot and “father of

crystallography” pictured measuring a crystal which probably represents Iceland spar. Haüy’s interest in the subject was initially
aroused when he found that calcite crystals of various shapes could
be cleaved to reveal the “forme primitive” of Fig. 1 above.

Bréon (1882) refers to Helgustaðir as the “...localité qui
seule a fourni au monde civilisé cette précieuse substance
pour les instruments d’optique”. G. G. Stokes, the President of the Royal Society of London, states in a letter in
1886 (Appendix 1C of Kristjánsson, 2010) that calcite “...has
nowhere to my knowledge, been found in large, clear, regularly crystallized masses except in Iceland”. A monograph
by Brauns (1903, p. 378) laments that “...es ist noch nicht
gelungen, den immer seltener und teurer werdenden klaren
isländischen Doppelspat zu ersetzen” in various optical instruments.
Specimens from Helgustaðir were among the chemically
purest minerals available from nature, consisting of over
99.9 % CaCO3 (Kristjánsson, 2010, Appendix 2). Frequent
use was therefore made of Iceland spar as a reagent in
nineteenth-century research in inorganic and physical chemistry, such as on the atomic weights of some elements, on
equilibria in solutions, and tests of new analytical methods
(Kristjánsson, 2010, Ch. 26).

www.hist-geo-space-sci.net/3/117/2012/
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– The conclusion that double refraction and the polarization of light are manifestations of transverse oscillations
within the light waves; “linear polarization” refers to
light vibrating in a single direction

Scientific advances promoted by Iceland spar
crystals

Calcite exhibits a greater variety of crystalline forms than
any other mineral; for instance, Irby (1878) compiled some
200 examples of these from well-known localities of calcite crystals such as Andreasberg in Germany. Little has on
the other hand been published about the crystallography of
calcite from Helgustaðir. Nevertheless, research on Iceland
spar by scientists like David Brewster and Eilhard Mitscherlich contributed significantly to important discoveries relating to crystallography in the 19th century; indeed, Tschermak (1881, p. 101) referred to Doppelspath as “...der Grundstein unserer physikalischen Kenntnis der Krystalle”. These
discoveries include:

– Theoretical models of wave propagation in anisotropic
solids (Fresnel, 1827), and their experimental confirmation; Augustin Fresnel also derived formulas for the relative intensity of polarized light rays reflected and refracted at boundaries of different materials
– Realization that “heat rays” and “chemical rays” (i.e. infrared and ultraviolet radiation) only differ from visible
light in their wavelengths
– Discoveries regarding optical activity (i.e. progressive
rotation of the plane of polarization of a light ray) in
quartz as well as in many organic liquids and solutions
(Biot, 1817)

– Theories of the internal geometry of crystals (as
an ordered structure made up of “molécules intégrantes”), and their classification into seven systems, by
Haüy (1784; Fig. 2), Bernhardi (1808) and others in the
decades around 1800

– Detection of stress-induced birefringence in isotropic
solids (Brewster, 1816)
– Various findings on ultraviolet light, to which calcite
is more transparent than the glass available in the 19th
century; among these were observations of the spectral
lines of hydrogen (Huggins, 1880), which led to publication of the Balmer (1885) formula for their wavelengths and later to Niels Bohr’s theory on electron orbits in atoms.

– Isomorphism (i.e. when chemically different compounds form very similar crystals) and polymorphism
(when a chemical compound may form crystals belonging to different systems, depending on conditions)
– The distinction between optically uniaxial and biaxial
crystal systems (Brewster, 1819)
– Anisotropy of other physical properties, noted first in
the thermal expansion of Iceland spar (Mitscherlich,
1828), later in its magnetic susceptibility, hardness,
elastic parameters and thermal conduction. This pointed
the way to the application of vector fields in anisotropic
materials
– Twinning and other structures within crystals, especially in relation to their mechanical deformation
(Reusch, 1868).
Étienne-Louis Malus who noticed in 1808 that a change in
the character of light upon its reflection from smooth surfaces
was similar to that occurring when light traversed a crystal of
Iceland spar, gave the name “polarization” to this change. His
discoveries (Malus, 1811) precipitated a rapid expansion in
our knowledge of light and light-matter interaction during the
19th century. Already by 1860, treatment of double refraction and polarized light occupied more than half of the text of
some books on physical optics (Billet, 1858–1859). Among
important advances in optics in the 19th century where research with Iceland spar played some part, one may mention
the following:
– General acknowledgement of the views of Huygens (1690) and Young (1802) that light is a wave rather
than a stream of particles
www.hist-geo-space-sci.net/3/117/2012/
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Nicol prisms, experiments and instruments

The main application of Iceland spar from the 1830s onwards
was in composite polarizing prisms. Such prisms were first
described by William Nicol, and many improved versions
appeared later. They can be used both for the production of
linearly polarized light (Nicol, 1829), and for measurements
of the state of polarization of light. This was important in
observations of the many processes involving light: its emission, reflection, refraction, transmission, absorption and especially optical activity, see below. Generally an optical instrument or experimental setup contained two Nicol prisms,
and commonly also accessories made from calcite, quartz,
mica or selenite (gypsum). The prism employed to polarize
the light from an ordinary light source was often the larger
one and tended to be made from Helgustaðir crystals, while
material from other locations (Beckenkamp, 1915, p. 114)
could be used in a smaller prism analyzing the light after its
interaction with matter. Attempts at growing artificial calcite
or sodium nitrate crystals of sufficient size and quality for
Nicol prisms were not successful until the second half of the
20th century. Other devices employed for polarizing of light
(primarily thin tourmaline plates and glass reflectors) were
only suited for undemanding applications.
Thousands of experiments in optics and related fields of
physics, with Nicol prisms as an important component, were
Hist. Geo Space Sci., 3, 117–126, 2012
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Figure 3. A schematic diagram of an experiment in physics employing Nicol prisms of Iceland spar. In this case, the Faraday effect in hot

sodium vapor is being investigated (Wood, 1905). The direction of polarization of a light beam coming from the right is rotated within the
vapor by the magnetic field produced by two coils.

carried out during the 19th and early 20th centuries. Discoveries made in some of these experiments have profoundly
affected the subsequent development of science. A small selection might include:
– Optical activity induced by magnetic fields in transparent substances (Faraday, 1846; Fig. 3) and in ferromagnetics (Kerr, 1877)
– Beer’s (1852) law of light absorption in aqueous solutions
– Research by Tyndall (1869) on light scattering by small
particles, leading to Lord Rayleigh’s theoretical work
on that subject
– The electro-optical effect found by Kerr (1875), used in
the early 20th century for light-speed measurements and
studies of short-lived events
– The magneto-optical effect discovered by Zeeman (1897), which provided a key to the application of
quantum theory in atomic physics
– The Maxwell effect (flow birefringence), the Pockels
electro-optical effect, the Cotton effect (circular dichroism), the photoelectric effect, and many others.
Those instruments incorporating Nicol prisms which were
manufactured commercially in large quantities, may be divided into three main types to be dealt with in the following
sections. These were:
– Polarimeters for measuring optical activity, and related
instruments (ellipsometers, etc.) to establish the state of
polarization of a light beam
– Petrographic microscopes and associated equipment
(such as stauroscopes, phase compensators and axialangle instruments) for studying the optical parameters
of minerals (and, more generally, of crystals)
– Photometers and spectrophotometers, including specialized devices.
Hist. Geo Space Sci., 3, 117–126, 2012

Figure 4. A polarimeter for research on optically active organic

liquids and solutions. A liquid sample which is contained in a long
enclosed glass tube between two Nicol prisms, rotates the plane of
polarization of light passing through. From Struers’ (1925) catalog.

5

Polarimeters

Polarimeters containing two Nicol prisms were in common
use around 1850, both by scientists (e.g. Becquerel, 1849)
and in the sugar industry (cf. Pelouze and Fremy, 1850,
pp. 337–360). By 1900 they were among the most accurate
of all physical instruments (Landolt, 1898, p. VIII; Fig. 4).
Their chief application was in the measurement of optical activity which is a characteristic property of many organic liquids and solutions. The contribution of these instruments to
organic, inorganic, physical and biological chemistry may be
appreciated from the following list of scientific and technical
achievements where polarimetry played prominent roles:
– Discovery, purification and characterization of thousands of organic compounds from natural sources,
chiefly plants (Landolt, 1898)
www.hist-geo-space-sci.net/3/117/2012/
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– Laboratory synthesis of many naturally occurring optically active chemicals, new compounds derived from
these, and other new chemicals
– Discovery of the connection between optical activity
and mirror-image symmetry in crystals (Pasteur, 1848)
and subsequently in molecules, leading to the field of
stereochemistry and of chirality of structures
– Understanding of the kinetics of chemical reactions (Arrhenius, 1889)
– Diagnosis of diabetes (Biot, 1840) and research on this
disease
– Elucidation of the basic structure of mono- and disaccharide molecules, especially by Emil Fischer in 1884–
1895, and later research on the detailed configuration of
these sugars by W. Norman Haworth and many others
(see Pringsheim, 1925)
– Analysis of the constituents of carbohydrates such as
raffinose sugar, starch, glycogen, cellulose, inulin, and
chitin
– Research on the occurrence, properties and interrelations of classes of organic compounds such as amino
acids and proteins (Fischer, 1906), glycosides, alkaloids, terpenes and camphors, sterols, nucleic acids, and
enzymes
– Synthesis of optically active molecules based on atoms
other than carbon, beginning with nitrogen around 1900

Figure 5. An advanced petrographic microscope, made around

– Werner’s (1911) confirmation of his theories on “coordination compounds”

1905. One Nicol prism is below the platform which holds thinsection specimens, and another one is at the top. From Duparc and
Pearce (1907).

– Control of materials and processes in the sugar and fermentation industries from the 1840s onwards (see Bates
et al., 1942), including the production of sugars by hydrolysis of starch; the polarimeter “...is the principal
and indispensable tool of the sugar chemist...” (Osborn,
1920)

6

– Knowledge leading to large-scale synthesis of chemicals previously obtained at much greater expense from
natural sources
– Detection of adulteration in foods; in the US, progress
in that field (led by Harvey W. Wiley) contributed to
founding of the Food and Drug Administration
– Research on the optical and electrical properties of metals, semiconducting materials, and thin films (Drude,
1900).
www.hist-geo-space-sci.net/3/117/2012/

Microscopes for mineralogy and petrography

By the late 1840s, microscopes with Nicol prisms or other
polarizing attachments were in use by some amateur microscopists (see Pritchard, 1845, pp. 111–120) and a few biologists (Ehrenberg, 1848). However, they were not employed
much by geologists until around 1860 when A. Descloizeaux,
Zirkel (1863) and others demonstrated their potential for research on thin sections of minerals and rocks. An illustrated
account of early types of such microscopes was presented by
Kile (2003).
These microscopes (Fig. 5) and auxiliary equipment
(Fig. 6) revolutionized many fields of the earth sciences.
Among their advantages for geological investigations were
(see Vogelsang, 1867; Groth, 1885; Grubenmann, 1887):
Hist. Geo Space Sci., 3, 117–126, 2012
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– Improved understanding of crystallization processes in
magmas.
Petrographic microscopes contributed to applied research
on many man-made industrial materials like Portland cement, abrasives and refractories, and they were indispensable
in studies on liquid crystals which were initiated around 1888
(e.g. Lehmann, 1911–1913). Microscopes of this type were
also used to some extent in biology (Schmidt, 1924), for instance in the study of cells, nerve and muscle tissues, invertebrate exoskeletons, and plant fibers. 20th-century developments included reflected-light microscopy on ore minerals
and metals.
7

Photometers

In the 19th century and until well after the appearance of
practical photoelectric sensors around 1910, measurements
of light intensity were carried out by visual comparison of
an unknown and a standard light source. Light beams from
these sources were viewed in juxtaposition, the intensity of
one beam being attenuated in some measurable way until
they appeared equal. The use of two Nicol prisms in tandem was found to be a convenient and reliable attenuation
method, and it was employed in several designs of photometers from around 1850 to 1940 or later. Some were produced
commercially, the best known type being the König-Martens
spectrophotometer (Martens and Grünbaum, 1903; Fig. 7).
Examples of experimental research involving such photometers include:
Figure 6. A specialized instrument for measuring the optical prop-

– The various modes of light emission (fluorescence,
black-body radiation, gas and electric lamps, colored
flames, etc.)

erties of single crystals, designed by E. A. Wülfing. Nicol prisms
are at P and A, in the outer ends of the horizontal tubes. Adapted
from Leiss (1925).

– Light absorption by solutions of salts and dyes, as well
as by blood, colloids, glasses, crystalline materials, and
the atmosphere

– Easy differentiation between grains of those minerals
which appear very much alike in ordinary light

– Photographic processes
recorded on photographs

– Realization that many minerals previously thought to be
rare, were in fact common
– Determination of the chemical composition of individual grains (e.g. isomorphous series as in feldspars), even
very small ones, from their optical properties
– Observations of zoning, twinning, pseudomorphs, alteration and deformation features
– Studies of high-temperature transformations and equilibria of minerals, using heated stages; laboratory synthesis of minerals and rocks

and

optical

phenomena

– The magnitudes of tens of thousands of stars (e.g. Pickering et al., 1884), including many variable ones.
The Wanner (1902) optical pyrometer, based on the same
principles, was manufactured for decades and found extensive use in measuring high temperatures (>1000 ◦ C) in science and industry. Modified polarization photometers were
developed for numerically describing and replicating composite colors. Color-blindness and various other aspects of
human vision were also studied with the aid of such instruments.

– Clarification of the provenance of sedimentary rocks

8

– Observations of associations between minerals, which
was useful in prospecting

In the initial stages of research on X-ray diffraction (from
1912) investigators tended to employ crystals of the cubic

Hist. Geo Space Sci., 3, 117–126, 2012
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Figure 8. The setup employed by Schiebold (1919) in his research

on the detailed structure of calcite by means of X-ray diffraction.
The narrow X-ray beam O”O is deflected at various angles θ by a
1-mm thick crystal plate AA (fixed to the cover glass CC) and is
then recorded by the photographic plate PP. BB is a lead screen.
Schiebold’s specimens were all cut from a “wasserklares Spaltungsrhomboeder von Isländer Doppelspat”.
Figure 7. A popular spectrophotometer invented by A. König and
improved by F. F. Martens in 1903. The instrument contains two Iceland spar prisms and a glass dispersing prism. From Weigert (1927);
a light source and sample platform to the left are not shown.

system such as halite and zinc blende (ZnS) for wavelength
estimates. Soon however, it was realized that calcite was in
many respects more suitable for X-ray work. Crystals from
Iceland and sometimes also from other regions were therefore involved in early interpretations of diffraction patterns,
for instance by Bragg (1915) and Schiebold (1919; Fig. 8).
Iceland spar subsequently served as an analyzing standard
in X-ray spectrometry until at least 1950. Papers describing experiments in this field mention in particular its fine
cleavage faces (Compton, 1916), the uniformity of its properties between the best specimens, and the high resolution of
wavelengths which could be attained. These qualities contributed significantly to the detailed mapping of emission,
absorption, and fluorescence spectra for the heavier elements
(see Siegbahn, 1924), which in turn yielded accurate data on
their electronic energy levels for comparison with theoretical
models. Other important projects involving Iceland spar included the evaluation of fundamental quantities like the electron charge and Planck’s constant, observations on the refraction of X-rays in materials (Davis and Terrill, 1922), and
research on the Compton effect (Mitchell, 1929),
Most of the various crystalline minerals studied by means
of X-rays turned out to exhibit a mosaic-like structure to
some extent. This precluded the interpretation of diffraction
results by a comprehensive method called the dynamical thewww.hist-geo-space-sci.net/3/117/2012/

ory, which only applied to perfectly regular crystal lattices.
Some Iceland spar specimens were among the few materials
with a sufficiently regular structure to allow testing of this
theory (Borrmann, 1950), before perfect synthetic crystals
became available around 1955.
9

Enigmas of supply and demand

The writer has not been able to locate much documentation on the logistics and economics of the mining operations, the means of exporting the crystals, their foreign buyers, the manufacture of Nicol prisms, and so on. Enigmas remain with regard to an apparent gap between the production
and the consumption of Iceland spar in two different periods, the first one being approximately from 1820 to 1850. It
is generally agreed (Thoroddsen, 1913) that commercial exploitation of the Helgustaðir site was not initiated until 1850;
some early travelers (Olavius, 1780) also mention that it took
them great effort to recover any crystal specimens there. Yet,
advertisements from purveyors of Iceland spar rhombohedra and plates were appearing in scientific journals before
1830 (Albert, 1828). Dove (1835, p. 607) mentions a technician in Berlin “...dessen Nicol’sche Prismen in den Händen vieler Naturforscher sind...”, and such prisms had evidently reached quite a wide distribution among European
scientists by 1850. In the Parliament of Iceland one delegate
(Hjaltalín, 1875) alleged that foreigners had in the past often
pilfered large quantities of crystals at Helgustaðir, even by
the shipload. If correct, this could provide at least a partial
Hist. Geo Space Sci., 3, 117–126, 2012
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resolution of the supply-demand enigma prior to 1850. However, the writer has not seen accounts from abroad which
might confirm Hjaltalín’s claim.
Quarrying efforts by local merchants in 1855–1860 and in
1863–1872 were said (Thoroddsen, 1913) to have recovered
50 and 280 tons, respectively, for export. Only a small proportion of this amount was of optical quality; the remainder
may have been mostly used for making caustic lime or other
industrial materials. A stockpile of crystals built up by the
latter operator, C. D. Tulinius, appears to have satisfied the
needs of scientific and educational consumers into the early
1880s at least. In the period between 1855 and 1882, many
types of prisms and other preparations of Iceland spar occasionally reaching sizes of 8–10 cm or more, were advertised
for sale by dealers in Europe and the US (Kristjánsson, 2010,
Ch. 25). Quarrying was continued on a small scale in 1882
and 1885 by the Government, which was the sole owner of
the Helgustaðir farm after 1879. In 1895–1910 the quarry
was leased to the above-mentioned C. D. Tulinius and his
son.
A second supply-demand enigma applies for the period
between the early 1880s and 1910. Two views of this enigma
will be presented in the following paragraphs.
In one view we note that the sales of first-class spar were
only on the order of 50–120 kg per year according to annual
balance statements prepared by the 1895–1910 quarry operators; many of these statements are accessible in the National
Archive of Iceland (Kristjánsson, 2010, Fig. 32-1). This may
be contrasted with the amount of crystals needed annually as
raw material for Nicol prisms in instruments with polarizing
optics (as shown in the above Figs. 4 to 7). It must be kept in
mind that there was great wastage of spar in the production
of Nicol prisms, up to 95 % (Grosse, 1890). Even a low estimate of 500 instruments made per year may therefore have
consumed more than the above quantity of spar. Additionally,
crystals and prisms were required for other purposes such as
teaching and physics experiments.
Another view of the latter supply-demand enigma can be
obtained from various publications between the 1880s and
the 1910s. Throughout this period many users complained
of a spar “famine” and “dearth”, as indicated in Sect. 2
above (cf. Appendix 1A of Kristjánsson, 2010). The union
of German instrument manufacturers even appealed twice in
the late 1880s to the office of the Chancellor to do something about this grave situation (Haensch, 1889). According
to Beckenkamp (1915) “...das zu grösseren Nicols brauchbare Material [ist] auf nur ... einen einzigen Kristallblock
auf Island beschränkt...”. In the same time interval, however, new polarized-light equipment kept appearing on the
market, for instance from microscope makers like R. Fuess
in Germany and A. Nachet in France (Groth, 1885, Anhang II, pp. 695–699). Various dealers also were advertising Iceland spar preparations; one brochure (Halle, ca. 1895)
offers rhombohedra, plates, prisms, spheres, lenses, etc., in
almost 200 shapes and sizes.
Hist. Geo Space Sci., 3, 117–126, 2012
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These apparent conflicts of evidence could be due to some
large buyers of Iceland spar having built up their own stockpiles from the vigorous 1855–1873 production efforts at Helgustaðir. Some material was also acquired by them from
public and private collections (Beckenkamp, 1915). A distant possibility is that Iceland spar mines were operating at
undisclosed locations in Europe or elsewhere. One should
add that the businessmen leasing the Helgustaðir quarry in
1895–1910 were respected in Iceland for their fair practices,
and it may be assumed that they reported to the authorities
all the spar they were recovering and selling.
10

Events after 1910

Stocks of Iceland spar that had accumulated during the 1895–
1910 operations were sold in 1910–1911. Quarrying at Helgustaðir was carried out until 1914 on behalf of a French
company (Kristjánsson, 2003). In the final substantial effort
of prospecting for optical-quality crystals which was organized by the Government in 1920–1924 (Eiríksson, 1920;
Hagalín, 1970), several tons were recovered for export. Operations then ceased, after supplies began arriving in Europe from South Africa. Iceland spar localities were subsequently discovered in other parts of the world including Mexico, Siberia, China and Brazil. Polaroid foils which were first
patented in 1933, provided a satisfactory substitute for Nicol
prisms in a variety of situations. Nevertheless, complaints
about the scarcity of good calcite crystals continued being
voiced until at least 1950 (Kristjánsson, 2010, Appendix 1A).
Iceland spar prisms are still an essential component in specialized optical devices, and spar samples for purposes such
as mineral collections and science education are also available at moderate cost.
Considerable quantities of inferior material were collected
from tailings at the Helgustaðir and Hoffell sites between
1933 and the 1950s, for use in a surface coating on concrete
buildings, on walls around gardens and graves, etc. The Helgustaðir quarry has by now partially collapsed and no opticalquality spar is visible there in outcrops, but small pieces of
calcite may be found lying about in the surrounding area.
The site is protected by a Government declaration (Ministry
of Education, 1975).
11

Concluding remarks

Many important advances in science in addition to those
listed above, were prompted in part by results from research
involving Iceland spar. All these advances have in turn led
to progress in other fields of science, in technology and
in medicine. One example is J. C. Maxwell’s electromagnetic theory of the 1860s, whose conception owed much
to the Faraday (1846) effect and to Maxwell’s own experience with polarized light. As another example, the discovery
of stress-induced birefringence in solids by Brewster (1816)
www.hist-geo-space-sci.net/3/117/2012/
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and others gave rise to the field of photoelasticity, a valuable
technique in 20th century mechanical engineering as well as
in glass production. Characterization of the optical properties
of surfaces and thin films (Tronstad, 1933) was essential in
the development of modern electronic devices, and so was
polarimetry in the pharmaceutical industry. Several Nobel
laureates in physics and chemistry who carried out experiments with crystals or prisms of Iceland spar have been mentioned above; names of many others may be added, cf. Appendix 5 of Kristjánsson (2010). It is difficult to escape the
conclusion that the existence of this small and remote source
of crystals at Helgustaðir speeded up – even by decades – the
worldwide development of numerous sectors of the physical
and natural sciences, and their practical application.
After a long period of neglect, the historical importance
of the Helgustaðir site is now gradually being recognized by
local and national authorities. It ought to be preserved as a
monument to the invaluable role played by minerals in the
creation of modern society. Opportunities await those wishing to utilize the unique legacy of Iceland spar, within such
diverse spheres of activity as the tourist trade in Iceland, arts
and design, history of science, and television.
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