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ABSTRACT

Objectives: The Canary Islands are considered one of the first places where Atlantic slave plantations with
labourers of African origin were established, during the 15th century AD. In Gran Canaria (Canary Islands, Spain),
a unique cemetery dated to the 15th and 17th centuries was discovered adjacent to an ancient sugar plantation
with funerary practices that could be related to enslaved people. In this article, we investigate the origin and possi-
ble birthplace of each individual buried in this cemetery, as well as the identity and social status of these people.

Materials and Methods: The sample consists of 14 individuals radiocarbon dated to the 15th and 17th centuries
AD. We have employed several methods, including the analysis of ancient human DNA, stable isotopes, and skeletal
markers of physical activity.

Results: 1) the funerary practices indicate a set of rituals not previously recorded in the Canary Islands; 2)
genetic data show that some people buried in the cemetery could have North—African and sub-Saharan African line-
ages; 3) isotopic results suggest that some individuals were born outside Gran Canaria; and 4) markers of physical
activity show a pattern of labour involving high levels of effort.

Discussion: This set of evidence, along with information from historical sources, suggests that Finca Clavijo was
a cemetery for a multiethnic marginalized population that had being likely enslaved. Results also indicate that this
population kept practicing non-Christian rituals well into the 17th century. We propose that this was possible
because the location of the Canaries, far from mainland Spain and the control of the Spanish Crown, allowed the
emergence of a new society with multicultural origins that was more tolerant to foreign rituals and syncretism. Am

J Phys Anthropol 000:000-000, 2015.

European colonization of the Americas and the exploi-
tation of its natural resources required a slave popula-
tion to satisfy the labour shortages and maintain low
production costs. African populations were selected to be
enslaved because they came from tropical environments
and had lower death rates as well as agricultural and
technological skills (Goucher et al., 1998). The Atlantic
slave trade promoted by Europeans between the 16th
and 19th centuries forcibly moved at least 12 million
people from Africa to America to be sold mainly as
labourers on large plantations in the Caribbean and
South America (Frank, 1978; Suret—Canale, 1988;
Thomas, 1997; Curtin, 1998; Worger et al., 2010). During
the 16th century, this phenomenon was closely con-
nected with the sugar industry, one of the main pillars
of the new Atlantic economy (Goucher et al., 1998;
Lobo—Cabrera, 1982, 2000).

However, the earliest Atlantic slave plantations were
located in the Macaronesian archipelagos, including
Madeira, the Canary Islands, and the Cape Verde
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Islands, at the central-eastern side of the Atlantic
Ocean (Curtin, 1998; Thomas, 1997). Textual evidence
indicates the existence of sugar cane factories in these
regions from the early middle 15th century (Curtin,
1998; Vina, 2014). In this historical and geographical
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context, the Canary Islands have special importance
because they were the only archipelago previously
inhabited by pre-European populations, as was the case
in the Americas.

The Canarian archipelago was first colonized between
the late First Millennium BC and the early First Millen-
nium AD by North African Berber populations (Maca—
Meyer et al., 2004). They remained isolated until the
13-14th centuries AD, when Portuguese, Majorcan, and
Castilians sailors rediscovered the Islands (Aznar—Val-
lejo, 2008). After this period of contact and accultura-
tion, Castilians started the conquest of the archipelago
in the early 15th century. The native pre-Hispanic popu-
lation declined quickly due to war, epidemics, and slav-
ery, and the archipelago was completely conquered in
1496 (Tenerife Island), although sugar cane plantations
were in operation from the middle of 15th century (Ron-
quillo, 2008).

Sugar production in the Canary Islands was very
important, allowing the accumulation of high revenues
and the rise of wealthy individuals in the archipelago
(Morales—Lezcano, 1970; Vina et al., 2008). Both the
Spanish Crown and private investors made huge efforts
to promote the sugar industry after the conquest of the
islands. The Crown distributed the new lands to Euro-
pean colonizers, who established sugar cane plantations
and built the facilities and factories to process the sugar,
an early model for the later colonization of America
(Thomas, 1997; Ronquillo, 2008; Vina et al., 2008).

The economy of the Canary Islands during this period
was colonial and focused on the export of sugar (Rivero—
Suarez, 1991; Vina et al., 2008; Lobo—Cabrera, 2008). The
archipelago was also an important Atlantic hub for early
maritime trade between Europe, Africa and America,
allowing the development of harbors and new cities on
the islands. As result, during the 16" century AD the
Canary Islands attracted people and investments from
Europe, witnessing the first steps in the rise of world cap-
italism (Morales—Lezcano, 1970; Lobo—Cabrera, 2008).

From the beginnings of production, the Canarian
sugar industry had a high demand for laborers (Lobo—
Cabrera, 1996, 1998; Ronquillo, 2008). Because of the
scarcity of a native population able to work in the plan-
tations, people from Europe and Africa were moved to
the islands (Lobo—Cabrera, 1996). Historical texts indi-
cate that in the late 15th and 16th centuries large num-
bers of people of North and Sub-Saharan African origin
were brought to the Canaries to serve as slaves in the
sugar industry and as domestic servants for the wealth-
iest families (Lobo—Cabrera, 1982; Vina, 2006). Accultur-
ation and integration of all of these people into the new
colonial society was relatively unproblematic, with more
flexible rules than mainland Spain (Lobo—Cabrera,
1982). However, we know very little about this process
of acculturation, mostly recorded in historical and
administrative documents, with very few archaeological
data available (Maca—Meyer et al., 2005; Arnay—de—la—
Rosa, 2009). Moreover, the archaeology of the Atlantic
slave plantation complex has mostly focused on the
Caribbean region, and little attention has been paid to
this topic on the Eastern side of the Atlantic.

In this article, we present the results from the study
of the human remains uncovered in Finca Clavijo (Gran
Canaria, Canary Islands), a recently discovered ceme-
tery that was used between the 15th and 17th centuries
AD. Located in an old sugar cane field and far from
places where people were ordinarily buried, this is an
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unusual graveyard that provides unique and new infor-
mation about an unknown population that could be
related to the earliest stages of the transatlantic slave
trade. To identify the origin and social status of the peo-
ple buried at Finca Clavijo we have employed several
methods, including the analysis of ancient human DNA,
stable isotopes, and skeletal markers of physical activity.
Genetic data are very useful as a means of locating the
most probable geographical origin of each individual.
Oxygen stable isotope analyses are used here to identify
migrants and to provide an indication of their likely
birthplace. In addition, skeletal markers of physical
activity are used to contrast our hypothesis with the
level of physical effort documented in the Finca Clavijo
population.

MATERIALS AND METHODS
Materials

The cemetery of Finca Clavijo is located in Santa
Maria de Guia, in the northern part of Gran Canaria
(Fig. 1). From 1501, the colonial government granted
land concessions to be dedicated to the cultivation of
sugarcane in this area of the island. These concessions
promoted the arrival of employees and slaves (Quin-
tana—Andrés, 2006). The second half of the 16th century
saw the rapid development of Santa Maria de Guia with
increases in productive forces, handicraft production,
and the need for domestic workers (Macias—Hernandez,
2003; Quintana—Andrés, 2006). Finca Clavijo was discov-
ered during building-works, and it covers an area of
~49 m2 We located seven different burials containing
eight individuals in primary positions. In addition, the
remains of a further six individuals were found in dis-
placed positions due to the land-works. The actual exten-
sion of this necropolis was not completely defined
because the archaeological surveys were limited to the
area affected by the works. However, surveys conducted
with georadar suggest that the cemetery continues
around the site (Mendoza—Medina et al., 2010).

The sample from Finca Clavijo cemetery has an MNI
of 14. This number was calculated from age, sex and
body size, according to Buikstra and Ubelaker (1994),
and Outram et al. (2005). Sex and age in adults were
estimated by standard protocols (Buikstra and Ubelaker,
1994; Bruzek, 2002; Buckberry and Chamberlain 2002;
Schmitt, 2005). For subadults, age was estimated by
dental eruption, skeletal maturation, and postcranial
measurement of the long bones (Buikstra and Ubelaker,
1994; Schroeder et al., 2009). Sex estimation was not
performed in subadults. Age and sex of the individuals
are shown in Table 1.

The chronology of Finca Clavijo was determined by
two AMS dates and by the nature of the artefacts recov-
ered (Table 1). Individual 2 (Beta—272293) was dated to
460 = 40 BP (cal 1410 — 1470 AD). However, in this bur-
ial we found a coin with a date of 1559 and a Franciscan
medal of the Immaculate Conception, dated to before the
17t century (Deagan, 1995, 2002). The sample from
individual 7 (Beta—-272294) was dated to 420 =40 BP
(cal AD 1430-1620). This data set situates the use of
this cemetery to the late 15th and early 17th century.

Ancient DNA methods

Authentication criteria for aDNA analysis. Follow-
Following authentication criteria for aDNA work
(Cooper and Poinar, 2000; Paabo et al., 2004), strict
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measures were taken to avoid contamination. All the
pre-PCR procedures were carried out in independent
aDNA-dedicated laboratories located at University of La
Laguna (Spain). The first step was to decontaminate and
powder the human remains. At the second stage, DNA
extraction and PCR amplification were carried out.
Finally, post-PCR analyses were undertaken in different
laboratories.

All personnel involved in aDNA analysis always wore
labcoats, faceshields, hats, and gloves. All sample manip-
ulations were performed in laminar flow cabinets, with
dedicated pipettes and sterile filter tips. All equipment
and work areas were constantly irradiated with UV
lamps (Tamariz et al., 2006) and frequently cleaned with
bleach (Kemp and Smith, 2005). Certified DNA-free
reagents and plastics were commercially acquired when-
ever possible; otherwise, they were autoclaved and UV-
treated. All metallic material was sterilized in an oven
at 200°C for at least 4 h.

To facilitate the amplification of the aDNA, we ana-
lyzed the mtDNA HVSI region using seven overlapping
small fragments. PCR reaction contained a minimum of
1000 — 3000 starting DNA molecules, because lower
DNA quantities may be susceptible to artifactual results
due to postmortem damage. One blank extraction and
three negative PCR controls per extraction and amplifi-
cation were performed to monitor contamination. As rec-
ommended for ancient skeletal remains analysis,

<>‘:\)
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Fig. 1. Map of Gran Canaria Island and Finca Clavijo

cemetery.

positive PCR controls were avoided. Finally, we com-
pared the human remains results with those of an elimi-
nation database, containing data from all the
researchers involved in the excavation, anthropological
studies, and genetic analysis. Modern DNA samples for
elimination purposes were processed in a laboratory
physically isolated from the aDNA facilities and after all
the aDNA analysis had been completed.

Samples for aDNA analysis. Thirteen dental
remains without fractures, caries or worn areas and one
bone were submitted to the aDNA laboratory, numbered
from individual 1 to individual 14. Samples for genetic
analysis were directly sent to the aDNA laboratory after
excavation. They preferably consisted of teeth based on
the better conservation of DNA in dental remains. As we
only recovered the right leg from individual 8, genetic
analyses for this sample were carried out using a pha-
lanx as the source of DNA.

DNA extraction. Tooth samples were washed with
15% HCI, rinsed with UV-treated ddH20 and exposed
to UV light for 10 min. To avoid the external surface,
teeth were transversely cut through the midline, using
an electric dental saw, and the internal pulp and dentine
were drilled out using a dental drill. For phalanx sample
decontamination, a layer of ~1 mm was removed from
the surface using a drilling machine. The bone sample
was then drilled using a dental drill.

For DNA isolation, samples were extracted following a
modified GuSCN-silica—based protocol (Maca—Meyer
et al., 2004). Buccal swabs from all the staff involved in
this study were extracted using standard protocols
(Rando et al., 1999).

Mitochondrial DNA analysis. Obtaining the whole
genome data using next—generation sequencing (NGS)
techniques is much more suitable for geographical assig-
nation than focusing on a concrete uniparental locus as
mtDNA, especially in potentially admixed population
where sex bias is expected. NGS analysis also provides
information about damage patterns and fragment length
distribution, which are crucial for authenticating aDNA
results. For those reasons, NGS and/or whole-genome

TABLE 1. Individual, age, sex, burial position, orientation, date, and grave goods of Finca Clavijo individuals (ND = not

determinated)
Individual Sex Age Position Orientation Cal. AD Grave goods and items
1 N.D. 14-16 Right lateral SW- NE - -
2 Female 25-35 Right lateral W-E 1410-1470 Christian medal/Coin
resealed in the year 1559
3 Female 20-25 Right lateral SW-NE - Possible earring/glass beads
4 Female >45 Left lateral W-E - Earrings
5 Male 35-45 Right lateral NW-SE - Copper shoe lace
6 N.D. 9-12 Left lateral W-E - -
7 Female 20-25 Right lateral NW-SE 1430-1520 and Glass beads/earrings/fragment
1600-1620 of metal of circular shape
8 N.D N.D. Right lateral N.D - -
9 N.D N.D. Disturbed N.D - -
10 N.D Subadult Disturbed N.D - -
11 N.D N.D. Disturbed N.D - -
12 N.D Subadult Disturbed N.D - -
13 N.D N.D. Disturbed N.D - -
14 N.D N.D. Disturbed N.D - -

American Journal of Physical Anthropology
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TABLE 2. Isotopic data of Finca Clavijo population

Context no. Bone Tooth 3'%0Ovppn 313C carp Carbonate-collagen
Individual (bone/tooth) sampled sampled (%) (%) difference (%,)
1 289/296 Rib M2 —4.2 -10.7 6.9
2 332/336 L rib M3 -4.0 -10.5 7.2
3 367/371 L rib M3 —4.6 -10.9 6.5
4 377/382 L rib M3 -5.5 -11.2 5.3
5 413/416 L rib M2 —4.2 -11.1 6.2
6 448/453 L rib M2 -3.8 -11.0 6.3
7 482/484 R rib M3 —4.4 -11.1 5.5
8 302 R fibula n/a n/a n/a n/a
9 168 n/a M —4.07 -11.75 n/a
10 167 n/a M2 —4.44 —11.48 n/a
11 166 n/a M3 —5.18 —11.67 n/a
12 169 n/a M -3.37 —11.09 n/a
13 170 n/a Premolar —4.38 —11.85 n/a
14 171 n/a M2 —-4.21 —11.39 n/a

analysis are now preferentially used for aDNA analysis,
including slavery studies (Martiniano et al., 2014;
Schroeder et al., 2015). As an example, in a recent publi-
cation analyzing enslaved Africans remains excavated on
the island of Saint Martin, authors were able to link the
remains not only to Africa, but also to subcontinental
areas within Africa using NGS (Schroeder et al., 2015).
However, although the cost NGS is dropping, and the
development of capture techniques for endogenous DNA
enrichment makes population genetics studies using
whole—genome data more affordable (Carpenter et al.,
2013), they are still expensive for large sample sizes.

Although in some cases mtDNA is only useful for geo-
graphical assignation at a continental scale, and results
can be affected by sex—biased admixture, it can provide
preliminary evidence about the geographical origin of
samples. First, mtDNA is maternally inherited without
recombination, so it is helpful to obtain information on
the maternal origin of human populations. Second, the
high mutation rate of mtDNA, especially in the hyper-
variable region (HVR), makes it much easier to detect
differences between populations. Third, mtDNA has
been extensively studied and is well characterized in
modern and ancient populations worldwide, including
the Canary Islands (both current and indigenous popula-
tions), North Africa, and sub-Saharan Africa. Finally,
each cell contains many copies of mtDNA so it is more
likely that this molecule can be recovered in ancient
samples.

Amplifiable mtDNA molecules were quantified using
the iQ SYBR Green Supermix kit (BioRad) in a iCycler
Thermal Cycler (BioRad). Only those samples with a
concentration greater than 100 — 200 copies per microli-
ter were selected for the amplification.

MtDNA HVR I sequencing and RFLP analysis on
Finca Clavijo samples were carried out using primer
pairs and PCR conditions as previously published
(Maca—Meyer et al., 2004). Briefly, we amplified a 400 bp
HVRI region (from 16,000 to 16,400) using seven over-
lapping fragments, with sizes ranging from 82 to 124 bp.
In addition, ancient samples were analysed for several
SNPs by RFLP analysis, to further characterize hap-
logroups H, JT, L, and UK. The volume of DNA used in
the mtDNA amplification varied depending on its con-
centration (2 — 10 pl), to incorporate to the PCR reaction
mix 1000 — 3000 starting DNA molecules. A 5 ul aliquot
of the PCR product was loaded in 10% acrylamide:bis—
acrylamide (19:1) gels, stained with ethidium bromide
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and visualized under UV to assess the amplification
yield.

PCR fragments were directly sequenced with both for-
ward and reverse primers used in amplification.
Sequencing reactions were performed with the BigDye
v3.1 Terminator Cycle Sequencing kit (Applied Biosys-
tems) and run on an ABI PRISM 3130 XL Genetic Ana-
lyzer (Applied Biosystems) following manufacturer
recommendations. DNA sequences were analyzed using
BioEdit software v.7.0.9.0 (Hall, 1999) and haplotypes
were obtained by means of HaploSearch software (Fregel
and Delgado, 2011), and further confirmed by manually
inspecting the electropherograms.

Data analysis. MtDNA sequences were sorted into
haplogroups following the most updated classification
(mtDNA tree Build 16;(van Oven and Kayser, 2009).
Phylogeographic information on mtDNA haplogroups
was used to estimate the maternal origin of Finca Clav-
ijo samples (Salas et al. 2004). Published samples from
North Africa, Sub-Saharan Africa, and the Canary
Islands, as detailed in Supporting Information Table S1,
were also used for a more refined haplotypic matches
analysis. In that analysis, the geographical origin of
each individual was inferred based on the specific
regions where its haplotype has been observed. The low
sample size prevents any other statistical analysis.

Isotopic analyses

Samples were taken from eight of the primary burials
and six samples were taken from the surface finds
(although note that these samples cannot be correlated
to those individuals analysed for aDNA and are likely to
represent less than six individuals). It was not possible
to take a sample from individual 8 as only the right leg
was recovered. Wherever possible, samples were taken
from second or third molars, although these teeth were
not available from all of the surface finds (Table 2).

Tooth enamel powder was taken using a hand held
drill with a diamond drill attachment. The pretreatment
method was based on that described in Balasse et al.
(2002); 0.1 ml of 2-3% aqueous sodium hypochlorite was
added per mg of sample. The samples were then left for
24 h at 4°C before being rinsed five times with distilled
water to remove the sodium hypochlorite; 0.1 mg of ace-
tic acid was then added per mg of sample. The samples
were then left for 4 h at room temperature, before the
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acetic acid was removed and the samples rinsed. Sam-
ples were then frozen and freeze-dried to remove any
remaining liquid.

The samples were then transferred to a vial with a
screw cap holding a septa and PCTFE washer to make a
vacuum seal and dried in an oven at 50°C overnight.
They were then reacted with 100% orthophosphoric acid
at 90°C using a Micromass Multicarb Sample Prepara-
tion System. This produced carbon dioxide which was
dried and transferred cryogenically into a PRISM mass
spectrometer for isotopic analysis. Carbon and oxygen
isotopic ratios were measured on the delta scale, in com-
parison to the international standard VPDB calibrated
using the NBS19 standard (Craig, 1957; Coplen, 1995).
Repeated measurements on international and in-house
standards show that the analytical error is better than
+0.089, for carbon and *+0.10%, for oxygen.

To compare the results to modern precipitation values,
the data must be converted to drinking water values via
a series of conversion equations. Multiple equations have
been published for each step and there is no consensus on
which equation is most appropriate (see Millard and
Schroeder, 2010 for further discussion of this topic). Here,
we used the equation given in Coplen et al. (1983) to con-
vert the data from carbonate VPDB to carbonate SMOW
and the equation given by Iacumin et al. (1996) to convert
from carbonate to phosphate. A variety of equations also
exist to convert from phosphate to drinking water values:
Longinelli (1984); Luz et al. (1984); Levinson et al. (1987);
modified Levinson (Chenery et al., 2010); Daux et al.
(2008); and Pollard et al. (2011). It is unclear, which equa-
tion can be considered the most appropriate, however as
Pollard et al. (2011) combines the data from all of the
other studies, this equation will be used preferentially.
Nevertheless, as each conversion equation increases the
error associated with the drinking water value (see Pryor
et al., 2014), the data are considered as carbonate VPDB
values wherever possible.

To understand and explain the human oxygen isotope
results, an estimation of the “local signal” was derived
from the closest GNIP international monitoring station
at Santa Cruz de Tenerife (Canary Islands). Based on
50 measurements of precipitation from 2000 to 2006,
the annual mean 8'%0 of the precipitation is —1.5%,.
Estimations of modern precipitation oxygen isotope val-
ues for the site itself, made using www.waterisotopes.
org, gives a 5'%0 value of —3.0%, (estimates for latitude
28.1447°, longitude —15.6339°, and altitude 200 m).
However, these values are for rainfall. Rainfall in low-
land areas of Gran Canaria is very low (<200 mm pa),
so it is likely that water was derived from another
source, such as wells or springs. Most of the rainfall in
Gran Canaria falls in the highland areas, around the
mountain Pico de las Nieves which rises to 1949 m in
height. The oxygen isotopes of precipitation changes by
0.3%, with every 100 m increase in altitude, thus the
precipitation at the highest point on the island should
be depleted by 5.9%, compared to precipitation at sea
level (for the summit of Pico de las Nieves the www.
waterisotopes.org estimate of the 80 of precipitation
is = —6.4%,). The groundwater, and subsequently the
wells and springs, is therefore likely have a 380 value
between —6.4 and —3.09%,.

Skeletal markers of physical activity

Degenerative joint diseases at the peripheral skeleton
and spinal column were examined in adult individuals.

Its role as a marker of activity lies in the value that is
assigned to joint wear as a sign of overstraining of
joints, especially in cases where there is asymmetry in
the limbs, or focus on specific regions. This disease-
marker was diagnosed according to the protocol of Rog-
ers and Waldron (1995). In addition, Schmorl’s nodes
and herniated discs were recorded on the spinal column
(Burke, 2012). These lesions are depressions that occur
in the joint surfaces of the vertebral bodies as result of
herniation of the intervertebral disk. Some researchers
indicated that these conditions are influenced by the bio-
mechanical loads and related trauma. These injures can
be generated by an excessive axial load on the spine or
by a repetitive stress as result of bending of the axis
with a continuous heavy load (Capasso et al., 1999;
Burke, 2012). In this regard, several studies have shown
that adolescents and young adults with high physical
demands have a high incidence of Schmorl’s nodes and
herniated discs (Ogon et al., 2001; Baranto et al., 2006).

RESULTS
The archaeological evidence

The funerary practices in the Finca Clavijo cemetery
were based on primary burial in graves distributed hori-
zontally, without contact between them (Fig. 2). These
graves were narrow and designed to contain people in a
lateral position. Only one burial contained two individu-
als, one adult and one subadult, apparently placed
simultaneously or after a short period. All bodies were
lying on their sides with their heads raised. Individuals
1, 2, 3, 5, and 7 lay on the right side while 4 and 6, 8,
did so on the left one. The position of the arms did not
follow a strict pattern, appearing stretched or bent on
the front or rear of the body. The lower extremities were
extended in most cases, with some exceptions where legs
were slightly flexed, probably in order to adapt them to
the size of the grave. The orientation of the bodies was
consistently in a W-E direction. Only the subadult had
his head to the East. The direction to which the skulls
faced is more heterogeneous, with the exception of buri-
als 4 and 7, which faced South (Table 1).

Individual 2 presents dental alterations on the central
incisors of the maxilla. On the right incisor, there is a
longitudinal incision on the buccal surface that extends
from both sides. In addition, there is an antemortem
fracture to the medial border. On the left incisor, there
is abnormal wear to the mesial edge with a peeling at
the end of the labial surface. Macroscopic characteristics
of these modifications could be consequence of the use of
the teeth as tools or due to artificial manipulations to
change the appearance of the teeth (Fig. 3).

There was a varied set of archaeological items inside
the graves and in contact with the human remains
(Mendoza—Medina et al., 2010). The objects consist of
glass beads from bracelets, earrings, a medal, a coin, a
shoelace, and a circular fragment of metal (see Table 1).
In the grave of individual 2 there was a copper alloy
coin of four “maravedis.” This coin was resealed with a
palm leaf stamp by the Cabildo de La Palma (Canary
Islands) in 1559 to confirm its value. It derives from a
series made in the mint of Santo Domingo during the
reign of Charles I prior to the date it was reminted (Gil-
Farrés, 1972). In addition, we found interesting items as
fragments of sugar molds in other archaeological levels
of the site (Mendoza—Medina et al., 2010).

American Journal of Physical Anthropology
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Fig. 2. View of Finca Clavijo cemetery (Author: José
Guillén). [Color figure can be viewed in the online issue, which
is available at wileyonlinelibrary.com.]

Fig. 3. Dental alteration on the upper incisors in individual
2 (Author: José Guillén). [Color figure can be viewed in the
online issue, which is available at wileyonlinelibrary.com.]

The mtDNA evidence

The genetic results are consistent with good preserva-
tion of human remains at the Finca Clavijo site. All sam-
ples analyzed in this study provided enough mtDNA
(3000 — 300 copies/ul) to accomplish HVRI sequencing
and RFLP analysis. The 14 samples successfully ampli-
fied and showed 10 different haplotypes that were classi-
fied in eight haplogroups.

The mtDNA haplotypes and haplogroups observed in
Finca Clavijo are all different from those in the excava-
tion team and the personnel involved in extracting and
analysing aDNA (Supporting Information Table S2),
except for three H-CRS samples. Although H-CRS hap-
lotype is frequent in the modern population of the
Canary Islands (16%) and some of the putative geo-
graphic origins for Finca Clavijo individuals [e.g., 15% in
prehispanic Canary Islands (Maca—Meyer et al., 2004;
Fregel et al., 2009, 2015), or 17% in Morocco (Ennafaa
et al., 2009)], these samples were excluded from subse-
quent analyses. Future analysis based on NGS will be
crucial for authenticating this result.
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Two samples from Finca Clavijo (individuals 9 and 13)
belong to the H haplogroup (Table 3). Although this line-
age is considered of Eurasian origin, it is common in
North Africa (Ennafaa et al., 2009). High frequencies of
haplogroup H are observed in Berber and Arab speaking
Moroccans (~35%) and drops slightly as one moves
southwards to the Sahara and Mauritania (~20%)
(Rando et al., 1998; Gonzalez et al., 2006) and east-
wards, reaching <15% in Egypt (Stevanovitch et al.,
2004). This haplogroup is also present in aboriginal sam-
ples from Tenerife, La Palma, and La Gomera (Maca—
Meyer et al., 2004; Fregel et al., 2009, 2015), and in a
Gran Canarian prehispanic sample (unpublished data).
Two samples (individuals 3 and 10) belong to the R0a
haplogroup that displays its highest frequencies in the
Arabian Peninsula (Abu—Amero et al., 2008), but is also
present in North Africa. Concretely, the haplotype 126
362 has been observed in Morocco (Brakez et al., 2001;
Falchi et al., 2006) and Mauritania (Gonzalez et al.,
2006). Individual 4 belongs to Eurasian haplogroup I.
This haplogroup is also present in Northwest (0.15%)
and North Central Africa (1.17%) (Fregel et al., 2009).
Individual 2 belongs to the Canarias autochthonous
U6b1 lineage (Rando et al., 1998). This haplogroup has a
clear Canarian aboriginal adscription, as its distribution
is restricted to the Canary Islands. Individual 14 was
classified as HV/R and assigned to a Eurasian origin,
although more SNP analyses are required to obtain a
refined classification. The rest of the samples belong to
Sub-Saharan lineages L1b (individual 12), Llc (individ-
ual 11) and L2al (individuals 1 and 5) pointing to this
area as their most probable origin.

Oxygen isotope evidence

As the local baseline value is uncertain and given the
difficulties in converting human oxygen isotope values
into drinking water values, the oxygen isotope results
will first be discussed as unconverted values. The
30yppp values range from —5.5 to —3.4%, with a
mean of —4.3%, (standard deviation=0.6, n=13). As
can be seen from Figure 4, there are two clear outliers,
Individual 4 and individual 11. These results are also
statistical outliers, lying more than 1.5 times the inter-
quartile range below quartile 1. Individual 12 is also
identified as a statistical outlier, lying more than 1.5
times the interquartile range above quartile 3.

The 3¥Oyppp results were converted to drinking
water values using the equations given in the methodol-
ogy section, although please note that these converted
values have a relatively lar§e error associated with
them. The conversion of the 3°0yppg values of Individ-
ual 4 gives drinking water values between —10.0 and
—6.9%,, with a value of —8.19, using Pollard et al.
(2011). Individual 11 has similar drinking water values
to individual 4, between —9.2 and —6.29%,, with a value
of —7.5%, using Pollard et al. (2011). When Unknown 4’s
3'80yppp result is converted to drinking water values,
the results range from —6.2 to —2.29,,, with a value of
—4.09, obtained using Pollard et al. (2011).

Physical activity markers evidence

Osteoarthritis of the spine was present in three of the
five adult individuals (Table 4). The incidence of this dis-
ease was considerably higher in individuals 4 and 5 with
an incidence of 52% of vertebrae affected for each. How-
ever, individuals 3 and 7 were not affected by this
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TABLE 3. aDNA result of Finca Clavijo population

Matches analysis

Modern  Ancient
RFLP HVRI Canary Canary  North  Sub-Saharan
Sample ID results sequence Haplogroup Adscription Islands Islands  Africa Africa
Ind.-09, 7028 Alul - 304 H Eurasian/ X X
Ind.-13 Moorish
Ind.-14 7028 Alul +; 278 HV/R Eurasian/ X X X
12308 HinfI - Moorish
Ind.-03, 7028 Alul +; 126 362 RO Eurasian/ X X
Ind.-10 12308 Hinfl - Moorish
Ind.-04 7028 Alul +; 129 148 223 I Eurasian/ X
12308 Hinfl - 391 Moorish
Ind.-02 7028 Alul +; 163 172 219 U6b1l Canarian X X
12308 Hinfl 311
+
Ind.-12 7028 Alul +; 126 187 189 L1b Sub-Saharan X X X
12308 Hinfl -; 223 264 270 African
3592 Hpal(+) 278 293 311
Ind.-11 7028 Alul +; 129 183C 189 Llc Sub-Saharan X
12308 Hinfl -; 215 223 278 African
3592 Hpal(+) 294 311 360
Ind.-01 7028 Alul +; 223 274 278 L2al Sub-Saharan X
12308 Hinfl -; 294 309 390 African
3592 Hpal(+)
Ind.-05 7028 Alul +; 189 192 223 L2al Sub-Saharan X
12308 Hinfl -; 278 293 294 African
3592 Hpal(+) 309 390
with a very low incidence, except in shoulder. Osteoar-
6.0 thirtis in the form of osteophytes, porosities, and lipping
was documented in individuals 2, 3, 4, and 5. In addi-
tion, eburnation was observed in both shoulders of indi-
-8.0 vidual 3.
~ DISCUSSION
£
=100 00 Origin of the people buried at Finca Clavijo
o &
o < o 88 S o In the late 15th and the first half of the 16th century,
-12.0 £ Q people from Africa arrived in Gran Canaria as slaves
and they were the most important marginal population
in the Canary society of the Ancient Regime (Lobo—Cab-
-14.0 " w w " " rera, 1982, 1996). The Moorish were the largest slave
-8.0 -7.0 -6.0 -5.0 4.0 3.0 20 group in the Canaries and came from the neighboring
350__ (%) African coast, specifically the area between the south of

Fig. 4. Carbonate 520 and 5'2C results.

condition. Osteoarthritic signals observed were isolated
osteophytes of variable size, joint disorders with lipping
and several syndesmophytes. This lesion was most
important in the C1-C7 (40% incidence) and T10-L5
(20-60% incidence) regions (Fig. 5).

Schmorl’s nodes were present in four of five adult indi-
viduals (Table 4). This injury was concentrated at the
C6, T1, and L5 vertebrae and the region T8-L3 (Fig. 6).
It was most important in individuals 3 and 5 with an
incidence of 28 and 36%, respectively. Individual 4 was
not affected. Herniated discs were only observed in indi-
viduals 2 and 5 with an incidence of 20% in each one
(Fig. 6). It was concentrated between T6 and T12.

Degenerative joint disease in the form of osteoarthritis
was observed on the peripheral skeleton (Fig. 7). This
injury was present in the shoulder, knee, and patella

modern-day Morocco and the Senegal River (Lobo—Cab-
rera, 1982). Sub-Saharan Africans came to the Canary
Islands through several channels: trade agreements
with the Arabs; the Portuguese slave trade; and raids
carried out by the new colonial Canarian population.
Once in the Canary Islands, these people were sold at
public auction becoming part of the workforce in houses,
convents, and sugar cane factories (Lobo—Cabrera, 1982;
Vina et al., 2008). Furthermore, a high number of the
indigenous population of the Canaries were captured
and sold into slavery during the conquest of the island
(Lobo—Cabrera, 1982).

The genetic results showed that the people buried at
the Finca Clavijo site had different maternal geographi-
cal ascriptions, as is depicted by the phylogeographic
analysis of their mtDNA composition. The majority of
lineages (H, HV/R, R0Oa, R*, and I) present in Finca
Clavijo, although of Eurasian origin, could have a North-
west African adscription pointing to Moorish slave trade.
Other haplogroups (L1b, Lle, and L2al) have a clear

American Journal of Physical Anthropology
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TABLE 4. Degenerative joint disease on the spine column in
adult individuals

Incidence (%)

Schmorl’s Herniated
Osteoarthitis nodes Disc
Individual 2 12 8 20
Individual 3 0 28 0
Individual 4 52 0 0
Individual 5 52 36 20
Individual 7 0 8 0
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Fig. 5. Osteoarthritis on the vertebral bodies joints in
adults.

Sub—Saharan African origin. Although some sub-
Saharan lineages are present in Northwest Africa due to
the gene flow from south to north detected by Rando
et al. (1998), matches analysis demonstrates that half of
the L haplotypes observed in Finca Clavijo have only
exact matches with Sub-Saharan Africa (Table 3). As
these types have not been detected in the north, these
lineages most probably relate to the black slave trade
that occurred in the Canary Islands after the conquest.
It is worth mentioning the presence of the Canarian
U6b1l haplogroup, signalling the presence of Canarian
aboriginal descendants in this cemetery. Moreover, the
existence of U6bl in the sample lets us consider if the
other North African lineages belong to autochthonous
people or if their presence is due to the Moorish slaves.
Attending to the haplotypic matches analysis (Table 3),
some lineages present in Finca Clavijo have only been
detected in North Africa (and not in the ancient Canar-
ian population). Although difference in sample size could
affect to matches estimations, this result could point to a
direct gene flow from this area.

Isotope results have contributed in locating two indi-
viduals who have lower values than expected for Gran
Canaria and therefore may have been born elsewhere
(Individual 4 and Individual 11). By comparing their
drinking water isotope values (using the Pollard et al.,
2011 equation, calculated above) to global maps of the
oxygen isotope values of precipitation (www.wateriso-
topes.org), it is clear that there are several areas around
the world where such values can be found. These places
include the North African coast and Madagascar, as well
as parts of Eurasia and the Americas. Based on the his-
torical and archaeological data, the most likely of these
locations as a place of birth for both Individual 4 and
Individual 11 is the North African coast. Individual 12
was also identified as a statistical outlier; however, the
converted results fall within the range expected for
Gran Canaria.

However, the results indicate that the majority of the
population drank water from the same source during
childhood. The most parsimonious explanation is that
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Fig. 6. Schmorl’s nodes and herniated discs incidence on the
vertebral bodies.
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Fig. 7. Osteoarthritis on the peripheral skeleton.

these people were born locally, probably on Gran Cana-
ria, although it is also possible that they were all
migrants from the same place or places with similar
drinking water isotope values. Individuals 11 and 12,
while being statistical outliers, have 3'®Oyppg values
that lie within two standard deviations of the mean, and
thus it is difficult to firmly identify them as migrants.
Individual 4, however, can more concretely be said to
have migrated during life. The tooth sampled was an
M3, and therefore would not have been affected by a
breastfeeding signal.

The results of our analysis show that the mtDNA of
individuals 11 and 12, L1lc and L1b (Table 3), belongs to
African lineages. These data match well with the results
of the isotopic analyses that suggest a foreign origin for
those individuals. However, isotopic analyses are still at
an early stage and we cannot get definitive conclusions.
This is also the case for individual 4, who belongs to
haplogroup I, which is distributed in Europe, Asia, and
North Africa. Haplogroup I has not been detected in the
pre-Hispanic population of the Canaries, so it is possible
that individual 4 came from North Africa. Again, isotopic
analyses suggest that individual 4 may be considered a
foreigner.

Individual 2 shows sharpening of the front incisors,
which could be compatible with extramasticatory tooth-
wear using teeth as tools. This female individual belongs
to haplogroup U6b1, which is a pre-Hispanic lineage of
the Canaries that has not yet been recorded outside of
the archipelago. Isotopic analyses also suggest a local ori-
gin for this individual. The use of teeth as tools in activ-
ities such as leather and fiber work has been recorded in
the pre-Hispanic population of Gran Canaria. In all the
cases documented, extramasticatory tooth-wear has been
observed in a low proportion of females (Delgado—Darias,
2009). Perhaps, the dental wear documented in the indi-
vidual two was the result of the use of the teeth for this
type of work. In this regard, although dental modification
was a common practice among the African Diaspora
(Stewart, 1939; Stewart and Groome, 1968; Alpers, 2001;
Finucane et al., 2008), and it has been recorded in skele-
tons of slave populations of African origin from colonial
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sites of the Caribbean and America (Handler et al., 1982;
Price et al., 2006), the type of dental modification prac-
ticed by Individual 2 is different.

Identity and ritual at Finca Clavijo

The skeletal markers of physical activity considered in
this article suggest that all of the adults buried in Finca
Clavijo undertook extensive physical activity that
involved significant stress on the spine and appendicular
skeleton. Osteoarthritis, Schmorl’s nodes and herniated
disc values suggest this stress was especially concentred
in the lower cervical and lower thoracic vertebrae. As in
clinical and archaeological populations, Schmorl’s nodes
and herniated discs in the Finca Clavijo population are
focused primarily in the thoracic regions (Owsley et al.,
1987; Faccia and Williams, 2008; Burke, 2012). The data
indicate that activities undertaken by the Finca Clavijo
population placed particular stress on the shoulder joint.
This pattern of use, indicating repeated activity and
overemphasis of rotation and adduction, is supported by
archaeological and clinical studies (Merbs, 1983; Wal-
dron, 1995; Crubézy et al., 2002; Martin—Dupont et al.,
2006; Schrader, 2012). High rates of osteoarthirtis,
Schmorls’ nodes and herniated disks have been observed
in enslaved populations from sugar cane plantation such
as Remley Plantation in South Carolina (Rathbun,
1987), Waterloo in Suriname (Khudabux, 1999) and
Newton cemetery in Barbados (Shuler, 2005). However,
it is difficult to associate these conditions with specific
actions, as these markers can be the result of different
activities.

The markers reported in the Finca Clavijo series sug-
gest a significant pattern of physical activity, similar to
the one described by historical texts for the enslaved pop-
ulation of sugar cane plantations in Gran Canaria. This
work included activities in the mills, in the cultivation
and harvesting of sugar cane and transportation of prod-
ucts (Brito, 2006). Men performed these tasks, although
women also had an important role in other activities that
required hard physical effort (Lobo—Cabrera, 1982). In
addition, in Santa Maria de Guia, the nearest village to
the Finca Clavijo cemetery, there is textual evidence for
the presence of African slaves working in sugar cane
plantations or as domestic servants during this period
(Andres—Quintana, 2006; Ronquillo, 2008). Here, we sug-
gest that the Finca Clavijo population was probably com-
prised of individuals who spent their working life on
plantations.

The funerary practice reported in Finca Clavijo ceme-
tery is unusual for the Canary Islands during the 15th
and 17th centuries, which suggests a differential social
status for the people buried in this site. In a historical
period where the funeral rituals were performed strictly
according to the precepts of the Catholic religion, the
presence of unorthodox burials are usually the result of
marginalization that certain groups or individuals expe-
rienced in life for various reasons, or in other cases, by
the manner of death (Aries, 1987). Examples are deaths
that occurred in extraordinary circumstances or for vio-
lations of civil and ecclesiastical laws (Lara, 1999; Har-
ding, 2000; Velasco—Vazquez et al., 2003; Di Nola, 2006).
This conduct was intended to separate these people from
the rest of society, making it public knowledge that cer-
tain attitudes or conditions constituted a serious offense
that had consequences beyond life. Therefore, it is possi-
ble that the people buried at Finca Clavijo were

excluded from Christian cemeteries because they were a
marginal minority that was not integrated into the civil
and ecclesiastical laws. This is unusual even for an
enslaved population, since at that time laws in Spain
obligated the masters to Christianize their slaves (Lobo—
Cabrera, 1982; Phillips, 1990; Arnay-de-la—Rosa and
Torres—Palenzuela, 1995; Anaya-Hernandez, 2008).
Although we can find some examples in America and the
Caribbean where enslaved people or African populations
were buried in specific places (Hansen and McGowen,
1998; Shuler, 2005).

In this regard, a medal that was buried along individ-
ual 2 indicates the use of Christian symbols for this pop-
ulation. The images in the medal show Saint Francis of
Assisi on one side, and the Immaculate Conception on
the other side. Finca Clavijo cemetery is located near to
(less than 1 km) the ruins of the Franciscan convent of
Saint Anthony of Padua. This convent was established
in 1520 in order to evangelize people in the north—west
of Gran Canaria, and it was also devoted to both Saint
Francis of Assisi and the Immaculate Conception (Cruz—
Saavedra, 2000, 2009). We understand that the medal is
an important evidence of syncretism, which indicate
that Individual 2 could be a new Christian that was con-
verted in this Franciscan convent.

Some aspects of funerary practices in Finca Clavijo
are similar to Islamic funeral ritual, such as the placing
the bodies in lateral position (Cara—Barrionuevo, 1993).
Literary evidence also indicates the presence of Islamic
funerary rituals in the Canary Islands during the 16
century. These practices were banned in 1567, after the
“Pragmatica Sancion” of Felipe II that prohibited Islam-
ism and Judaism in Spain. In spite of the ban, some
African people kept practicing Islamic rituals and buri-
als in the Canaries, because the archipelago was a new
frontier with more relaxed rules and laws (Acosta—
Gonzalez, 1989; Anaya—Hernandez, 2008, 2013; Fajardo—
Spinola, 2005). Consequently, African people could per-
form Islamic funerary rituals on the islands.

Several important features are unlike Islamic prac-
tices, however. Firstly, in Islamic burials the heads
should face in the direction of Mecca, which in the case
of Gran Canaria, would be located to the east. Only the
subadult individual from burial 1 and the individual
from burial 3 were found with their heads facing to the
east and south-east, respectively. Secondly, in Islamic
ritual individuals are placed in the graves in lateral
position on the right side and, in most of cases, supine.
This position was only found in four of the Finca Clavijo
burials, indicating that although the placement of the
body on the right side was in the majority, it was not
the norm. In addition, we recorded Christian objects in
the burials, such as the Franciscan medal, that suggest
the occurrence of Catholic rituals. Although we cannot
rule out the idea that the Christian items were used to
hide or mask the practice of African rituals (Thornton,
1988).

Moreover, we cannot rule out the influence of African
customs on the funerary practice of Finca Clavijo
because a number of these individuals are of African
descent. In Finca Clavijo, there are a number of differ-
ently colored glassbeads buried as grave goods, which
are very common in the cemeteries of African people in
the Americas and the Caribbean (Deagan, 1987; Orser,
1992). These artefacts have been interpreted as originat-
ing in Africa or displaying features that can be related
to African people (Orser, 1994; Samford, 1996; Handler,

American Journal of Physical Anthropology



10 J. SANTANA ET AL.

1997). These beads, especially the blue ones, were con-
sidered symbols of high status and power in some West-
African societies, and show important relationships to
Africa (Yentsch and Hunter, 1994; Samford, 1996; Stine
et al., 1996; Verhaeghe et al., 2014). African influences,
including Islamic, lessened over time due to numerous
factors that varied in importance from place to place.
Decisive impacts include differences in community cohe-
sion and isolation, changes of settlements from planta-
tions to urban areas, the influence of Christianity (in
Spanish territories as a legislative obligation), and the
attempt at further integration into the economic and
political structures of colonial contexts (Lobo—Cabrera,
1982; Thornton 1992; Jamieson, 1995; Goucher et al.,
1998). Furthermore, it is obvious that our limited knowl-
edge of the funerary practices of the African ascendant
population in its original environment also influences
our imprecise understanding of this topic (Thornton,
1988; Handler, 1997; DeCorse, 1991; Posnansky, 1999;
Sweet, 2003; Pearson et al., 2011).

Our interpretation is that Finca Clavijo is a multieth-
nic cemetery with a singular funerary practice, which is
result of the syncretism of various backgrounds such as
Catholic, Islamic, and African. Syncretistic funerary rit-
uals were common in the Americas and other places in
the Atlantic sphere where African people were involved
(Mulago, 1991; Patterson, 1982; Jamieson, 1995; Tishken
et al., 2009; Pearson et al., 2011), and are also observed
in other spheres such as religion, music, dance, arts,
vocabulary, and folklore (Blassingame, 1972; Genovese,
1972; Hall, 1990; Patterson, 1982; Thornton, 1992; Sin-
gleton, 1995; Manning, 2014).

Concurrently, the funeral ritual observed in Finca Clav-
ijo can be considered as an indicator of cultural resistance
and the capacity for agency of a population that was able
to generate procedures of material and symbolic represen-
tation of their identity, despite their social marginaliza-
tion (Ewen, 2000; Groovert, 2000; Kelly, 2008).

CONCLUSIONS

We propose that Finca Clavijo is likely a cemetery
where enslaved people were buried. In favor of this inter-
pretation we have several skeletal markers of physical
activity that indicate a high level of physical effort,
mtDNA lineages related to the geographical places where
people were enslaved at that time, and data suggesting
that some of these individuals were born far from Gran
Canaria. In addition, we observe an unusual burial prac-
tice that could be a reflection of different rituals such as
African, Islamic, and Christian. Acculturation and inte-
gration of slave people into the colonial society in Canary
Islands may be a process where social identities had to be
reformulated to integrate into an Atlantic society. This
cemetery should be understood as the consequence of a
very specific situation in the context of the new society
that was formulated in the Atlantic colonial world
(Goucher et al., 1998; Elliott, 2001; Pietschamnn, 2002).
In this regard, Finca Clavijo cemetery provides important
archaeological evidence of the early Atlantic world.

ACKNOWLEDGMENTS

The authors express our gratitude to Tibicena SL for
permission to study the human remains. Special thanks
should be addressed to all the archaeologists who partici-
pated in the field work. EL would like to thank James Rolfe
for his assistance with isotopic analysis. JM is part of the

American Journal of Physical Anthropology

Research Group IT-622—-13/UFT 11/09 of the University of
the Basque Country. They wish to thank associate editor
and both reviewers for their constructive comments and
suggestions.

LITERATURE CITED

Abu—Amero KK, Larruga JM, Cabrera VM, Gonzalez AM. 2008.
Mitochondrial DNA structure in the Arabian Peninsula. BMC
Evol Biol 8:45.

Acosta—Gonzalez A. 1989. Moriscos e Inquisicion en Canarias
durante el siglo XVI. Rev Fac Geo Hist Uni La Laguna 4:
31-68.

Alpers N. 2001. Becoming “Mozambique”: Diaspora and Identity
in Mauritius. In: Teelock V, Alpers N, editors. History, Mem-
ory and Identity. Port Louis: Nelson Mandela Center for Afri-
can Culture. p. 117-155.

Anaya—Hernandez LA. 2008. Los delitos de los moriscos.
Anuario de Estudios Atlanticos 54-1: 451-467.

Anaya-Hernandez LA. 2013. Los moriscos canarios: exceptua-
dos de la expulsion. Actas XII Simposio Internacional de
Mudejarismo (Teruel, 14-16 de septiembre de 2011): 491-498.

Aries P. 1987. El hombre ante la muerte. Ed. Taurus: Madrid.

Arnay—de-la—Rosa M. 2009. La arqueologia histérica en Cana-
rias. El yacimiento sepulcral de la Iglesia de Nuestra Senora
de La Concepcion de Santa Cruz de Tenerife. Arqueologia
Iberoamericana 3:21-36.

Arnay-de-la—Rosa M, Torres—Palenzuela J. 1995. Excavacién
arqueoldgica en la Iglesia de La Concepcion de Santa Cruz de
Tenerife. Invest Arqueoldgicas 4:217-306.

Aznar—Vallejo E. 2008. Exploracion y colonizacién en la configu-
racion de la Europa atlantica. Historia, Instituciones, Docu-
mentos 35:45-61.

Balasse M, Ambrose SH, Smith AB, Price TD. 2002. The sea-
sonal mobility model for prehistoric herders in the South—
western Cape of South Africa assessed by isotopic analysis of
sheep tooth enamel. J Archaeol Sci 29:917-932.

Baranto A, Hellstrem M, Nymar R, Lundin O, Swrd L. 2006.
Back pain and degenerative abnormalities in the spine of
young elite divers: a 5—year follow—up magnetic resonance
imaging study. Knee Surg Sports Traumatol Arthrosc 14:
907-914.

Blassingame JW. 1972. The Slave Community: Plantation Life
in the Antebellum South. New York: Oxford University Press.

Brakez Z, Bosch E, Izaabel H, Akhayat O, Comas D,
Bertranpetit J, Calafell F. 2001. Human mitochondrial DNA
sequence variation in the Moroccan population of the Souss
area. Ann Hum Biol 28:295-307.

Bruzek J. 2002. A method for visual determination of sex, using
the human hip bone. Am J Phys Anthropol 117:157-168.

Buckberry JL, Chamberlain AT. 2002. Age estimation from the
auricular surface of the ilium: a revised method. Am J Phys
Anthropol 119:231-239.

Buikstra JE, Ubelaker D, editors. 1994. Standards for data col-
lection from human skeletal remains. Fayetteville: Arkansas
Archaeological Survey Research Series.

Burke KL. 2012. Schmorl’s nodes in an American military popu-
lation: frequency, formation, and etiology. J Forensic Sci 57:
571-5717.

Capasso L, Kennedy KAR, Wilczak CA. 1999. Atlas of occupa-
tional markers on human remains. Teramo: Edigrafital.

Cara—Barrionuevo L. 1993. La civilizacién islamica. Almeria:
Historia de Almeria.

Carpenter ML, Buenrostro JD, Valdiosera C, Schroeder H,
Allentoft ME, Sikora M, Rasmussen M, Gravel S, Guillén S,
Nekhrizov G, Leshtakov K, Dimitrova D, Theodossiev N,
Pettener D, Luiselli D, Sandoval K, Moreno—Estrada A, Li Y,
Wang J, Gilbert MT, Willerslev E, Greenleaf WJ, Bustamante
CD. 2013. Pulling out the 1%: whole—genome capture for the
targeted enrichment of ancient DNA sequencing libraries. Am
J Hum Genet 93:852-64.

Chenery C, Mildner G, Evans J, Eckardt H, Lewis M. 2010.
Strontium and stable isotope evidence for diet and mobility in
Roman Gloucester, UK. J Archaeol Sci 37:150-163.



EVIDENCE OF AFRICAN DIASPORA PEOPLE IN CANARY ISLANDS 11

Cooper A, Poinar HN. 2000. Ancient DNA: do it right or not at
al. Science 289:1139.

Coplen TB. 1995. New IUPAC guidelines for the reporting of
stable hydrogen, carbon and oxygen isotope—ratio data. J Res
Natl Inst Stan 100:285.

Coplen TB, Kendall C, Hopple J. 1983. Comparison of stable
isotope reference samples. Nature 302:236-238.

Craig H. 1957. Isotopic standards for carbon and oxygen and
correction factors for mass—spectromic analysis of carbon
dioxide. Geochim Cosmochim Acta 12:133-149.

Crubézy E, Goulet J, Jaruslav B, Jan J, Daniel R, Bertrand L.
2002. Epidemiology of osteoarthritis and enthesopathies in a
European population dating back 7700 years. Joint Bone
Spine 69:580-588.

Cruz—Saavedra AJ. 2000. Los franciscanos en el NO. de Gran
Canaria: el convento de San Antonio de Padua de la Villa de
Galdar 1520-1835. Revista De Historia Canaria 182:11-38.

Cruz—Saavedra AJ. 2009. El convento de San Antonio de Padua
de Galdar (1520-1835): una hipétesis de reconstruccion ideal.
Anuario De Estudios Atlanticos 55:609-654.

Curtin PD. 1998. The rise and fall of the plantation complex:
essays in Atlantic history. Cambridge: Cambridge University
Press.

Daux V, Lecuyer C, Heran M, Amiot R, Simon L, Fourel F,
Martineau F, Lynnerup N, Reychler H, Escarguel G. 2008.
Oxygen isotope fractionation between human phosphate and
water revisited. J Hum E 55:1138-1147.

Deagan K. 1987. Artifacts of the Spanish Colonies of Florida
and the Caribbean, 1500-1800. Volume 1: Ceramics, Glass-
ware, and Beads. Washington, D.C.: Smithsonian Institution
Press,

Deagan K. 1995. Puerto Real: The Archaeology of a Sixteenth—
Century Spanih Town in Hispaniola. Portable personal pos-
sessions. Gainesville: University Press of Florida.

Deagan K. 2002. Artifacts of the Spanish Colonies of Florida
and the Caribbean, 1500-1800. Washington: Smithsonian
Institution Press.

DeCorse C. 1991. West African Archaeology and the Atlantic
Slave Trade. Slavery Abolition 12:92-96.

Delgado-Darias T. 2009. La historia en los Dientes. Una
aproximacion a la prehistoria de Gran Canaria desde la
antropologia dental. Las Palmas de Gran Canaria: Cabildo de
Gran Canaria.

Di Nola AM. 2006. La negra senora. Antropologia de la muerte
y el luto. Barcelona: Belacqua Editorial.

Elliott J. 2001. En busqueda de la historia atlantica. Las Pal-
mas de Gran Canaria: Cabildo de Gran Canaria.

Ennafaa H, Cabrera VM, Abu—Amero KK, Gonzalez AM, Amor
MB, Bouhaha R, Dzimiri N, Elgaaied AB, Larruga JM. 2009.
Mitochondrial DNA haplogroup H structure in North Africa.
BMC Genet 10:8.

Ewen CR. 2000. From Colonist to Creole: Archaeological Pat-
terns of Spanish Colonization in the New World. Hist
Archaeol 34:36-45.

Faccia KJ, Williams RC. 2008. Schmorl’s nodes: clinical signifi-
cance and implications for the bioarchaeological record. Int J
Osteoarchaeol 18:28-44.

Fajardo—Spinola F. 2005. Las victimas de la Inquisiciéon en las
Islas Canarias. La Laguna: Francisco Lemus.

Falchi A, Giovannoni L, Calo CM, Piras IS, Moral P, Paoli G,
Vona G, Varesi L. 2006. Genetic history of some western Med-
iterranean human isolates through mtDNA HVRI1 polymor-
phisms. J Hum Genet 51:9-14.

Finucane BC, Manning K, Touré M. 2008. Prehistoric dental
modification in West Africa—early evidence from Karkarichin-
kat Nord, Mali. Int J Osteoarchaeol 18:632—-640.

Frank AG. 1978. World Accumulation, 1492—-1789. New York/
London: Monthly Review Press.

Fregel R, Cabrera VM, Larruga JM, Hernandez JC, Gamez A,
Pestano JJ, Arnay M, Gonzalez AM. 2015. Isolation and
prominent aboriginal maternal legacy in the present—day
population of La Gomera (Canary Islands). Eur J Hum Genet
23:1236-1243.

Fregel R, Delgado S. 2011. HaploSearch: a tool for haplo-
type—sequence two—way transformation. Mitochondrion 11:
366-367.

Fregel R, Pestano J, Arnay-de-la—Rosa M, Cabrera VM,
Larruga JM, Gonzalez AM. 2009. The maternal aborigine col-
onization of La Palma (Canary Islands). Eur J Hum Genet
17:1314-1324.

Genovese ED. 1972 Roll, Jordan, Roll: The World the Slaves
Made. New York: Vintage Books.

Gil-Farrés O. 1972. Historia de la Moneda Espanola. Madrid:
Selecciones del Reader Digest.

Goucher CL, LeGuin CA, Walton LA. 1998. Commerce and
Change: the creation of a Global Economy and the Expansion
of Europe. In: Goucher CL, LeGuin CA, Walton LA, editors.
In the Balance: Themes in Global History, Boston: McGraw—
Hill. p. 491-508.

Gonzalez AM, Cabrera VM, Larruga JM, Tounkara A, Noumsi
G, Thomas BN, Moulds JM. 2006. Mitochondrial DNA varia-
tion in Mauritania and Mali and their genetic relationship
to other Western Africa populations. Ann Hum Genet 70:
631-657.

Groovert M. 2000. Creolization and Archaeology of Multiethnic
Households in the American South. Hist Archaeol 34:99-106.

Hall TA. 1999. BioEdit: a user—friendly biological sequence
alignment editor and analysis program for Windows 95/98/
NT. Nucleic Acids Res 41:95-98.

Hall RL. 1990. African religious retentions in Florida. In: Hollo-
way JE, editor. Africanisms in American culture. Blooming-
ton: Indiana University Press. p 98-118.

Handler JS. 1997. An African-Type healer/diviner and his
grave goods: a burial from a plantation slave cemetery in Bar-
bados, West Indies. Int J Hist Archaeol 1:91-130.

Handler JS, Corruccini RS, Mutaw RdJ. 1982. Tooth mutilation
in the Caribbean: evidence from a slave burial population in
Barbados. J Hum E 11:297-313.

Handler JS, Conner MD, Jacobi KP. 1989. Searching for a Slave
Cemetery in Barbados, West Indies: Bioarchaeological
Ethnohistorical Investigations: Center for Archaeological
Investigations.

Hansen J, McGowen G. 1998. Breaking Ground, Breaking
Silence: the Story of New York’s African Burial Ground. New
York: Henry Holt.

Harding V. 2000. Whose body? A study of attitudes towards the
dead body in early modern Paris. In: Gordon B, Marshall P,
editors. The place of the dead death and remembrance in late
Medieval and early Modern Europe. Cambridge: Cambridge
University Press. p 170-187.

Tacumin P, Bocherens H, Mariotti A, Longinelli A. 1996. Oxygen
isotope analyses of co—existing carbonate and phosphate in
biogenic apatite: a way to monitor diagenetic alteration of
bone phosphate? Earth Planet Sc Lett 142:1-6.

Jamieson RW. 1995. Material culture and social death: African—
American burial practices. Hist Archaeol 29:39-58.

Kelly KG. 2008. Creole cultures of the Caribbean: historical
Archaeology in the French West Indies. Int J Hist Archaeol
12:388-402.

Kemp BM, Smith DG. 2005. Use of bleach to eliminate contami-
nating DNA from the surface of bones and teeth. Forensic Sci
Int 154:53-61.

Khudabux MR. 1999. Effects of life conditions on the health of
a negro slave community in Suriname. In: Haviser JB, editor.
African Sites Archaeology in the Caribbean. Princeton: Mar-
kus Wiener Publishers. p. 291-312.

Lara MJ. 1999. La muerte barroca: ceremonia y sociabilidad
funeral en Huelva durante el siglo XVII. Huelva: Universidad
de Huelva.

Levinson AA, Luz B, Kolodny Y. 1987. Variations in oxygen iso-
topic compositions of human teeth and urinary stones. Appl
Geochem 2:367-371.

Lobo—Cabrera M. 1982. La Esclavitud en Las Canarias Orien-
tales en El Siglo XVI (Negros, Moros y Moriscos). Santa Cruz
de Tenerife: Cabildo de Gran Canaria.

Lobo—Cabrera M. 1996. Esclavitud y aziucar en Canarias. In:
Vieira A, editor. Escravos com e sem acucar. Actas do

American Journal of Physical Anthropology



12 J. SANTANA ET AL.

semindrio internacional. Funchal: Centro de Estudos de His-
toria do Atlantico; Secretaria Regional do Turismo e Cultura.
p 103-117.

Lobo—Cabrera M. 2000. Canarias y los mercados del azicar en
el siglo XVI. In: Viera A. Historia do A¢ucar. Funchal: Centro
de Estudos de Historia do Atlantico; Secretaria Regional do
Turismo e Cultura. p 203-220.

Lobo—Cabrera M. 2008. El comercio canario europeo bajo Felipe
II, 2th ed. Santa Cruz de Tenerife: Idea.

Longinelli A. 1984. Oxygen isotopes in mammal bone phosphate — a
new tool for paleohydrological and paleoclimatological research.
Geochim Cosmochim Acta 48:385-390.

Luz B, Kolodny Y, Horowitz M. 1984. Fractionation of oxygen
isotopes between mammalian bone phosphate and environ-
mental drinking-water. Geochim Cosmochim Acta 48:
1689-1693.

Maca—-Meyer N, Arnay-de-la—Rosa M, Rando JC, Flores C,
Gonzalez AM, Cabrera VM, Larruga JM. 2004. Ancient
mtDNA analysis and the origin of the Guanches. Eur J Hum
Genet 12:155-162.

Maca—Meyer N, Cabrera VM, Arnay—de-la—Rosa M, Fregel R,
Gonzalez AM, Larruga JM. 2005. Mitochondrial DNA diver-
sity in 17th—18th century remains from Tenerife (Canary
Islands). Am J Phys Anthropol 127:418-426.

Macias—Hernandez AM. 2003. La Economia del Noroeste de
Gran Canaria, 1500-1900. en 475 aniversario de la
fundacién de Santa Maria de Guia de Gran Canaria, Ayunta-
miento de Santa Maria de Guia, Las Palmas de Gran Cana-
ria. p 193-247.

Manning C. 2014. Magic, religion, and ritual in Historical
Archaeology. Hist Archaeol 48:1-10.

Martiniano R, Coelho C, Ferreira MT, Neves MdJ, Pinhasi R,
Bradley DG. 2014. Genetic evidence of African slavery at the
beginning of the trans—Atlantic slave trade. Sci Rep Article
number: 5994. doi:10.1038/srep05994.

Martin—Dupont S, Cunha E, Rougé D, Crubézy E. 2006. Spon-
dylarthropathy striking prevalence in a 19th—-20th century
Portuguese collection. Joint Bone Spine 73:303-310.

Mendoza—Medina F, Medina—Suarez I, Moreno Benitez M,
Guillén—-Medina J, Alamén—Nunez M, Marrero-Romero R,
Ojeda—Oliva C, Mendoza—Garcia T, Placin—Loépez O. 2010.
Intervencién Arqueoldgica en Finca Clavijo (Santa Maria de
Guia). Unpublished report. Las Palmas de Gran Canaria:
Cabildo de Gran Canaria.

Merbs C. 1983. Patterns of activity—induced pathology in a
Canadian Inuit population. Ottawa: National Museums of
Canada.

Millard AR, Schroeder H. 2010. ‘True British sailors a com-
ment on the origin of the men of the Mary Rose. J Archaeol
Sci 37:680-682.

Morales—Lezcano, 1970. Relaciones mercantiles entre Inglaterra
y los archipiélagos del Atlantico Ibérico. Su estructura y su
historia. La Laguna: Instituto de Estudios Canarios.

Mulago V. 1991. Traditional African religion and Christianity.
In: Olupona JK, editor. African Traditional Religions in Con-
temporary Society. New York: Paragon House. p 119-135.

Ogon M, Riedl-Huter C, Sterzinger W, Krismer M, Spratt KF,
Wimmer C. 2001. Radiologic abnormalities and low back pain
in elite skiers. Clin Orthop 390:151-162.

Orser CE. 1992. Beneath the material surface of things: com-
modities, artifacts, and slave plantations. Hist Archaeol 26:
94-104.

Orser CE. 1994. The archaeology of African—American slave
religion in the antebellum South. Camb Archaeol J 4:33-45.
Outram AK, Kntisel CJ, Knight S, Harding AF. 2005. Under-
standing complex fragmented assemblages of human and ani-
mal remains: a fully integrated approach. J Archaeol Sci 32:

1699-1710.

Owsley D, Orser C, Mann R, Moore—Jansen P, Montgomery R.
1987. Demography and Pathology of an Urban Slave Popula-
tion from New Orleans. Am J Phys Anthropol 74:185-197.

Paabo S, Poinar H, Serre D, Jaenicke-Despres V, Hebler J,
Rohland N, Kuch M, Krause J, Vigilant L, Hofreiter M.

American Journal of Physical Anthropology

2004. Genetic analyses from ancient DNA. Annu Rev Genet
38:645-679.

Patterson O. 1982. Slavery and Social Death. Cambridge: Har-
vard University Press.

Pearson AFP, Jeffs B, Witkin A, MacQuarrie H. 2011. Infernal
traffic: Excavation of a liberated African graveyard in
Rupert’s Valley, St. Helena. York: CBA Research Report 169.
Council for British Archeology.

Pietschamnn H, editor. 2002. Atlantic history: history of the Atlan-
tic system, 1580-1830. Gotinga: Vandenhoeck & Ruprecht.

Pollard AM, Pellegrini M, Lee—Thorp JA. 2011. Some observa-
tions on the conversion of dental enamel 3'®Op values to
380w to determine human mobility. Am J Phys Anthropol
145:499-504.

Posnansky M. 1999. West Africanist reflections on African—
American archaeology. In: Singleton TA, editor. I, Too, Am
America: Archaeological Studies of African—American Life.
Charlottesville: University Press of Virginia. p 21-37.

Price TD, Tiesler V, Burton JH. 2006. Early african diaspora in
colonial Campeche, Mexico: strontium isotopic evidence. Am J
Phys Anthropol 130:485-490.

Pryor AJE, Stevens RE, O’Connell TC, Lister JR. 2014. Quanti-
fication and propagation of errors when converting vertebrate
biomineral oxygen isotope data to temperatura for palaeocli-
mate reconstruction. Palaeogeogr Palaeoclimatol Palaeoecol
412:99-107.

Quintana—Andrés P. 2006. Una mirada al pasado: El término de
Guia en Gran Canaria (1600-1750). Santa Maria de Guia:
Excmo. Ayuntamiento de Sta. Maria de Guia.

Rando JC, Cabrera VM, Larruga JM, Hernandez M, Gonzalez
AM, Pinto F, Bandelt HJ. 1999. Phylogeographic patterns of
mtDNA reflecting the colonization of the Canary Islands. Ann
Hum Genet 63:413-428.

Rando JC, Pinto F, Gonzalez AM, Hernandez M, Larruga JM,
Cabrera VM, Bandelt HJ. 1998. Mitochondrial DNA analysis
of northwest African populations reveals genetic exchanges
with European, near—eastern, and sub—Saharan populations.
Ann Hum Genet 62:531-550.

Rathbun TA. 1987. Health and disease at a South Carolina
plantation: 1840-1870. Am J Phys Anthropol 74:239-253.

Rivero—Sudrez B. 1991. El azucar en Tenerife: 1496-1550.
Santa Cruz de Tenerife: Instituto de Estudios Canarios.

Rogers J, Waldron T. 1995. A field guide to joint disease in
archaeology. Chichester: Wiley.

Ronquillo M. 2008. Ingenios azucareros en la colonizaciéon cana-
ria, 1487-1526. Localizacion espacial y organizacion del espa-
cio en Gran Canaria. In: Vina A, Gambin M, Chinea CD,
editors. Aztcar, los ingenios en la colonizacion canaria, 1487—
1526. Santa Cruz de Tenerife: Organismo de Museos y Cen-
tros. p 133-153.

Salas A, Richards M, Lareu MV, Scozzari R, Coppa A, Torroni
A, Macaulay V, Carracedo A. 2004. The African diaspora:
mitochondrial DNA and the Atlantic slave trade. Am J Hum
Genet 74:454-465.

Samford P. 1996. The Archaeology of African—American slavery
and material culture. William Mary Q 53:87-111.

Schmitt A. 2005. Une nouvelle méthode pour estimer I'age au
déces des adultes a partir de la surface sacro—pelvienne ilia-
que. Bull Mém Soc Anthropol Paris 17:89-101.

Schrader SA. 2012. Activity patterns in New Kingdom Nubia:
an examination of entheseal remodeling and osteoarthritis at
Tombos. Am J Phys Anthropol 149:60-70.

Schroeder H, Avila—Arcos MC, Malaspinas AS, Poznik GD,
Sandoval-Velasco M, Carpenter ML, Moreno—Mayar JV,
Sikora M, Johnson PL, Allentoft ME, Samaniego JA, Haviser
JB, Dee MW, Stafford TWdJ, Salas A, Orlando L, Willerslev E,
Bustamante CD, Gilbert MT. 2015. Genome—wide ancestry of
17th—century enslaved Africans from the Caribbean. Proc
Natl Acad Sci U S A 112:3669-3673.

Schroeder H, O’Connell TC, Evans JA, Shuler KA, Hedges
REM. 2009. Trans—Atlantic slavery: isotopic evidence for
forced migration to Barbados. Am J Phys Anthropol 139:
547-557.


info:doi/10.1038/srep05994

EVIDENCE OF AFRICAN DIASPORA PEOPLE IN CANARY ISLANDS 13

Shuler KA. 2005. Health, history, and sugar: a bioarchaeological
study of enslaved Africans from Newton plantation, Barbados,
West Indies. PhD dissertation. Carbondale: Southern Illinois
University.

Singleton T. 1995. The Archaeology of Slavery in North Amer-
ica. Annu Rev Anthropol 24:119-140.

Stevanovitch A, Gilles A, Bouzaid E, Kefi R, Paris F, Gayraud
RP, Spadoni JL, El-Chenawi F, Beraud-Colomb E. 2004.
Mitochondrial DNA sequence diversity in a sedentary popula-
tion from Egypt. Ann Hum Genet 68:23-39.

Stewart TD. 1939. Negro skeletal remains from Indian sites in
the West Indies. Man 39:49-51.

Stewart TD, Groome JR. 1968. The African custom of tooth
mutilation in America. Am J Phys Anthropol 28:31-42.

Stine LF, Cabak MA, Groover MD. 1996. Blue beads as
African—American cultural symbols. Hist Archaeol 3: 49-75.
Suret—Canale J. 1988. Essays on African history: from the slave

trade to neocolonialism, Londres: C. Hurst & Company.

Tamariz J, Voynarovska K, Prinz M, Caragine T. 2006. The
application of ultraviolet irradiation to exogenous sources of
DNA in plasticware and water for the amplification of low
copy number DNA. J Forensic Sci 51:790-794.

Thomas H. 1997. The Slave Trade: The Story of the Atlantic
Slave Trade: 1440-1870. London: Simon and Schuster.

Thornton JK. 1988. On the Trail of Voodoo: African Christianity
in Africa and the Americas. Americas 44:261-278.

Thornton JK. 1992. Africa and Africans in the Making of the
Atlantic World, 1400-1680. Cambridge: Cambridge University
Press.

Tishken JE, Falola T, Akinyemi A. 2009. Introduction. In:
Tishken JE, Falola T, Akinyemi A, editors, Sang6 in Africa

and the African Diaspora. Bloomington: Indiana University
Press. p. 1-23.

van Oven M, Kayser M. 2009. Updated comprehensive phyloge-
netic tree of global human mitochondrial DNA variation.
Hum Mutat 30:386-394.

Velasco—Vazquez J, Alberto—Barroso V, Quintana—-Andrés P.
2003. La Mala Muerte. Depésito funerario de la calle Rosarito
de La Isleta. Cuadernos de Patrimonio Histérico 1. Servicio
de Patrimonio Histérico. Las Palmas de Gran Canaria: Cab-
ildo de Gran Canaria.

Verhaeghe C, Clist BO, Fontaine C, Karklins K, Bostoen K,
Clercq DW. 2014. Shell and glass beads from the tombs of
Kindoki, Mbanza Nsundi, Lower Congo. Beads: J Soc Bead
Res 26:23-34.

Vina A. 2006. La organizacion social del trabajo en los ingenios
azucareros canarios (siglos XV-XVI). Espana Medieval 29:
359-381.

Vina A, editor. 2014. Aziucar y mecenazgo en Gran Canaria. El
oro de las islas, siglos XV y XVI. Las Palmas de Gran Cana-
ria: Cabildo de Gran Canaria.

Vina A, Gambin M, Chinea CD, editors. Azucar, los ingenios en
la colonizacion canaria, 1487-1526. Santa Cruz de Tenerife:
Organismo de Museos y Centros. 2008

Waldron T. 1995. Changes in the distribution of osteoarthritis
over historical time. Int J Osteoarchaeol 5:385-389.

Worger WH, Clark NL, Alpers EA. 2010. Africa and the West:
From the slave trade to conquest, Vol. 1. Oxford: Oxford Uni-
versity Press. p 1441-1905.

Yentsch AE, Hunter J. 1994. A Chesapeake family and their
slaves: a study in historical archaeology. Cambridge: Cam-
bridge University Press.

American Journal of Physical Anthropology


https://www.researchgate.net/publication/282811994

