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Did Vikings navigate by polarized light?

'Sunstone’' crystals may have helped seafarers to find the Sun on cloudy days.
Jo Marchant

A Viking legend tells of a glowing 'sunstone' that, when
held up to the sky, revealed the position of the Sun even
on a cloudy day. It sounds like magic, but scientists
measuring the properties of light in the sky say that
polarizing crystals — which function in the same way as
the mythical sunstone — could have helped ancient
sailors to cross the northern Atlantic. A review of their
evidence is published today in Philosophical

Transactions of the Royal Society BL.

The Vikings, seafarers from Scandinavia who travelled
widely and settled in swathes of Northern Europe, the
British Isles and the northern Atlantic from around 750 to
1050 AD, were skilled navigators, able to cross thousands
of kilometres of open sea between Norway, Iceland and
Greenland. Perpetual daylight during the summer sailing
season in the far north would have prevented them from
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the North Pole.

But Viking legends, including an Icelandic saga centring on the hero Sigurd, hint that these sailors
had another navigational aid at their disposal: a sélarsteinn, or sunstone.

The saga describes how, during cloudy, snowy weather, King Olaf consulted Sigurd on the location
of the Sun. To check Sigurd's answer, Olaf "grabbed a sunstone, looked at the sky and saw from

where the light came, from which he guessed the position of the invisible Sun"2. In 1967, Thorkild
Ramskou, a Danish archaeologist, suggested that this stone could have been a polarizing crystal

such as Icelandic spar, a transparent form of calcite, which is common in ScandinaviaZ2.

Light consists of electromagnetic waves that oscillate perpendicular to the direction of the light's
travel. When the oscillations all point in the same direction, the light is polarized. A polarizing



crystal such as calcite allows only light polarized in certain directions to pass through it, and can
appear bright or dark depending on how it is oriented with respect to the light.

Centred on the light

Scattering by air molecules in the atmosphere causes sunlight to become polarized, with the line of
polarization tangential to circles centred on the Sun. So Ramskou argued that by holding a crystal
such as calcite up to the sky and rotating it to check the direction of polarization of the light
passing through it, the Vikings could have deduced the position of the Sun, even when it was
hidden behind clouds or fog, or was just beneath the horizon.

Historians have debated the possibility ever since, with some arguing that the technique would
have been pointless, because it would only work if the crystal was pointed at patches of clear sky,
and in such conditions it would be possible to estimate the position of the Sun with the naked eye,

for example from the bright lining of cloud tops3.

Gabor Horvath, an optics researcher at E6tvos University in Budapest, and Susanne Akesson, a
migration ecologist from Lund University, Sweden, have been testing these assumptions since
2005. The special issue of Philosophical Transactions of the Royal Society B in which their review

appears is dedicated to biological research on polarized lightL.

In one study, the researchers took photographs of partly cloudy or twilight skies in northern

Finland through a 180° fisheye lens, and asked test subjects to estimate the position of the Sun4.
Errors of up to 99° led the researchers to conclude that the Vikings could not have relied on naked-
eye guesses of the Sun's position.

To check whether sunstones would work better, in 2005 they measured the polarization pattern of
the entire sky under a range of weather conditions during a crossing of the Arctic Ocean on the

Swedish icebreaker Oden3-2.

Through the clouds

The researchers were surprised to find that in foggy or totally overcast conditions the pattern of
light polarization was similar to that of clear skies. The polarization was not as strong, but Akesson
believes that it could still have provided Viking navigators with useful information.

"I tried such a crystal on a rainy overcast day in Sweden," she says. "The light pattern varied
depending on the orientation of the stone."

She and Horvath are now planning further experiments to determine whether volunteers can
accurately work out the Sun's position using crystals in various weather conditions.

Sean McGrail, who studied ancient seafaring at the University of Oxford, UK, before retiring, says



that the studies are interesting but there is no real evidence to indicate that the Vikings actually
used such crystals. "You can show how they could be used, but that isn't proof," he says. "People
were navigating long before this without any instruments."

Surviving written records indicate that Viking and early medieval sailors crossed the north Atlantic
using the Sun's position on clear days as a guide, in combination with the positions of coastlines,
flight patterns of birds, migration paths of whales and distant clouds over islands, says Christian
Keller, a specialist in North Atlantic archaeology at the University of Oslo. "You don't need to be a
wizard," he says. "But you do need to combine a lot of different sorts of observations."

Keller says he is "totally open" to the idea that the Vikings also used sunstones, but is waiting for
archaeological evidence. "If we find a shipwreck with a crystal on board, then I would be happy,"
he says.

References

1. Horvath, G. et al. Phil. Trans. R. Soc. B 366, 772-782 (2011). | Article
2. Ramskou, T. Skalk 2, 16-17 (1967).
3. Roslund, C. & Beckman, C. Appl. Opt. 33, 4754-4755 (1994). | Article | ISI
4. Barta, A., Horvath, G. & Meyer-Rochow, V. B. J. Opt. Soc. Am. A 22, 1023-1034
(2005). | Article | ISI
5. Hegediis, R., Akesson, S., Wehner, R. & Horvéth, G. Proc. R. Soc. A 463, 1081-1095 (2007). | Article
6. Hegediis, R., Akesson, S. & Horvath, G. J. Opt. Soc. Am. A 24, 2347-2356 (2007). | Article

Comments

If you find something abusive or inappropriate or which does not otherwise comply with our Terms or
Community Guidelines, please select the relevant 'Report this comment' link.

Comments on this thread are vetted after posting.

Two thoughts:- #17765

1 — It is much easier to select polarization based on a reflection from any polished surface at Brewster's angle
(against a dark material like stone) than using Calcite, which would actually give a double-image. This is a
very strong effect (hence polarizing sunspecs that suppress reflections).

2 — Such a reflection might also provide an easy way to compare sky brightness in different directions;
notoriously tricky by eye because the eye is not good at gradual changes (indeed it cannot actually detect
such changes at all). This might be a better way to estimate solar position in many circumstances.



Report this comment Posted by: Will J Stewart | 2011-02-01 07:49:48 AM

In the book "Secrets of the Viking Navigators" by Leif Karlsen #17868
(www.starpath.com/catalog/books/1815.htm) there is a much tested method of using these crystals to find
accurate directions to the sun when obscured as described. The first part of the book is a made-up story of
what might have been a Viking voyage, but the back of the book includes real data and analysis of navigation
techniques.

Also the appendix to the book might make Christian Keller happy, as they report the discovery of a crystal on
a 16th century vessel, with photos, notes, and references on the discovery.

Report this comment Posted by: David Burch | 2011-02-04 06:07:29 PM

Add your own comment

This is a public forum. Please keep to our Community Guidelines. You can be controversial, but please don't
get personal or offensive and do keep it brief. Remember our threads are for feedback and discussion - not for
publishing papers, press releases or advertisements.

You need to be registered with Nature to leave a comment. Please log in or register as a new user. You will be re-
directed back to this page.

Log in / register

Nature ISSN 0028-0836 EISSN 1476-4687

About NPG Privacy policy Nature News
Contact NPG Legal notice Naturejobs
RSS web feeds Accessibility statement Nature Asia
Help Terms Nature Education
About Nature News Search: go

Nature News Sitemap

© 2011 Nature Publishing Group, a division of Macmillan Publishers Limited.
All Rights Reserved.

partner of AGORA, HINARI, OARE, INASP, CrossRef and COUNTER



