
The depopulation of native America 

EZRA ZUBROW* 

The replacement, for the most part, ofnative American populations by immigrants in the 
centuries after 1492 is one of the great demographic shifts of the modern world. It is 
fundamental for American archaeology, of course, and makes the background for acute 
moral and ethical issues, which will become more visible as the 500th anniversary of the 

Columbus landfall nears. 

Introduction 
This is a commentary on the depopulation of 
native North America. 

It began as a review of Vectors of death (1987) 
by Ann Ramenofsky. Even a short inquiry into 
this gloomy and morbid subject showed that 
there are more than intellectual skeletons in the 
scholary cabinet. During the last decade, new 
and significant research into prehistoric and 
historic demography of the New World has 
made a firm stage upon which the whirling 
dervishes of social and scientific theory have 
acted. The issues have broadened, reaching a 
wider audience, becoming more relevant, and 
extending far beyond archaeology. During the 
last decade numerous new publications have 
appeared. In addition to Vectors noteworthy 
books include Dobyns’ Their numbers are thin- 
ned (1983), Fitzhugh’s Cultures in contact 
(1985), Smith’s Archaeology of Aboriginal cul- 
ture change (1987), Robinson’s Studies in 
Spanish American population history (1981) 
and Carmack & Lutz’s Historical demography of 
the Highlands, Guatamala (1982). The Smith- 
sonian has begun a series entitled ‘Columbian 
Consequences’, with one volume out (Thomas 
1988) and another promised soon (Thomas & 
Smith 1990). Meanwhile, Zamora (1983), Jorel- 
man (1982) and Milner (1980) have been busy 
penning articles. 

The proposed depopulation of native Amer- 
ica at the time of contact raises a wide variety of 
issues. The theoretical issues in anthropology, 
biology, and epidemiology include the rela- 
tionship of disease to culture, population dis- 

tribution and isolation. Professional and 
disciplinary issues exist since the depopulation 
problem involves history, archaeology, demo- 
graphy, biology, epidemiology, agriculture and 
anthropology. Methodological issues centre 
around estimation, dating, and relevance. There 
are also substantive issues regarding the quality 
of the data and the lack of sampling. 

Political, moral, social and even legal issues 
swirl around the postulated depopulation. 
Assume that the depopulation did occur. 
Depending upon whether the causes of de- 
population were the intentional or accidental 
introduction of disease, the depopulation of the 
New World may follow from a planned homi- 
cidal policy, or a massive blunder caused by 
ignorance of disease transmission. Were the 
European, colonial, and even native 
governments, as well as the Churches, cogni- 
zant of what may have been systematic and 
institutionally sanctioned genocide? What was 
their responsibility insofar as the depopulation 
was partially a concomitant of conscious 
policies of development and colonialism? If so, 
do present governments owe descendant 
populations legal redress? 

Soon it will be the 500th anniversary of 
Columbus’s trip to the New World. What better 
time to examine these famous voyages on the 
tapestry of human numbers? 

This commentary consists of four parts, a 
general discussion of the problem, a review of 
two related books, a presentation of new 
research, and some final criticisms and conclu- 
sions. 
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It is not a summary of all data nor all the 
material. The corpus is rapidly increasing as 
numerous scholars work on the problem. One 
need only note the recent conference at the 
Smithsonian and the sessions at the Society of 
American Archaeology which were dedicated 
to aspects of the Columbian exchange to assess 
the subject’s gain in popularity. Furthermore, 
there are large areas of the New World where 
neither the data nor adequate analyses exist. No 
short article can be comprehensive on this 
topic. Rather this paper tries to introduce the 
larger issues and include critical tables and data 
with some degree of judicious choice. 

A general examination of the problem 
When one speaks of ‘the North American depo- 
pulation’, there is a general consensus. It refers 
to the effect of European contact that brought 
massive depopulation to North America. This 
consensus papers over a variety of subtle and 
not-so-subtle differences in definitions and 
emphases, with important interpretative 
results. The exact level of mortality and exact 
definition of contact have been significant sub- 
jects for debate. What exactly is ‘the magnitude 
of decline in the early postcontact period, and 
the r6le of introduced diseases in that decline’? 

The traditional view holds that contact 
requires the encountering parties to be actually 
adjoining or located contiguously - contact in 
the sense of direct and personal interaction. The 
spread of disease is limited by the degree and 
rates of European contact with the native 
populations. Native populations are small. 
Warfare and economic sanctions are important 
factors in the depopulating process. 

The opposing view suggests contact means 
general proximity. Pathogens are able to move 
through adjacent populations more rapidly 
than the infected individuals. Once introduced, 
the spread of the disease is independent of the 
rates or amount of contact. The impact of this 
indirect contact is greater than the impact of the 
direct contact such as warfare and economic 
competition. Disease is perceived as a primary 
determinant of mortality for the much larger 
pre-contact populations. 

One has an interpretative dilemma. Even 
such basic estimates as the size of the pristine 
population are affected by these definitions, 
with the pre-contact figures much lower in the 
narrow definition of face to face contact. 

Modern numbers for North America range from 
1 million to 18 million souls. (Dobyns 1966; 
Ramenofsky 1987). The extent of the decline is 
equivalently variable. Large, if the pristine 
population is large, small if the pristine 
population is small. In general, contemporaries 
estimated population with relatively low 
figures, but morbidity with relatively high esti- 
mates. 

The frame of reference is important. One may 
look at the problem narrowly. The archaeologist 
asks: how many sites exist prior to contact, how 
many sites exist after contact, and when and 
how were they abandoned? But, the depo- 
pulation of the New World actually may follow 
from much broader biological, demographic 
and cultural processes. 

Zoologically, this depopulation occurs 
whenever new populations of animals contact 
previously isolated, unexposed members of the 
same species. There is similar evidence that 
human depopulation took place in both North 
and South America as well as in Australia. 

Demographically, the frame of reference is 
significant. Whether the depopulation and sur- 
vival of particular aboriginal groups is exam- 
ined in terms of spatial differences, ethnic and 
cultural differences, or as part of a more general 
self-regulatory theory will lead to very different 
explanations. 

Culturally, the frame of reference may be 
simply the destruction of social diversity, or it 
may be broader - including the factors that 
cause tribal and chiefdom dissolution. Depo- 
pulation may leave particular sodalities with- 
out members, a subject to which I shall return. 

Ramenofsky’s Vectors of death 
Ramenofsky’s Vectors of death (1987) is a major 
work. She provides a review of the depopu- 
lation deb&te and introduces new methods as 
well as examining three archaeological test 
areas - the lower Mississippi valley, the central 
area of New York, and the middle Missouri 
valley. It is a very systematic study. She 
compares the similarities and differences of 
each area to the other areas (with the data 
provided in the appendices). Later, she exam- 
ines potential disease processes and the pat- 
terns of spread in order to draw her conclusions. 

Ramenofsky believes three issues are central 
to the depopulation debate. They are: pre- 
contact population size and the magnitude of 
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the post-contact decline; the timing of the 
decline relative to the earliest census counts; 
and the r61e of infectious disease in that decline. 

For her, the debate pits ethnologists against 
historical demographers, cognitive and cultural 
philosophers against behaviourists, historians 
against archaeologists. The ethnologists, cogni- 
tive philosphers and historians have taken the 
more conservative position. Theoretical 
descendants of Boas, as well as Helm (1980), 
Kroeber (1934), Steward (1949) suggest that 
depopulation was ‘more intentional’ and of a 
considerably smaller scale, a known and ‘under 
control’ process. Thus, it has overtones of homi- 
cide and genocide. Depopulation was yet 
another instrument of domination in the colo- 
nial tool-kit. 

Ramenofsky sees ethnohistorians, archaeo- 
logists and historical demographers taking a 
different and far more behavioral position. This 
view, as held by Dobyns (1966; 1981; 1983), 

I I I I 

Krech (1978;1983) and Borah (1976), implies 
that depopulation was probably accidental, 
larger in scale, and perhaps ‘out of control’. 
How one stands on this question frequently has 
political, legal, and moral implications. The 
scale of the contrast may be seen easily when 
viewed graphically. FIGURE 1 compares the 
Kroeberian position with the more radical 
Dobyns positions. 

Key archaeological questions include: 
whether the decline pre-dated or post-dated 
1492; whether the decline pre-dated sustained 
European settlement in a particular region; 
whether the decline was catastrophic in nature; 
and whether disease was causal to the decline. 

Ramenofsky suggests that archaeology may 
be used to provide a critical test. Kroeber’s 
conservative stance leads to two expectations: 
there should be general stability in population 
and archaeological settlement patterns until 
direct contact at the time of historic documen- 

DIFFERENT ESTIMATES OF ABORIGINAL POPULATION AT 
THE TIME OF CONTACT 
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tation, then rapid change. If the more radical 
position of Dobyns is correct, stability in 
population and archaeological settlement pat- 
terns will exist only prehistorically, with an 
intermediate period of instability and change 
before direct contact takes place. 

This contrast is dependent upon temporal 
considerations: do populations decrease as 
rapidly as Dobyns suggests? This parameter is 
based upon the rapidity of disease and the scale 
of the epidemics. There is considerable evi- 
dence about such diseases and their rates of 
spread as well as their consequent mortality. 
Initial introductions of infectious parasites 
typically result in large-scale epidemics with 
mortality ranging from 30% to 100%. Cata- 
strophes of this size cause population change in 
two or three generations, with the exact conse- 
quences of the increased mortality dependent 
upon which part of the age structure is affected. 

Ramenofsky subscribes to the general 
methodology used by Dobyns to estimate de- 
population by comparing contact to pre-contact 
ratios of settlement area, settlement size, and 
other indicators of population. (Other methods 
exist such as simulation from small antecedent 
populations to larger ones.) More specifically, 
she attempts an analysis of population change 
from prehistoric through contact periods for her 
three archaeological test cases. They are the 
lower Mississipi valley, central New York, and 
central Missouri. 

For each area she examines the setting, signi- 
ficance, chronology, and history of the test-case 
prior to analysing the population change. In 
order to analyse population change she tries to 
examine settlement counts (Sc), settlement area 
(Sa), roofed area of settlement (Sra), and Regio- 
nal Estimates of Population (Par). She always 
uses Sc, but not necessarily the others. As part 
of the test-case history she reviews European 
exploration, colonization and discovery, abori- 
ginal census counts or estimates or trends, 
settlement history, and epidemic history or 
causes of decline. 

Her comparison shows ‘Despite the numer- 
ous biases present in regional records, there was 
considerable evidence of a major decline in 
populations present in all three regions . . . the 
overwhelming impression from available data 
was that decline was rapid and catastro- 
phic. . . .’ It was not contemporaneous in all 
regions. Depopulation occured during the 16th 

century in the southeast, and the 17th century 
in the northeast and middle Missouri. In the 
southeast and middle Missouri, depopulation 
preceded sustained European contact by a 
century; therefore, she believes the r61e of 
disease is clear. In the northeast, decline post- 
dates sustained contact by several decades. She 
infers warfare and disease as co-causes of the 
decline. Thus, she believes her data supports 
the Cook-Dobyns model to the detriment of the 
Kroeberian model. 

When she turns to the disease mechanisms 
for depopulation and their pattern of spread, 
she uses a five class-system of diseases: directly- 
transmitted viruses (e.g. smallpox and 
influenza), directly-transmitted bacteria (e.g. 
pneumonia and scarlet fever), indirectly- trans- 
mitted viruses (e.g. yellow fever), indirectly- 
transmitted bacteria (e.g. plague and typhus), 
and indirectly-transmitted protozoa (e.g. 
malaria). She concludes that after the first rapid 
rise in mortality, exposure to most diseases 
results in permanent long term immunity for 
the host. 

Secondly, she examines the probability of 
spatial diffusion using deterministic models. 
She concludes that disease introduction did not 
necessarily imply disease diffusion, the latter 
being dependent on density, communication, 
and periods of communicability. 

In short, the book combines a strong persua- 
sive argument for the Dobyns position with an 
understanding caveat for the complexities of 
reality. Its value is enhanced by the provision of 
data tables in appendices. 

Smith’s Southeastern depopulation 
Smith’s Southeastern depopulation during the 
early historic period examines the depopu- 
lation of the interior Southeast. By ‘interior’ is 
meant the area north or west of the fall-line 
region and east of the Mississippi. The pied- 
mont and the ridge and valley provinces of 
Tennessee, Georgia and Alabama are included 
but not the coastal plain or Florida. The period 
discussed is the early historic, from 1540 to the 
1670s. The inhabitants were primarily groups of 
native Americans living as chiefdoms. 

Smith sees two processes resulting from the 
onslaught of epidemic disease - population 
decline and simplification of culture. In short, 
‘The collapse of the aboriginal population 
brought about changes in sociopolitical organi- 
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zation. The complex chiefdoms described by 
16th century explorers (Bourne 1922; Bandera 
1569 [modern translation]) gave way to 18th- 
century tribal units of refugees described by 
later Europeans (Swanton 1922; Swanton 1928; 
Swanton 1946) but the rate of this change is 
unkown.’ Secondary results include the long- 
term abandonment of previously-occupied 
settlements and areas, as happened in Brazil 
(Hemmings 1978). There may be multiple 
causes of the collapse of social structure result- 
ing from acculturation. Smith emphasizes the 
broad character of the process across the con- 
tinent, and points out the extent of the infecting 
penetration. ‘Almost certainly early European 
explorers penetrat[ed] the interior portions of 
the New World from Canada to Brazil.. . .’ 
(Hemmings 1978; Fenton 1940). 

Smith’s methodology is fourfold. First, he 
locates the study area. Secondly, he correlates 

towns mentioned in 16th-century narratives 
with archaeologial sites in the study area. Thir- 
dly, he establishes chronological control using 
European trade goods and aboriginal ceramics. 
On the basis of the former he defines four 
relevant periods: 1525-65, 1565-1600, 1600- 
1630,1630-1670, to create a master chronology 
of sites of the early historic periods. Fourthly, 
he documents effects of epidemic disease and 
concludes that the most serious effect is an 
overall loss of elements of culture. Depopu- 
lation creates a loss of tradition and secondarily 
creates significant population movement (see 
simulations below). Over time the number of 
burials decreases. However there is a small 
increase in the number of burials and a signifi- 
cant increase in the number of mass and multi- 
ple burials during the third period (see FIGURE 
2). Simultaneously, the population is fleeing 
from areas close to the contacting population. 

FREQUENCY OF MASS AND MULTIPLE BURIALS IN INTERIOR 
SOUTHEAST (SMITH 1987 p64). NUMBER OF MASS AND MULTIPLE 

BURIALS PER SITE BY TIME PERIOD 
20 , 

cn 
W > a ‘ 15 

E 

3 
I 

W 
A 

!i 

3 10 - 
cn cn 
I 
0 

W 

a 
L 

= 5 -  
m 
3 z 

A1 2 3 4 5 6 B 1 2  3 C 1 2  3 D 1 2  3 4 
I I--- 

The frequency of mass and  multiple burials i n  the southeast. The mass burials are indicated 

1565-1 600 1565-1 600 1600-1 630 ’1 630-1 670 
FIGURE 2.  
by bar-graphs A while multiple burials are indicated by the line B. 



THE DEPOPULATION OF NATIVE AMERICA 759 

The scale of depopulation and its reality 
In short, Dobyns, Ramenofsky and Smith 
believe there is evidence of residential insta- 
bility, village reduction and village amal- 
gamation processes which occur when the 
population falls below a defence and mainte: 
nance threshold. These responses of an adapt- 
ation that developed when the population base 
was much larger are augmented by the his- 
torically-documented effect of European 
disease on population movement that begins 
with a rapid flight from areas of epidemic 
disease and continues with slower movements 
as tribal balances of power shift with changing 
demography. 

One should ask not only is the type of 
depopulation posited by Dobyns, Ramenofsky 
and Smith possible, but does it actually 
happen? United Nations demographers believe 
it does (United Nations 1973), explaining there 
have been very high mortality rates in the past. 
Prior to the fall of high mortality rates in Europe, 
North America, and Oceania in the 19th 
century, death-rates were high and subject to 
violent and recurrent fluctuations. Peak rates 
were associated with catastrophes such as 
war, famine and diseases. Precedence should 
be given to war and famine since they fre- 
quently set the stage for pestilence (Habakkuk 
1965). Yet the long-term and relative impor- 
tance of each, as measured by the number of 
deaths, is difficult to determine - since differen- 
tiating the exact cause of death is often impos- 
sible. 

Consider the following data from Puerto Rico. 
In the first distribution of the native population 
to the Spaniards in 1511, some 5500 were 
enslaved. In 1514,5100 were left. By 1530 there 
were only 1148. In other words, 250 were dying 
per year. By 1543, 70 remained and in 1582, 
there were 15. 

These numbers shroud a story of pain, 
misery, disease and exploitation which was 
seldom equalled in Europe but often repeated in 
the New World (Vasquez 1964). 

Today, warfare plays a relatively large r81e in 
mortality. It had less impact during earlier 
periods of human history. Estimates of deaths 
from military action vary widely; besides battle- 
field deaths, there are deaths of the wounded 
which occur later, as well as deaths of non- 
combatants caused by indiscriminate military 
action, famines, or attempts at genocide, etc. 

The highest known mortality was from the 
Second World War. Frumkin (1951) suggested 
that Europe and the Soviet Union lost 30 to 35 
million people. The best estimates of the total 
number killed for the entire world during the 
Second World War was 50 million (Frumkin 
1951). 

This corresponds in scale with the Black 
Death. Yet it is proportionately much smaller 
than the mortality in the New World suggested 
by Dobyns and his followers. 

Although military actions played a conti- 
nuous r8le in the depopulation of the New 
World, their effect was only marginal. Although 
not directly relevant, one gets the idea of the 
relatively small scale of military mortality from 
TABLE 1 (Boyarsky 1973). Our conceptions of 
mortality have changed. Prehistorically and 
historically, war was understandable, relatively 
small-scale and controllable, while disease was 
inexplicable, potentially widespread and 
uncontrollable (United Nations 1973). Today 
we believe chronic food shortage has actually 
probably been more deadly to people around 
the world than short term famines (United 
Nations 1973), plagues and disease. Moreover, 
in the case of disease, general endemic disease 
is now thought to have an overall greater effect 
than epidemics. Yet, even the extent of death 
caused by epidemics is considerable. The Black 
Death of 1348-50 killed between 25 and 35 
million people in Europe. Varying by location, 
the epidemic accounted for approximately a 
quarter to a third of the entire European 
population dying. In Italy half the population 
died; in France and England a third. 

Of course, historical data is notoriously inac- 
curate. 

The most recent epidemic of the plague was 

period number of annual military 
military death rates per 
deaths 1000 population 
(millions) of Europe 

1600-1699 3.3 0.3 
1700-1788 3.9 0.3 
1789-1 81 5 5.0 1 .o 

United Nations (1973). From Deaths of European military 
personnel 1600-1918: 145 

TABLE 1. Relatively small scale of military mor- 
tality. 
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from 1720 to 1721 in Provence. It spread out 
from Marseilles where nearly half of 80,000 
total population died in less than a year. In 1918 
the severe influenza pandemics killed over 20 
million in a period of few months (United 
Nations 1973; Francis 1957). Thus massive 
mortality does take place, and the scale is such 
that the notion of disease-driven depopulation 
of the New World is credible. 

Early documentary evidence provides sup- 
port for this view. Data from contemporary 
Spanish government reports as well as ecclesi- 
astical reports for the census of 1572 are the 
basis of a study of the period called Legenda 
Negra [the Black Legend). The native 
population of western highland Guatemala was 
reduced by 70-80%, principally as a result of 
diseases introduced by Spanish invaders 
(Zamora 1983). There are traditional diseases 
which ethnographers still find (Tedlock 1982) 
that appear to have existed during these periods 
of early contact. They are still recognized, they 
still cause illness and there are traditional 
remedies. Whether or not these are the diseases 
of contact is more difficult to determine. For 
example, there are the ‘snake’, ‘horse’, and 
‘twisted stomach’ illnesses which affect 
diviners. The ‘snake’ illness consists of recur- 
rent painful cramps in various parts of the body 
with muscles taut and joints seemingly dislo- 
cated. The ‘horse’ disease involves muscle 
cramps similar to a ‘charley horse’. The ‘twisted 
stomach’ is a disease of the stomach and the 
small and large intestine, causing churning, 
pain, and diarrhoea. Friar Francisco Vasquez 
recounts an epidemic of ‘snake’ disease, 
cumatz, in Guatemala in 1650 which killed 
some natives. Francisco Guzman described a 
first-hand non-lethal case at the same time. Both 
are similar to a more lethal form, gucumatz, 
which is related to a pulmonary plague. It 
significantly reduced native population in 
1545-48 and 1576-81 (Macleod 1973). It is not 
the influence of a single disease which appears 
to have been so devastating; rather, there seems 
to be an overall cycle so that the building of 
immunities or protective behaviours against the 
ravages of one disease may make little 
difference. As certain diseases are brought 
under control or die out, the virulence of others 
appears to increase. Cyclical outbreaks of small- 
pox are replaced by epidemics of diptheria. 

It is my contention there are multiple disases 

which act distinctly on populations and they 
effect different types of societies dissimilarly. 
Some societies are more prone to the roller- 
coaster of mortality than others. For example, 
Habakkuk (1965) has suggested that after 
periods of rapid growth, societies are particu- 
larly vulnerable to high death-rates from 
disease and harvest-failure. 

The factors which control mortality in 
developed countries are different from those in 
the underdeveloped world today. 

For the developed nations rising income 
levels have had the earliest effects. Then, the 
better nutrition and sanitary reforms of the 19th 
century prevented the spreading of disease, 
while social reforms in the environment, work- 
place protection, insurance, and pension- 
schemes have all reduced mortality secon- 
darily. Improved medical practice and 
advances in medicine had little effect prior to 
the 19th century, with the exception of contain- 
ment of smallpox. Even today we have no 
knowledge of why the Black Death ended. 

In contrast, for the underdeveloped countries 
today, the greatest factors in reducing mortality 
have been advances in medicine, then sanitary 
reforms. Changing income levels and nutrition 
have been the least important in reducing mor- 
tality. It would appear that when western cul- 
ture disrupted North and South America none 
of these factors were relevant for the native 
populations. There was no increase in income 
level, no improvement in nutrition, no increase 
in sanitary reforms, no improvement in social 
services, and no clear improvement in medi- 
cine. In fact there is some evidence that the 
exploitation which was brought to bear 
decreased income levels and sanitation as 
native populations were enslaved or made into 
serfs. 

Significant problems for the depopulation 
hypothesis 
There are several problems with the depo- 
pulation hypothesis. 

First, although such high mortality does 
appear to be possible, it is disturbing that there 
are so few well-documented case-studies of 
individual regions. 

A second and related issue is the lack of 
previous massive epidemics. Why is there no 
evidence of similar high mortality-rates during 
earlier European migrations? More specifically, 
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Viking contact with the American continent is 
generally accepted on the basis of L’Anse aux 
Meadows, the site in Newfoundland. As every 
schoolchild now knows, the evidence points to 
the discovery of ‘Vinland’ in 985 and 986. It was 
not accidental nor surprising as there was a 
progression to first Iceland, then Greenland, 
then Vinland. This was part of a greater migra- 
tion pattern of Scandinavians who went to 
Russia, England, Ireland, France, Shetland, 
Orkney, the Hebrides, and the Faroe islands, as 
well as North Africa, Italy, and Arabia. This 
large-scale and long-distance travel surely pro- 
vided them with adequate opportunity to 
become infected with a wide variety of 
pathogens. However, there is no evidence that 
their spread introduced large-scale epidemics 
in these areas or in the New World. The 
discovery of Vinland is described in the Graen- 
Iendinga saga and Eiriks saga (Magnusson et al. 
1965) where the chronological list of events is 
quite detailed. Large-scale disease is not noted 
for the native populations. 

Thirdly, it has been believed that native 
populations were highly vulnerable to diseases 
from the Old World. There is some modern but 
controversial evidence that native unexposed 
populations are more resistant to new 
pathogens than had always been assumed. Nee1 
(1971) suggests, on the basis of examining 
Yanomama villages exposed to such ‘diseases of 
civilization’ as measles, ‘that both the primary 
and secondary response of the Yanomama to 
measles is not greatly different from that of 
Caucasian populations whose ancestors have 
presumably been exposed to this disease for 
hundreds of years’. 

Finally, one should ask whether diseases 
should not travel both ways. Early explorers 
returning to Europe would have provided a 
mechanism for distinctly American diseases to 
infect Europe. In addition, they brought native 
Americans back to the courts of Europe. There is 
no large-scale evidence of New World diseases 
creating large-scale epidemics in Europe. 

Examination of new research 
The depopulation of New World may be intri- 
cately connected to the destruction of ethnic 
diversity. In addition, it probably destroyed 
variations of tribal and chiefdom social organiz- 
ations, for depopulation may include within it 
the factors that cause tribal and chiefdom 

dissolution. The same biological decimation 
may have different impacts when kinship and 
social structures are different. For example, 
depopulation may leave particular sodalities 
without members. If one compares the hier- 
archical distribution of population in sodalities 
in a chiefdom to the more evenly distributed 
population in sodalities in a tribe, one can 
show, all other things being equal, chiefdoms 
will more frequently have particular categories 
of sodalities empty, if stress from depopulation 
is modelled using disease as a primary factor. 
For a simple pathogen which has approxi- 
mately an equal probability of affecting each 
person, then one would expect the depopu- 
lation to be more disruptive on chiefdoms than 
tribes. Critical sodalities for the operation of the 
chiefdom are left empty, and cultural disconti- 
nuity and controversy are partially the result 
(see FIGURE 3). Of course, other sodalities may 
take over the rBles of the empty sodalities, but 
never without stress. 

I created an epidemic-simulator. It simply 
models the effect of a disease on different 
distributions of population. By population I 
mean a single cultural unit, a tribe or a 
chiefdom. Later in this article I will also simu- 
late the spread of the disease spatially across 
North America. This simulator’s essential con- 
ception is as a ‘sampler’. Stripped down, it 
consists of two parts: 
1 one can create any size population and 

characterize it by a set of variables such as 
age or social status; 

2 a disease may be introduced and the 
infected are determined using a variety of 
different types of random processes. 

Briefly, I created model tribes and chiefdoms. 
The usual demographic figures for tribes are 500 
and chiefdoms 1500. Following Service (1971), 
I created pan-tribal sodalities of approximately 
equal size for the tribes. There are usually 
between 4 and 7 of these, ranging in size from 75 
to 125 members. For the chiefdoms I created 
sodalities and clans of unequal sizes. The size of 
the sodalities decreases with increased status 
and power. Following Service again I suggest 
that chiefdoms have 10-15 different sodalities 
and clans. I ran my simulator more than 20 
times for each survival rate for both tribes and 
chiefdoms, a total of more than 360 simulations. 
Tribes should be structurally far more stable to 
the stresses of disease on the social system. 
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THE MEAN TIME PERIOD DURING WHICH THE FIRST SODALITY OR 
CLAN BECAME EXTINCT FOR SIMULATED CHIEFDOM AND TRIBAL 

POPULATIONS AT DIFFERENT SURVIVAL RATES. 
NTH TIME PERIOD 

Chief 
c] Tribe 

.9 .8 .7 .6 .5 .4 .3 .2 .1 
SURVIVAL RATES 

FIGURE 3.  
to the mean period during which the first sodality or clan of a chiefdom becomes extinct. In both cases, 
the population was 1000 distributed among 6 sodalities or clans far  a tribe and 10 sodalities for a 
chiefdom. Each bar-graph represents the mean of more than 20 simulations representing different 
population distributions which fit the parameters of the social structure. The time units are arbitrary. 
Simulated time cycles but would be analogous to years. 

The mean time period during which the first tribal sodality or clan became extinct compared 

For example, given a large tribe of 1000 
people and a small chiefdom of the same size, 
and given equal survival rates ranging from 0.9 
to 0.1, the time to extinction for the first tribal 
sodality to become extinct is approximately one 
and one half to two times greater than the time 
to extinction for the first sodality in the 
chiefdom to become extinct (see FIGURE 3). 
Frequently, the infected and affected sodality is 
near the pinnacle of the chiefdom’s hierarchy, it 
is not surprising that this creates increased 
social disorder and even collapse. In short, the 
depopulation of the New World by disease 
affected the chiefdoms far more significantly 
than the tribes. In fact, it may have been the rise 
of the large-scale chiefdoms which made the 
depopulation such a significant factor in the 

destruction of the social fabric of the New 
World. 

Other scholars have used such general dyna- 
mic simulators as STELLA to study the rela- 
tionships between disease and population- 
density. They find that disease does follow 
density. However, it is a self-regulating system. 
It takes only three weeks for some diseases 
significantly to reduce the density. This reality 
has been demonstrated numerous. times. For 
example, Steegman (1983) has shown that only 
a few cases of mortality caused by disease are 
sufficient to disrupt populations that exist on 
the subsistence margin, as is often the case in 
the Sub-Arctic and Arctic populations which he 
studied. However, this alone does not explain 
the variation. Similar populations are known to 
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FIGURE 4. The results of a dynamic disease simulation using ARC-INFO allocation. 
The world map shows the simulated pan-Atlantic route of contact to the New World. 
Maps a, b, c, d show the simulated spread of disease over local populations using prehistoric estimates 

Map a shows the spread of disease when the index of the rate of contact is 300 based on the size of the 

Map b shows the spread of the disease when the index of contact is 20,000. One should note the rapid 

Map c shows the spread of the disease when the index of contact is 50,000. There are not only 

Map d shows the spread of the disease when the index of contact is 100,000 and one should note the 

The final graph shows the relationship between index of rate of contact and index of desiase area for 25 

under different initial conditions. 

settlements, the limit, the capacity and  the total impedance of the system. 

shift of the diseases up the coast relative to the increase in the southern port of Mexico. 

epidemics in Mexico but in the southwestern United States and in the lower Mississippi valley. 

spread of epidemics up  to the Great Lakes and the central Eastern states. 

simulations in which the index of contact ranges from 10 to 100,000. 
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react differently to similar biological stress 
caused by disease. Thus, Steegman (1990) 
claims it is not accidental that the Sioux sur- 
vived and the Arikara became almost extinct, 
for the Sioux adapted to the disease stress in 
ways the Arikara did not. 

A second simulation used a GIS to model the 
spread of the disease in the New World. It 
showed that the distribution of death was not 
even, rather there were clusters of death and 
pockets of survival. The problem of analysing 
the history of large-scale epidemics is a problem 
in the application of methods of spatial data- 
handling. 

Epidemiological data has dynamic spatial 
and temporal components, and thus presents a 
sophisticated test for the utility of different 
algorithms and GIS data models. 

For the last year, the author has been using 
theoretical models, GIS algorithms and data 
model structures for the testing, handling and 
representation of space-time data derived from 
protohistoric and historic epidemics. The 
research design consisted of three steps. First, I 
constructed algorithms for epidemic spread and 
growth and then simulated the results by the 
application of the model on actual spatial dis- 
tribution of the populations prior to the epi- 
demic. The spatial and temporal data of late 
Mesoamerican sites are held in a GIS data base, 
as is the routing structure. Without a sophis- 
ticated knowledge of prehistoric and protohis- 
toric routes, I made two powerful simplifying 
assumptions. They are: 
a all settlements may be connected to every 

other settlement; and 
b the basic structure of the routing approxi- 

mates a grid pattern. 
The second step is to run the simulation and 
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