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Iransported Landscapes

Long before Captain Cook discovered Hawail, the islands and their
flora and fauna had been transformed by Polynesian settlers

by Patrick V. Kirch

During the fen million vears or more
that the main Hawatian Islands have cx-
isted a5 an archipelago, they have received
a sircam of colonists, ranging from pas-
sively dispersed seed plants and insects to
migratory of wayward birds. From such
progenitors evolved distinctive flora and
fauna of marveloss and often bizarre
forms, Because they evolved in isolation,
however, these endemic life forms were
extremely vulnerable to outside competi-
tors, Mo more than aboutl 1,600 yvears aga,
some new  colomsts—Polynesians—ar-
rived on the scene, culminating the greal-
est human dispersal of all time, the *con-
quest” of the Pacific by Oceanic peoples.
This congquest went far beyond the discov-
ery of the moest isolated iskands on earth,
The story of Polynesia is one of interaction
between people and island ecosystems
that had for millions of years evalved in
the absence of humans and other karge ter-
restrial animals. While the Polynesians
had to adapd 1o the conditions and chal-
lenges posed by istand life, this was no pas-
sive adapiation. Rather, the Polvoesians
modified and at times drastically altered
their Eland homes.

The impact of the prehistoric Polyne-
sians on Hawaii has not always been ap-
preciated by biologists and anthropolo-
gists, Biologists have often assumed that
the maper decline and extinetion of native
species oecurred only in the past two cen-
turies, following the advent of Buropeans
with their introduced weeds, insects, cat-
the, poats, sheep, and 0 on Similarly,
many anthropologists—intrigued by the
conservation techniques sometimes prac-
ticed by Oceanic peoples, including the
Hawaiizns—assumed that thers was a
sort of harmonious relationship between
the Polynesians and their environment,

Evidence that the early Polynesian set-
thers in Hawaii drastically altered their
environment has slowly been aceumulat-
ing for decades, but it was a serendipitous
discovery in 1976 that startled archeolo-
gists and biologists into realizing that their

data formed a coberent picture of prehis- »

toric human impact, Bishop Museum ar-

cheologist Aldhiko Sinoto found large -

quantities of wellpreserved bird bones in
several limestone sinkholes situated inan
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ancient elevated reef at Barbers Polnt,
Oahu, Sinoto had been testing these sinks
for evidence of humean use, either for habi-
tation or for agricutture. The surprise
came when these samifossil bones were
submitted to paleobiologists Storrs Olson
and Helen James of the Smithsontan Insti-
tution, who determined that several un-
known and bizarre species of birds were
represented by this materdal, including a
large, Aightless poose. The Barbers Point
material was unusnal not only for the ex-
tent and diversity of the extinct species
present but alwo because it showed that
many of these birds had survived well into
the period of human occupation of the is-
lands, Had the Polyoesians been in some
way responsible for the reduction of this
bird fauna?

In an effort to reconstruct the environ-
meenial context of these birds and any role
that humans may have played in alering
this environment, Carl Christensen, a
Bishop Museum malacologist, and I be-
gan a study of the abundant fosail shells of
terrestrial snails that had been observed in
the same limestone sinks that contained
the bird bones. Land snafls are known to
be good indicators of local environmental
conditions, and m a manner analogous to
pollen analysis, the relative frequencies of
species through a zequence of sedimen-
tary deposits may be used as evidence of
environmental changes.

In enalyzing our column samples from
the Barbers Point sinkholes, we made sew-
eral significant findings. First, in the up-
per levels of the sinks, where the extinct
bird bones were concentrated, several en-
demic species of land soails declined
greatly in abundance, while certain ather
species increased. Significantly, the spe-
cies that became more abundant were
those that continue o demonsirate that
they are pood competitors, surviving in the
Hawaiian lowlands even in the face of a
variety of more recently introduced spe-
cies. Far more interesting, however, was
the appearance in these same strati-
graphic levels of Lamellaxis gracilis, a
particular species of land soail known o
have besn transporied by humans with
soil and plants over much of the tropical
world, Shells of Lawellaxis bad been re-
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covered from prehistoric archeological
sites in the South Pecific dating to as early
a5 1200 e.c., and we suspected that the
early Polynesians had also brought this
species (o Havwail a2 a stowaway on plant
stocks. We also found other clues—the
bomes of Ratfes exulans, a small rat asso-
ciated with Polynesian settlemments, and of
a gecko and a skink, two species fre-
quently dispersed by hemins

A consistent picture thos emerged from
the Barbers Point investigation: at the
time that the now-extinct birds were dying
and their bones were being deposited in
large numbers, the local environment was
undergoing a radical change. Not only did
the land snails indicate changing vegeta-
tion conditions, but the Lamellavis, rats,
geckos, and skinks indicated that humans
were present in the area and suggested
that thewr actions were in some way re-
sponsible for these changes. The extinc-
tion of the birds was probably due 1o the
alteration of their habitats rather than to
direct predation by the Polynesians, Be-
cent evidence, however, does suggest that
now-ertingt birds were elso hunted and
eaten by the early Hawaiians, During the
pest fwo 1o three vears, additional major
archeological projects—mostly under the
aegis of the Bishop Museum—have pro-
vided more information concerning the
pust envirooment of various arcas of Ha-
waii and the role of humans in changing
the landscape and its life forms.

The Polynesian alteration of the Hawai-
ian ecosystem began with the initial bu-
man colonization of the archipelago early
in the first millenniom a.b. [0 their org-
nal state, the Oceanic islands—incloding
Hawaii—offered Little in the way of ler-
restrial food resources for human setilers.
Certainly, rich shellfish beds, abundant
fishes and turtles, and large populations of
resting sea woild have provided a
good supply of protein for the first colo-
nists, but edible food plants, particularly
farinaceous staples, were tacking (an ex-
ception was ihe indigenous tree fern,
whose starchy pith was utilized by the
Polynesians in times of famine). To estab-
lish themsebves on the islands, the Polyne-
sians (ransported with them a range of
crop plants, domesticated species primar-



On Captain Coolk's third voyage of
discovery, portraits of native Hawaiians
were drawn by John Webber and

later published as engravings, The man,
below, wears a mask made from a borile
govrd, one of the plants that the
Palymesians browght with them when
Phey seiftled the islands,
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ily of Southeast Asian arigin, such as taro,
varns, bananas, and breadfruit. Breeding
populations of the domestic pig, dog, and
fungle fowl were brought along as well, to
pravide additional food sources in the new
landfall. The introduction of these crop
plants and animals (at least sixteen species
inall), and the clearance of native forest 1o
accommodate pardens and orchards,
merked the beginnings of what, over sev-
eral centuries, became a radical alteration
of the Hawaiian environment.

In their double-hulled voyaging canoes,
the Polynesians carried far more than a set
of crop plants and domestic animals, We
have already seen that land snails {not
only Lamellaxis, but probably also Lamel-
liden oblonga and Gastrocopta pedicu-
fus) and a small rat, peckes, and skinks
were introduced to Hawail, These species
were presumably all inadvertent stow-
aways on the voyaging canoes, and once
released in their new island environment,
they must have undergone rapid popula-
tion expansion—particalarly since the na-
tive fauna were unaccustomed to serious
competition. We know alo, from the
recaords of botanist David Melson, who ac-
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companied Capd. James Cook on his third
voyage af 1778 (the Buropean “discov-
ery” of Hawaii), that well established in
the lowlands were a number of tropical
weeds that also must have been dispersed
by the Pobynesians. These weeds included
water purselane, which frequents wet hob-
itats such as irrigated pond fields of tam,
and crabgrass, which abounds around pig-
pens. Like snails, rats, and lizards, these
weeds are powerful competitors; they
must have immediately begun to replace
endemic lowland plants wherever the
Polynesians sedtled.

Both the purposeful and the inadver-
tent introductions to Hawaii of a range of
competitive species by the Polynesians
provide a classic example of what the bot-
anist Edgar Anderson called “man's trans-
ported landseapes,” Not only did the Poly-
nesians surround themselves with an
imported Aora and fauna; they also under-
took to actively modify and manipulate
their insular environment according to
cultural concepts that they had inherited
from thelr encestors in the South Pacific
and, ultimately, Southeast Asia. Having
arrived in this remoge Pacific archipelago,
the Polynesians did not simply adapt pas-
sively 1o its constraints and limitations, for
Hke all human groups, they had their own
ideas and values concerning how the world
was to be ordered, As anthropologist Mar-
shall Sahlins put it, the “action of nature is
mediated by a conceptual scheme” a
scheme that for the Polynesians included
such concepts as the cfficacy of fire in
clearing forest for garden land, the feasi-
bility of diverting streams to feed irrigated
pond fields, and the suitability of broad
coastal mudflats for the construction of
targe fishponds. In shart, the Polynesians
saw their island world as a plastic land-
scape 1o be molded to sult the needs and
purpeses of a growing human community.

As with other species that had preceded
them to these shores, the Polynesians who
codonized Hawaii underwent 2 rapid
population explosion, growing from prob-
ably fewer than 100 persons at the time of
first settlement to somewhere between
200,000 and 300,000 at the time of Cap-
tain Cook's first contact in 1778, During
the first few centuries after scttlement,
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the population remained small and the im-
pact of human activities on the native
environment was probably slight. But, as
the population increased at a geametric
rate, and the need for new agricultural
land and the exploitation of wild food re-
sources increased, this impact became
correspondingly  greater, By 1200 the
population had multiplied to 2 point where
the more marginal leeward coasts of the
main islands were being permanently set-
tled, and by 1400 large tracts of leeward
parkland and forest were being cleared 1o
make way for extensive field systems of
cultivated sweet potato and taro, At the
same time, valley bottoms were being con-
verted to irrigated complexes, and the
broad reef flats of Kauai, Oahu, and Mo
lokai were madified by the construction of
several hundred stone-walled fishponds
for the husbanding of mullet fish, By
1600, probably 30 percent of all of the
lands in Hawaii below about 1,500 feet in




clevation had been extensively altered by
the human inhabitants, Today, only & few
smill areas of remnant dry or moderately
maist forest hint at the former diversity of
life in the lowland areas. Clearing of these
habitats to make way for agricaltural
fields resulted in the extinction of untold
numbers of species of plants, arthropods,
land snails, and birds.

Like tropical agriculturists everywhere,
the Polynesians made extensive use of ane
great tool, fire. Polynesian agriculture was
essentially 2 form of shifting cultivation:
tracts of forest or bush were cleared and
burned to create garden plots: after sev-
eral years of cultivation, these would be
abandoned to secondary vegetation, and
new plots would be cleared, As the popula-
tion of the islands increased, however,
many areas were gradually converted 1o
more or bess permanent cultivation, cither
dry-field systems on the leeward slopes or
irrigated pond fields in valley bottoms.

An inland view of Waintea, Kauai, by
shipboard artist John Webber shows the
dispersed settlement pattern that
characterized the Hawaitan landscape at
the time of Captain Couk 's arrival in
1778 The early Hawaiians made
extentive use of fire to clear foresi for
agriculture and to maintain grasslands.
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Fire was also used to maintain tracts of
grasslands created through removal of for-
est. Archibald Mengies, who was with the
explorer Capt, Georpe Vancouver in
1792, observed a great fire that burned off
thousands of acres of dry tanglehead ( pili)
grass. Menzies reported that the Hawai-
izns purpascly set such fires every year or
50,15 “the next crop of grass grew up clear
and free of stumps, and was therefore bet-
ter adapted for thatching their howses.”

The clearance of large tracts of lkeeward
shope and valleys, and the replacement of
native forest with cultivations and second-
ary-growth shrubs and grasses, had an im-
pact not oaly on the ife forms of the is-
lands but also an the physical landscape
itself. Removal of native vegetation had
the effect of exposing hillsides and alopeas
to-ergsion, and it now appears that the rate
of erosion in some areas increased signifi-
cantly after the human colonization of
Hawaii, On Molokai Island, extensive al-

luvial deposits at the base of the Halawa
Valley have been dated to the thirteenth
century and are believed to reflect erosion
caused by forest clearance on the valley
sides. Charcoal in the erosional deposits
indicates that fire was used in the forest
clearance, The deposits abo contain—in
the kower leveli—thousands of shells of
endemic land snails that testify to the di-
versity of the original forest habitat prior
1o clearance,

‘The increased erosion and deposition of
altuvial sediments in valley bottoms cer-
tainly had consequences for the Polyne-
sians themselves. In the upper Makaha
Valley on Oahu, forest clearance on steep
ridges cavsed & major mudslide that bur-
ied the fields and ditches of 3 complex of
irrigated taro ficlds under thousands of
cubic yards of sediment. Archeclogical
excavations in this field complex revealed
this major geomarphic event and further
showed that the valley's occupants had Ja-
boriously dug themselves out of the mud
and rebuilt the irrigation complex. Proba-
bly not all erasion had such deleterious ef-
fects. In some arcas, such as Kahana Val-
ley on Oahu, increased deposition of
sediments may have helped create alluvial
fleod plains more suited to the canstruc-
tion of irrigated fields than the criginal
valley bottoms,

In the past decade, archeological inves-
tigation in Hawail has disproved the old
esumption that the Polynesians did not
have a major impact on their island envi-
ronment, We now have evidence that at
the time of initial settlement by Polyne-
sians from the South Pacific, the Hawai-
an Islands supported & much more di-
verse flora and fauna than were recorded
by the early European naturalists some
fourteen centuries later, The impact of the
Polynesians was, maturally, sirongest in
the lowlands, where they transformed vast
areas of native forest into a cultural land-
seape of agricultural fields, grasslands,
and habitations. While we are still just be-
ginning to understand the scule of this hu-
man modification of a remote oeeanic ar-
chipelaga, the Hawailan case serves to
remind us ance again that the study of na-
ture is in many ways inseparable from the
study of culture, O
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