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Abstract
This study presents the results of osteoarchaeological and isotopic analyses conducted
on human skeletal remains from the site of Fort Amsterdam, an eighteenth century de-
pot that held enslaved captives on the Dutch Caribbean island of St. Eustatius. Owing to
coastal erosion, human burials are frequently exposed, and partial burials have therefore
been recovered in the context of rescue excavations over several years by archaeologists
from two institutions. Archival evidence indicates that this burial groundwas used by the
African and Afro-Caribbean population of St. Eustatius, but is unclear about whether its
use was restricted to the captives at Fort Amsterdam or whether it also served the wider
population of the island.We applied osteological analysis to construct biological profiles
for these individuals (n=22) including information about sex, age, and palaeopathology.
We also conducted multiple isotope (strontium, oxygen, carbon) analysis on a subset
of the individuals (n=6) to determine if they were locally born or first generation forced
migrants, assess their childhood diets, and investigate their natal origins. Despite preser-
vation challenges, the osteological analysis showed that this population consisted of 4
non-adults (3 infants and 1 adolescent), 16 adults (including 3 females and 1male), and 2
unidentifiable individuals. Observed pathologies included dental pathologies and occu-
pational markers. These findings, while limited, provide information about the life expe-
riences of the buried population. Meanwhile, the isotopic analysis indicated that three
adult female individuals were born in Africa, while the adult male individual and two of
the infants were Creole. Therefore, the burial ground was probably used by both the
captives at the depot and by the wider African and Afro-Caribbean population of the is-
land. We show that even complex collections of partial remains are extremely important
archives of information about the lives of past peoples for whom historical evidence is
often sparse. N.B. A plain language summary is available at the end of the article.
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Introduction 

Bioarchaeological research has a great deal of value for our understanding of the lives of 
enslaved people during the colonial period. This study from the Dutch Caribbean island of St. 
Eustatius (Statia) exemplifies the ad hoc, challenging nature of such research in the insular 
Caribbean, but as in similar studies it also demonstrates that information can be gleaned even 
from partial remains, like those curated in heritage institutions across the region (see for example 
Fricke et al. 2019; Laffoon et al. 2018). However, its publication and dissemination have faced 
several setbacks since the paper was first written in 2019. This article is therefore aimed at 
disseminating the results of the research, not only to the archaeological community, but also to the 
descendant community in St. Eustatius, to whom this information belongs. We give a description 
of the archaeological context and methods of analysis, before moving on to the research results 
and conclusions. We also include (following the recommendation of Seferidou et al. 2026 in the 
edited volume Ethics in Caribbean Archaeology) a summary of the avenues of community outreach 
and engagement followed during the research. We hope that such information will soon become 
common in bioarchaeological publications, as a way to understand their social context and to hold 
academics to account for their engagement efforts. The landscape of archaeology and cultural 
heritage management in St. Eustatius has changed significantly since these analyses were 
conducted, and we hope that the current encouraging trends in Caribbean archaeological ethics 
will continue into the future (Haviser et al. 2022; Statia Government 2022; kok 2022; Seferidou et 
al. 2026). 

 

Figure 1 - Map of the Caribbean showing the location of St. Eustatius (map by 
Pepijn van der Linden & Felicia Fricke). 

2 Felicia J Fricke & Jason E Laffoon

Peer Community Journal, Vol. 5 (2025), article e117 https://doi.org/10.24072/pcjournal.643

https://doi.org/10.24072/pcjournal.643


St. Eustatius is a small island of 21km2 in the eastern Caribbean (see Figure 1) (Haviser 2001). 
In the mid to late eighteenth century, it was a thriving free trade centre under the control of the 
Dutch West India Company (WIC) (Emmer 2006; Karklins & Barka 1989). Possessing a flat 
agricultural plain between two areas of volcanic hills, as well as a sheltered bay on the Caribbean 
side, St. Eustatius became an attractive prospect for European merchants, who could take 
advantage of its location between islands colonised by the British, French, and Swedish (Oostindie 
2015). In the countryside, sugar plantations not only produced their own cane, but also processed 
cane from the surrounding islands (Cook 2015). The island’s strategic importance made it a prime 
target for attack in times of inter-imperial war, and it changed hands between European powers 
twenty-two times in the years from 1629 to 1816 (Haviser 2001; Karklins & Barka 1989). 
Thereafter, it remained Dutch, although its multinational populace ensured that its most commonly 
spoken language came to be English. After World War II, St. Eustatius, along with the other five 
Dutch islands, became part of an overseas protectorate of the Netherlands called the Netherlands 
Antilles. In 2010, a referendum on the future of the Netherlands Antilles resulted in St. Eustatius 
becoming a public body of the Netherlands, strengthening colonial oversight and placing the island 
at a disadvantage compared to Dutch municipalities in Europe (Oostindie 2013). Today, it has a 
population of around 3,000 people and is a comparatively quiet island that has not experienced a 
tourism boom. 

During its economic peak, St. Eustatius’ geographic location made it an ideal transshipment 
point for West African captives soon to be enslaved on Caribbean plantations. Indeed, the ship on 
which the famous abolitionist and former enslaved man, Olaudah Equiano, was a sailor stopped 
there to collect “a live cargo, as we call a cargo of slaves” during the mid eighteenth century 
(Equiano 1999). These captives were held at Fort Amsterdam, which had been constructed as a 
battery in the late seventeenth century. Intended to protect Oranje Bay with cannon fire, it fell out 
of use during occupations of the island by the French and English. When the Dutch returned to St. 
Eustatius in the 1720s, they repurposed the battery as a depot. At two storeys high and only 16.4 
by 6.4 metres square, the building held 450 people at a time (Morsink 2012). In 1780, erosion 
caused the southern wall of the building to fall into the sea, but by this time the slave trade had 
abandoned St. Eustatius as an important nodal point and the depot was no longer in use (Hartog 
1997; Morsink 2012). A map dating to 1781 (see Figure 2) shows the depot and, beside it, an 
enclosed area probably representing the adjacent burial ground (Morsink 2012). It also shows that 
the burial ground was located in close proximity to the town of Oranjestad and to enslaved villages 
on the Godet and DeGraaff estates. People living on the plantations or in the town could thus have 
used the Fort Amsterdam site as a location for burying and remembering their dead. 

Additionally, we know from historical evidence that the burial ground at Fort Amsterdam was in 
use from at least the 1730s onwards. A document dating to 1738 mentions a burial ground, located 
close to some manchineel trees and the Godet property, which served the African and Afro-
Caribbean population of the island (Knappert 1932). The Fort Amsterdam burial ground does 
indeed have manchineel trees (see Figure 3) and is on the border of the Godet property. However, 
the 1738 document does not specify whether the people buried there were captives being held at 
the depot, or whether they also came from some of the surrounding plantations, or from the town, 
where they might have variously been enslaved sailors, domestic servants, sex workers, or 
specialist craftspeople. If they were being held at the depot, they may have died soon after their 
ship arrived at St. Eustatius – these ships were notoriously disease-ridden, and captives were 
immunocompromised through physical and psychological stress (Kelley & Angel 1987; Lamur 
1991; Madrigal 2006). If so, the people buried at Fort Amsterdam would represent victims of the 
transatlantic slave trade who did not live long enough to be sold in the Caribbean. The question of 
who used this burial ground is central to this osteological and isotopic investigation. 
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Figure 2 – Close-up of 1781 map of St. Eustatius by P. F. Martin showing Fort 
Amsterdam. In the red circles can be seen two nearby enslaved villages (solid lines) 
and the burial ground (dashed line) (map available from the Dutch Caribbean 
Biodiversity Database, https://www.dcbd.nl/resource/3398). 
 

 

Figure 3 – The burial ground at Fort Amsterdam in 2016, showing the site 
overgrown with trees, including manchineel trees. The ruins of the fort can also be 
seen collapsing onto the beach (photo by Felicia J. Fricke). 
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This article therefore describes the analysis of human remains uncovered at the Fort 
Amsterdam burial ground site in rescue excavations by the St. Eustatius Center for Archaeological 
Research (SECAR) and Texas State University, which took place between 2012 and 2018. It is 
one of a growing number of studies that investigate the lives and life experiences of enslaved 
people in the insular Caribbean. Indeed, human remains are one of the most important resources 
we have to study the lives of enslaved people, who often did not leave any written records behind 
them (Shuler 2011; Higman 2014). Bioarchaeological studies from the Caribbean and the wider 
Americas have provided new insights on a wide range of topics such as life expectancy, infant 
mortality, disease, population diversity, and spiritual beliefs in enslaved populations (Armstrong & 
Fleischman 2003; Lee et al. 2009; Barrett & Blakey 2011; Okumura 2011; Shuler 2011). 

Prior bioarchaeological research on insular Caribbean slavery 

The first systematic studies of the remains of enslaved people in the insular Caribbean occurred 
at Newton Plantation (Barbados), and indeed the research trajectory at this site can be said to 
mirror wider developments in the region, which progress from descriptive research studies in the 
1970s, 1980s, and 1990s (Handler & Lange 1978; Corruccini et al. 1982, 1985, 1987; Handler et 
al. 1982, 1986, 1989); updated methods and the introduction of isotopic studies in the 2000s 
(Schroeder et al. 2009; Shuler 2005, 2011); and increasingly sophisticated and new types of 
analysis in the 2010s and 2020s (Schroeder et al. 2013; Laffoon et al. 2019). The level of detail 
that we can obtain about the lives of enslaved people is growing with the power of our analytical 
methods, and the frequency of such studies has also increased since the beginning of the twenty-
first century as archaeologists become more interested in the time period of Caribbean slavery. 

In the case of Newton Plantation, the context of the burial ground made the identification of the 
people buried there as enslaved people self-evident. This is often the case for buried populations 
in the Caribbean, since free (mostly white) people were generally buried in official cemeteries 
rather than in plantation burial grounds (although exceptions include for example Saban burial 
traditions, see Espersen & Haviser 2019). Other sites where the interpretation of the buried 
population as enslaved was clear include, for example, the eighteenth century Harney site in 
Montserrat, where seventeen skeletons were excavated in the 1990s. This burial ground probably 
served the enslaved population at the nearby Barnsby Plantation (Watters 1994). In the French 
Caribbean, the enslaved burial ground at L’Anse Sainte-Marguerite (Guadeloupe) was partially 
excavated between 1997 and 2002 by the Direction Regional des Affaires Culturelles (DRAC) – 
like many other enslaved burial grounds, it was located in the sand dunes of the coast (Bonnissent 
et al. 2018; Courtaud et al. 1999, 2014; Courtaud & Romon 2004; Courtaud 2013). Four burials at 
Seville Plantation in Jamaica were also excavated in the 1990s, located in the house-yards of the 
enslaved village. The buried individuals were three adult males and an adolescent female, thought 
to represent important members of the enslaved community. They were reburied in 1997 
(Armstrong & Fleischman 2003). 

Examples from the 2000s and 2010s include biomolecular analyses, which have increasingly 
contributed new data and insights on the diets and geographic origins of enslaved people in the 
Caribbean. Varney (2003, 2007) has investigated the carbon and nitrogen values of twenty 
individuals buried at the Royal Naval Hospital at English Harbour, Antigua, where differences in 
diet supported the theory that some members of the buried population were enslaved people 
working for the British Navy. In St. Maarten, analysis of ancient DNA from three individuals with 
dental modifications buried on a beach during the late seventeenth century indicated probable 
connections with modern populations residing in regions of northern Cameroon and Nigeria/Ghana 
(Schroeder et al. 2015). Analysis of strontium isotopes from the same individuals indicated they 
probably spent their childhood in Africa, and that they were therefore first-generation enslaved 
people (Schroeder et al. 2014).  

In the past decade, scientists have extracted information from ever smaller assemblages of 
teeth and bone. At Spring Bay Flat (Saba), a lockbox excavated in the enslaved quarters of a sugar 
and indigo plantation contained five human teeth from the same individual. Analysis of strontium, 
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oxygen, carbon, and nitrogen isotopes from these teeth indicated that the individual was born in 
Africa and was therefore likely a first generation enslaved person (Laffoon et al. 2018). Also on 
Saba, isotopic evidence combined with historical evidence indicated that a woman buried at Bay 
Ridge in the eighteenth century, who probably died in childbirth due to an extremely narrow pelvic 
inlet, was a first generation enslaved person (Fricke et al. 2021). Indeed, the recovery of such 
isolated remains or very small buried populations has often necessitated the use of 
osteobiographical and descriptive approaches. These have the advantage of creating nuanced, 
personal stories which are perhaps more accessible for the public than larger demographic 
studies. In some cases, these analyses have been carried out on individuals who were excavated 
as long ago as the 1980s (see for example Fricke et al. 2019 in Curaçao). Smaller studies can 
therefore contribute to the wider landscape of knowledge on the lives and lifeways of enslaved 
people, even when the archaeological context is difficult to interpret and the remains are 
incomplete. In all these cases, isotopic analysis showing that buried individuals spent their 
childhoods in Africa was pivotal in their interpretation as enslaved people, often in combination 
with historical and other evidence. 

In other cases, for example where isotopic data show that an individual was born in the 
Caribbean (i.e. was Creole), their identification as an enslaved person becomes less certain, 
although careful attention to historical and archaeological evidence can assist. At El Chorro de 
Maíta (Cuba), interpretation of one individual who may have been a first-generation enslaved 
person was tentative because although isotopic data indicated that they were born in Africa, their 
burial took place in the contact period before plantation slavery became widespread (Valcárcel 
Rojas et al. 2011). Similarly, archaeologists were cautious in their interpretations of individuals 
excavated at the beach of L’Anse du Vieux Fort and the burial ground of Morne Dauphine, both in 
Guadeloupe, due to poor preservation and a lack of contextual information (Courtaud et al. 1999). 
Three individuals found on waste ground close to the Willemstad wharf in Fleur de Marie, Curaçao, 
may have been those of free people (for example sailors), although the burial context and time 
period also make it very possible that they were enslaved (see Victorina & Kraan 2012). The 
remains of two more individuals from Veeris Plantation, Curaçao, date to around the time of 
abolition (1863) and may therefore have been enslaved or newly freed individuals living in a social 
system that still resembled slavery (Fricke & Laffoon 2019). Historical and archaeological contexts 
are therefore key to our understanding of which populations were using the burial grounds central 
to bioanthropological research in the insular Caribbean, and isotopic evidence combined with other 
data sources is often instrumental. 

The burial ground at Fort Amsterdam, St. Eustatius 

The burial ground at Fort Amsterdam lies along a low cliff to the north of the depot building, 
extending for around 20 metres (see Figure 3). It is probable that a significant number of graves 
have already eroded away over the past 250 years, and that the graves currently exposed to the 
sea were once in the middle of the site. In 2012, archaeologists from SECAR conducted a rescue 
excavation, and nine graves were partially excavated from the cliff face (Morsink 2012). More 
recently, a team from Texas State University has surveyed the clifftop burial area and excavated 
human remains from the site (Ahlman et al. 2017, 2018). In September 2017, Hurricanes Irma and 
Maria damaged the coastline, necessitating the removal of more skeletal elements by the SECAR 
archaeologist. As of 2019, seventeen burials had been excavated, and there were at least three 
more in imminent danger of erosion. The site remains vulnerable today. As a result of this ad hoc 
excavation strategy, the different numbering systems used by different groups of excavators are 
very difficult to reconcile with one another, presenting one of the biggest challenges of this research 
(see Table 1). 
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Table 1 – Reconciliation of burial numbers from Fort Amsterdam site by three 
different archaeological teams. Attempts have been made, as far as possible, to 
retain the numbering system initially implemented by Morsink (2012). 

Burial No. 2012 (SECAR) 

2017 (SECAR 
and Texas State 
University) 

2018 
(Texas 
State 
University) 

1 1 8 104 

2 2 16 110 

3A 3N  112 

3B 3S 5B 114 

4A 4 14 115 

4B 4 14 115 

5A 5 6 117 

5B 5 6 117 

6 (Sk. 1) 6 7  
6 (Sk. 2) 6 7  
7 7 12  
8 8   
9 9  106 

10    
11A  11  
11B  11  
12   12 

13  13 13 

14  15 118 

15  3 107 

16  5A  
17  17  

18  18  

19    

20    
 
The 22 individuals recovered from 17 graves were aligned east-west with the head to the west 

(i.e. towards the sea). In several cases, there was evidence for a coffin (iron nails, wood fragments) 
or grave goods and clothing, for example a pipe bowl in Burial 3A and buttons in Burial 1. 
Intercutting graves, skeletal disarticulation, erosion, and incomplete excavation of burials made it 
difficult to determine which skeletal elements belonged together, limiting the analyses that could 
be performed. Indeed, most of the skeletal elements were disarticulated. Due to the difficulty of 
interpreting the site in a way that made associations between different skeletal elements clear, we 
erred on the side of caution, although we determined that skeletal elements were more likely to 
belong together if they were excavated from the same grave. Most individuals are represented by 
only a few elements, most commonly the cranial elements. 

Where possible, bioarchaeological analyses were conducted to develop biological profiles 
including age, sex, and any evidence for palaeopathology. Individuals with available teeth were 
targeted for isotopic analysis to determine whether they were local or non-local, and thereby to 
gain some insight into how the burial ground was being used – whether by Africans being held 
captive at the Fort Amsterdam depot, or by enslaved people from the surrounding area, or both.  
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Osteological methods 

Osteological standards according to the British Association for Biological Anthropology and 
Osteoarchaeology (Brickley & McKinley 2004; Mitchell & Brickley 2017) were applied. Adult age 
assessment from the auricular surface was conducted according to Buckberry and Chamberlain 
(2002), and non-adult age assessment from epiphyseal fusion according to Schaefer et al. (2009). 
Sex assessment was more challenging, as the complicated stratigraphy of the site, the partial 
excavation of graves, and the high levels of disarticulation meant that individuals were most 
commonly represented by a cranium (and sometimes mandible) and a small number of post-cranial 
elements from the upper body. Sex assessments were therefore cautiously made using 
morphological traits of the cranium, which are less reliable than those of the pelvis and more 
population specific (Buikstra & Ubelaker 1994; Herrmann et al. 1990). 

Isotopic methods 

Isotopic analyses included strontium, oxygen, and carbon isotope measurements of dental 
enamel. The principles and methods used in the study are outlined elsewhere (Laffoon 2012; 
Laffoon et al. 2013). Briefly, strontium isotopes in human tissues represent the chemical 
environment of consumed food and water during the period of tissue formation (Bentley 2006) and 
are primarily used as an isotopic tracer of geographic residence. Oxygen isotope values in skeletal 
bioapatite reflect the oxygen isotope composition of consumed water, which varies globally based 
on geographical and climatic factors (Lightfoot & O’Connell 2016). In contrast, carbon isotope 
values in skeletal tissues are primarily influenced by the carbon isotope composition of the diet 
(Lee-Thorpe 2008) and are most often used to distinguish the relative proportions of different food 
groups. The isotopic composition of enamel samples represent the period during which the tissue 
formed, which varies between different dental elements from in utero (for deciduous teeth) to early 
childhood (for most permanent teeth), and extending into the adolescent period (~8-14 years of 
age) for third molars (AlQahtani et al. 2010; Hillson 1996).  

The oceanic islands of the insular Caribbean (i.e. excluding Trinidad) possess a limited range 
of generally low strontium isotope ratios (87Sr/86Sr) relative to the global range of variation. 
Strontium isotope measurements of biological samples from these islands have 87Sr/86Sr from circa 
0.7055 to 0.7095 (Schulting et al. 2018; Bataille et al. 2012; Laffoon et al. 2012; Giovas et al. 2016; 
Ostapkowicz et al. 2017). This limited range of bioavailable 87Sr/86Sr variation contrasts sharply 
with that observed for most continental areas of the world, where 87Sr/86Sr can be as high as 0.750 
or higher (Faure & Mensing 2005). As 87Sr/86Sr ratios are strongly influenced by geological age, 
many areas of Africa underlain by relatively old bedrock (e.g. Precambrian cratons) contain very 
high 87Sr/86Sr. The implication of this limited range of Caribbean 87Sr/86Sr in terms of paleomobility 
and provenance research, is that individuals with enamel 87Sr/86Sr > 0.7095 could not have 
originated from the oceanic islands of the Caribbean. Although such individuals could theoretically 
have originated from a wide range of locations worldwide, in the colonial period, plantation or 
enslaved contexts (in the Americas), the most plausible interpretation of these higher 87Sr/86Sr 
signals is that they reflect African natal/childhood origins. Based on these principles, several 
studies have successfully identified first-generation (forced) migrants at various sites within the 
insular Caribbean (Fricke et al. 2019; Laffoon et al. 2018; Schroeder et al. 2009; 2014), and similar 
approaches have also been applied to contemporary populations elsewhere in the Americas 
(Goodman et al. 2009; Price et al. 2012; Bastos et al. 2016). 

Oxygen isotope measurements of dental enamel are frequently used independently, or in 
combination with strontium isotopes, as a tracer in paleoenvironmental and paleomobility studies 
(Lightfoot & O’Connell 2016). In the context of studies of ancient migration, oxygen isotopes values 
(δ18O) have been shown to have limited utility for identifying movements within the Caribbean 
owing to fairly homogenous δ18O within the Caribbean region, although they are potentially useful 
for identifying first-generation immigrants originating from outside of the Caribbean (Schroeder et 
al. 2009; Laffoon et al. 2013). Whereas carbon isotope values (δ13C) cannot be directly linked to 
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geography, once an individual has been identified as likely African born, enamel δ13C signatures 
can be used to further constrain their origins within Africa (Schroeder et al. 2009). This is possible 
because enamel bioapatite δ13C is highly correlated with the average δ13C of an individual’s whole 
diet, including carbohydrates derived from plant foods (Schoeninger & Moore 1992). In traditional 
African subsistence systems, the arid and semi-arid areas of northern and eastern Africa are 
characterized by heavy reliance on various C4 plants (i.e. millet, sorghum) as staple crops, 
whereas in most of the tropical areas of Sub-Saharan Africa rice or root crops (both C3 plants) 
were the staple foods (Harris 1976). C4 plants possess very high δ13C and C3 plants very low δ13C 
with no overlap in δ13C values between them. These plant δ13C values are subsequently 
incorporated into the enamel δ13C of individuals that consume these plant foods (during childhood). 
As such, carbon isotopes can be effectively used as a supplemental geo-provenance proxy in the 
context of African diaspora studies.  

Osteological results and discussion 

The excavated population of 22 individuals consisted of four non-adults (three infants and one 
adolescent), 16 adults (including three females and one male), and two unidentifiable (although 
probably adult) individuals. The high number of individuals for whom sex is unknown is due to the 
frequent absence or poor preservation of cranial elements, which were used for sex assessment, 
as pelvic remains were generally not preserved. A summary of the osteological analysis can be 
found in Table 2. For the most incomplete individuals, information is extremely sparse. However, 
the most interesting palaeopathological observations are discussed in more detail below.  

Dental pathologies 

Carious lesions and periodontal disease such as those observed in Burial 6 (Sk. 2), Burial 10, 
Burial 11A, and Burial 13 (see Figure 4), can be caused by poor dental hygiene combined with a 
high carbohydrate diet (Hillson 2001; Ogden 2008). The development of carious lesions is often 
linked to the high consumption of sugars and carbohydrates (Cheng et al. 2009; Hillson 2001). 
Indeed, the enslaved Caribbean diet was often high in carbohydrates (Kiple & Kiple 1991). In some 
studies, enslaved women have had higher rates of carious lesions, perhaps due to their role in 
sugar cultivation (Okumura 2011). 

Osteochondritis dissecans 

The individual in Burial 7, an adult of unknown sex, exhibited porosity and new bone formation 
bilaterally at the patellar surfaces of both distal femora (see Figure 5). These joint surface 
irregularities are known as osteochondritis dissecans and are more common in males than in 
females, occurring when a piece of cartilage and underlying bone detaches from the surface of the 
joint (Ortner 2003, 351). They are usually caused when an individual engages in high levels of 
physical activity during adolescence (Kessler et al. 2014). Indeed, these lesions fit well with what 
we know about the impacts of forced labour on the human skeleton (Wilczak et al. 2009; Goode-
Null et al. 2009) and have been observed in the context of Caribbean enslavement before, for 
example in Curaçao (Fricke et al. 2019). 

Trauma or congenital anomaly 

The adult male individual in Burial 10 had a mid-line cleft in the anterior arch of the first cervical 
vertebra (atlas) for which there are two possible explanations (see Figure 5). Firstly, he may have 
suffered a fracture with non-union to the anterior arch. The two arch ends have been remodelled, 
with lipping at their margins, forming a false joint (pseudarthrosis). In modern populations, this type 
of fracture is often caused by sporting accidents and requires total isolation of the neck for a full 
recovery (Kim & Shin 2019). This interpretation would make it likely that this individual (to whom 
immobilisation and surgery would have been unavailable) suffered neck and nerve problems for 
the rest of his life. The second explanation for this anomaly could be that this vertebra simply 
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developed this way, known as a congenital anterior mid-line cleft. These are rare, and modern 
medical practitioners have had difficulty distinguishing them from fractures in living patients. For 
individuals with this congenital anomaly, treatment is not always necessary (see Prempeh et al. 
2002). Definitive diagnosis of the individal from Burial 10 is difficult also due to the fact that the 
atlas is incomplete, with the posterior arch missing either due to agenesis or due to taphonomic 
processes. 
 

Table 2 - Osteological results from Fort Amsterdam. Dark grey individuals were 
sampled for isotopic analysis. Burials 17, 18, and 19 are not included because they 
were unexcavated when this research was conducted. 

Burial No. Elements Age Sex Pathology 

1 Cranial and Post-cranial Adult Unknown None 

2 Post-cranial Adult Unknown None 

3A Post-cranial Adult Unknown None 

3B Post-cranial Adult Unknown None 

4A Cranial and Post-cranial Non-adult (~3 years) N/A None 

4B Cranial and Post-cranial Infant (1-2 years) N/A None 

5A Post-cranial Adult Unknown None 

5B Post-cranial Adult Unknown None 

6 (Sk. 1) Cranial   Adult (over 24 years) Indeterminate None 

6 (Sk. 2) Cranial and Post-cranial Adult Female 

Periodontal disease, agenesis 
of the maxillary right second 
premolar, possible porotic 
hyperostosis 

7 Post-cranial Adult Unknown 
Bilateral osteochondritis 
dissecans at distal femora 

8 Post-cranial Adult Unknown 
Degenerative joint disease at 
foot phalanges 

9 Post-cranial Unknown Unknown None 

10 Cranial and Post-cranial Adult Male 

Separation on the anterior part 
of the atlas, carious lesions, 
ante-mortem tooth loss, 
periodontal disease 

11A Cranial and Post-cranial Young Adult (18-25 years) Female 

Calculus, cribra orbitalia, 
contour change at occipital 
condyles 

11B Post-cranial Adult Unknown None 

12 Post-cranial Non-adult (6-12 years) N/A None 

13 Cranial  Young to Middle Adult (18-45 years) Female 

Calculus, periodontal disease, 
contour change at occipital 
condyles 

14 Cranial and Post-cranial Infant (~1 year) N/A None 

15 Post-cranial Adult Unknown None 

16 Post-cranial Adult Unknown None 

20 Post-cranial Unknown Unknown None 
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Figure 4 – Skeletal remains from Fort Amsterdam. (a) Burial 11A – inferior view of 
orbits showing bilateral cribra orbitalia. (b) Burial 13 – lateral view of dentition, 
showing calculus, periodontal disease, and carious lesion at left maxillary first molar. 
(c) Burial 13 – contour change at the occipital condyles (photos by Felicia J. Fricke). 

Occupational markers 

The individual in Burial 10 also has clearly demarcated muscle attachment sites on the humeri 
(at the attachment sites of the biceps brachii) and radii (at the radial tuberosities), and especially 
on the inferior aspects of the clavicles, which can be an indication of labour involving the arms (see 
Figure 5) (Mays 1999; Ponce 2012; Villotte & Knusel 2014). The clavicles are also asymmetrical 
(the right clavicle being 8mm longer than the left), which can be an indication of asymmetrical 
loading during occupational activities (Mays et al. 1999). In the context of St. Eustatius, such 
asymmetrical loading could occur during specialised craft activities (e.g. masonry), sugar 
cultivation, or animal husbandry.  

Additionally, the young to middle adult female in Burial 13 exhibited contour change at the 
lateral and medial margins of both occipital condyles (see Figure 4). She was in the ideal 
demographic for labour involving carrying loads on the head, which was (and is) a West African 
and Caribbean custom and could have caused such contour change to develop in younger 
individuals (Wilczak et al. 2009; Momsen 2010; Stahl 2016; Fricke et al. 2019). Similar changes 
are seen in Burial 11A. Indeed, as women, the individuals from Burial 11A and Burial 13 also fall 
within the demographic desired by enslavers who exploited enslaved people for domestic tasks or 
for sex work (Madrigal 2006; Jordaan 2003). Carrying heavy loads would have been required for 
ensalved women laboring in the town or on the plantations in St. Eustatius. 

Cribra orbitalia 

The young adult female in Burial 11A also exhibited porosity of the orbital roof (cribra orbitalia), 
more pronounced on the left than the right (see Figure 4). The aetiology of cribra orbitalia is 
contested amongst scholars, who as early as the 1950s identified these lesions as evidence for 
iron-deficiency anaemia, as red blood cell production increases to compensate for this stress 
(Walker et al. 2009). However, more recently scholars have instead associated these lesions with 
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other types of anaemia, such as that caused by the destruction of red blood cells in people with 
malaria. The correlation between malaria and cribra orbitalia stands; however, it now appears 
unlikely that this is due to anaemia (Schats 2023). Scholars have also found an anatomic 
predisposition to acquire cribra orbitalia among those with meningo-orbital foramina, suggesting 
that these lesions are unrelated to anaemia or to malaria and instead are developmental in origin 
(Zdilla et al. 2021; Rothschild et al. 2020). Other possible causes put forward to explain this 
porosity of the orbital roof include vitamin deficiencies such as scurvy (Schats 2023). Cole and 
Waldron (2019) have additionally cautioned that there are three different types of cribra orbitalia: 
those with developmental origins; those due to periosteal new bone formation; and inflammatory 
expansion of the orbital roof. They underline that the term ‘cribra orbitalia’ should strictly speaking 
be used only to refer to the developmental, vascular, origin of these lesions. Since the individual 
from Burial 11A has, as Cole and Waldron (2019) describe, “no change from the normal concave 
curvature” of the orbital roof, this probably indicates that these lesions are developmental and 
vascular in origin rather than pathological. In prior studies, cribra orbitalia has been used as a 
stress indicator to demonstrate the impact of malnutrition on enslaved populations (see for 
example Fricke et al. 2019; 2021; Laffoon et al. 2018; Okumura 2011). However, new 
developments in the field of biological anthropology indicate that this interpretation may have to be 
rethought. 

 

Figure 5 – Skeletal remains from Fort Amsterdam. (a) Burial 10 - superior view of 
the first and second cervical vertebrae showing anomaly at the anterior arch of the 
atlas. (b) Burial 7 – porosity and new bone formation on the patellar surfaces of both 
femora (osteochondritis dissecans). (c) Burial 10 – inferior view of asymmetrical 
clavicles showing clearly demarcated attachment sites for the costoclavicular 
ligament, the conoid ligament, the trapezoid ligament, and the subclavius muscle 
(photos by Felicia J. Fricke). 

Isotopic results and discussion 

The enamel isotope results and sample information are listed in Table 3, and displayed in 
Figures 6 and 7. In total, seven teeth were analysed from six separate individuals. Based on the 
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strontium isotope results, three individuals are identified as locals and three as non-locals (see 
Figure 6). As expected, both infants possess 87Sr/86Sr signals that fall within the range of 
Caribbean bioavailable 87Sr/86Sr (~0.7055-0.7095) and are consistent with the local range (0.7073-
0.7090) for the island of St. Eustatius (Laffoon et al. 2012; Laffoon 2012). In addition, the single 
adult male (Burial 10) sampled also has a local 87Sr/86Sr signature (0.708853). It is improbable that 
these three individuals were captives being held at the depot, and likely that they instead represent 
enslaved people from the surrounding area. All three locals not only have broadly similar 87Sr/86Sr 
ratios (0.708853, 0.708893, 0.708907) but also very comparable δ13C values (-8.8‰, -8.7‰, -
9.4‰) indicating mixed diets comprised primarily of C3 foods with smaller but significant 
contributions of C4 plant and/or marine foods (see Figure 7). The oxygen isotope values for the 
three locals (-3.4‰, -2.1‰, -3.6‰) are consistently but slightly higher than the non-locals (-5.4/-
4.3‰, -4.2‰, -4.5‰). However, enamel δ18O values can be influenced by the consumption of 
breastmilk, which is enriched in the heavier isotope, and some of the sampled dental elements 
reflect periods of early infancy, while others do not. As such, the δ18O values are not directly 
comparable to each other. Furthermore, the ranges of δ18O for the Caribbean and much of tropical 
West Africa possess considerable overlap, limiting the efficacy of this isotopic proxy in this 
research context.  

Table 3 - Sample information and isotope results from Fort Amsterdam, St. 
Eustatius. Note: for one individual, Burial 6 (Sk. 2), two different teeth were 
analysed. 

Burial No. Element Age Sex 87Sr/86Sr δ13Cen δ18Oen 

4B M1 infant n/a 0.708893 -8.7 -2.1 

6 (Sk. 2) PM1 adult female 0.724208 -6.6 -5.4 

6 (Sk. 2) M2 adult female 0.723317 -7.3 -4.3 

10 PM2 adult male 0.708853 -8.8 -3.4 

11A PM1 adult female 0.714934 -6.9 -4.2 

13 PM2 adult female 0.712467 -14.3 -5.5 

14 M1 infant n/a 0.708907 -9.4 -3.6 
 
Interestingly, all three non-local individuals are adult females. Based on the small sample size 

and the site’s complexity, it is difficult to interpret the broader implications of this pattern, although 
one possibility is that some social or economic factor may have led to an over-representation of 
first-generation females within the Fort Amsterdam cemetery. The one individual who was sampled 
twice (Burial 6, Sk. 2) has nearly identical 87Sr/86Sr in both sampled teeth. All three non-locals 
possess 87Sr/86Sr signals that are too high (>0.7095) for insular Caribbean origins but are 
consistent with African origins. Additionally, the three non-locals have quite varied 87Sr/86Sr 
signatures (Burial 6: 0.724208 & 0.723217, Burial 11A: 0.714934; Burial 13: 0.712467) indicating 
that they did not share similar geographic origins but rather likely originated from three distinct 
regions of Africa (Schroeder et al. 2014). This interpretation is further supported by their somewhat 
variable δ13C values (Burial 6: -6.6‰ & -7.3‰, Burial 11A: -6.9‰; Burial 13: -14.3‰), with two 
individuals having intermediate δ13C values consistent with mixed diets, while one non-local has a 
very low δ13C value that is more consistent with a pure C3 diet and thus an origin in the tropical 
regions of west-central Africa (Schroeder et al. 2009). This pattern of diverse geographic origins 
and diverse diets has been previously observed based on isotope results from other enslaved 
burial populations in the Americas (Goodman et al. 2009; Price et al. 2012; Bastos et al. 2016). In 
fact, this pattern is even observable (Figures 6 and 7) amongst the relatively limited number of 
comparable (e.g. combined enamel oxygen and strontium) isotopic data sets produced to date for 
the Caribbean region (Schroeder et al. 2009; Laffoon et al. 2018; 2020; Fricke et al. 2019; Laffoon 
2012). It is therefore possible that these women were captives being held at the Fort Amsterdam 
depot. 
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Figure 6 - Enamel strontium and oxygen isotope results from first-generation, 
African-born individuals in the insular Caribbean. Data sources: Fort Amsterdam, 
St. Eustatius (this study); Kamer van Koophandel, Curaçao (Fricke et al. 2019); 
Spring Bay Flat, Saba (Laffoon et al. 2018); Fort Bay Ridge, Saba, (Fricke et al. 
2021); El Chorro de Maíta, Cuba (Valcárcel Rojas et al. 2011); Newton Plantation, 
Barbados (Schroeder et al. 2009).  

 

Figure 7 - Enamel strontium and carbon isotope results from first-generation, 
African-born individuals in the insular Caribbean. Data sources: Fort Amsterdam, 
St. Eustatius (this study); Kamer van Koophandel, Curaçao (Fricke et al. 2019); 
Spring Bay Flat, Saba (Laffoon et al. 2018); Fort Bay Ridge, Saba (Fricke et al. 
2021); El Chorro de Maíta, Cuba (Valcárcel Rojas et al. 2011).  

14 Felicia J Fricke & Jason E Laffoon

Peer Community Journal, Vol. 5 (2025), article e117 https://doi.org/10.24072/pcjournal.643

https://doi.org/10.24072/pcjournal.643


Conclusions 

Scholars who have addressed the osteology of enslaved people in the Caribbean have been 
faced with numerous challenges. Enslaved burials are often located in marginal areas, for example 
along the coastline, which may make them difficult to access and vulnerable to erosion, a threat 
that is increasing with the severity of hurricanes and sea level rise influenced by global warming 
(Siegel et al. 2013; Bonnissent et al. 2018). There is a lack of funding, resources, and trained staff 
to deal with many of the burials that need rescuing. After excavation, high heat and humidity can 
cause rapid deterioration of the skeletons, which are seldom stored in climate-controlled facilities 
(Mickleburgh 2015). Building regulations do not always support development that includes 
archaeological assessment, and when such rules do exist local archaeologists may find them 
difficult to enforce (Kraan 2015). These circumstances combined have all led to the current 
situation at Fort Amsterdam, which is threatened by erosion, and has been the target of sporadic 
archaeological campaigns and subsequent fragmented recording. 

Although the Fort Amsterdam population analysed here is too small for demographic or 
statistical studies, and the disarticulation of the skeletons and confused burial context do not allow 
the analysis of complete skeletons, the question of whether these individuals were captives from 
the fort, enslaved people from the nearby surroundings, or both, can be addressed by examining 
the historical, archaeological, osteological, and isotopic information available. 

As mentioned above, we know from historical evidence that the burial ground at Fort 
Amsterdam served the African population of the island at a time when plantation slavery was the 
defining structure of Caribbean societies. Archaeological evidence from other Caribbean islands, 
such as St. Maarten and Guadeloupe, indicates that enslaved people often buried their dead on 
marginal coastal land (Bonnissent et al. 2018; Courtaud et al. 1999; Schroeder et al. 2014). 
Meanwhile, white people and free people of colour in St. Eustatius were likely to be buried in official 
cemeteries such as Old Church Cemetery at the corner of Fort Oranjestraat and Mansion Road – 
free people of colour were included in the death registers kept by the St. Eustatius government, 
while enslaved people were not (Nationaal Archief, NL-HaNA, St. Eustatius, St. Maarten en Saba 
tot 1828, 1.05.13.01, inv.nr. 246 Register van overleden personen, gehouden ter secretarie).  

In this study, osteological and isotopic evidence have shown that the buried population at Fort 
Amsterdam includes two infants born in the Caribbean (most likely on St. Eustatius), an adult male 
born in the Caribbean, and three adult women born in Africa. The women could have been captives 
from the depot; or alternatively enslaved women from the Godet or DeGraaff estates, or from the 
town. The infants, gestated and born in the Caribbean, are likely to have belonged to enslaved 
women living nearby. Finally, the Creole man may have been enslaved as a plantation labourer, a 
sailor, or a craftsman given his asymmetrical skeletal development.  

The conclusion of this research is therefore that the Fort Amsterdam burial ground, while its 
location in proximity to the depot indicates its use by African captives, also served the surrounding 
enslaved population of the island. Since the free (majority white) islanders were buried elsewhere, 
it served as a way for the Black and white, enslaved and free, populations of the island to be 
separated in death as well as in life. Fort Amsterdam was used as a depot for a span of only 56 
years, but it is clear from the stratigraphy of the site that the burial ground was in use long enough 
for people to forget where others had previously been buried, causing grave intercutting and 
disarticulation. However, the presence of coffin nails indicates that the people here, like those 
buried at other enslaved burial grounds on St. Eustatius, were buried oriented east-west with the 
head to the west, in coffins (see for example Fricke 2019, 2020). This combined with the presence 
of grave goods such as pipes indicates that the people here were buried with respect, probably by 
those who knew and loved them in life. 

Furthermore, the pathologies observed can help to build a picture of these people’s lives. They 
include evidence for hard labour and high carbohydrate diets, which we know from other studies 
were experienced by enslaved people all over the Caribbean (Craton 1991; Kiple & Kiple 1991; 
Shuler 2011; Courtaud et al. 2014) and the wider Americas (Blakey & Rankin-Hill 2009). The 
evidence from Fort Amsterdam, though fragmentary, is not in disagreement with the findings from 
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larger such studies. Importantly for St. Eustatius, although previous archaeological research on 
the island has downplayed the severity of slavery here (see Cook & Stelten 2014; Gilmore III 2005), 
our findings from this study at Fort Amsterdam are in keeping with wider evidence that slavery in 
the Dutch Caribbean was not ‘mild’ (see Fricke 2019; 2020). 

Despite the challenging nature of this site and of the skeletal remains, bioarchaeological and 
isotopic analysis of the Fort Amsterdam population has therefore provided information that 
supplements what we already knew about the site from other sources of evidence. Indeed, it has 
answered the question of who used the site by demonstrating that the buried population included 
both first generation and Creole enslaved people. Thus, the importance of this site is not only local, 
in that it contributes to our knowledge about slavery in St. Eustatius, but also regional, in that it 
demonstrates the usefulness of partial, disturbed, rescue sites that have been excavated and 
recorded by several groups of archaeologists. Its publication, more than a decade since the first 
Fort Amsterdam burial ground site report by Morsink (2012), also demonstrates that curated 
collections are able to contribute to the narrative on Caribbean enslavement, and this should 
encourage authors of grey literature reports to make their research results more widely available. 
Finally, we acknowledge the recent developments in Statian heritage management and welcome 
future research projects that respond first to the needs and wishes of the descendant community. 

Dissemination and engagement 

The osteological analysis for this study was carried out by Felicia J. Fricke as part of her 
doctoral research at the University of Kent (Fricke 2019). One third of the data for the thesis came 
from oral history interviews with Statian members of the public and cultural heritage experts, who 
also gave input on the analyses and interpretations of the project data. During her doctoral 
research, Dr. Fricke gave regular public lectures in St. Eustatius where stakeholders could see her 
work in progress, ask questions, and get involved (in 2016, 2017, and 2019). These events took 
place at the (then) Caribbean Netherlands Science Institute (CNSI) and were well attended by 
Statians. Although these events were effective at reaching their target audience, in the future we 
would encourage researchers to consider alternative event venues. The research findings of the 
doctoral study were ultimately published in a book aimed at a general audience and made available 
at the St. Eustatius public library (Fricke 2020), while the doctoral thesis is available open access 
online (Fricke 2019). To facilitate long-term commitments to Statian heritage, Dr. Fricke sends 
yearly research updates to the stakeholders who were involved in her doctoral project and to other 
interested members of the public. 

Academic dissemination of the research findings was unfortunately limited due to the COVID-
19 pandemic, which caused the 2020 conference of the (then) American Association of Physical 
Anthropologists (AAPA) to be moved online. There was therefore no opportunity for the academic 
discussion of the poster submitted by the authors to this event, although it was subsequently made 
available open access on the conference website. Additionally, the authors originally planned to 
publish this case study elswhere, and submitted a completed text for publication in 2019. However, 
delays to this publication caused the authors to retract their text in 2024, opting instead to 
disseminate these research findings online at the Peer Community in Archaeology. This responds 
to calls for open science (see for example Palmisano & Titolo 2024) as well as to calls from the 
Statian community for the release of their ancestors’ data. In community consultations organised 
by the Statia Heritage Research Commission (SHRC) and the Statia Cultural Heritage 
Implementation Committee (SCHIC, of which Dr. Fricke is a member), some local community 
members have expressed interest in the origins and lifeways of enslaved people, as well as 
concerns about the way that archaeological research has been conducted on the island (Haviser 
et al. 2022; The Daily Herald (online) 2025). This is leading to welcome reform of the policies for 
heritage management in St. Eustatius.  
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Plain language summary 

From the 1720s to 1780, the Fort Amsterdam battery building was used by Statian merchants 
as a depot in which to imprison African captives awaiting sale and transshipment to other parts of 
the Americas, where they would be enslaved in houses and on plantations. A historical document 
dating to 1738 mentions a burial ground close to Fort Amsterdam, which was used by the African 
and Afro-Caribbean population of St. Eustatius. The document does not say whether the people 
buried there were captives from the depot, or perhaps enslaved people living on the island, or both. 
For many years, skeletons have been eroding out of this burial ground and on to the beach. 
Archaeologists have been excavating the graves on the edge of the burial ground that are in 
danger of falling into the sea. This has happened sporadically over a period of years and has been 
done by people from different institutions (the St. Eustatius Center for Archaeological Research 
and Texas State University). Because the site and the circumstances of its excavation are so 
complicated, an analysis of the skeletons is very difficult. The skeletons are incomplete and it is 
often impossible to tell which bones belong to which person.  

In this article we, an osteologist (a person who studies human skeletons) and an isotope 
specialist (who uses the chemistry of teeth to understand where a person was born and grew up, 
and what they ate as a child), try to make sense of the Fort Amsterdam skeletons formerly curated 
at SECAR, and now at Heritage House. We originally wrote this article for publication in 2019, but 
delays with publication meant that we decided to publish online instead. Public engagement for 
the research took place in St. Eustatius in 2016, 2017, and 2019. Academic engagement for the 
research was limited by the COVID-19 pandemic. Further public-oriented information on this site 
can be found in Felicia Fricke’s book Slaafgemaakt: Rethinking Enslavement in the Dutch 
Caribbean, which is available from the St. Eustatius public library.  

The skeletons discussed in this article belong to twenty-two people: three infants, one teenager, 
three women, one man, and twelve to fourteen adults of unknown sex. The information available 
from their skeletons includes not only age and sex, but also evidence for diseases and stresses. 
These were, for example, dental disease and evidence for hard labour. A specific case is that of a 
man whose asymmetrical collarbones indicate he may have done hard labour that worked one 
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side of his body more than the other (for example, masonry, sugar production, or animal 
husbandry). Another specific case is that of a woman with changes to her neck that may indicate 
she was carrying heavy loads on her head. A third specific case is that of an adult of unknown sex 
with damage to their knee joints, which indicates that they did too much exercise in adolescence.  

Because dental enamel (of tooth crowns) forms early in life and does not undergo subsequent 
chemical changes, teeth represent an important archive of an individual’s early life history. By 
measuring the isotope chemistry of tooth enamel we can learn about an individual’s diet and where 
they came from. The results of the chemical (isotopic) analysis on the teeth of six people showed 
that there were both first-generation enslaved people (born in Africa) and Creole people (born in 
the Caribbean) present. The first-generation enslaved people were women whose diets indicate 
that they came from different parts of Africa, while the Creole people were two infants and one 
man. This indicates that the Fort Amsterdam burial ground was probably used for the burial of 
captives from the depot as well as for enslaved people living in St. Eustatius. The two Creole 
infants probably belonged to women enslaved on nearby plantations or in the town. Since free 
(mostly white) people were buried in the official cemeteries such as the Old Church Cemetery, the 
site at Fort Amsterdam served as a way to separate the Black and white populations of the island, 
even in death. While the depot was in use for only 56 years, the fact that the graves often cut 
through each other indicates that the burial ground was perhaps in use for longer - long enough 
for people to forget where ancestors had previously been buried. Nevertheless, the people buried 
here were laid to rest with respect, oriented east-west with their heads to the west, in coffins, 
clothed, and with grave goods (for example, a clay pipe).  

Although the analysis of these skeletons was such a challenge, the information available does 
indicate that important results can be obtained from the analysis of partial remains. The evidence 
for diseases and stresses shows that the people buried here experienced conditions similar to 
enslaved people in other parts of the Caribbean. This study and others like it contradict earlier 
archaeological work saying that slavery in St. Eustatius was ‘mild’. Finally, we are optimistic about 
the ways that Statian archaeology can become better regulated and more community-focused in 
the future. 
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