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In the late 8th century, the stage for Viking expansion was set by commercial
expansion in northwest Europe, the pressure of an increasing population in limited
territorial reserves, and the development of the Viking ships. The Norsemen traveled
extensively over the oceans, south to the Holy Land, and north to the White Sea and
settled over a wide area from Sicily to Greenland. Historical sources, including the
reports by Adam of Bremen and the Icelandic Sagas, describe several expeditions from
Greenland to Vinland (somewhere along the east coast of North America) in approximately AD 1000 and later. Historians have arrived at highly different conclusions with
respect to the location of Vinland (from Labrador to Georgia), but, in 1960, the
Norwegian explorer Helge Ingstad localized ancient house sites on L’Ans aux Meadows, a small fishing village on the Northern beaches of Newfoundland. From 1961 to
1969, Ingstad and his wife, Anne Stine (an archaeologist), led several archaeological
expeditions that revealed Viking turf houses with room for approximately 100 people.
They also excavated a smithy, outdoor cooking pits, boathouses, a bathhouse, and
enclosures for cattle, in addition to several Viking artifacts. The finds were 14C dated
to AD 990 ⫾ 30. The present report reviews historical and archaeological evidence
indicating the sites to which the Vikings traveled and attempted to settle in the new
world.
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D

uring the 4th and 5th centuries, Scandinavia became
more isolated from the rest of Europe as the trade that
had taken place during the Roman Empire declined.
The late part of the first millennium, however, saw a rapid
development of Viking activities, and soon the people of the
Nordic countries became important players in the European
scene. They populated islands in the North Sea, founded
major communities in several European countries, and discovered America, where they also attempted to settle.
To understand the Norse discovery of America, it is essential to appreciate some aspects of the two necessary conditions
for its occurrence: the Viking culture and the colonization of
the islands in the northern Atlantic Ocean. These subjects
therefore are discussed briefly below before the historical
sources and the scientific evidence for the Vikings in America
are reviewed.

THE VIKINGS
The word Viking is related to vik (fjord) and was used to
describe the people living in Viken, the land around the Oslo
Fjord. The different Nordic regions had not fused into individual nations when the Viking age started, and the term

1076 | VOLUME 57 | NUMBER 6 | DECEMBER 2005

DOI: 10.1227/01.NEU.0000144825.92264.C4

www.neurosurgery-online.com

Viking became a designation for people living in Scandinavia
who used the Norwegian and Baltic Seas as major thoroughfares. Other terms used were Norsemen and, later, Normans.
The stage for the Viking expansion that developed from the
late 8th century was set by commercial expansion in northwest
Europe, the pressure of an increasing population in the limited
territorial reserves of western Norway, the development of the
Viking ships, which were lighter, slimmer, and faster than
other vessels at that time, and the inherited tradition for and
competence in war (25). The Norsemen traveled extensively
over the oceans: west to North America, south to the Holy
Land, and north to the White Sea. As pagans, they saw no
reason to spare monasteries and churches; on the contrary,
they soon grasped that they could achieve fortunes by exploiting the holy places of Christianity. One of the first known
events signaling the start of the Viking age occurred in
Northumbria on 8 June 793, when “the ravages of heathen
men miserably destroyed God’s church on Lindisfarne, with
plunder and slaughter” (11, 17).
Because of its vast coastline against the North Sea, Norway
has a rich shipbuilding tradition. Early settlements were concentrated on the coast, and because the mountains restricted
travel over land, the sea became an important traffic artery.
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Even today, the country’s highways are numbered from the
number 2 upward, because the ocean is honored as a main
thoroughfare.
The Vikings built separate types of ships for different purposes. The term used for the ships that made Atlantic voyages
in the Viking and early Middle Ages was long ships, knarr or
keels (3). The Gokstad ship (c. AD 900), which today is a part
of the Viking Ship Museum in Oslo, is a typical example (Fig.
1). Twenty-three meters long, and with a maximum beam of
more than 5 meters, it was manned by 32 oarsmen. The
Norwegian mariner Magnus Andersen sailed a replica across
the Atlantic Ocean in 1893. He reported excellent qualities at
sea. The ship rode off storms without difficulty, reached 11
knots under the most favorable conditions, and had an average speed of 5 knots. The typical speed of the best ships may
have been more than 10 knots (28). Several models have sailed
the Atlantic Ocean more recently. Ragnar Thorseth’s replica
Saga Siglar sailed 45 degrees into the wind using square sails.

FIGURE 1. Photograph of the majestic bow of the Gokstad ship. This ship
was built in approximately AD 890 and was excavated from a Viking
gravesite at a farm on the western side of the Oslo fjord (Viken). It represents a very strong construction typical for war ships. The keel was hewn
from the trunk of a single tree. It has 216 oar holes on each side, and thus
required 432 rowers. Courtesy of the Viking Ship Muesum, Oslo, Norway.
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Between Greenland and Labrador, he ran into 70-knot wind
and 45-foot waves. The boat handled it comfortably (30). It is
not so odd that fishermen used ships of a similar type in the
Norwegian Sea until the early 20th century. As businessmen,
the Vikings needed vessels to transport their commercial
goods, and as settlers, they needed the vessels to transport
household items, cattle, horses, and so forth when they moved
to new places. Some of their ships were excellently suited for
such purposes, as established by excavations revealing ships
with a capacity up to 38 tons (3).
The Vikings became known as warriors and plunderers,
and, to some extent, they were. Before they converted to
Christendom in the 10th and 11th century, they may have
considered Christian sanctuaries to be gold mines. They lived
in rough times; robbery was not uncommon, other groups of
people behaved similarly, and the Vikings were responsible
for only a minority of the problems. In Ireland, the Vikings
were behind only 26 of the 113 attacks recorded during a
period of 25 years (19, 23). The history, written in large by their
antagonists, has given less praise to their abilities as merchants, craftsmen, poets, and sailors, as well as to their competence as administrators and politicians; they founded a
large number of well-functioning societies over an extensive
area, including the Norman Kingdom of Sicily and the city of
Dublin, and invented the world’s oldest still functioning parliamentary system, the Althing, in Iceland in the 10th century
(4, 20, 24, 30).
The Swedes (the Scandinavian nations as we know them
today were established during the Viking age) mainly traveled
to the east, and the Norwegians to the north and west. Many
went to the Mediterranean Sea, visiting, for instance, the Holy
Land, Sicily, and Miklagard (Constantinople), the Swedes usually through Russian rivers and seas, and the Danes and the
Norwegians along the European west coast and the Strait of
Gibraltar.
The language spoken was the same all over Scandinavia,
perhaps even more so than today, and left lasting impressions
in other languages. Examples of words adopted in the English
language, for instance, are sky, window, take, husband, egg, bread,
happy, call, low, thrive, ill, die, and wrong (25). A Danish scholar,
in patriotic enthusiasm, once remarked that “an Englishman
cannot thrive or be ill or die without Scandinavian words: they
are to the language what bread and eggs are to the daily fare”
(25). An example from the neurosurgical vocabulary is tether;
in the harbor the Vikings tethered their boats, thus the expression tethered cord, nautical terminology we have starboard and
port. The Viking ships had the rudder (starboard/styrebord) on
the right side and therefore lay with the left side against the
pier (Figs. 2 and 3).

THE STEPPING STONES
The islands of the North Atlantic Ocean from Shetland to
Greenland have been termed the Stepping Stones in the discovery of America. As pointed out by several scholars (13, 30), the
Vikings hardly could avoid stumbling on the American coast
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FIGURE 3. Illustration of a Viking ship from the Bayeux Tapestry, the
medieval embroidery that chronicles the Battle of Hastings in AD 1066,
when the Normans successfully invaded England (from, Sullivan D,
Langmoen IA, Adams CB, Sainte-Rose C, Apuzzo MLJ: The Bayeux Tapestry: A charter of a people and a unique testimony of creative imagery in
communication. Neurosurgery 45:663–669, 1999 (front cover) [27]).

FIGURE 2. Photograph of a Viking ship showing the rudder (starboard,
or styrebord) on the right side and, therefore that the ship lay with the left
side against the pier, hence the nautical terms starboard and port. Courtesy of the Viking Ship Museum, Oslo, Norway.

after colonizing Greenland. The continent to the west can be
seen from certain spots in Greenland on clear days, and for the
sailors who crossed the 1500 nautical miles between the Norwegian west coast and Greenland, the 200-mile wide Davis
Strait represented a comparatively brief trip.
Early during their expansion, the eyes of the Vikings fell on
the islands of the North Sea. Shetland was probably taken over
from the Picts and the Celts by AD 800. Later, the Orkneys and
the Hebrides shared this destiny concurrently with Norse
establishments of conurbations further south (Dublin, York,
etc.). Iceland was discovered via the Faeroys, although it may
rather have been a rediscovery, because the island seems to be
described in more ancient literature. Colonization started in
approximately AD 870, mainly from western Norway. People
brought families, slaves, cattle, and horses in Viking ships and
went west both to avoid harsh local knights and to obtain land
for farming. The best parts of Iceland soon were taken, and the
country seems to have been fully settled by approximately AD
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930. The family of Eirik the Red, Leif Eiriksson’s father, came
later and thus was content to acquire marginal land in the
western parts. The Norwegian emigration to Iceland consisted
primarily of males; genetic studies have shown that approximately 80% of male settlers were Scandinavians, whereas
most of the females may have been from the British Isles (9,
10). Thjodhild, who married Eirik the Red and became Leif
Eiriksson’s mother, was for instance of mixed ancestry.
“Thorvald . . . and his son Eirik Raude (Eirik the Red) went
from Jadar [Jæren on the southwest coast of Norway] to
Iceland because of slaying and took land at Hornstrandir, and
lived at the farm Drangar . . . ” (2). We do not know when Eirik
the Red was born, but taking into account that he was very
active during the AD 980s and that he died shortly after the
year AD 1000, one may assume that his birth took place
somewhat before AD 950. Archeopathologists have shown
that people at Greenland seldom survived much longer than
their 50th birthday.
After his father’s death, Eirik the Red had bad luck and
suffered wrong. He moved, and at leaving lent some material
to another man. When he came back to claim his belongings,
he was not allowed to take them. Although the value of the
goods may have been minor, it became a matter of honor,
there was a fight, and people were killed. He had offended
mighty families and was outlawed by the Thing.
Half a century before this, a man named Gunnbjørn sailed
from Norway to Iceland. He lost direction and ended up too
far to the west, where he discovered new land. Referred to as
Gunnbjørn’s Skerries, this may have been a group of islands off
Angmagssalik or mountaintops at Greenland viewed from a
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distance. Gunnbjørn settled in Breidafjord, where Eirik lived
when he was outlawed half a century later. When Eirik fled
Iceland (probably in AD 982), he searched for the land Gunnbjørn had discovered. He arrived in southwest Greenland
and spent 3 years exploring the region. Returning to Iceland in
AD 985, he organized a remarkable colonizing expedition,
comprised of 25 ships, and some 300 to 400 people together
with cattle, other domestic animals, and all types of equipment they would need in the new country.
At Greenland, they mainly settled in two different areas at
the west coast: the Eastern Settlement in the south and the
Western Settlement in the north (Fig. 4). The latter became
extinct some time before AD 1360, and the former by approximately AD 1500. During the intervening time, the island was
the home of a few thousand individuals of Norse parentage. In
the Kings Mirror (29), we are told that there is “good pasture
in Greenland, and there are great and good farms. The people
have much cattle and many sheep, and they make large quantities of butter and cheese. They live chiefly on this and on
meat, and they also eat the meat of reindeer, whales, seals and
bears.” This information has been confirmed by excavations
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and analysis performed in recent time. These settlers hardly
knew of bread, however, because the land did not allow corn
to be grown. The ruins of more than 300 farms, some 20
churches, and a monastery have been found during archeological investigations. Nordsetra, probably located in the
Disco Island area, was a popular hunting ground: “All wellto-do farmers of Greenland had large ships and skutur built
for hunting in Nordsetra” (8). They went even further into the
Arctic; rune inscriptions have been found north of Upernavik
at 72°58'.
Eirik the Red settled with his family at Brattahlid in the
Eastern Settlement. Eirik was hesitant to convert to Christianity, but his wife Tjodhild converted to the new faith and built
a church in the neighborhood. Excavations of the church and
churchyard have made major contributions to the understanding of the Viking civilization here (18, 21). A diocese was
constituted in AD 1126 with Arnald as the first bishop on
Greenland. A cathedral also was built. Arnald was followed
by others (one of them even paid a visit to America), until
Anders became the last bishop in AD 1406. The church became
an important power and the Greenlanders had to pay their
dues, not only the Peter’s pence, but even a tax for the
crusades.

THE EARLIEST WRITTEN SOURCES

FIGURE 4. Photograph of a bearing-dial carved in oak that the Vikings
used in lieu of a compass. This fragment, excavated in 1948, is from the
Eastern Settlement in Greenland, circa 1000 AD. Courtesy of Helge
Ingstad.
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The first sources to name Iceland and Greenland are a papal
letter of AD 1053 and the Gesta of Adam of Bremen, which
was published some 20 years later (1, 24). The latter also
contains the earliest written reference to Vinland, Leif Eiriksson’s outpost in America.
In AD 1053, the Pope granted ecclesiastical powers of the
entire North to Adalbert, the archbishop of Hamburg. The
archbishop therefore was visited by people from the region,
including Greenland, Iceland, Norway, and Denmark. The
history of the archdiocese was written by Adam of Bremen, a
prominent medieval historian. Despite the fact that his work
was not based on personal experience, but on oral and literary
sources, and that it contains a number of misconceptions and
superstitions, the fourth volume (1) remains one of the most
valuable sources for the early history of the North. Referring
to the Danish king as a source, Adam wrote:
Moreover he mentioned yet an island, which many had
found in that part of the ocean; it is called Wineland,
because vines grow wild there, which yields the most
excellent wine. There also is an abundance of unsown
corn we have learned, not from fabulous fancy but from
trustworthy information from the Danes. Beyond this
island, no habitable land is found in this ocean, but all
that is beyond is full of intolerable ice and immense
mist.
Adam claims that many had found the new land. This is in
keeping both with the Saga of the Greenlanders, which portrays six different expeditions, and with the archaeological
excavations at L’Anse aux Meadows, which indicated that the
buildings may have housed almost 100 persons (vide infra).
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THE GREENLANDERS’ SAGA
The genius of the old Scandinavian literature was its focus
on the factual (sometimes the believable). Witchcraft was not
unknown, but largely was kept out of the literature by intellectual discipline. History and literature were one. The best
Icelandic Family Sagas are placed among the glories of world
literature (30). The discovery of America is particularly described in the Greenlanders Saga (Fig. 5) and in Eirik the Red’s
Saga (16). The North American west coast was discovered in
the same way as Greenland: by a ship that became lost and
traveled too far to the west. According to the Greenlanders
Saga, the coast was first sighted by the Icelandic merchant
Bjarni Herjolfsson, whereas Eirk’s Saga and the Saga of the
Norwegian Kings claim that the new land first was seen by the
Greenlander Leif Eiriksson. The two Sagas agree that Leif
Eiriksson was first to visit the new land. Some passages from

FIGURE 5. Facsimile of The Greenlanders Saga, which is considered by
most scholars to be the most trustworthy among the Sagas with regard to
the Norse discovery of America. Circa 1200 AD. Courtesy of Helge
Ingstad.
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Greenlanders Saga, which is considered as the most reliable,
are cited below.
There was now much talk about voyages of discovery.
Leif, son of Eirik the Red of Brattahlid, went to see Bjarni
Herjolfsson, bought his ship from him, and found her a
crew, so that they were thirty-five all told. Leif invited
Eirik his father to lead this expedition too, but Eirik
begged off rather, reckoning he was now getting on in
years, and was less able to stand the rigors of bad times
at sea than he used to be. Leif argued that of all their
family he would still command the best luck, so Eirik
gave way to him, and once they were ready for their
voyage came riding from home. When he had only a
short way to cover to the ship, the horse he was riding
on stumbled, Eirik fell off, and damaged his foot. ‘It is
not in my destiny’, said Eirik then, “to discover more
lands than this we are now living in. Nor may we
continue further this time all together.’ Eirik returned
home to Brattahlid, but Leif rode on to the ship and his
comrades with him, thirty-five of them all told. There
was a German on the expedition named Tyrkir.
They now prepared their ship and sailed out to sea
once they were ready, and they lighted on that land first
which Bjarni and his people had lighted on last. They
sailed to land there, cast anchor and put off a boat, then
went ashore, and could see no grass there. The background was all great glaciers, and right up to the glaciers from the sea as it were a single slab of rock. The
land impressed them as barren and useless. “At least,”
said Leif, “it has not happened to us as to Bjarni over
this land, that we failed to get ourselves ashore. I shall
now give the land a name, and call it Helluland (Flatstone Land).” After which they returned to the ship.
After that they sailed out to sea and lighted on another land. This time too they sailed to land, cast anchor,
then put off a boat and went ashore. The country was
flat and covered with forest, with extensive white sands
wherever they went, and shelving gently to the sea.
“This land,” said Leif, “shall be given a name in accordance with its nature, and be called Markland (Wood
Land).” After which they got back down to the ship as
fast as they could.
From there they now sailed out to sea with a northeast
wind and were at sea two days before catching sight of
land. They sailed to land, reaching an island which lay
north of it, where they went ashore and looked about
them in fine weather, and found that there was dew on
the grass, whereupon it happened to them that they set
their hands to the dew, then carried it to their mouths,
and thought they had never known anything so sweet as
that was. After which they returned to their ship and
sailed into the sound that lay between the island and the
cape projecting north from the land itself. They made
headway west round the cape. There were big shallows
there at low water; their ship went aground, and it was
a long way to look to get sight of the sea from the ship.
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But they were so curious to get ashore they had no mind
to wait for the tide to rise under their ship, but went
hurrying off to land where a river flowed out of a lake.
Then, as soon as the tide rose under their ship, they took
their boat, rowed back to her, and brought her up into
the river, and so to the lake, where they cast anchor,
carried their skin sleeping-bags off board, and built
themselves booths. Later they decided to winter there
and built big houses.
There was no lack of salmon there in river or lake, and
salmon bigger than they had ever seen before. The nature of the land was so choice, it seemed to them that
none of the cattle would require fodder for the winter.
No frost came during the winter, and the grass was
hardly withered. Day and night were of a more equal
length there than in Greenland or Iceland. On the shortest day of winter the sun was visible in the middle of the
afternoon as well as at breakfast time.
Once they had finished their house-building Leif made
an announcement to his comrades. “I intend to have our
company divided now in two, and get the land explored.
Half our band shall remain here at the hall, and the other
half reconnoiter the countryside—yet go no further than
they can get back home in the evening, and not get separated.” So for a while that is what they did, Leif going off
with them or remaining in camp by turns. Leif was big and
strong, of striking appearance, shrewd, and in every respect a temperate, fair-dealing man.
One evening it turned out that a man of their company was missing. This was Tyrkir the German. Leif
was greatly put out by this, for Tyrkir had lived a long
while with him and his father, and had shown great
affection for Leif as a child. He gave his shipmates the
rough edge of his tongue, then turned out to go and look
for him, taking a dozen men with him. But when they
had got only a short way from the hall there was Tyrkir
coming to meet them. His welcome was a joyous one.
Leif could see at once his foster-father was in fine fettle.
He was a man with a bulging forehead, rolling eyes, and
an insignificant little face, short and not much to look at,
but handy at all sorts of crafts.
“Why are you so late, foster-father,” Leif asked him,
“and parted this way from your companions?”
By way of a start Tyrkir held forth a long while in
German, rolling his eyes all ways, and pulling faces.
They had no notion what he was talking about. Then
after a while he spoke in Norse, “I went no great way
further than you, yet I have a real novelty to report. I
have found vines and grapes.”
“Is that the truth, foster-father?” Leif asked.
“Of course it’s the truth,” he replied. “I was born
where wine and grapes are no rarity.”
They slept overnight, then in the morning Leif made
this announcement to his crew. “We now have two jobs
to get on with, and on alternate days must gather grapes
or cut vines and fell timber, so as to provide cargo for
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such things for my ship.” They acted upon this orders,
and report has it that their towboat was filled with
grapes (raisins?). A full ship’s cargo was cut, and in the
spring they made ready and sailed away. Leif gave the
land a name in accordance with the good things they
found in it, calling it Vinland, after which they sailed out
to sea and had a good wind till they sighted Greenland
and its mountains under the glaciers.

FURTHER EXPEDITIONS TO THE
NEW LAND
When Leif came back from Vinland, his brother Thorvald
decided to make another trip because he considered that Leif’s
exploration of the new country had been too restricted. He
thus traveled with 30 men to Leifsbudir (Leif’s place), where
they spent the winter, catching fish for their food. They used
the next summer to explore the coast. The Greenlanders’ saga
does not indicate how far south they went, but states that
“[they] returned and reached Leifsbudir that autumn.” The
second summer, Thorvald found a place where he intended to
build his home, stating that “[t]his is a lively place and here I
should like to make my home.” This did not happen, however,
because he was killed by an arrow in a fight with the Skrælings
(the Norse term for the native population). He ordered his
men to bury him at the site he had wanted to settle and in a
characteristic laconic Viking fashion said, “Maybe it was a
truth that came into my mouth, that I should dwell there
awhile.” His comrades stayed for another winter and left for
Greenland in the spring, again bringing grapes and vines in
their ship.
Another brother, Thorstein, felt compelled to go to Vinland
and retrieve Thorvald’s body. He brought his wife Gudrid and
25 men. They did not succeed because “they were storm-tossed
the whole summer . . . but after one week of winter reached
Lysufjord in Greenland.” During the winter, many of the people
there, including Thorstein, fell ill and died. He was brought to
Eiriksfjord and buried at the church there in the spring.
The same summer, the Icelander Thorfinn Karlsefni arrived in
Greenland from Norway. He spent the winter in Eiriksfjord and
married Gudrid. Both Gudrid and other people put pressure on
him to undertake a voyage to Vinland, which he agreed to. In
contrast to Leif and Thorvald Eiriksson, both of whom initially
set out only to explore the new land, Karlsefni had decided to
settle in Vinland already when he left Eiriksfjord. He brought 60
men and 5 women “and all sorts of livestock for it was their
intention to colonize the country . . . .” Karlsefni wanted Leif to
give him his houses, but was told that he could lend them, but
not have them. They arrived safely at Leifsbudir, where they
lived from the meat of a stranded whale (Ingstad also observed
stranded whales during the archaeological work [14]), and otherwise took the advantage of what the country had to offer “both
in the way of grapes and all kinds of hunting and fishing and
good things.” The next summer Gudrid gave birth to a boy they
named Snorri.
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The settlement was not a fortunate one. First, it was tormented by disagreements and unacceptable behavior among
some of the men, and second, they made acquaintance with
the native population. The latter seems to have been friendly
in the beginning, and the settlers traded fur for dairy products.
Despite this, they found reason to put up a palisade. At a
second occasion, one of the indigenous men was killed while
he tried to steal weapons. This triggered an attack that probably was the main reason that Karlsefni announced the following spring to his companions that he did not want to stay
there any longer. They therefore returned to Eiriksfjord. Although they did not succeed in establishing themselves in the
new land, the trip to North America must have been very
successful from a merchant’s point of view. “It was said that
no richer ship had sailed from Greenland,” and Karlsefni and
Gudrid spent the next winter in Norway selling their goods.
This included the ornament of their ship’s stern, made of
Vinland maple, and sold to a German for half a mark of gold.
After this, they built a farm on Iceland, which at Karlsefni’s
death was taken over by Snorri, who may have been the first
white person born in America. According to the Saga, Gudrid
made a pilgrimage to Rome and later became a nun.
Two brothers from Iceland arrived on Greenland the summer Karlsefni came back from Leifsbudir. They were invited
to take part in an expedition by Leif Eiriksson’s sister, Freydis
Eiriksdottir. Leif again was asked to give away Leifsbudir, but
“he made his usual answer: he would lend the houses, he said,
but not give them.” This is an interesting point because it
indicates that Leif had not given up future use of his property
in the new world. Freydis, in contrast to her brothers and
Karlsefni, seems to have been a ruthless person. In Vinland,
she tricked her husband into killing the Icelanders, whereas
she herself took care of their women. This gruesome act infuriated Leif, who declared: “I have not the heart to treat my
sister Freydis as she deserves, but I predict this of her and her
husband: no offspring of theirs will come to much good.” To
this the Saga adds: “And such proved the case, that from there
on no one thought anything but ill of them.”

where distress was unknown and all good things were plentiful, as for instance expressed in the Odes of Horace: “Let us
seek the Fields, the Happy Fields, and the Islands of the Blest,
where every year the land, unploughed, yields corn, and ever
blooms the vine unpruned.” Nansen suggested that the notice
about wine in the new land represented an amalgamation of
the classical tale of Insulæ Fortunatæ in the Icelandic Sagas (22).
Another key to the location is the Greenlander’s Saga account
that the day and night were of a more equal length there than in
Greenland or Iceland. The sun there had eyktarstað and
dagmálastað on the shortest days. The clock of the Norsemen was
the sun. Incidentally, they knew more about the relationship
between the earth and the sun than we often appreciate. Thus,
when the father in the old Norwegian book The Kings Mirror
(approximately AD 1230) explains to his son why the winter is
characterized by short days and low temperatures, in contrast to
the long days and high temperatures of the summer, he uses a
candle (as the sun) and an apple (as the earth) in his teaching, and
also states that “[f]rom this you may infer that the earth-circle is
round like a ball and not equally near the sun at every point. But
where the curved surface lies nearest the sun’s path, there will
the greatest heat be.” He further explains that people in the south
have the sun in the north (29).
The Vikings determined the time of day by the position of
the sun in relation to elements in their natural surroundings,
not least in relation to cairns (which also have been found in
the Viking settlement on Newfoundland). These positions
matched partitions of the day related to work, mealtimes, and
so forth. Most likely both eyktarstað and dagmálastað were
marks on the horizon that were related to the position of the
sun. Snorri’s Edda, for instance, states that the autumn lasts
from the equinox until the sun goes down in eyktarstað. One
interpretation is that the sun on the shortest day was up over
the marks for both nones and breakfast time (7). Although
historians by now have accepted the Saga as authentic, they
have arrived at highly different conclusions (from Labrador to
Georgia) when translating the location into latitude (Table 1).

THE LOCATION OF VINLAND

THE DISCOVERY OF A NORSE
SETTLEMENT IN AMERICA

The location of Vinland has been discussed in the literature
since the last part of the 16th century. Most authors have held
that the history about the grapes described in the ancient
sources were historically correct and maintained that Vinland
thus had to be located somewhere below the northern limit of
wild grapes.
Adam of Bremen’s information about wild grapes and an
abundance of unsown corn on one hand, and a land filled with
ice and fog on the other hand, seemed contradictory to many.
The Swedish linguist Söderberg (26) pointed out that vin had
two different interpretations in the old Norse language: with
short ‘i,’ it meant pasture or meadow, and with long ‘i,’ it
denoted wine. Parallel to this, the Norwegian neuroscientist
and explorer Fridtjof Nansen (5, 6) discussed a possible connection to ancient human fantasies of a remote, blessed island
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The Viking settlement by L’Ans aux Meadows was discovered and investigated by Helge and Anne Stine Ingstad. Helge
Ingstad was born in Norway in 1899. According to him, he
was “not a pride to his school,” because he was more interested in athletics, hiking in the mountains, and playing chess
than in doing his homework. After law school at the University of Oslo, which he finished in record time, and military
service in the King’s Guard, he started a law firm that quickly
flourished.
In contrast to many young and successful lawyers, he was
frightened by the rapidly increasing income and feared that he
would fail as a rich materialist. He therefore suddenly decided
to break up from his firm, which he sold, and then traveled to
Canada, where he lived as a fur hunter in the area northeast of
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TABLE 1. Historians have reached different conclusions with
regard to the latitude of Vinland
W. Wormskiold

49°N

C.C. Rafn and F. Magnusson

41°24‘10‘N

T. Bugge

41°22‘N

L.M. Turner

41°22‘N

E. Tengstrom

31°N

W. Hovgaard

48°– 42°N

H.R. Holand

42°N

L. Løberg

55°N

A. Næss

36°54‘N

R. Reman, E. Wahlgren

45°

Great Slave Lake for 4 years. After returning to Norway in
1930, he wrote The Land of Feast and Famine (15), which immediately became a great success and was translated into a
number of other languages.
The book also had fundamental consequences for Helge
Ingstad’s personal life, because it was read by Anne Stine Moe.
Although she was only 13 years old at the time, she decided
that Ingstad was the man she wanted to share her life with.
She wrote him a letter, and Ingstad, who was working at
Spitsbergen and probably completely unaware of the young
lady’s age and intentions, responded. Years later, they met,
and during World War II—a difficult time for Anne Stine
because her eldest brother, a military pilot, was shot down and
died and both her father and her younger brother were sent to
concentration camps–they married. Anne Stine studied archaeology at the University of Oslo and worked for a number
of years on artifacts from Viking excavations in Norway.
Helge Ingstad became one of the most eager students of the
old sagas ever, and spent years of his life exploring old settlements in Greenland and America. His favorite for the location of Vinland was Newfoundland (12). This was based on
several lines of evidence. First, he agreed with Söderberg in
that Vinland (with a short ‘i’) meant “land of meadows.”
Second, old maps showed a peninsula marked Promontorium
Winlandia, which could correspond to the northern part of
Newfoundland (Fig. 6). Third, he found that Helluland and
Markland, land areas mentioned in the Sagas, corresponded
neatly with parts of Baffin Island and Labrador. Last, he
reasoned that Newfoundland would be the first land with rich
pastures and games that the Vikings would meet when traveling along the route described in the Greenlander’s Saga.
He decided to follow the sailing directions described in the
Sagas, and in 1960, he explored the area by land and sea
together with his daughter. One day, they sailed into L’Ans
aux Meadows, a small fishing village on the Northern beaches
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FIGURE 6. Facsimile of the so-called Stefánsson map. Sigurdur Stefánsson came from a gifted Icelandic family and studied in Copenhagen in the
AD 1590s. The original map has been lost. This copy was made by an Icelandic bishop in 1670. It shows Greenland, Iceland, the North Atlantic
islands, and the Norwegian west coast, together with Promontorium
Winlandiæ, and the land areas Leif Eiriksson named Helluland (Flatstone Land) and Markland (Wood Land). Circa 1440 AD. Courtesy of
Helge Ingstad.

of Newfoundland (Fig. 7). He met a weather-beaten fisherman
by the name of George Decker and asked him if he knew about
any ruins in the area. Decker took them to Épaves Bay, where
the local people knew some vaguely elevated mounds that
they thought of as ancient house sites.
From 1961 through 1969, the Ingstads led seven archeological
expeditions that included scholars from Norway, Canada, the
United States, Sweden, and Iceland. During the excavations, they
revealed three groups of houses, each consisting of one larger
dwelling house and one or two smaller buildings. Altogether,
there was room for approximately 100 people. The buildings
were typical turf houses of the type known from excavations at
Greenland and Iceland from the same period. In addition to
houses for people, they found a smithy, outdoor cooking pits,
boathouses, a bathhouse, and enclosures for cattle (13, 14).
A number of findings confirmed the Viking nature of the
settlement, including a ring-headed bronze pin, a bone needle
of Norse type, iron rivets, fragments of iron, smelted copper,
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FIGURE 9. Photograph of Anne Stine Ingstad excavating the fire place in
house F at L’Anse aux Meadows. The site was excavated between 1961
and 1968. Courtesy of Helge Ingstad.

FIGURE 7. Photograph of the L’Anse aux Meadows, which provides rich
grazing land. The Swedish linguist Söderberg pointed out that vin had
two different interpretations in the old Norse language: with a short ‘i’ it
meant pasture or meadow, and with long ‘i’ it denoted wine, and thus
Vinland may be interpreted as the “Land of Meadows” instead of the
“Land of Wine.” Circa 1000 AD. Courtesy of Helge Ingstad.

a needle hone of quartzite, and stone lamps of Icelandic type
(Fig. 8). Among other finds were a soapstone spindle whorl of
Norse type (Fig. 10), confirming that the settlement also had
hosted women who spun wool from sheep they had brought
with them, and fragments of bone from pigs, indicating that
they also had brought pigs (13, 14).
Final 14C dating was performed by Professor Stuiver at the
University of Washington, Seattle (Fig. 12). The variation in
the dating may be the result of technical factors, of the fact that
some of the material came from drift wood or wood the

FIGURE 10. Photographs of spindle whorls from Greenland (upper row)
and L’Anse aux Meadows (lower row). Circa 1000 AD. Courtesy of
Helge Ingstad.

FIGURE 11. Photograph of a typical Viking age ring needle used to fasten the cloak on the right side, from the excavations in L’Anse aux Meadows. Circa 1000 AD. Courtesy of Helge Ingstad.

FIGURE 8. Photographs of stonelamps. The upper one is from the archaeological excavations on L’Anse aux Meadows. The lower ones are from the
Viking age on Iceland. Circa 1000 AD. Courtesy of Helge Ingstad.
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Greenlanders brought with them, or of the fact that the objects
came from separate expeditions or people living there over a
more extended period. The investigated artifacts were dated
to AD 990 ⫾ 30 years (mean ⫾ standard deviation). This fits
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FIGURE 13. Photograph of a Norse coin by Olav Kyrre (Norwegian king
AD 1067–AD 1093) that was found in Blue Hill Bay, Maine. Courtesy of
K. Skaare and Helge Ingstad.

FIGURE 12. Diagrams of the results of 14C datings of artifacts from the
excavations at L’Anse aux Meadows. Courtesy of Helge Ingstad.

well with the historical sources, because they indicate that
Vinland was discovered in approximately AD 1000. In addition to the Viking finds, they identified a number of native
artifacts in separate layers. These were dated to a more extended period (AD 600–AD 1500).
The work of the Ingstads and their collaborators at northern
Newfoundland is acknowledged as a major achievement in
modern archaeology and is considered to be a major enrichment of our geographical and historical knowledge (30). The
site of the settlement is a National Historic Site of Canada and
a World Heritage Site.

FURTHER CONNECTIONS BETWEEN
GREENLAND AND NORTH AMERICA
Unfortunately, we do not have written historical accounts
from Greenland. Later trips to North America, however, are
mentioned in other sources. As a rule, this is done without
further explanation, indicating that the location should be
self-evident for the reader. This may indicate that visits not
were not infrequent (14). Considering the relatively harsh
conditions on Greenland and the affluence of the newly dis-
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covered land, together with the short distance between them
(especially when compared with traveling back to Norway),
one would be surprised if the Greenlanders had not made
further explorations in attempts to settle or for using the goods
of the new country. How far they traveled and whether they
established settlements that were inhabited over an extended
period of time, however, remains obscure.
A number of artifacts encountered in North America have
been claimed to be of Viking origin (Fig. 13). Most of them are
proven hoaxes, or are not accepted for other reasons. People
with strong opinions will carry on rejecting or supporting
authenticity with regard to objects where there is still a degree
of uncertainty.
The Norse population on Greenland disappeared in approximately AD 1500 (14, 30). The reason is uncertain. The Western
Settlement was found deserted by AD 1360. There were no
indications of extinction by massacres or plague. Archeopathologists have discounted malnutrition and disease. There
are no signs of amalgamation with the local Inuits. Some think
they emigrated to North America, where they died out or
became natives, others that they were taken as slaves. The
most plausible explanation is that the disappearance occurred
as a result of a multitude of factors, including the waxing cold,
competition with the Inuits for marine game, increasing cultural and economic isolation, and denudation of the soil.
In view of the fact that the Vikings attempted but failed in
establishing a permanent settlement in America, Helge Ingstad
stated in an interview in 1989: “We proved that Columbus came
too late, but also that Leif Eiriksson came too early” (19).
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COMMENTS

A

s Langmoen writes in this wonderful discussion on Norse navigation, by the time the Vikings reached Greenland, they could
hardly avoid stumbling on the American coast. The parallels between
global navigation and surgical navigation are many, and the instruments we use (often our naked eye; i.e., “seeing” the coast of Canada
from Greenland) may seem just as crude. Do we really understand
cellular neuroanatomy and axonal pathways? Did the Vikings really
know where they were going? The abandonment of their settlement
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on North America parallels the various operative techniques we abandon if they prove too costly, too difficult, or perhaps too ahead of their
time. Although much of this story has been written elsewhere, I
particularly enjoyed the images from the L’Anse aux Meadows settlement in Labrador. When I was a child, this history was not in our
textbooks. Just as in neurosurgery, what we perceive to be true may
require further thought.
Douglas Kondziolka
Pittsburgh, Pennsylvania

W

hat a refreshing piece of historical writing on a subject I think
most Americans are woefully ignorant of: the Norse exploration
of America. The author clearly points out that these Vikings were not
simply pirates and plunderers, but rather a skilled and adventurous
people who spread out far and wide to set up colonies. The special
design of an ocean-going ship made far-ranging explorations a good
deal easier. These ships are what finally led this group of people to
head west and start their exploration of Canada, Iceland, and Greenland, among other sites. This presence of Norsemen on the North
American continent, well before Christopher Columbus, has now
been clearly documented through the archeological work of Helge
Ingstad and Anne Stine. I have seen bits and pieces of this research
over the years, but never have the efforts been so clearly clarified as
here with the discussion of the early literature and the Greenland and
Icelandic sagas. Even more interesting was to read how much of the
language we use in English is derived from early Norse languages. We
are clearly interconnected. What remains puzzling, though, is why
these explorations trails that were developed by the Vikings 400 years
before Columbus were not continued. Our history books suggest an
enormous void in travel and exploration to the Americas in the
pre-1492 era. This was obviously not the case. Thanks to a wonderful
review of early sagas, and the recent work of archeologists, Langmoen
has provided better insight of the historical exploration of the Americas.
James T. Goodrich
Bronx, New York

T

he Viking raid of Lindisfarne Monastery at the river Tweed in
Northern England in June 793 initiated 300 years of exploration,
piracy, and forced trade by the Norsemen (1). Their accomplishments
as conquerors, explorers, and traders were not coincidental and
should be considered as a consequence of their unique culture and
lifestyle. During the violent and expansive Viking era, the whole
society was bound by conventions and moral codes. The Norse ideal
was a man of open, generous disposition, a man of compassion and
kindness, who was physically accomplished and a strong fighter with
the ability to execute unusual deeds. A man who could not sail, ride,
lift his sword, or impress women was not useful. When circumstances
and fate drew him into a situation he could not avoid without losing
honor, there was no running away. If he had to kill, he killed; and if
he had to die, he died honorably (3). The real reward for bravery was
not a place with the dead in Valhalla, but rather the continuing esteem
of the living (4).
The Viking discovery of Vinland is told in two separate, but related,
Icelandic sagas: the Greenlanders’ Saga, written in the 12th century,
and Eirik the Red’s Saga, written about a century later. Many scholars
consider Eirik’s saga less trustworthy as a historical source than the
Greenlanders’ saga, which itself has to be read with caution (5). Many
so-called “Viking Relics” have turned up in North America during the
last century, the majority of them exposed as hoaxes. The most famous
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Eiriksson may have come too early, but after reading this fascinating
history of the Norse discovery of America, one wonders what would
have happened to this continent if the Vikings had prevailed?
Harald Fodstad
New York, New York

FIGURE 1. A Viking drinking party.

is the “Kensington Stone,” with fake runic inscription, found in 1898
in Alexandria, Minnesota, the “Birthplace of America.” The fragmentary “Maine Penny,” minted during the reign of King Olav Kyrre in
11th-century Norway, is considered genuine. It was excavated from
an American-Indian site in Maine in 1957, but there is no explanation
as to how and when it got there. The only indisputable proof that the
Vikings landed in America 500 years before Columbus are the excavations by Helge and Anne Stine Ingstad, in L’Ans aux Meadows 40
years ago, which are so thoroughly described in this extensive and
scholarly article by Langmoen.
A still unsolved puzzle is the failure of the Norse in establishing a
permanent settlement in America, and their mysterious disappearance in Greenland around 1500. The weather may have been the most
important reason. Between 800 and 1250 a unique climatic situation
with balmy weather existed in the North Atlantic region. This warming trend, known as the “Little Climatic Optimum,” reached its peak
around the year 1000 (2). It is possible that, during the warmest years,
the polar ocean itself became partially ice-free. Furthermore, in 1261,
when the weather worsened, Greenland (and Iceland) came under the
Norwegian crown. As a colony, Greenland’s trade links depended
entirely on the will and power of a king in far-off Norway. Ships
found it more difficult to reach Greenland because of coastal ice, and
the Eskimos moved south toward the Viking settlements (5). The
Norse settlers may simply have perished from exposure and starvation. The indigenous “Skraelings,”’ so much better adapted to the
barren land and harsh climate than the Vikings, had won at last. Leif
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T

here was a time when the term “pre-Columbian” implied that the
item under discussion, usually an artifact of cultural interest,
dated from an America before European contact. Langmoen’s article
shows that that usage is no longer tenable: the Norse discovered
America before Columbus. He presents this historically important fact
with a very thorough review of the available information, including
sagas that were passed on only by word of mouth, bringing the
characters involved as sharply into focus as those of the written
history with which we are all more familiar. The resurrection of this
story from the mists of time, from an obscurity similar to that of the
rune stones with their mystical inscriptions that are still visible
throughout the moors of the Scandinavian world, was enormously
facilitated by the discovery and excavation of a proven Norse site at
L’Anse aux Meadows, Newfoundland, dating from 990 ⫹/- 30 AD, by
the Ingstads whom I had the pleasure of visiting in 1967 when the site
could be reached only by boat or on foot. But there must have been
other North American Norse sites and the location of “Vinland” is still
not entirely clear.
Ronald R. Tasker
Toronto, Ontario, Canada
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