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 ABSTRACT  
 This research on human skeletal remains supports the previously reported general trend of health decline 

in prehistoric Ecuador that sharpens after the time of European contact. Presented by this poster is an overview of the 
osteological findings from Site 35 Salango, an analysis of new data on Site 35 Salango, and a comparison of pathologies 
observed at several distinct sites of prehistoric Ecuador.   
 New data from Site 35 is combined with previous data (Jastremski 2006, Jastremski and Graber 2009) to 
compile a comprehensive report about the health conditions and continuity of the people in Salango. The combined Site 35 
data is then used in an extended comparison of health conditions previously reported for six additional, prehistoric sites. Six 
specific health traits are selected and compared among the sites to assess general trends over time and across geography. 
Temporal trends identified are generally more obvious and statistically significant than geographical trends and support 
previous conclusions that overall health generally declined in Ecuador from the Formative Period to the Colonial Period. 
However, this analysis shows that the overall decline is inferred from sharp increases in negative health indicators for inland 
sites that overshadow more modest changes for coastal sites.  

 

BACKGROUND 
  
 Bioarchaeology is a technique for studying populations of the past that facilitates the 
analysis of the interaction between biology and culture. As the osteological analysis of human skeletal 
remains burgeons as an integral part of the understanding of the past, its adaptation will continue to yield 
greater insight to both the scientific and the lay communities. In 2011, the FAU Archaeological Field School 
rescued the remains of three burial vessels filled with an amalgam of human skeletal remains. Based on 
radiocarbon dates and years of recorded archaeological continuity, it has been established that Site 35 
Salango is associated with the Manteño culture, which flourished in the Integration Period from A.D. 500 
until the time of the Spanish Conquest in 1532. More specifically, two distinct samples from Site 35 
yielded radiocarbon dates of 645 +/- 45 BP and 430 BP (Martínez and Jastremski 2012 SAAs).  
 The history of Ecuador is generally divided into four main periods: the Preceramic 
Period (before 3500 B.C.), the Formative Period (Early and Late, 3500-500 B.C.), the Regional Development 
Period (500B.C.-A.D.500), and the Integration Period (A.D.500-1500). Ecuador represents 10,000 years of 
prehistory without a precise knowledge of the changes of health, although previous research by Ubelaker 
(1979, 1980, 1981, 1988, 1989a, 1990, 1995, 2005) and Graves (2009) suggests that the quality of health 
declined with the development of agriculture and after European contact.   
 Each of these Periods presents significant changes in subsistence strategies and the 
resources utilized, which affects the health of the individuals in different ways. The Preceramic Period 
individuals were most likely nomadic, hunting animals and foraging for edible plants, with minimal 
agriculture. The Formative Period marks the beginnings of agricultural sedentism, although practices of 
foraging and hunting were still prevalent. The Regional Development Period includes long distance 
networks of trade and more intensive agriculture. The Integration Period is characterized by population 
expansion and a wide-scale implementation of agricultural practices.     

 

METHODS 
  
 Human skeletal remains within the three most recent burial vessels from Site 35 were analyzed. Metric 
and non-metric (general skeletal markers, age, sex, stature, trauma, pathologies) data for each skeletal element was 
recorded and used for comparison.  
 Six health traits measured at Site 35 were compared with previously published results from six additional 
sites in Ecuador. For ease of comparison, the sites are separated by time period and geographical location. Bibliographic 
information from these sites was employed to look at changes in health. The six traits - dental caries, enamel hypoplasias, 
abscesses, periosteal lesions, trauma, and stature - are compared according to their frequency of occurance at each site.   
  Two-sample z-tests (or t-tests for small populations) were utilized to determine whether the differences 
between the site frequencies of each trait were statistically significant. To be able to make statements regarding general 
trends, six pairs of statistical comparisons were made for each trait: (1) early to middle coastal sites (Real Alto and Site 35); 
(2) middle to late coastal sites (Site 35 and Ayalan); (3) early to middle inland sites (Cotocollao and Jardin del Este); (4) 
middle to late inlane sites (Jardin del Este and Plaza San Marcos); (5) early to middle coastal plus inland sites (Real Alto, 
Cotocollao, and Jardin del Este compared to Site 35, Agua Blanca, and Ayalan); (6) middle to late coastal plus inland sites 
(Site 35, Agua Blanca, and Ayalan compared to Plaza San Marcos). These paired comparisons by geography and across time 
provided the support necessary to conclude whether a visible increase or decrease in the percentage frequency of a trait 
was indeed significant. 
 

CONCLUSIONS 
 
 Although the general decline in health over time was pervasive, the changes 
were more obvious in selected health traits for the inland populations considered. The reason for 
this is unclear, but one theory is that the resource of the ocean is constant. This would give coastal 
populations continuous, possibly seasonal, access to its resources of fish, crabs, crustaceans, and 
even birds. A second theory that is especially pertinent to the later coastal sites is that the dual 
implementation of agricultural practices and marine resources provided a more stable nutritional 
intake. Inland sites, with more large-scale agriculture, would be subject to a more limited 
nutritional source, and particularly with the possibility of crop failures, would be subject to more 
nutritional stress. Additionally, the decline in overall health is partly due to colonial contact, which 
increased the rate of pathologies such as dental caries, enamel hypoplasias, and infectious 
diseases. Comparisons between pre-contact and contact sites show a decrease in life expectancy 
and in the estimated age at death. These factors combine to demonstrate the negative impacts of 
colonization on the overall health of these populations (Graves 2009).  
 In addition, Site 35 Salango yielded two individual crania that provide unusual 
implications. First, the cranium that was intentionally modified, a juvenile male, was most likely 
intended to indicate that he was a member of a higher social class; this interpretation would signify 
a system of social hierarchy for Site 35 Salango. Second, the cranium that portrayed characteristics 
indicative of European ancestry, combined with several pieces of material evidence, may indicate 
that Site 35 Salango continued to be active, at least to some extent, during the Colonial Period. 
Further research, such as a FORDISC analysis and genetic testing, will be done to assess the 
question of European descent.   
 
 
 

FINDINGS 
 
 A count of the greatest number of any type of sided bone (the right femur) provided a lower bound of 12 
individuals from the three urns at Site 35 Salango. The following table summarizes the pathologies and other observations 
for these individuals. In addition to various pathologies, one instance of cranial modification was noted as well as one 
cranium that exhibited traits indicative of European ancestry.  
 The observed changes of health among coastal and inland sites are not uniform. In fact, the more 
dramatic changes are generally observed among the inland populations. The health characteristics seen to undergo the 
most dramatic changes are caries, linear enamel hypoplasias, periosteal lesions, and trauma. These more drastic changes 
are responsible for driving the combined, overall statistical significance of the decline in health over time in Ecuador.    
 

Site Real Alto Cotocollao Jardin del Este Site 35 Agua Blanca Ayalán 
Plaza San 

Marcos 

Phase 
Formative 

Period 

Formative 

Period 

Regional 

Development 

Period 

Integration 

period 

Late 
Integration 
Period 

Integration 

through 

Colonization 

Colonization 

Location Coastal Inland Inland Coastal Coastal Coastal Inland 

Characteristics 

Ceremonial 
architecture; 
cultural 
complexity; 
group of 
communities 
with hierarchy 
system; 
agriculture - 
maize 

Group of 
households; 
spatial layout 
indicates 
ritual 
significance; 
agriculture - 
beans, maize, 
quinoa, okra; 
small animals 

Proximity to 
river - fertile - 
cultivate corn 
crops, fuit, 
vegetables; 
extensive area 
of habitation; 
seconary burials 

Marine 
resources; 
domesticated 
animals; small-
scale 
agriculture; 
some social 
hierarchy and 
ritual 
significance  

Stone walled 
structures; 
stone seats - 
social 
order/hierarc
hy and ritual 
significance; 
100s of 
domestic 
structures; 
fishing and 
small-scale 
agriculture 

Primary and 
secondary 
burials with a 
random spatial 
pattern; variety 
of faunal 
remains; 
exploiting 
coastal 
environment 
(marine 
resources) 

Permanent 
settlements; 
large-scale 
agriculture; 
increased 
stress, illness, 
and violence; 
contact with 
the Spanish 
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Figure 1: An inferior view of 
cranium 35-2-669, which 

shows  tabular modification.  

Figure 2: Cranium 35-2-672 exhibits 
traits indicative of European ancestry.  

Table 1: A concise summary of my data 
and combined data at Site 35 Salango. 
The health characteristics in purple 
were employed in the extended 
comparison. 

Table 2: An overview of the 7 comparison sites that demonstrates the different 
subsistence strategies and resources during the distinct time periods.  

Pathology/Finding 
My Site 35 
Data (#,%) 

Combined 
Site 35 Data 
(Jastremski 

2006) 

Periosteal Lesions 
(tibia) 

  7, 30.4 9, 33.3 

Porotic 
Hyperostosis 
(parietal) 

  2, 4.8 n/a, 4.8 

Cribra Orbitalia   5, 29.4 20, 32.3 

Vertebral 
Osteoarthritis 

  56, 53.3 127, 35.4 

Caries   13, 14.7  24, 10.67 

Periodontal 
Disease 

  26, 29.5 n/a, 29.8 

Alveolar 
Abscesses 

  2, 18.2 5, 2 

Linear Enamel 
Hypoplasias 

  2, 2.3 14, 6.2 

Cranial 
Modification 

  1, 20 1, 14.3 

European Traits   1, 20 1, 14.3 


