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TTHE BEGINNING OF THE VIKING

era, around A.D.800, shipwrights in Scandinavia were working in a shipbuilding ¢ra-
dition that can be traced to before the birth of Christ and is still being pracriced by
rural boatbuilders all over Scandinavia. In western and northern Norway, the tradition
has changed so little over the centuries that it is possible to ask a living boatbuilder
questions abourt vessels made more than a thousand years ago and get relevant answers.
There is a clear continuity in basic techniques, use of materials, derail solutions, ter-
minology, and even some of the hand tools (fig. 5.16). This rare repository of knowl-
edge that extends back a millennium, afong with the large number of boat-retated
tinds spread over Denmark, Sweden, and Norway (figs. 5.3, 5.4), has given Scandina-
vian archaeologists a unique opportunity for understanding and interpreting the tech-

nology and art of Viking shipbuilding.
The Vikings sunk ships and boats as gifts to
the gods in holy lakes that have turned into
bogs, preserving the wood to this day. Before
the Christian era, some Vikings were buried
in vessels, and in a few lucky cases wood has
been preserved. Usually only the iron nails
and rivets are feft (fig. 5.6), bue chey are
sometimes found in undisturbed rows, per-
mitting a reconstruction of the lines of the
fost vessel. With the adoption of Christianity
around .». 1000 this practice, and thus this
source of ships, disappears. Archacologists
have also recovered ships from the end of the
Viking Age and early Middle Ages that were
used ro block harbors and wrecks, which are
vatuable for the study of a continuing ship-
building tradition. Norse poems and sagas,
written down in the early medieval period
when ships had not changed much since the
Viking Age, provide valuable sources, as do
the pictures of ships that were carved on
wood or bone or cut into stone.

The basic principle used by shipbuilders
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was 10 shape a watertight shell of overlapping
planks, fastened together art the overlaps (fig.
5.0). When the builder had finished the shell,
he stabilized the shape and added some sttt
ness 1o the construcrion by inserting ribs tnside
the planking,. 'This technique. named shell
building, was the only way ships were built in
northern Europe until the late Middle Ages,
when a new method was adopred from the
Mediterranean. In the new southern tech-
nique, a skeleton of keel, stems, and ribs was
erccted first, and then covered with planks
that did not overlap and were fastened not to
onc another, but only to the ribs.

The oldest Norse vessel built of planks
in the shelt technique is a third-century ..
hoat from Hjortspring, Denmark. A broad
bottom plank, which is curved both across
and along the hull, forms the backbone of
the vessel. Two side planks and two top
planks (or sheerstrakes} were sewn to ribs
to form the shell. Heavy blacks of wood
standing on the bottom plank close the hull

5.1 VNG SHIPBUILDING

The Bayeux Tapestry, which com-
memcrates the Norman invasion of
Engignd by William the Congueror in
1066 and was completed abowt 1077
for the comsecration of the cathedral in
Bayeux, contains the only contempora-
neas dlosiration of Viking ship con-
siruchion. Carpenters are seen feiling
{ree, tnmiming timbers, and buiiding
up the hulls of two vessels that were
destined for the Norman invasion fleel.

5.2 5464 5iGLAR AT SEA

FAuct has been learned about saling
cnaractenstics of Viking ships by using
rophc as such as the Saga Siglar (Saga
Saior, modeled after archaeological
tirads Surprising results of these salling
tests shaw that oceangoing Viking
shrps could sail within 70 degrees of
e wind.

at both ends, giving the boat a profile that
closely resembles ships scen in Bronze Age
and early Iron Age Scandinavian rock art,
"I'he Hjortspring boat is built of lime, a light
and soft wood that is easy to work, while
Viking shipbuilding is based on suonger,
heavier, and more sturdy woods such as oak
and pine. Pine dominates the northern parts
of Scandinavia, where oak does not grow,
but the Viking finds indicate that oak was
the preferred wood for shipbuilding in those
parts of Scandinavia where it was available.
Lacking oarlocks, the Hjortspring boar was
propelled by about twenty men who paddled
rather than rowed.

From the beginning of the third century
A.D. some boatbuilders started to use iton

it
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rivets instead of lashing the planks together.
A third-century ship sacrificed in a bog at
Nydam in southern Jutland (near the
present-day border between the Danish pen-
insula and Germany), has many of the char-
acteristics still found in Norse clinker vessels,
whaose planks overlap like clapboard on a
house (Crumlin-Pedersen and Rieck 1993),
On the Nydam vessel, sturdy curved stems
have replaced the end blocks of the Hjortspring
ship. The ribs are made from narrally curved
timbers instead of thin bent rods, and the
fastenings in the planking are of iron (fig. 5.6).
The boat is built on a sturdy bottom plank
and has five planks of enormous size on each
side. Thirty men were necded to row the
nearly ninety-foot (twenty-three-meter) ship.
Tts oars rested in hook-shaped oarlocks of a
type still used in Scandinavia. The earkiest ex-
ample of such oarlocks, which were found in a
bog at Mangersues in western Norway, are a
few centuries older than the Nydam ship; this
suggests that the change from paddling to row-
ing took place around the birth of Christ.
Scandinavians were surprisingly lare
in adopting the sail (fig. 5.5). Although the
sources are admittedly limited, they strongly
indicate that until around 700, ships were
rowed. The early seventh-century vessel from
Sutton Hoo in East Anglia, part of a Saxon-
style princely burial that was preserved only
as an impression in the sand, and the early
cighth-century Kvalsund ship from western
Norway, may both have set a sail {Shetelig
and Johannessen 1929}. Their hull shapes in-
dicate, however, that they can only have been
efficient when sailing downwind.
Scandinavians may have been so late in
adopting sails, which had been in use for
centuries in waters as close as the English
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5.3 Bronze WEATHERVANE
lifustrations of Viking ships on picture
stones and on a scrap of wood from
Bergen show some ships cairying o
trianguiar vane &t the prow. This deco-
ration i the eleventh-century Urnes
style 1s made of gilded copper Such
vanes may have functioned as wnd
inchcators m Viking times, but ther
elabarate design suggests they also
hiad soaal and riteal meaning.

5.4 VNG FLeer GraenTt (RerLica)
A remarkable mece of casual

Viking art was recoverod during the
cucavation of medieval Bryggen Harbor
in Bergen, Norway. The memory of
Viking ships and perhaps tales of the
great battles that raged between rval
Viking kKings in early times may have
aisprred this elegant it of graffit
showing fieets of Viking ships in reced-
1) perspective.
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Channel, because the Nordic type of hull
was not well developed and strong enough
withseand the stresses set up by sail and rig-
ging until around 8oo. It is tempting to sup-
pose that the Viking Age did nor starr until
the sail was in use and saifors had mastered
this new invention (fig. 5.3},

Boar Graves

Viking Age belief, which was based on older
Grermanic and circumpolar beliefs, called for
well-equipped graves. The nature and quan-
tity of what was deposited in the grave differs
within Scandinavia, bur most Viking Age
graves contain some grave goods, with much
of the same equipment used by the living in-
terred for the nexr life after death. A rich
burial probably raised the prestige of the
heirs as well as that of the dead person. Along
the coast and infand waterways, boats are
often part of the burial. This may reflecr a
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belief that the land of the dead lay across
water. Another theory is that che boats indi-
care that the dead person was active in the
cule of the fertility god Frey, who was associ-
ated with transportation themes. Other
scholars argue that the presence of a boar,
which was a necessary tool for living life in
the other world, suggests that ancient people
expected life in the other world to resemble
that of the living. The custom of burying a
boat in a grave mound precedes the Viking
Age by many centuries, bue the usc of really
large ships is extremely rare before around
800. We know of rwo instances, onc at
Sutton Hoo in Fast Anglia, England, which
is based on the Germanic Saxon model, and
one at Karmey in western Norway. The use
of boat graves continued in northern Russian
and Baltic countrics into the nincteenth cen-
tury and is still practiced by some Siberian
peoples today,

In most cases only lines of tron rivets
indicate that a ship or boat was part of the
funerary equipment. Some burials are crema-
tions, in others all wood has reted. In che
outer Oslo Fjord arca, where the subsoil is
blue clay, the clay formed a hermetic seal on
a few grave mounds (fig. 5.8a), including
those at Gokstad, Oseberg, and Tune and
preserved wood, textiles, and leacher remark-
ably well (fig. 5.9). The ships found at
Oseberg and Gokstad are nearly complere,
that from Tunec is less well preserved (Bonde
and Christensen 1993; Brisgger and Sherelig
19513 Nicolaysen 1882; Shetelig 1917 ab).
lnn all ¢hree graves, rich equipment was
loaded on board the ship for the funcral, but
the graves were later robbed. The wood,
leather, and textiles did not ineerest the rob-
bers, but fine arms and jewelry that were
probably part of the grave goods are gone
(fig. 5.10). Very hrtle was left in the Tune
ship {fig. 5.7), whose condition was origl-
nally as good as the twe other ships. The
ships were dated to the ninth century by
comparing the wood carvings of Oscherg
and Gokstad with other Viking art. Recently,
the year-rings of the wood have been studied
and more precise dendrochronological dates
have been established. The Oscberg ship (fig.
s.11) was built around 815-820 and those
tound at Gokstad (fig. 5.12) and Tune
shortly before 9oo. In the case of Oseberg,
timbers from the burial chamber had the
OULCTMOSt year-ring intacy, giving a remark-

ably precise dare for the burial (fig. 5.8b).

5.5 VikinG

WanrsHies UNDERWAY

They woense rom the Bayeux
Tapoeiny w00ws Viking ships and
armed swarrors under full sail

st ed salls are fikely an
wic convention: Viking sails
o and were rade of
a cioth The steering
a5 mounted on the
d fstyrbord) side of the
d 1his rerm has persisied
crn nautical language,

The logs were cut in the summer of 834, and
as timber was certainly used straight from the
forest, this dates the burial to that year,

The three ships are housed in the Viking
Ship Museum in Oslo, together with che rich
cquipment found in the graves. The oak of
the ships was so well preserved that slow dry-
ing and several coats of linsced oil was the
only conservation necessary. After 1,100 years
buried in clay, the oak is britde but has seill
retained enough strength for the ships to
carry their own weight with suthicient sup-
port. Other finds from Oscberg, made of
less-durable wood than oak, had to undergo
lengthy conservation after the excavation in
1904. The Goksrad ship was less damaged
than that found at Oseberg and could be
taken out of the mound in two large frag-
ments when excavated in 188c. It was exhib-
ited for nearly fifey years with no restoration.
After being moved to its present locarion in
1929, the ship was dismantled and rebuilt,
using the technique developed for Oseberg.
Not enough was left of the Tune ship tor a
complete and certain reconstrucrion, and
stands as it came from the burial mound
in 1367,

All three ships are of the same general
type, and it is believed that they are the
personal traveling ships of royal owners.
Men were buried in the graves at Gokstad
and Tune, bur the fragmentary skeletons of
two women were found ar Oseberg, the rich-
est Viking grave ever recovered. The amount
and quantity of equipment included in the
grave is a strong indicator of the high status
of women in Viking Age society.

The OQseberg ship is the earliese sailing
vessel found in Scandinavia (figs. 5.11, 5.13).
Many improvements to the rowing vessels of
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carlier centuries have been introduced: the
bottom plank has developed into a true keel;
the seats of the carsmen have changed func-
tion and become crossbeams, firmly fixed to
an extra strong strake at the waterline. The
beams form transverse braces that can with-
stand the stresses set up by wind presstire in
the rigging. The ship’s sides are higher, sup-
ported by knees on the crossbeams. In order
to set the oars at the optimal distance above
the water, oar holes have been curt in the rop
strake instead of using varlocks. The mast is
stepped in a keelson, a longitudinal oak
structure resting on the keel, and additional
support is given by a “mast partner,” a sturdy
block of oak resting on the crossbeams. The
mast partner has a long opening facing aft,
so rhe mast could be lowered and raised at
sca by the crew. In contemporary pictures
the mast is shown supported by ropes.
Farlicr ships had rounded bottoms
while ¢he bottom of the Qscberg ship has
a pronounced V-shape. Together with the
deeper keel, chis gives the hull berter sailing
qualities, especially when beating against
the wind, The planking is about one inch
(2.5 centimeters) thick, not much for a ship
cighty-five feet (twenty-two meters) in
length. The light planking and the lashing
holding them to the ribs make a light, flex-
ible hull. The woodworkers of the Viking
Age did not use saws {fig. 5.1). Huge oak logs
were converted to planking by splitting the
log in first two, then four, then eight, and
finally sixicen wedge-shaped planks, which
were axed to shape and finished with scrap-
ing vools. Before the planks were siveted
together, a tarred string of wool was placed
in the overlap o ensure that the huill did not
leak. 1t is difficult ro split long trees, so cach
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5.6 Swie Rivers

Lapstrake or shell-type huil consiruc-
tion did not require heavy framing; the
strakes were both skeleton and shell,
making for lighitwe:ght bhoars. Planks
were riveted guthoard of the plank
below, producing a vessel that “rode
up” in the water, reduced spray, and
could be assembled rapidy. This torm
exposed iron faslenings (o salhwater,
s0 they rusled gquickly and needed to
be replaced frequently.

5.7 Tue Tune Bumiar

Unkke the Oseberg and Gakstad ves-
sels, the vessel recovered from Tune in
1867 was paorly preserved and has ol
een completely restorod. This was the
fiist Wiking stup to be excavated from a
bunat mound i Gslo Flord, and it
presented i the \Viking Ship Museum
ExaCtly a3t came out of 1he ground

H.Ha

plank was scarfed (joined) from several pieces
to make up the length of the hull. The rwo
fitting pieces had their ends worked to a
feacher edge and were then riveted rogether.
To avoid leaks and damage 10 the thin edge,
all scarfs open aft: this rule is so universal
that it can be used to decide whether a frag-
ment of planking belongs to the starboard or
port side of a ship.

Axes seem to have been the primary twol
for working wood, but the shipwrights necded
large and small augers for boring holes, scrapers
for finishing and making decorative moldings
along the planks, and a hammer for riveting,
The repetition of certain measurements in pre-
served vessels indicates that an “cll.” a measur-
ing tool of about 18 to 21 inches (47 or 55
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centimeters), may have been used in Norway.
The ells are known from medieval sources, and
the s5-centimeter ell is still used for building
small boats in western Norway.

VIKING SANING SHIPS

The Oscberg ship was probably a royal yacht
for inshore use because it is less scaworthy
than the more urilitarian ships found ar
Gokstad and "Tune. The year-ring dares
suggest another reason for the differences
in design, which had become more sophisti-
cated as the result of three generations of
intense shipbuilding activity on the Norch
Sea. Oscberg is the oldest true Viking ship
found to date and is probably typical of the
vessels used for the early Viking raids around
800. Certain design elements of a sailing ship
are still rather undeveloped: the Oscberg
ship could have been sailed successfully from
Norway to Britain or Ireland in summer, but
she is 2 much less seaworthy ship than the
younger vessels (fig. 5.15). Many vessels were
lost during the carly period of sailing ships,
and some crews must have barely reached
home after narrow escapes. The Gokstad ves-
sel has a hull shape that is much more sea-
worthy than Oscberg, wirh a higher
freeboard and seurdier support for the mast.
At that fime, the art of sailing was not
old in Scandinavia, bur the sailing ship, even
i its early form, must have been a rool that
gave the Norsernen a tacical advanrage over
Anglo-Saxon, Frankish, and Irish opponents,
who did not use sailing ships. One reason for
their success is thar the crew of a sailing ship

5.8 a, b Oscacre Buriar Mounn
Tre ramous Oseberg ship burial was
exc riAted fram this mound in the

.- Fiord. The blue dlay of the

ute, Impermeable to arr, pre-
sevveq the vessel and ifs contents for
1lan one thousand years {fig.
5 &5 The local place-name of the

5

Oseberg (" Aasa’s mounds”),
sts hnguishe conbinuity from
7 times, for 1this 15 thought to
bee [inal resting place of Viking
e A543,

5.9 Tur Oseeers Excavanon
Tt whotograph, takenin 1904
i 0 the Oseberg excavation
rderviay, speaks cloquenily
01 the sodiai context of
acrangiogy In Norwdy at the
ne of the centiry the ail-male
e s atored infine dress and
g at the bottom of a clay
e Denagrochronology has re-
«d that the ship was built in
220 and was last repared
224 probably for the burnal.

510 Qurnern Surns

v buinai ntuak at Oseberg

s ofudked elaborate preparations for
Carsport to the afterie. in addivon
g rnate cart (hy. 4 161, several
i decorated steds were found.

1 cannng weild not have heen

caarrs The Oseberg art probabity
“aviec g role 10 protecting the de-
casedd from harm in the unpreaict-
ourney abead

s mply for prestge or aesthetic

would have arrived in much better fighting
shape than a crew tired from rowing; another
is thar because the Viking ships had shallow
drafts they could land on any suitable beach,
well away from defended harbors. The ships’
ability to rack against the wind gave the
Vikings a third tactical advantage: it was
possible to make a quick raid and ger away
before a defense could be organized, even if
the wind was not blowing away from the land.
The developiment of sailing ships did
not do away with rowing all together: the
Goksrad ship has oar holes for chirty-two
crew-members and the Oscberg ship for
thirty. Qar-ports seem to have been standard
equipment for as long as Viking-type vessels
were used for warfare. All Viking ships have a
side rudder or steering var mounted on the
right side aft. The Old Norse name for a rud-
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der is styri, and that side of the ship where the
rudder was fastened hundreds of years ago is
still syfrabord in the Scandinavian languages
and starboard in English.

Experiments with replicas of Viking
ships in recent years show that chey are re-
marlkably fast and tack well against the wind
(fig. 5.2). We know little of the ships of the
Irish, Franks, or Anglo-Saxons. Irish seafaring
seems to have heen hased on skin-covered
curraghs, which must have heen easy prey for
the larger wooden ships of the Norsemen.
When Alfred of Wessex established a navy ro
counter the Viking attacks around 890, the
chronicle states that he did not build ships on
cither the Norsc or the Frisian model, but as
the king himself thought they would be most
efficient. This report suggests thar there was
10 obvious Anglo-Saxon model for building
warships. The Carolingian empire had a navy,
but it seems to have played & minor role in the
defense against the Vikings. The Viking ships
were troop transports rather than warships.
The ram, a favorite naval weapon in classical
Mediterrancan ships, was not used in the
north, and sea batrles were fought with infan-
try tacrics, generally by lashing several ships
together to make stable fighting platforms.
The maritime supremacy of the Vikings is
probably best demonstrated by the fact that,
as far as we know, no actempt was ever made
by Franks or Anglo-Saxons at striking back
across the sea. There are no sources indicating
that Frankish or Anglo-Saxon troops ever
satled north across the sea to plunder the
coasts of the Viking homelands in revenge.
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5.11, 5.12

Vaane See Desian

The Oseberg vessed, with its low sweep-
1ng hufl ara soanng prow scroll, has
tewy vals for simphicity and elegance of
Nautcal dosign (g, 5.11) Those in-
chned toward open ocean saling find
move nauteal secunty in the Gokstad
ships bnes (fay 5.12), wath :ts groater
besm and deeper huf. The beauty of
bath ships 1s matched by therr display in
the veking Shp Musesim

5.13 Ostpras Paow

Faris of the Oseberg provy did not sur-
vive ane thousand years of bunal,
Howsever, fragmenis of the terninal
scol hearing the inage of a serpontine
Drast were drawn for the sceentihic
ECOIS, GG iater TNE drawings were
LSO oS the vessal for
Cubhs exl dnnon
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DIvERSITY FOR WaRr AND TRADE

During the tenth century, society in the
Viking homelands changed. Central king-
doms became more powerful, and rrading
centers developed into towns. About this
time the old all-purpose vessels like that
tound at Gokstad were developed along two
lines (fig. 5.14). Long, slender warships, pro.-
pelled by sail and oars and intended only to
carry men and arms, were built for the king
and chieftains, People who traded to the towns
or went abroad 1o find new land used the
broader-beamed sailing ships, which were sea-
worthy and capable of carrying more cargo.

lwice in the cleventh cenrury the chan-
nel leading to the town of Roskilde in Den-
mark was blocked to prevent encmy ships
trom entering. Old ships, stripped of all
equipment, were filled with stones and sunk.
A large-scale excavation in 1962 rescued che
ships, which have been restored and are ex-
hibited in the Viking Ship Museum, Roskilde
{Olsen and Crumlin-Pedersen 1968). While
the muscum was being enlarged in 1997,
more ships came to fight in the old harbor
of Roskilde.

The preserved material of recovered
ships is so small that they do not document for
certain when more specialized ships for war
and trade were developed, bur the tenth cen-
tury is the most likely period. The eleventh-
century find from Skuldelev in Roskilde
Fjord shows that the two subtypes had be-
come firmly established. Warships are long
and slender, extremely so, judging from the
cases of the fragmenrary ships found in the
harbors of Hedeby and Roskilde. They retain
the oar-ports all along the side, in part he-
cause warships were sraffed with a large crew
to row the ship in a calm or contrary wind,
and the narrow ships had high potential for
speed. The Skuldeley wreck 5 (fig. 5.14b) is a
small warship. much repaired and built with
some planks recycled from an older ship. The
excavator Ole Crumlin-Pedersen has sug-
gested that this was one of the ships that
farmers along the coast were obliged to build
for defense purposes and which the king
could commandeer for military purposes.
The other warship (fig. 5.1 4a)—originally
believed to be two ships because of its
length—has been shown o have been buile
tromn Irish aalk, bur in all probability it is the
work of a Notse shipwright working in
Dublin. To take a ship as slender and low on
the water as this one across the Irish and Nerth
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seas, oven in summer, is a feat for daring and
clever sailors.
‘T'he merchant ships—Skuldeley wrecks
t and 3 and the small freighter wreck 6-—
show another picture. Wreck 3 is built of oak
and shows many similarities to the small
warship (fig. 5.14d). They may both have
been built near Roskilde, Wreck 3 is a small
coaster, less slender than the warships, bus
with elegant lines and good workmanship. It
has an open hold amidships for cargo and
small decks fore and aft for working the
ship. It can carry about 4.5 tons of cargo ]
and can be sailed by five men. In and out of
the harbor, or in a calm, a few oars can be
used fore and aft. The large merchantman,
wreck 1, and the small freighter or fishing
vessel 6 are both built of pine from western
Norway. There was no lumber trade ar that
time, as far as we know, so these ships must
have been buile in western Norway. Wreck 1
is a sturdy, broad vessel, well suited to the
rough scas of the North Arlantic {fig. 5.14c).
It has the samc open hold amidships and
small decks fore and aft as number 3, but
the cargo capacity is much larger, abour
rwenty-four tons. Tive to six men can sail
the ship, but in the Viking Age, no sensible
merchant would risk his cargo with so smali
a crew, because pirares might wait behind
the next island. A few rich men of the upper
class might have goods ro fill stich 2 ship,
bur the gcncml trading pattern was probably
the one described in the Norwegian medi-
eval laws, where it is stated that when a ship-
owner wanis to travel to a markert, he should
make his intention known, People with
goods 1o scll would then hire space i-(_)r cheir
wares by working as crew members, The
possibility of overloading is I'Cglllﬂt?d, 31-11{
“a ship which requires bailing three times in
tweny-four hours will be declared seawor-
thy for all kinds of vravel; but if they so
wi'sh, the crew can entrust themselves o a
ship which requires more frequent bailing.”
The Grdgds. or leelandic Iawbuok,)cvcn
stipulates a plimsoll mark, a technical mea-
surement of ship drafr, which requires thar
two-fifths of the ship's height amidships be
above water.

Jn comparing the Oseberg, Gokstad,
and Tune ships on one hand with the
Skuldelev ships on the other, we see chat
hull shape and technicai solutions havc'
changed somewhat. The Norwegian ships
still have the mraditional solusions of ribs
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5.14 Vikme Stups Dineeasey

Lunng the past twenty yoars several
well-preserved late Vikang boats recov-
ered fram the mud of Roskidde Fard in
Denrmark have given Viking ship ex-
perts new Infermation, Reconstruc-
wons reveated largo (a) and smal! (b)
warships (Skuldetev 4 and 5), an
oceangaing vessel (€) (Skuldeley 1))
and a coaslal merchant vessel (d)
(Skuldelev 3) One had the construc-
tion of the oceangoing vessels that
saifed the North Atlantic. its higher
sides, second deck, and extra trusses
could withstand heavy seas and pro-
wided minimal shelter for carga, ani-
mals, and crew,
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temporary record of rigging and sails, al-
though it is often a complicated source to
interpret. More informative are the square-
sailed fishing boats used in western and
northern Norway until the beginning of thig
century whaose hulls have changed little from
Viking times. The sails are rectangular or
trapeze-shaped and controlled by fairly
simple rigging. A vard stretches the sail
along the upper edge, and a halyard
to hoist the sail runs from che
middle of the yard, through a hole
near the top of the mast and down,

ropes (known as sheets) run aft to con-

trof the sail when the ship is sailing wich

the wind from behind. When racking
against the wind, the sail is strerched diago-
nally across the vessel.

Replicas of the nincteenth-cencury
tishing boat rig have sailed well,
using the porential of the hull for
speed and tacking abiliry. Written

~7 sources and fragmentary finds show

that wool was used for sailcloth,
which people accustomed to the thin,

lashed ro cleats on the planking, while the
ribs of the Skuldelev ships are fastened by
wooden dowels called treenails. 'F'he mast
support of the merchant ships is simplified:
instcad of the mast partner resting on the
crossheams, additional crossbeams steady the
mast. The Skuldelev warships are long and
slender, with scats for many oarsmen. The
merchanemen are broader for taking more
cargo, and they rely mainly on sail. These
changes most likely took place during the
tenth century.

SAIING AND NAVIGATION

On the island of Gotland in the Baltic, richly
carved picture stones (figs. 3.1, 3.2) were
raised in memory of the dead. On many
other stones from the Viking Age a ship is
depicted, providing the most derailed con-
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light sailcloth of today find surpris-
ing. The breed of sheep rassed by the
Scandinavians produced wool differ-
ent from thar of modern sheep thar
was more suitable of wool for sail-
- cloth. The outer hairs of this
‘ sheep are long and
straight, well suited ro
—=—- Spinning strong yarn,
and if the wool was not
washed, as the custom is to-
day, it contains sufficient lanolin to be water
repellent. In the Viking Age, spinning was
done with a spindle, a much slower process
than using a spinning wheel. Weaving was
done on an upright loom where the warp was
stretched by clay or stone loomweights. The
weavers worked standing, beating the weft
up. The effort used to collect and sort wool
and spinning and weaving sailcloth must
have been equal to that of building the ship.
More than 930 square feet (one hundred
square meters) of cloth was necded to make
a sail for the Gokstad ship, enough to make
a set of clothes for a crew of about forty. Tex-
tile work was clearly a female responsibiliy,
so a Viking shipmaster must have had the
support of women to sail.
Much Viking seafaring took place
within sight of land, and the pilots” knowl-

edge of good landmarks was important. The
rocky coasts of Norway and parts of the
Bairic have an abundance of natural land-
marks that were often enhanced by stonc
cairns (piles). The low coasts of Denmark
may have given navigators problems, and this
is where some of the oldest man-made land-
marks were buile in the Middle Ages. In
Norway the landmarks, mainly characreriscic
mountains, are featured in fairy tales thar
explain them as petrified erolls and giants,
who in the old days had their quarrels and
friendships. The stories told on board nor
only passed the time but instructed young
crewmen in the art of pavigation: such tales
helped the sailors remember the landmarks.
On the high scas ships sailed day and
night. The Old Norse nane of Polaris, the
north star, Leidarstjarna, clearly indicates rhat
its position was known and probably used. In
summer the northern skies of the North Atan-
tic are too light for stars o be seen, but carly
and late in the sailing scason stars may have
been used for navigating. Few people sailed in
open water during winter when the best fishing
often occurs, bur inshore fishery probably took
place also in winter. Around 1230 a father in
Norway wrote a book of instructions for his
son, including this advice about the life of a
merchant:
If vou prepare for trade across the sea and own
your ship, wr it well in the auzumn and ler if
stay tarred over the winter, if passible. But 1t
your ship is beached so late in autunmn that ir
cannot be rarred. 1ar it early in spring and Tt
it dry well, Own shares in good ships, or
none. Muke your ship pleasant, you will then
et good men as crew members. Get rc;lfi}' £
early summer and tavel at the heighe of
summertime. Have sturdy gear, and do not

stay at sea late in antumn, if possible. When
setting out, take with you two to three hundred
ells of wadmal suitable for mending sails. plenty
of needles. twine, and rope for reefpoiars. You
need nails, axe, gouge, auger and all other tools
tor shipbuilding.

There is litele reason 1o doubt thae the Vikings

followed similar rules.

INAVIGATING THE OPEN SEA
The technigues of coastal sailing are fairly welt
understood, but there has been much debare
about how people navigated in the Viking Age
when they were our of sight of land. The
Hanksbok (an lcelandic manuscript) gives direc-
tions for sailing from Norway 1o Greenland.
The starting point is Hernar, on the coast
north of Bergen, with a course set to the west,
On a clear day the Shetland Islands would be
visible; the next landmark is the Facroe 1s-
lands. The sailor would meet whales and sce
seabirds south of Iceland, but never sight the
land before arriving at the southern tip of
Greenband. This description is highly instruc-
tive because it adapts coastal sailing tech-
niques—moving from landmark to
landmark-—to the high seas. Including srarc
and landfall, it identifies five landmarks to
navigate across the North Adantic Ocean. No
landmark on Greenland is mentioned, but
later medicval sources tell of a characteristic
snow-clad mountain that could be seen from
far our at sea. The same source gives sailing
sime between important places in Norway,
lecdand, and lreland: four to five

days from Norway to leeland was ( @
normal. When 1.cif Eriksson sct &

out from Greenland o find the '
land Bjarni Herjolfsson had scen
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when he was blown off course while voyag-
ing from Iceland to Greenland, a set of land-
marks were described for him to find his way.
The question is, was there really nothing else
to help sailors cross the occan?

Traveling from Denmark, ships could
have contact with the coast all the way to
Gibralear and into the Mediterranean. When
going to England from northern Denmark
or castern Norway, a course set #tsed would
cross the North Sea in two to three days. The
traffic from western Norway to Scotland or
the Trish Sea probably went by the Shetland
and Orkney islands. so the stretches of open
sea would be fairly short. The Baltic and the
Russian rivers could be sailed by landmarks.
Only the voyages from Norway or Ireland to
leeland and Greenland called for sailing our
of sight of land for many days. In the descrip-
tion of the voyage from Norway to Greenland
no mention of tools used for navigarion can
be found in the text; apparently the sailor
had to learn how to use nature as a guide.

Some researchers, many of them naviga-
tors and sailors, have maintained that Viking
Age navigation was very advanced and based
on a sophisticared knowledge of astronomy.
Most of the written sources are Icelandic and
date well atter the Viking Age. Some of the
leelandic sagas el of men who were knowl-
edgeable about stars. Abour a century after
the Viking Age, a gifted astronomer known
as Star-Oddi lived in northern Iecland. fris
nat known if he was literate himself, bur
some of his astronomic observations have
been written down and preserved. He scems
0 have had no connection with the as-
tronomy practiced by the church, which was
mainly aimed at establishing the right dages
for moveable feasts. Oddi used che diameter
of the sun ay his measuring unir and seems to
have been ignorant of degrees. We do not
know if he used instrumencs. Although his
work has been cited as evidence for ascro-
nomic navigation in cthe Viking Age, in the
opinion of this writer, he was an astronomer
on land. not a navigator at sea, and when he
lived, the Viking Age was atready history.

Some men of the church ook the inter-
est in aseronomy further rthan what was nec-
essary for establishing feast days. Another
lcelander, bishop Nicolas of Tverd, went on a
pilgrimage to Jerusalem around 1150, He re-
ports that when he lay on his back near the
river Jordan, bent his knee, and placed his
fist on the knee with ourstretched thumb,
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the polestar “rested” on the thumb. This
clearly proves that the bishop knew thart dif-
ferent latitudes could be deduced by the
height of stars above the horizon, knowledge
that was necessary for “laticude” sailing.

One possible latitude observation is de-
scribed in the Greenlander’s Saga. 1t notes
thar on a cerrain day, the sun ser at a named
point on the horizon, which showed that
Vinland was far south of Greenland. Neither
the day nor the poinr on the horizon can be
identified with full certainty, however, and
the observation has been used to place
Vinland in widely different places on the east
coast of North America. The observation was
made on land and offers no proof that similar
observations were used for navigation ar sea.

In the light northern summer nights,
stars are not visible for use as navigational
aids. Polaris was known and could be used to
find north when it could be seen. On clear
days, the sun would help in establishing
directions, but the combinarion of fog and
calm caused problems. The condition was
known as Aafvilla in Old Norse, meaning to
lose your way at sca. One saga tells of a long
debate in the ship’s council on where 1o ser a
course when the sun was again visible after
some foggy days.

There is general agreement thae the
magnertic compass was not known in north-
ern Europe in the Viking Age. The sea chart
and the log are also fater inventions. The St
Olaf's Saga includes a story of 2 man who
claims to know the cardinal points even
when the sun is not visible. The king checks
this out on a snowy winter day with the help
of his “sunstone,” Some readers assert thar
the saga passage is a reference o a feldspar, a
crystalline mineral that polarizes light and
shows where the sun is, even when it is below
the horizon. Although the double-refractive
feldspar found in Iceland has this property, no
such stone has been found in a Viking Age
context. Such crystals may have been the prized
secrer of a few people, bur ic is highly doube-
ful that ir was a common navigation rool.

One much-discussed artiface is a frag-
mentary disc of wood found in the ruins of a
Norse farm in Greenland. This has been in-
rerpreted as a bearing dial, or a kind of
shadow compass, which uses the sun for ori-
entation(fig. 20.5). It is a fragment, a litde
more than halt a circular disc of pine wich a
diameter of two and one-half inches {seventy
to seventy-rwo millimeters). Triangular

[

5.16 Virtanat Boar

vikima ship construction continues
today - Scandinavia, Including pro-
duction o Viking replicas, small
homemade unlity vessels, and vessels
used oy rative Saami such as the
one »Fown here from Vittangt in

" noritersmost Sweden Perhaps

sommeay 1L will be shown that the
desur of Viking ships did not ongi-
nate i the southern Baltic and
Europe, but from boatbuilding tradi-
tiors oF e northern boreal forests,
which slso survive today.

notches are cur around the edge, and several
straight and curved lines mark the surface; in
the middle is a hole. The first to identify it as
a navigation inscrument was the maritime
historian and navigator Carl V. Selver
(1954), who built a reconstruction as a bear-
ing dial with a central sighting pin, a pointer,
and thirty-two points, like an old-fashioned
marine compass. The reconstruction came
under heavy criticism as idealized mainly be-
cause triangles on the points of the original
are far less evenly spaced than the reconserue-
tion. The object has later been reinterpreted
not as a bearing dial, but as a sun compass
(Vebzk and Thirslund 1992). The shadow
from a central pin would be measured againse
the lines scratched on the surface: on a west-
erly course, a shadow that was too long
would indicate that the ship was oo far
north; too short a shadow meant the ship was
too far south. Alchough modern compurer-
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calculated shadow compuasses do work, the
lack of precision in the points around the
edge makes this interpretation just as doubt-
ful as the bearing dial theory. Again, there is
no proof that either instrument was known
or used by the Vikings.

Understanding the prevailing wind and
wave systems of the North Adantic may have
been important to navigation; recognizing
flight patterns of birds, the migration of
whales in coastal waters, and the tendency of
clouds to form over land could also have as-
sisted sailors in establishing bearings. The
first man who setted in Iceland is said to
have brought ravens with him on board the
ship. When they were let loose, one of them
rose to a great height before flying straight
ahead; rthe ship followed and found land.
This method of finding land is possible, but
the legend is probably a literary loan from
the Old Testament and the story of Noah's
dove. Shipwreck was far more common than
it is today. When Erik the Red set out to
colonize Greenland, less than half of the
ships reached their destination, and the rest
were driven back to lceland or wrecked.

From the early-ninth-century Oseberg
ship to the mid-eleventh-century Skuldelev
wreck 1, we see grear changes in the hull
shape of the Viking ships. The basic concept
of a fairly light and flexible clinker-built shell
with no permanent deck is unchanged, but
there is more weight on seaworthiness and
sailing ability. Generations of experience in
sailing the North Atlantic ocean produced

ships capable of reaching Iceland, Greenland,
and North America. The Viking expansion,
in Europe as well as across the North Adantic,
was possible first and foremost because of
superb shipbuilding.
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