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Therefore Polynesia could not have been settled from the
western, Asian side of the Pacific because the early voyagers
could never have forced their craft against the prevailing
easterly trade winds and accompanying currents. Thus, the
Polynesians must have come from the eastern side of the
Pacific, from the coast of North and South America, sailing
before the trade winds and drifting with the accompanying
equatorial currents.

Soon thereafter the New Zealand historian Andrew
Sharp (1956, 1957) mounted another attack on Polynesian
orthodoxy. Unlike Heyerdahl, Sharp accepted that Polynesia
must have been settled from the west, but claimed that the
Polynesians’ canoes were too unseaworthy and their
navigational methods too inaccurate to have enabled them
to mount intentional voyages of exploration and colonisation
such as those featured in oral traditions. He concluded that
therefore Polynesia must have been settled ‘accidentally.’
By that, he meant that the islands had slowly been colonised
by a long series of nautical mishaps, occasioned when
canoes sailing on short trips were blown off course or
became lost because of the inherent inaccuracy of non-
instrument navigational methods, or when people were
driven from their islands by war or famine to randomly
wander the seas until they died or chanced upon land.

Although few scholars took seriously Heyerdahl’s
thesis that Polynesia must have been settled from the
Americas, Sharp’s hypothesis appealed to many who
thought that the nautical prowess of Polynesians had been
grossly exaggerated, as well as to those prehistorians who
were delighted to have a rationale for assuming that once
an island had been settled by one or two canoes it remained
largely if not totally isolated from all but nearby islands, so
that they could study the development of an island culture
as an internally generated process, not a function of outside
influences.

But in the controversy that followed it became apparent
that the available data on Polynesian nautical capabilities
were inadequate either to confirm or to deny Sharp’s
hypothesis, or, for that matter, Heyerdahl’s contention that
canoes could never have been sailed eastward to Polynesia
The voyaging canoes and their navigators were no more,
and the written accounts about them were too sketchy to
make firm conclusions. To make up for this lack of exact
information on sailing performance, navigational accuracy
and seamanship, starting in the mid-1960s my colleagues
and I embarked on an experimental programme to
reconstruct voyaging canoes and test how well they sailed,
and how well non-instrument navigation methods worked,
on long voyages throughout Polynesia in order to develop
data and insights that could be employed to analyse
Polynesian voyaging.

EXPERIMENTAL FINDINGS

The bulk of the documented experimental voyaging
research has been undertaken aboard the Hokile ‘a, a double-
hulled vessel which was launched in 1975. We chose to
replicate a double canoe, a vessel made by joining two hulls
with lashed crossbeams, rather than an outrigger canoe, a
vessel made from a single hull steadied by the addition of
an outrigger float, because both ethnohistorical evidence
and the greater stability and carrying capacity of the double
canoe suggest that the latter was the primary type of vessel
employed for long voyages. Hokile‘a was designed to
represent a double canoe that might have been sailed
between Hawaii and Tahiti some 800 years ago, an era when,
according to Hawaiian legends, the two regions were linked
by two-way voyaging.

Although Hokile‘a was built largely of modern
materials, we attempted to replicate the shape and weight
of a traditional voyaging canoe so that the results of our
sailing trials could be related directly to prehistoric voyaging
issues. (Recent joint trials with Hokiile‘a and Hawai‘iloa, a
new canoe constructed of traditional materials, indicates
that the performance characteristics of the two are
comparable.) Hokile‘a’s hulls, each of which is 62 feet
(18.9m) long overall, are joined by ten major crossbeams.
Two masts are mounted on the central platform placed
between the hulls and atop the crossbeams. Each mast carries
a single sail of the inverted triangular shape characteristic
of East Polynesian sails. Although the canoe can easily carry
some three dozen people, on long voyages we usually sail
with a crew of 12 to 14, plus food and water for a month or
more at sea. So loaded, the canoe displaces some 12 tonnes.
Although modern materials were employed in the
construction of major components of the canoe (cold
moulded plywood for the hulls, cotton sails and synthetic
lashings), we believe that the traditional shape of the hulls
and the sails, and the considerable weight of the craft, means
that Hokile‘a sails more or less like an archaic craft of the
same overall dimensions. The use of these materials meant,
of course, that our canoe is considerably more maintenance
free and durable than one made with hulls in which planks
are joined edge to edge and sewn together, sails made from
woven pandanus leaf, and with lashings made from coconut
fibre line.

All in all, Hokille‘a has sailed over 75,000 nautical
miles of open ocean, more then three times our planet’s
circumference at the equator. (In conformance with nautical
usage, nautical miles and knots are employed throughout.
One nautical mile equals 1.15 statute miles and 1.85
kilometres. One knot is one nautical mile per hour.) This
distance has been covered in the course of undertaking five
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major voyages from Hawaii to the South Pacific and return,
visiting the Tuamotus, Tahiti, the Leeward Society Islands,
the Cook Islands, Aotearoa (New Zealand), Tonga, Samoa
and the Marquesas Islands, as well as numerous voyages
up and down the Hawaiian chain. During most of these
crossings, Hokile‘a has been navigated without a magnetic
compass, charts or other navigational aids. On her first
voyage from Hawaii to Tahiti in 1976, the canoe was
navigated by a traditional navigator from Satawal, a
Micronesian atoll where they still practice methods closely
related to Polynesian ones. Since then, she has been
navigated by a Hawaiian, Nainoa Thompson, who learned
to navigate without instruments in a quasi-traditional style,
or has been guided by his students.

All but the most recent voyages of Hokiile ‘ahave been
analysed in a series of papers (Baybayan et al. 1987; Finney
1977, 1979, 1993a; Finney et al. 1986, 1989) and a recent
monograph (Finney 1994). This section abstracts from these
publications those findings which are most relevant to the
issue of post-settlement, inter-island voyaging. These can
be conveniently grouped under three headings: canoe
performance, seamanship and navigation.

Canoe performance

Hokale‘a sails most swiftly on a broad reach, that is
when the wind is coming from slightly abaft the beam (i.e.,
blowing at an angle of more than 90° to the longitudinal
axis of the vessel). In moderate trade winds and seas she
can sail steadily at 7 to 8 knots on a broad reach, and can
accelerate up to 10 or 12 knots when reaching before strong
winds and surfing down the accompanying seas. The two
long hulls of Hokille‘a are semi-V shaped, a compromise
typical of voyaging canoes between a narrow-V shape which
would provide maximum resistance to making leeway, and
a fully rounded shape which would give maximum carrying
capacity. These hulls provide enough resistance to leeway,
and her sails are aerodynamically efficient enough, to enable
Hokialea to sail to windward, although not as well as a
monohull racing yacht equipped with a deep keel. Sailing
full and by to windward, that is as close to the wind as
possible without greatly losing speed, she can sail, after
accounting for leeway, at least around 75° off the true wind.
Of course, the canoe moves more slowly when sailing into
the wind than in reaching across the wind, its speed dropping
to around the 4.5 to 5.5 knot range in moderate winds and
seas.

Spells of head winds, calms and gales (when sails have
to be lowered) reduce the average sailing speed on long
voyages. For example, on the 12,000 nautical mile voyage
from Hawaii to Aotearoa undertaken in 1985-1987 Hokile‘a

42 Finney

averaged a little over four knots, which translates to about
100 miles (185 km) a day, an average daily run that most
cruising yachtsmen would be happy to maintain. The longest
voyages undertaken so far by Hokile‘a are between Hawaii
and Tahiti. Whereas the rhumb line course between the two
covers about 2250 nautical miles (4164 km), because Hawaii
lies to leeward (with respect to the easterly trade winds) of
Tahiti, to gain enough easting Hokiile ‘a has to sail a curving
course that can take her over almost 3000 miles (4828 km)
of ocean, and require upwards of a month at sea to
accomplish.

Double canoes, the ancestors of the modern catamaran,
are generally seaworthy vessels that move easily through
the seas. Yet, they are vulnerable to swamping, capsize and
breaking apart in heavy seas and high winds. Even modern
reconstructions have suffered such disasters. In 1975 a
reconstructed double canoe sailing from the Marquesas to
Hawaii foundered in gale force winds and high seas just
north of the equator. When the crossbeams linking the two
hulls gave way, the hulls had turned inward and filled with
water, leaving the crew to cling to the wreckage until an
accompanying yacht rescued them. Although Hokille‘a’s
massive crossbeams made from oak, and the lashings made
from dacron line connecting the hulls and crossbeams, have
never been in danger of failing, she has twice been swamped.
Furthermore, during one swamping when the leeward hull
filled up while the windward hull retained its buoyancy,
heavy winds blew the listing craft over before the sails could
be lowered. Fortunately, both these accidents took place in
Hawaiian waters close enough to land so that rescue vessels
could tow the disabled canoe to shore. Had they taken place
far from land and any vessels that might effect a rescue it
seems likely that the vessels and all aboard them would
have been lost at sea.

Seamanship

In its widest sense seamanship refers to all the arts
that go into sailing a vessel from one place to another. A
crucial feature of seamanship for Polynesians and other
voyagers in the age of sail was learning the wind patterns
and how to use them to sail where they wanted to go.
Heyerdahl’s assertion that ‘permanent trade winds’ moving
from east to west across the ocean would have prevented
ancestral Polynesians from sailing eastward to Polynesia
ignores the actual wind patterns that prevail across the
tropical Pacific. The trade winds do not always blow.
Particularly during the Austral summer and during periods
when El Nifio disturbances occur, they periodically die down
and are replaced by spells of westerly winds that may last
for days, and sometimes for weeks or even months. As

































