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Prehistoric Populations from lllinois

By Alan H. Goodman,' George J. Armelagos' and Jerome C. Rose?

ABSTRACT

Enamel hypoplasias, deficiencies of enamel thickness resulting from systemic
growth disturbances, were used as indicators of previous growth disruptions and
stress in a sample of 111 adults from the Dickson Mound archaeological population,
Lewiston, Lllinois (A.D. 950-1300), The distance of hypaplasias from cemento-
enamel junctions determines the age at which stresses occurred. Simultaneous
occurrences of hypoplasias on different teeth of the same adult provide a “memory”
of systemic growth disruption and stress which occurred between birth and age
seven. This method provides an indicator of the teeth most susceptible to growth
disruption. '

The number of individuals with one or more growth disruptions-hypoplasias

increased significantly (p = .01) between the Late Woodland (45%), the Mississip-
pian Acculturated Late Woodland (60%) and the Middle Mississippian periods
{80%}. No significant differences in the frequency of growth disruptions were found
between males and females. The occurrence of hypoplasia at yearly intervals is
presented as evidence of an annual cyele of stress. The increase in growth
disruption-hypoplasias over time is probably related to an increased reliance on
maize agriculture.

Stress is a central, stereotypic physiological response (Levi, 1972). This
response, which is common to all stressors, involves the activation of the
pituitary-adrenal cortical axis and the sympathetic-adrenal medullary axis
with increased release of adrenal cortical and adrenal medullary hor-
mones (Selye, 1971). The stress syndrome is thought to be generally
adaptive since it activates and orients organisms with respect to environ-
mental conditions that often need to be changed. However, if stress is
long-lasting, severe, and uncontrolled it may have a devastating effect on
individuals and the groups to which they belong (Selye, 1956). Individual
physiological changes resulting from stress may cause populational in-
creases in morbidity and mortality, coupled with decreases in productive
and reproductive capacities (Christian, 1968). Thus, stress is a potentially
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significant force for change in fitness of cultural and biological systems, ,
topic of central concern among anthropologists.

One product of stress is growth disruption (Acheson, 1960; Park
1964), and disruptions of growth often leave permanent markers of stres;
on the skeleton. Such markers are usually the only means for reconstrye.
tion of stress in extinct populations and are perhaps the best retrospective
indicators of previous physiological stress for living populations. Thege
markers provide a “memory” of earlier metabolic events.

Enamel hypoplasia, a deficiency in enamel thickness due to a disrup.
tion of ameloblast activity, is a promising marker of previous stregg.
Hypoplasias are found on teeth, the most commonly recovered skeletal
remains, and are easily identified. They are widely considered to be valid
indicators of stress and by virtue of their regular, ring-like growth may
provide a longitudinal record of stress during their development (Giro,
1947; Kreshover, 1960; Massler et al. 1941: Sarnat and Schour, 1941,
Schour and Massler, 1945),

Although enamel hypoplasias have been frequently associated with 5
wide variety of stressors in experimental and clinical research, field or
naturalistic studies are rare. In this paper we present results from a study
of enamel hypoplasias of the permanent dentition in three archaeological
populations from Dickson Mounds, Lewiston, Illinois {approximately
950-1300 A.D. ). Such data may contribute information on the major stres-
sors effecting these groups, the most stressed sub-groups, the most stress-
ful ages in individuals’ lives, the broad association of stress and cultural
change, annual variation in stress levels and the later effects of childhood
stress. The specific purposes of this paper are to establish the overall
frequency of hypoplastic growth disruptions per individual in our samples
and to address the following questions: 1) Is there an increase in growth
disruptions (hypoplasias) over time at Dickson? 2) Is there a different

frequency of growth disruptions by gender? 3) Is there evidence for an
annual cycle of growth disruptions?

Archaeology and Paleoepidemiology of Dickson Mounds

The skeletal samples used in this analysis are from the Dickson
Mounds. The site, which consists of hoth burial and habitation areas, is
located near the confluence of the Illinois and Spoon Rivers, 4.8km
southeast of Lewiston, Illinois. The environment is composed of four
zones: a wet flood plain, talus slope forest, highland forest, and a plains-
prairie area. The faunal and floral assemblages and their potential for
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