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Introduction

Analysis of human skeletal remains affords a glimpse into
prehistoric populations in an attempt to recreate their environ-
mental, social, and subsistence regimes. Examination of
traumatic injuries, infectious lesions, and indicators of stress,
allows inference of the types of injuries they sustained, the
pathologies they experienced, and the level of nutrition they
achieved within their environmental contexts.

The study of paleopathology examines the evolution and
progress of disease through long periods of time and examines
how humans adapted to changes in their environment (Roberts
and Manchester 1995). This paper focuses on a single
population that utilized a small pond on the eastern coast of
Florida approximately 7,000 years ago for the interment of
their dead. The remains from Windover (8BR246) afford the
analysis of skeletal remains from an Archaic population.
Windover Pond is a small, ephemeral but persistent freshwater
pond on the Atlantic coastal ridge in east central Florida near
Cape Canaveral. Excavations took place over three field
seasons beginning in 1984, producing the remains of 168
individuals, 91 of whom had preserved brain tissue (Doran
2002:75). Dated to over 7,000 years BP, the remains were
buried within a peat matrix, allowing for exceptional preserva-
tion (Doran and Dickel 1988; Doran et al. 1986; Doran 2002).
Excavations of Windover led to the recovery of a large number
of subadult remains. This research examines the pathologies
in subadult remains from Windover and the inferences they
allow into the level of health of an Archaic population.

The recovery and identification of subadult human skeletal
remains in the archaeological record can be problematic.
Differential preservation of elements between individuals is
dependent upon the density and porosity of bones (Stojanowski
et al. 2002), and because of the fragility of subadult remains
they are typically destroyed through diagenesis at a much
greater rate than denser adult remains. Recovery of subadult
remains also can be exceptionally challenging due to their
small size and difficulty in identification. Another factor that
may interfere in the recovery of subadult remains in archaeol-
ogy is due to differential disposal of the dead. In some cases,
subadults may be interred separately from adult remains and
therefore be excluded at the time of excavation. Subadult
remains also can be misidentified as faunal material. The
recovery of pathological subadult remains can pose additional
recovery problems, since bones affected by disease may be
more fragile than healthy remains.

A total of 67 subadults representing varying degrees of
completeness, were recovered from the Windover excavations,
affording a glimpse into the health of children from an Archaic
population. By utilizing the database created by David Dickel
and Glen Doran following the initial recovery and analysis at
the time of excavation, the remains exhibiting pathology were
isolated (“pathos population™) and a breakdown of the various
disorders was compiled. The pathological conditionsidentified
included traumatic injury, periostitis/ osteomyelitis, cribra
orbitalia, linear enamel hypoplasia, and spinal disorders.
These disorders will be defined and their incidence in the
population examined.

The Windover Population

The term “subadult” refers to any individual below 18 years
of age, as aged using standard aging methods from the
dentition, long-bone lengths, post-cranial skeletal morphology,
and population seriation. Subadults from Windover comprise
approximately 40% of the total population recovered. Figure
1 provides age breakdowns for the subadult population
(midpoint of age estimations). The “pathos population” was
identified using examination notes from Dickel and Doran
created at the time of excavation as well as re-examination by
the author, and includes only those individuals demonstrating
evidence of pathology (Figure 2).

Of the total subadult population from Windover, 27
individuals, or 38%, show evidence of pathology. Among the
27 individuals showing pathology, 50% (13 individuals)
exhibit some form of bone inflammation, 50% (13) exhibit
evidence of cribra orbitalia, 15% (4) exhibit some form of
traumatic injury, and 23% (6) exhibit linear enamel
hypoplasias. Eighteen of the 27 individuals, or 66%, exhibit
evidence of multiple pathological conditions. Three individu-
als exhibit other forms of pathology, primarily spinal disorders.

Periostitis/Osteomyelitis

Periostitis is a surface inflammation of bone, manifested by
fine pitting, longitudinal striation, and plaque-like new bone
formation on the original cortical surface (Roberts and
Manchester 1997:129). It is most often attributed to infectious
disease but can also occur secondary to traumatic injury.
Osteomyelitis is an infection of bone involving the marrow
(Ortner and Putschar 1981:41). It results from introduction of
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Figure 1. Age breakdown of subadults from the total Windover population. *One individual of 18 years of age is included
due to immature skeletal morphology and the presence of extensive pathology.
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Figure 2. Age breakdown of subadults from the “Pathos” population (N=27).

pyogenic, or pus-producing, bacteria into bone, secondary to
localized infection or trauma, or from systemic dissemination
of bacteria in the bloodstream. It produces pitting and
irregularity, as well as periosteal expansion, which produces
an enlarged, irregular appearance to the bone. Osteomyelitis
is typically accompanied by clocae, which are openings
through the bone from which pus can evacuate.

Evidence of bone infection may indicate stress within a
population in the form of malnutrition, decreased host resis-
tance, and elevated rates of morbidity and mortality. Among
the subadults of Windover, 19% showed evidence of some form
of bone inflammation, either in the form of periostitis or
osteomyelitis. Hutchinson (2002:118), in an analysis of inner
and out coastal populations from the Late Woodland phase in
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Figure 5. Example of cloaking periostitis with pathological fracture from the subadult population, Individual 77, age 10
(Photo courtesy of G. Sutton).

Figure 6. Cribra orbitalia in subadult remains, Individual 36, age 6 (Photo courtesy of G. Sutton).
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Figure 7. Example of a healed clavicular fracture in a 2-year old, Individual 134, age 2 (Photo courtesy of G. Sutton).

possibility of traumatic injury not manifesting on the skeleton
must be taken into consideration. Lacking associated trauma,
it may cautiously be assumed that the periostitis found among
the subadults from Windover was the result of infectious
processes or nutritional deficiencies experienced within the
population.

Cribra Orbitalia

Cribra orbitalia is defined as lesions in the form of bilateral
pitting of the orbital part of the frontal bone (White 2000:524).
It has been associated with iron deficiency anemia, infectious
disease, and nutrient losses due to diarrheal diseases. In an
examination of over 400 crania from European, tropical, and
sub-tropical individuals, it was concluded that iron deficiency
anemia, resulting primarily from parasitism, was strongly
associated with the occurrence of cribra orbitalia (Mittler and
Van Gerven 1994:293). Cribra orbitalia has also been linked
to nutritional deficiencies associated with scurvy (Ortner et al.
1999:322). The high incidence among Windover subadults
could be due to any of these causes. Cribra orbitalia is often
associated with diploe expansion of the cranial bones, known
as porotic hyperostosis. Analyses based on carbon and
nitrogen bone-collagen values and archacobotanical informa-
tion were consistent with a subsistence strategy that utilized
river-dwelling fauna and a range of terrestrial flora (Tuross et
al. 1994:296). Although the people from Windover followed

atypical gatherer/hunter/fisher subsistence strategy, they could
have suffered from deficiencies in nutrition leading to anemia
They also could have been exposed to infectious agents or
parasites, which could subsequently have caused bony changes
in the form of cribra orbitalia among sub-adults from this
population. However, when the number of subadults less than
ten years of age exhibiting cribra orbitalia was compared to
other preagricultural groups from the southeastern Georgia
Bight (Larson et al. 2002:424), the subadults from Windover
exhibited a lower incidence of this condition (11% in
Windover subadults versus an overall 38% from subadult
samples from the Georgia Bight)

Trauma

Trauma can be defined as any bodily injury or wound and
is one of the most common pathological conditions seen in
human skeletal remains, appearing regularly in the
paleopathological literature (Roberts and Manchester 1995:65)
The examination of fractures among individuals and fracture
patterns within populations provides us with a great deal of
information about their daily activities (Nakai et al. 1999:77).
In a previous analysis of fractures from Windover (Smith
2003), it was noted that the frequency of traumatic injury
among subadults was low. Of 67 sub-adults, only four dis-
played evidence of fracture. The fractures observed included
one depressed cranial fracture, one clavicular fracture, one






