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INTRODUCTION 

The very small quantities of lead present in natural sources prehistorically have not 
provided a stimulus for humans to evolve an efficient mechanism for the elimination of lead 
from the body. Lead products in historical and modern societies have exposed humans to 
lead quantities that vastly exceed their excretory maximum, resulting in body lead accu- 
mulation. Lead is absorbed from intestinal content, from inspired air and through the skin. 
About 10% of absorbed lead is deposited (with a half-life of 2-4 weeks) in various soft 
tissues, many of which are quite sensitive to the toxic effects of lead, and 90% of the 
absorbed but unexcreted lead is deposited in bone (with a half-life of 10-30 years). 
Continued lead exposure leads to a continual increase in bone lead content. This process 
creates the archaeological research opportunity to estimate the extent of an individual's 
lifetime lead exposure by chemical determination of his skeletal lead concentration (e.g. 
Aufderheide et al. 198 1, 1985). 

The physical remains employed in this analysis derive from Barbados slave skeletal 
materials recovered during archaeological investigations in the early 1970s. These investiga- 
tions formed one phase of a project concerned with reconstructing the social and cultural 

'" life of the island's slaves from the mid-seventeenth century to emancipation in 1834. The 
archaeological research included the partial excavation of a slave cemetery at Newton 
plantation. During the slave era Newton typified medium to large-scale Barbados sugar 
plantations. The cemetery excavations yielded the remains of 104 individuals interred from 
about 1660 to 1820. This skeletal collection constitutes the largest and earliest excavated 
group of African and African-descended slaves yet reported from the Caribbean and 
mainland North America (Handler and Lange 1978). 

Earlier analyses of the physical remains of Newton's slaves, particularly the teeth, have 
yielded information on demographic characteristics, pathologies, growth and sociocultural 
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behavioral patterns. These data, when combined with historical information, have enhan- 
ced our understanding of the life styles of Barbados slaves and the material conditions of 
their lives (Corruccini and Handler 1980, Handler et al. 1982, Handler and Corruccini 1983, 
1986, Corruccini et al. 1982, 1985, 1986). 

Lead concentration patterns have proven useful in interpreting some aspects of slavery 
in colonial North American sites (Aufderheide et al. 1981, 1985). In the present paper we 
analyze bone lead content and discuss its implications for understanding and interpreting 
various new dimensions of Caribbean slave life. 

MATERIALS A N D  METHODS e 

Skeletal tissue for lead analysis was available for 48 individuals from Newton cemetery. Of 
these, a total of 52 samples was removed from the mandible (usually the ramus in the gonial , 
region) of 23 individuals, from the skull (usually the temporal region) in 21, and from both 
areas in 4 cases. After cleansing the bone surface mechanically a 3 mm core of bone was 
removed by using an electric drill fitted with a stainless steel hollow core bit. Attached 
cancellous bone was carefully removed; only cortical bone was included in the final sample. 
The sample was then dried to constant weight, ashed, and a 20 mg sample of ash dissolved 
in nitric acid with added aqueous lanthanum solution to minimize matrix interference (see 
Wittmers et al. 1981). Lead concentrations were estimated with atomic absorption spec- 
trometry employing the graphite furnace method. This method gives reproducibility of 
12.4% SD for low (14pg/g ash) and 8.6% SD for high (60pg/g) bone lead concentrations 
(Wittmers et al. 1981). 

To examine non-random patterns or partitions of variance, we are uncomfortable with 
the conventional t-test of mean differences as the overall frequency distribution of values 
is decidedly non-normal and positively skewed. Although parametric statistics must be 
presented in some cases to interpret confidence intervals, we generally employ the Wilcoxon 
rank-order statistic for two-sample comparisons and the Kruskal-Wallis rank-order 
method for multiple-sample comparisons. One-way analysis of variance is also used in the 
multiple-sample comparisons, as this method is relatively robust to non-normality and with 
appreciable sample sizes yields closely comparable statistical results with Kruskal-Wallis. 
Tests are one tailed where appropriate. 

RESULTS P 

Data are given in table 1. The overall mean lead content of the bones is 1 17.6 + 94.9 ppm 
(pg lead/g bone ash). This relatively high and variable value is three to four times that of . , 
other North American slave samples (Aufderheide et al. 1985) and is comparable with 
mainland Colonial elitist whites with known consistent lead exposure (Aufderheide et al. 
1981). It is also comparable with various analyses of possibly lead-contaminated British 
Romans (Mackie et al. 1975, Waldron et al. 1976, Molleson 1987). To date no other 
samples have demonstrated such a wide range of values, from zero to more than 400 ppm. 
Some 81 % of the 21 specimens that died after the age of 30 years (when appreciable lead 
could have accumulated from constant sources) have a lead content above 100ppm. 

In order to interpret this high lead content, the following factors are examined. 
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Table 1 Lead concentration (measured in bone and derived for blood), age-at-death and sex for Barbadian slave 
specimens. Data for other parameters mentioned 61 text are given in Handler and L a n ~ e  (1978 Appendix A )  

Rank Burial" Lead concentration Age Sex 

Bone (pg /g  ash) Blood (pg/lOOml) 

(continued) 










