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Population Trends in Hawai'i Before 1778

Two GENERAL MODELS OF Hawaiian population trends before 1778
can both claim support from archaeological data. A model of ar-
rested population growth finds corroboration in archaeological cen-
suses of abandoned habitation sites on leeward Hawai'i Island and
Kaho'olawe Island, which indicate that population levels reached a
peak in the seventeenth century and remained fairly constant or
declined slightly in the century before Cook.1 Arrested population
growth is variously interpreted by prehistorians as a consequence of
island life, especially the restricted amount of land available for agri-
culture, or as due to one or more of several possible factors, includ-
ing population pressure on resources, climate change, and political
competition.2 The arrested-growth model fits well with an estimated
contact-era population of between 200,000 and 250,000, derived pri-
marily from the study of historical records.3

The idea that Hawaiian population growth stopped in advance
of Cook directly competes with a frequently hypothesized model of
constant population growth that was halted only with European con-
tact and the introduction of diseases to which the Hawaiians lacked
immunity.4 This model gains some support from population esti-
mates derived from an archaeological site census along a sparsely
populated portion of the Kona coast on Hawai'i Island, which indi-
cate growth throughout the prehistoric period.5 A model of constant
population growth contains the potential for larger populations than
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does the arrested-growth model and is used to support an estimate of
between 800,000 and 1,000,000 in 1778.6

These two competing models of population growth and the con-
tact-era population estimates they support are sufficiently different to
be tested with the oftentimes fragmentary and incomplete data of
archaeology, but to date no attempt has been made to build upon the
earlier site censuses. In part, this is due to the magnitude and costs of
field work needed to complete a census of dated sites. The bulk of
the leeward Hawai'i Island sites were censused during planning for a
highway from Waimea to Kawaihae, and the Kaho'olawe data came
from the long-term effort to inventory historic sites on that island
that was funded by the U.S. Navy at the behest of the Protect
Kaho'olawe 'Ohana. It is also due, however, to strident criticism that
the site-census approach to estimating population is inaccurate, with
many sources of uncertainty that are extremely difficult to control.7

These concerns stimulated use of a different archaeological method
to develop a model of Hawaiian population trends before 1778.8 The
method, as it is applied to Hawai'i, is based on the premise that
changes in population are reflected in changes in the abundance of
wood charcoal recovered from archaeological contexts associated
with the everyday domestic activities of cooking, lighting, and heat-
ing. Put briefly, the method posits that more people require more
food, light, and heat; that preparation of more food and production
of more light and heat require more or larger fires; and that more or
larger fires produce more of the wood charcoal that archaeologists
recover in their excavations. Thus, other things being equal, archae-
ologists should recover more domestic charcoal produced during
periods of high population than they do from periods of low popula-
tion.9 Population estimates derived with this method are based on
599 radiocarbon dates collected from all of the major islands except
Lana'i and Ni'ihau and represent more than thirty years of radiocar-
bon dating by Hawaiian archaeologists (fig. 1).

The population estimates derived from these data contradict a
model of constant population growth. Instead, the estimated popula-
tion curve can be divided into three sections (marked in fig. 1 and
subsequent figures with dashed vertical lines), each of which shows a
different pattern of growth. The first section, from about A.D. 40010

to 1150, defines the temporal limits of the Foundation Phase, an
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FIG. 1. Estimated population of Hawai'i from the time of first settlement to Captain
Cook's visit (Tom Dye and Eric Komori, "A Pre-censal Population History of Hawai'i,"
New Zealand Journal of Archaeology 14 [1992]).

extended period during which the islands were settled, colonies were
established in various coastal areas, and population grew from a few
hundreds to about 20,000. The second section, from A.D. 1150 to
1450, is the Growth Phase, a period of three centuries during which
the size of the population increased approximately ten-fold to its
maximum prehistoric size of between 140,000 and 200,000. Growth
rates during this period were among the highest in the world and
reflect the behavior of a population growing in a favorable environ-
ment.11 The last section, from A.D. 1450 to 1778, is the Equilibrium
Phase, a period marked by a large, relatively stable population, where
apparent declines were followed by periods of growth. The estimated
population in 1778 is between 110,000 and 150,000, quite a bit
smaller than the frequently cited figure of 400,000 provided by
Cook's crew.12 This supports the conclusions of generations of schol-
ars that Cook's crew overestimated the size of the contact-era popula-
tion and weighs heavily against the hypothesis that population was
near a million in 1778.13

The model of Hawaiian population trends carries with it implica-
tions for other processes at work in old Hawai'i. Foremost among
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these, from an archaeological point of view, is the process of trans-
forming the natural environment of the islands into a cultural land-
scape, whose elements were assembled and put into place during the
long course of Polynesian voyaging and migration.14 This Polynesian
cultural landscape, dominated by an orderly system of agricultural
fields centered on the production of starchy plant foods, such as taro,
sweet potato, breadfruit, banana, and yams, was itself part of a well-
ordered cosmos where the good works of society both made possible,
and were made possible by, the good works of the gods. Over time, a
landscape of agricultural fields and small settlements, presumably
each with its own temple, was created at the expense of lowland for-
ests rich in endemic species. Its creation is revealed to archaeologists
in evidence for expansion of agricultural fields, the effort expended
in heiau construction, and the decline of certain plants that once
were common in native lowland forests. Common sense indicates
that these three types of evidence should reveal dependent patterns,
with forests retreating in the face of agricultural expansion accompa-
nied by increased levels of effort expended in heiau construction, and
that the onset of major changes should coincide with the beginning
of the Growth Phase, when a growing population provided both
labor for heiau construction and increased demand for agricultural
products. During the Equilibrium Phase, with population growth no
longer fueling change, the pace of environmental modification
should slow. There can be no doubt that Hawaiian society and its
environment were both changing during this period, but with popu-
lation growth checked, the impetus for change would have come
from other quarters.

AGRICULTURE

The first Polynesian colonists of Hawai'i found islands cloaked in a
variety of forests, from the lush rain forests of the wet uplands to the
open, dry forests of the leeward lowlands. These forests offered little
in the way of plant food, but birds were abundant and easily captured
at nesting grounds, and fish and other sea life were plentiful.15 It is
easy to imagine that, amply satisfied with the meat of birds and fish, a
colonizing party's first priority was to establish gardens of the starchy
plants that comprise the bulk of the typical Polynesian diet.16 As pop-
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ulation grew, agricultural production increased, either by cutting and
burning new gardens out of the native forest, or by intensifying
production on a given piece of land by investing more labor in
cultivation and by constructing agricultural facilities such as irriga-
tion works. The results of forest clearing were evident to Cook and
others, who described vast grasslands and extensive agricultural fields
throughout the once-forested arable lowlands.17 Production intensifi-
cation is evidenced by irrigated taro lo'i and their associated 'auwai,
today found abandoned in the upper reaches of many valleys where
modern development has not reached, but formerly distributed
much more extensively throughout the lowlands as well.

Recent advances in the study of traditional Hawaiian agriculture
include a compilation of eighty-four radiocarbon dates on wood
charcoal from agricultural sites, including both dryland fields and
irrigated pond fields, or lo'i.18 The dates are mostly from O'ahu, pri-
marily from agricultural fields on windward O'ahu where much field
work was recently completed, but also from Kaua'i, Moloka'i, and
Hawai'i Island (fig. 2).

The charcoal collected from these agricultural fields was produced
by Hawaiians carrying out traditional gardening tasks, primarily burn-
ing to clear a garden for planting. It is unlikely that natural forest fires
contributed significantly to the charcoal found in these agricultural
fields. Paleo-environmental investigations show that charcoal is rare in
sediments that date prior to Polynesian colonization, and this has
been interpreted as evidence for the rarity of natural fires in Hawai'i.19

Because there is much more wood in a climax forest than there is in
second growth after agriculture, it is likely that more charcoal was pro-
duced during the initial clearing of virgin forest than there was pre-
paring dryland fields or lo'i for replanting.20 In much the same way
that changes in the amount of domestic charcoal recovered by archae-
ologists are interpreted as reflecting population trends, changes in
the amount of agricultural charcoal are interpreted as reflecting
changes in the frequency with which new gardens were cleared from
virgin forest. Thus, rising segments of the fig. 2 curve indicate periods
of increased forest clearing, and falling segments indicate periods in
which forest clearing was in decline. Interpreted in this way, the pat-
tern of agricultural burning fits well with the population estimates.
During the Foundation Phase there is evidence for a low level of forest
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FIG. 2. An index of agricultural burning through Hawaiian prehistory (Jane Allen,
"Farming in Hawai'i from Colonisation to Contact," New Zealand Journal of Archaeology
14 [1992]).

clearing commensurate with the small population size. Slightly ele-
vated levels, to about 20 percent of their eventual peak, are evident by
A.D. 1000, about 150 years before the Growth Phase. The amount of
agricultural burning increases markedly throughout the Growth
Phase, reaching its peak at the end of the period. Agricultural burn-
ing falls to about 50 percent of its peak level during the Equilibrium
Phase and remains fairly constant for its duration. This is what would
be expected if pressures to create new gardens had eased because
population was no longer growing and fires were used primarily to
burn off second growth from fallow fields. The agricultural intensifica-
tion that is often cited as a hallmark of this period21 may well have
involved the construction of irrigation works in areas where the native
forest had long given way to agricultural fields and which would have
required little burning in old forests.

VEGETATION

By the time of Cook's visit, the lowland forests of the Hawaiian
islands had been greatly altered by more than a millennium of indus-



POPULATION TRENDS IN HAWAl'l BEFORE 1778 7

trious gardening.22 The tempo of change quickened in the historic
period, especially with the introduction of grazing animals, and little
now remains of the lowland forests that greeted the initial Polynesian
colonists. Paleo-environmentalists have spent much effort recon-
structing the composition of the native lowland forest through inves-
tigation of relict forest stands, recovery and identification of ancient
pollen, seeds, fruits, and woods preserved in wet environments such
as marshes, and identification of woods from charcoal recovered dur-
ing archaeological excavations.23 Paleo-environmental studies, which
apply these techniques to dated soil and sediment deposits, are mak-
ing impressive strides in documenting changes to the lowland forest,
many of which are likely responses to traditional Hawaiian uses of the
land.

Figure 3 charts the decline of three plant species that were com-
mon in the prehuman lowland forest on O'ahu, identified by the
presence of their pollen in a sediment core taken from the middle of
Kawai Nui Marsh.24 These plants include loulu, or fantail palm (Prit-
chardia spp.), species of which vary in height from 2 to 30 feet and
produce an edible raw fruit, 'a'ali'i (Dodonaea viscosa), a polymor-
phous species that ranges from a shrub to a tree 30 feet tall and pro-
duces a hardwood that can be used for construction and firewood,25

and a legume, previously unknown to science but recently discovered
at a remote sea cliff on Kaho'olawe and whose uses in traditional
Hawai'i, if any, are still unknown. Although the exact nature of the
native lowland forest cannot be inferred with confidence from the
pollen data, it is likely that a lowland palm forest dominated by loulu,
such as that reconstructed from the Kawai Nui pollen core, was the
original native vegetation on O'ahu, and possibly on the other Hawai-
ian Islands as well.26 Figure 3 shows this forest in decline by the end of
the Foundation Phase, a decline precisely coincident with the rise in
agricultural burning. The decline leads to the apparent loss of the
native lowland forest in the vicinity of Kawai Nui marsh by the middle
of the Growth Phase. This suggests that agricultural clearing, whose
pace was still quickening, had by this time spread to upland forests
distant from Kawai Nui, a process apparently evident in vegetation
changes reconstructed from pollen preserved in a small marsh in
upper Maunawili Valley.27 Today, a small seastack off Moloka'i Island's
north coast supports the lone relict loulu palm forest in the islands,
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FIG. 3. Decline of the native forest in the vicinity of Kawai Nui Marsh, Kailua, O'ahu.
The graph is a weighted average smooth of data on pollen from three species of plants
common in the native forest (J. Stephen Athens and Jerome V. Ward, "Environmental
Change and Prehistoric Polynesian Settlement in Hawai'i," Asian Perspectives 32.2
[19931:212).

although disjunct stands of loulu in upland regions of O'ahu and
Kaua'i have been noted, and the palm is prominent in two valleys on
distant Nihoa island.28

HEIAU CONSTRUCTION

In traditional Hawai'i, a healthy population and productive gar-
dens were achieved with the help of gods secured at a wide variety of
religious temples.29 The smallest of these, consisting of a single upright
stone and known as pohaku 0 Kane, were used by individuals in their
communications with household gods. Larger heiau ho'ouluulu were
built by local chiefs to carry out the rites that ensured community suc-
cess in agriculture and other pursuits. The largest structures, built at
the direction of the highest chiefs, were either heiau luakini, at which
human sacrifices were made, or residences of high chiefs and kahuna.

Early archaeological studies of heiau were guided by traditional
Hawaiian historical accounts of a migration to Hawai'i of southern
Polynesians around the eleventh century A.D.30 According to tradi-
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tion, this period saw the immigration of Pa'ao, a priest, chief, naviga-
tor, and magician generally credited with establishing the line of
chiefs that ruled Hawai'i Island until 1893, and with introducing a
new religion that expanded the pantheon of deities and practiced
human sacrifice. According to Abraham Fornander, Pa'ao was also
responsible for a change in temple architecture from open plat-
forms, where ceremonies were in full view of the people, to walled
temples where ceremonies could be carried out in secret.31 The
archaeological effort to distinguish early platform temples from late
walled temples failed, primarily because it proved impossible to
define clear-cut architectural types from the incredible variety of
heiau architectural forms. According to J. F. G. Stokes, a Bishop
Museum archaeologist who carried out extended field surveys of
heiau, the cause of this variability was revealed by traditional accounts
of the role of temple architects, the kahuna kuhikuhipu'uone. Stokes
believed that these kahuna not only determined the overall form of
the heiau, but also the choice of features and their arrangement, and
that as their work continued, "so continued the confusion of temple
plans.

The degree to which the continuing work of kahuna altered the
forms of temples was discovered in the 1960s during excavations in
heiau at Honaunau, Hawai'i, and Makaha, O'ahu.33 These excavations
showed that heiau foundations were frequently rebuilt, modified, and
expanded over extended periods of time. Excavations in Kane'akI
Heiau at Makaha, for example, revealed that the temple had been
subject to at least six modifications between the time of its mid-six-
teenth century construction and the overthrow of the kapu system in
1819.34

Recently, the incremental nature of heiau construction was used to
investigate changing patterns of labor investment in foundation con-
struction at seven Maui Island heiau.35 Excavations in heiau founda-
tions revealed a variety of structural components, such as platforms,
pavements, and walls, whose relative ages could be deduced from
their positions relative to one another. The ages of discrete construc-
tion episodes were determined by dating bits of charcoal recovered
from beneath the structural components, and the amount of labor
invested in construction during each episode was estimated from the
sizes of the structures. Estimated labor expenditures were tallied for



1O THE HAWAIIAN JOURNAL OF HISTORY

FIG. 4. Annual labor investment in heiau construction estimated from excavations at
seven Maui Island heiau (Michael J. Kolb, "Social Power, Chiefly Authority, and Cere-
monial Architecture in an Island Polity, Maui, Hawaii," Ph.D. diss., U of California, Los
Angeles, 1991, p. 257).

each of five prehistoric/early historic periods, and these are shown in
fig. 4 as estimates of average labor days per year plotted at the mid-
point of each period.

The labor estimate for the Foundation Phase is nil because none
of the excavated heiau date to this period.36 This is not unusual;
archaeologists still have not identified a religious temple that dates to
a time before the traditionally recorded arrival of Pa'ao.37 The first
archaeological evidence for heiau construction on Maui comes at the
beginning of the Growth Phase, when a moderate amount of effort
was expended in the construction of small temples. This is followed
by a sixty-fold increase in labor expenditure during the second half of
the Growth Phase. Some of this increased burden was absorbed by a
growing population, which doubled over this period, but much of it
was shouldered by individuals devoting more time and effort to heiau
construction. It is not possible with the data at hand to estimate the
time devoted by an average individual to heiau construction, but it is
unlikely, even during this period of increased labor expenditure, that
it would have been overly burdensome. The heiau construction boom
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was quite short, and the Equilibrium Phase is characterized by a rela-
tively constant level of labor expenditure about 20 percent of the
peak figure. The decrease in labor expended on heiau construction
did not preclude the construction of great works. Instead, heiau con-
struction during the Equilibrium Phase is characterized by minor
changes at some heiau and large-scale enterprises at others, primarily
those located near the seats of traditional chiefly power. During this
period, massive additions were made to Pihana Heiau, a luakini, and
Haleki'i Heiau, a chief's residence, both located in Wailuku, one of
the most thickly populated regions of old Hawai'i and home to some
of the islands' most powerful chiefs.38

DISCUSSION

A three-phase history of Hawaiian population is supported by archae-
ological evidence for trends in agriculture, deforestation, and heiau
construction. These trends not only fit commonsense notions about
their relationships to the population phases, but also begin and end
in virtual synchrony with them. It must be counted as extremely
unlikely that such detailed correspondences in independent data
could arise solely by chance. Instead, the archaeological evidence for
population, agriculture, deforestation, and heiau construction collec-
tively paint a plausible picture of what happened in Hawaiian prehis-
tory.

Data from the Foundation Phase support other characterizations
of the early centuries of Hawaiian prehistory.39 Hawaiian society in
the first centuries after colonization resembled its ancestral society in
eastern Polynesia more than it did traditional Hawai'i as described by
Europeans and native historians many hundred years later. Specula-
tions on the nature of early Hawaiian society are based primarily on
comparative ethnography because few traditions from this time sur-
vived the vagaries of history, and the archaeological evidence is
extremely spotty. At the end of the Foundation Phase, the islands
must have looked pretty much as they did when Polynesians first
arrived several centuries earlier. Now, however, the lowland forests
were broken here and there along the coast by small settlements,
identifiable from a distance by their stands of coconut trees and sur-
rounded by modest gardens of introduced food plants.
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Virtually every account of Hawaiian prehistory posits an extended
Growth Phase, in part because a period of rapid population increase
is predictable with reference to principles of population growth.40 In
most of these accounts, the Growth Phase lasts at least six centuries
and ends at most a century before Cook's visit. In contrast, the
Growth Phase estimated by the data in fig. 1 lasts only three centuries
and ends more than three centuries before Cook. The brevity of this
phase might provide a solution to interpretive difficulties faced by
prehistorians in reconciling traditional histories with archaeological
data, in particular the traditional history of Pa'ao. Tradition claims
Pa'ao arrived in Hawai'i at a time reckoned genealogically to the
early years of the Growth Phase, although these estimates vary consid-
erably because of uncertainty over the average length of a genera-
tion, and that he was responsible for radically altering the develop-
mental course of Hawaiian society. The possibility that one man had
such far-reaching effects on Hawaiian society was ignored by most
prehistorians and resisted by others, in part because Pa'ao's arrival
and exploits appeared to be fleeting events set within the context of a
long period of change characterized, and in part driven, by inexora-
ble population growth.41 A brief Growth Phase means that Pa'ao's
ideas were introduced during a period of accelerated change, thus
favoring their chances of having a widespread and lasting effect.
Ideas on temple design attributed to Pa'ao, for instance, were appar-
ently introduced at Hawai'i Island just before a boom in heiau con-
struction, which presumably saw heiau established in newly settled
regions. Thus, these ideas became an established part of the cultural
landscape which could serve as the basis for later elaboration and
spread to other islands. If Pa'ao had arrived a few centuries later,
after the Growth Phase had run its course, it is unlikely that the ideas
of this extraordinary man would have left such a mark on Hawaiian
tradition.

The unexpectedly early end of this phase raises interpretive prob-
lems that cannot be solved with the data at hand. In particular, the
mechanisms that slowed population growth, related to fertility, mor-
tality, and migration, cannot be investigated with the radiocarbon
data. Study of human skeletal remains has the potential to investigate
these mechanisms,42 but this potential is not yet realized, and might
never be realized given the often vocal opposition to osteological
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analysis of Hawaiian skeletal remains. Instead, several possible expla-
nations, none of which can be rejected as a contributing factor, might
be considered. Primary among these in the archaeological literature
are environmental constraints associated with the small size of the
islands. These constraints are often expressed in archaeological inter-
pretations of prehistory as the possibility that agricultural productiv-
ity failed to keep pace with the rapid growth of population during the
Growth Phase. If this were the case, then population equilibrium was,
at least in part, a response to "pressure on local food supplies and the
limitations of agricultural land."43 These presumed pressures arose
either because all arable land had been put into production, or
because the horticultural techniques needed to make marginal lands
productive were not perfected in time to sustain population growth.44

This possibility has clear implications for the archaeological study of
agricultural technology in old Hawai'i, which might help to explain
the popularity of this line of explanation among archaeologists,
despite specialist opinion that lands cultivable with traditional tech-
nology, and hence available to feed a growing population, were not
developed.45

Another environmental constraint, rarely considered today, is a
change of environment with the pre-Cook introduction of diseases to
which Hawaiians lacked immunity. This possibility requires some sort
of culture contact prior to Cook's "discovery" of the islands, an idea
that was once thought to be highly probable, but that has fallen so far
out of fashion that archaeological summaries of Hawaiian prehistory
don't discuss it.4b For many years, the possibility of pre-Cook culture
contact was supported with references to traditional history and by
assertions of correspondences between Hawaiian culture and the cul-
ture of the posited contact group. Lately, however, archaeological
and paleopathological research have opened up the possibility that
direct evidence for culture contact can be gained from identification
of diseases in skeletons that date to the period before Cook. The dis-
eases possibly introduced by culture contact include syphilis and
other venereal diseases, tuberculosis, diphtheria, diarrhea and dysen-
tery caused by pathogenic enterobacteria, typhoid, scarlet fever, rheu-
matic fever, meningitis, hepatitis, and polio.47 The most visible of
these in skeletal material is syphilis, which can leave a variety of dis-
tinctive marks on bone. Pietrusewsky and Douglas differentially diag-
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nosed congenital syphilis in a young woman buried at O'ahu Island's
'Ewa plain between A.D. 1422 and 1664, according to a radiocarbon
date on a piece of the woman's skeleton.48 There are good reasons to
be cautious about these data, including the possible presence of yaws,
a disease closely related to syphilis, and the possibility that the bone
yielded a too old date due to contamination with humic acids in the
soil.49 If the diagnosis and the radiocarbon date are both correct,
however, then contact with a population in which syphilis was estab-
lished would be necessary to explain its appearance in Hawai'i,
where, through most of prehistory, syphilis was absent.

A century ago, evidence for a period of population stasis and
for syphilis in the pre-Cook era might have been explained with ref-
erence to traditional Hawaiian accounts of foreign shipwrecks.50

Although Hawaiian tradition does not record the nationalities of the
shipwrecks, many scholars believed that they were Spanish. Maps cap-
tured by Anson from a Spanish galleon were generally interpreted
through the nineteenth century as indicating that Spaniards, possibly
Gaetano (A.D. 1555) or Mendana (A.D. 1568), had located the
Hawaiian Islands, but these theories are now discredited.51 The maps
are sufficiently ambiguous that plausible arguments can be made on
both sides of the question.52 The questions of Spanish knowledge of
Hawai'i and Spanish contact with Hawai'i are not the same, however,
and the possibility that Spanish vessels were wrecked at Hawai'i with-
out having made further contact with Spain is a possibility that recent
historical scholarship rates as "very likely."53 If so, it is likely that dis-
eases, including syphilis, would have been introduced.

Another possibility for culture contact prior to Cook is the Japa-
nese. Many years ago, parallels between Hawaiian and Japanese
cultures, especially the similarity of Japanese knives and iron blades
in the possession of Hawaiians at the time of Cook's first landing
at Kaua'i, were thought to have developed through culture contact,
most likely drift voyages from Japan to Hawai'i in the period A.D.
1550—1630.54 Historically recorded drifts from Japan to Hawai'i indi-
cate that the probability of successful drifts in the prehistoric period
is quite high, especially since shipping practices in shogunate Japan
were highly regulated, changing little through the seventeeth, eigh-
teenth, and early nineteenth centuries.55 A straightforward extrapola-
tion of the historically recorded rate of successful drifts leads to the
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conclusion that there were between two and twelve successful drifts
to Hawai'i from Japan between 1600 and 1778, with greatly reduced
probabilities before this time. Knives, such as those seen by Cook on
Kaua'i, would be taken from a drift vessel regardless of the state of
the crew, of course, but if crew members survived the long drift from
Japan, then it is likely that syphilis, among other diseases new to
Hawai'i, was carried on board. Syphilis was introduced to Japan about
1512, most likely by mariners who contracted the disease while at
port on the east coast of China. The prevalence of prostitution in
Japan at that time apparently led to the quick spread of the disease
through the population, and it is estimated that between 39.4 per-
cent and 69.7 percent of the adult Japanese population of the Edo
period (1603—1867) contracted syphilis. The incidence of syphilis
among Japanese mariners, the likely vector for the introduction of
the disease to Japan, would likely be higher than these figures.56

In contrast to explanations based on environmental constraints
are those in which population and its dynamics are products of social
relations. These explanations can take a variety of forms, but one
possibility formulated for Hawai'i is that population growth was
controlled by the rising power of chiefs. In this view, the chiefs'
increasing control over commoners' access to land made it difficult
for commoners to add to their holdings. In response, commoners
limited the size of their families, thereby slowing population growth.
This type of social control over population can function even when
population size does not strain the technological capacity to produce
food. In this view

"population pressure" is generated at a very low level, at the level of the
household or the small local group of related households, by the intru-
sion of political authorities in the disposition of land and labor. Thus
there can be a "shortage" of land, which is to say of desirable tenures,
even as great areas are lying waste.57

One advantage of explanations framed in social terms, as opposed
to those in which the history of society is explained by the negative
effects of environmental constraints, is that there is no need to sug-
gest that Hawaiians were not a prosperous, healthy people.58 Develop-
ment of social controls for population growth might be stimulated by
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perceived resource shortages, before resource depletion jeopardized
the health of the population. The suggestion that archaeologists can
only support a period of no population growth with evidence for
"severe malnutrition" or restrictions on "strenuous leisure activities"
to avoid "unnecessary caloric expenditures" need not be enter-
tained.59 Viewed from the perspective of today's rapidly growing and
overcrowded world, the ability of Hawaiians to maintain a population
size at which individuals could lead healthy, prosperous lives appears
a signal success.
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