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Located between the modern city of Aleppo and the Euphrates River (Figure 1), Tell Umm
el-Marra (36°8'2.86"N, 37°41'35.12"E) is the largest Bronze Age site (approximately 25 hectares) in the Jabbul plain and may be the site of ancient Tuba (Curvers et al. 1997; Schwartz
et al. 2000; Schwartz 2007). The Umm el-Marra expedition began in 1994 under the codirection of Drs. Hans Curvers of the University of Amsterdam and Glenn Schwartz of the
Johns Hopkins University. Conceived as a long-term research project, the expedition has
a primary goal of exploring the development of complex societies in western Syria during the
Bronze Age (ca. 3000–1200 BC).

Figure 1. Jabbul plain region in northwest Syria (after Schwartz 2000:420, Fig. 1, permission from author).
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Broad horizontal excavations during the early phases of the project in 1994 and 1995
yielded evidence of use during the Bronze Age (EB IVA–LB), as well as Hellenistic and Roman periods. The second phase of the project in 1996 and 1997 provided more evidence
of Early Bronze occupation and the EB–MB transition, including a focus on the archaeobotanical and faunal data (Schwartz et al. 2000). In 2000, excavations uncovered a high-status
tomb (Tomb 1) in the site’s Acropolis Center, and subsequent work in 2002 and 2004 showed
that this feature was part of a larger tomb complex with associated installations (Figure 2).
Installation B, originally designated Tomb 2, was later found not to have been used primarily
for human burial. A jar containing infant skeletal remains was discovered outside of Tomb 1
and is now considered to be part of Installation C. The tombs and installations appear to have
been built successively over at least three centuries, from ca. 2500–2200 BC (Schwartz et al.
2003, 2006). In 2006, excavations uncovered a new tomb (Tomb 8) tentatively dated to ca.
2500 BC (Schwartz, personal communication). All skeletal remains are curated on site, except
skeletal and dental samples with the author at the University of Arkansas.

Figure 2. Acropolis Center excavations as of 2011, Umm el-Marra (image courtesy of G. Schwartz).

Barbara Stuart provided initial ﬁeld descriptions of the human remains, and other preliminary assessments were made by Bruno Frohlich and Judith Littleton of the Smithsonian
Institution (Schwartz 2007). The author joined the Umm el-Marra project as bioarchaeologist
for the 2006 ﬁeld season. The goal was to re-analyze all human remains recovered from the
tomb complex in order to investigate a number of topics, including demography, diet, health
and paleopathology, possible familial relationships, and lifestyle reconstruction. All data were
collected by the author according to protocols outlined in Standards for Data Collection from
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Human Skeletal Remains (Buikstra & Ubelaker 1994). The following report includes a summary of those observations and some results of recent analyses of the data.
Preservation and demography. Generally, preservation of the sample is fair, although
there is diﬀerential preservation between and within tombs. Remains from Tombs 1 and 4
exhibit the best overall preservation. Individuals with poor preservation were generally incomplete, highly fragmentary, or the bones had undergone signiﬁcant taphonomic degradation.
For each tomb, the minimum number of individuals (MNI) was determined by considering
repeated skeletal elements and matching commingled remains based upon diagnostic indicators for age and sex, as well as general appearance. In some instances, especially if the remains
were highly fragmentary, a large portion of the remains could not be assigned to any particular
individual (e.g., Tombs 3 and 7). So far, the human remains recovered from the tomb complex
represent an MNI of 35 individuals (see Table 1). Several individuals recovered in 2006 are
not part of the EB tomb complex nor reported here. These include two individuals uncovered
while excavating the Northwest Gate area, as well as a few individuals and bone fragments
found in some of the Acropolis Center’s upper levels (see Schwartz et al. in press).
The demographic proﬁle of the sample resembles those reported for many other archaeological series—young and middle-aged adults make up the largest proportion of the adult
sample, and old adults are represented less frequently. Adults (over 20 years-old) and juveniles
(under 20 years-old) represent 54.3% (19/35) and 45.7% (16/35), respectively. Young adults
(20-35 years) and middle adults (35-50 years) are equally represented, each comprising 20.0%
of the total sample. Only one individual is aged over 50 years. Four individuals are assigned
to the adult age group with no further speciﬁcation due to poor preservation. Young children
(0-5 years) represent 31.4% of the sample. Of this group, 10/11 are infants between 0 and 1
year-old. This is expected, considering the typical human pattern of mortality in which the
risk of death is highest during the ﬁrst year of life (Wood et al. 2002). The unusually high proportion of infants may result from their frequent recovery from ceramic vessels located in the
installations. These installations, which also contained skeletal remains of animals, especially
equids, were an important component of the mortuary program at Umm el-Marra.
Generally, sex assessment was reserved for individuals over 18 years of age. However, sex
was estimated for two juveniles (Individuals 1.5 and 3.4) included in these results. With probable males and probable females included, the sex ratio is 1:1. Due to poor preservation in
Tomb 7, the three adult individuals there are undetermined for sex.
Paleopathology, stress, and trauma. Due to diﬀerential preservation, paleopathological
data are not reported for nearly one-third of the sample. Also, because of time constraints,
paleopathology was not recorded for the individuals from Tomb 8. Of those observed, 13/21
individuals exhibit some type of pathological lesion.
The most common pathology is periostitis, which is commonly found in archaeological
cemetery samples (Ortner 2003). Periostitis occurs in 6/21 of the observable sample and
more frequently on the lower limbs, although the upper limbs are also aﬀected. Both active
and healed lesions were observed. Porotic hyperostosis, another lesion commonly reported in
archaeological skeletal samples, is uncommon in the Umm el-Marra sample. Porotic hyperostosis is often considered a result of anemia, although its etiology is likely more complicated
(Walker et al. 2009). No cases of porotic hyperostosis on the cranial vault occur; however,
cribra orbitalia—porosities on the orbital roof—occur in 2/21 individuals (a young adult and
juvenile, see Figure 3).
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Table 1. Summary of the Umm el-Marra skeletal sample.a,b

Tomb (Date)

Individual
5.1
5.2

Preserv.
Poor
Poor

Age
middle adult
infant (1-2 months)

Sex
M
?

6 (ca. 2600–2500 BC)

6.1

Fair

middle adult

M

8 (ca. 2500 BC)

8.1
8.2
8.3

Fair
Fair
Poor

middle adult
young adult
infant (0-1 month)

M
M
?

3 (ca. 2450 BC)

3.1
3.2
3.3
3.4

Poor
Poor
Poor
Poor

young adult
middle adult
middle adult
adolescent

M?
F?
F
F?

4.1 (A)
4.2 (B)
4.3 (C)
4.4 (D)
4.5 (E)
4.6 (F)

Good
Fair
Good
Excellent
Fair
Good

infant (2-3 years)
old adult
young adult
young adult
young adult
middle adult

?
F
M
M
F?
F

1 (ca. 2300 BC)c

1.1 (A)
1.2 (infant with A)
1.3 (B)
1.4 (C)
1.5 (D)
1.6 (infant with D)
1.7 (E)
1.8 (NE corner infant)

Poor
Good
Fair
Good
Poor
Good
Poor
Good

young adult
infant (1-2 months)
young adult
young adult
adolescent
infant (1-3 months)
middle adult
infant (3-5 months)

F
?
M
M
F
?
F?
?

7 (ca. 2200 BC)

7.1
7.2
7.3
7.4

Poor
Poor
Poor
Poor

adolescent
adult
adult
adult

?
?
?
?

Installation A

A.1

Poor

infant (1-2 months)

?

Installation Bd

B.1
B.2
B.3

Good
Poor
Poor

foetus/infant
infant (0-1 month)
infant (1-2 months)

?
?
?

Installation C

C.1
C.2
C.3

Poor
Poor
Poor

infant
infant
infant

?
?
?

5 (ca. 2600–2500 BC)

4 (ca. 2350)c

a

Sex codes: M = male, F = female, M? = probable male, F? = probable female, ? = undetermined.
Tombs listed chronologically; installations likely date to the EB IVA period.
c
Individuals from Tombs 1 and 4 have been previously designated with letters (see Schwartz et al. 2003; Schwartz
et al. 2006).
d
Individual B.2 may more likely represent two separate individuals, as some of its skeletal elements were recovered
from just outside of the installation, as was Individual B.3 (pers. communication with G. Schwartz).
b
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Figure 3. Cribra orbitalia (Individual 1.3).

Generally, individuals at Umm el-Marra exhibit good dental health with low-to-moderate
attrition and few carious lesions (3/16 individuals). Although observed, alveolar abscesses
and antemortem tooth loss are rare. The level of dental attrition is similar to that associated with a mixed-subsistence economy (pastoralism and agriculture) in Bronze Age skeletal
series from the Arabian Gulf (Littleton & Frohlich 1993). Individual 1.7 exhibits excessively high attrition; although a middle-adult, the observed attrition seems inconsistent with
overall pattern from the sample. Individual 1.7 has a pathological condition that may be
responsible for compromising the quality of the dental enamel. Individual 4.2, an old adult,
exhibits extremely high attrition on the right teeth, possibly the result of preferential use of
the right side due to poor dental health on the left side, as evidenced by antemortem tooth
loss and large calculus deposits.
Enamel hypoplasias were only recorded for individuals with available permanent teeth;
thus, observations were limited to less than half (n=16) of the sample. Considering all teeth,
12/16 individuals exhibit at least one hypoplasia; 8/16 individuals have two or more. Based
upon dental hypoplasia location (Goodman & Rose 1990), it seems the highest proportion of
growth disruptions occur between about 3 and 4 years of age.
Skeletal fractures are uncommon in this sample. Only two individuals exhibit evidence of
traumatic injury. Individual 1.5 exhibits a mandibular fracture that was most likely a secondary consequence of some other, primary pathological condition that resulted in severe osteoporosis. Individual 4.4 exhibits a healed fracture on a metacarpal, and healed fractures on
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a number of ribs (Figure 4). There is evidence that one of the individuals from Tomb 8 has a depression fracture on the cranial vault, but time constraints did not allow for further analysis.

Figure 4. Healed fracture on rib (Individual 4.4).

Two individuals, 1.5 and 1.7 (skeleton D and skeleton E, respectively, in previous publications), exhibit a similar pathological symptom: severe osteoporosis throughout the skeleton.
Individual 1.5, an adolescent female, was recovered from the uppermost layer of the tomb.
Individual 1.7, a middle-adult probable female, was recovered in the lowest layer of Tomb 1.
A speciﬁc diagnosis may not be possible for either of these cases, but osteoporosis (especially
for an adolescent) may be associated with Cushing’s syndrome or type 1 osteogenesis imperfecta. If preserved, ancient DNA may shed light on possible relatedness of these individuals,
which would support the hypothesis that these two individuals shared same genetic disorder.
Dietary reconstruction. In order to investigate diet, carbon and nitrogen stable isotope
ratios were analyzed. Samples of bone and teeth from 14 individuals were retained for the
analysis of stable isotopes. δ13C values are available from bone apatite and bone and dental
collagen. δ15N values are available from bone and dental collagen. Bone samples were taken
from the femoral midshaft, and permanent second premolars or molars with intact crowns
were selected. The results below represent isotopic ratios from collagen.
Except for three outliers, carbon and nitrogen values obtained from collagen cluster together (Figure 5). One of the outliers, Individual 1.1, exhibits a δ13C value of -21.1‰. Bone
collagen samples from Individuals 4.3 and 4.6 have very low δ15N values (-1.1‰ and -2.6‰,
respectively). These negative values drastically aﬀect the mean and standard deviation for ni-
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trogen values, particularly those from bone samples. It is interesting to note that these two
individuals also happen to be secondary burials within Tomb 4, although the signiﬁcance of
this association is diﬃcult to determine at this point. Generally, though, individual and mean
isotope values are similar to those reported for apatite (Al-Shorman 2004) and collagen (King
2001) for Bronze Age, Iron Age, and Byzantine sites in northern Jordan.

Figure 5. δ13C and δ15N values for bone and dental collagen samples.

The δ13C values from human bone collagen are relatively consistent, ranging from -12.9‰
to -21.1‰ (mean = -17.0‰). The mean δ15N value for the sample (excluding the outliers)
is 11.1‰. No signiﬁcant diﬀerences exist between groups, although the diﬀerence in the
mean δ15N value between males and females approaches signiﬁcance (p<0.07). Based on
the carbon and nitrogen ratios of plants and animals likely used for subsistence in the
ancient Near East (King 2001) and the enrichment factors of carbon and nitrogen (DeNiro
1985), it seems likely that the diet of these individuals consisted largely of cereal grains and
ovicaprids. These results support archaeo-botanical and faunal data, which suggests that subsistence at Umm el-Marra was largely based consumption of two-row barley/bread wheat and
goats/sheep (Schwartz et al. 2000).
Activity patterns. Together with osteoarthritis (OA), anthropologists have used musculoskeletal stress markers (MSMs) as indicators of activity patterns and skeletal responses to
the mechanical environment, although the utility of MSMs for interpreting activity patterns
continues to be debated (Weiss 2007). According to previously published methods (Hawkey
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& Merbs 1995), MSMs were scored on 10 individuals. Only observations from nine of these
individuals are reported here (Individual 1.5 is a juvenile that exhibits skeletal pathology and
is not included in the analysis below). MSMs were scored at diﬀerent sites on the clavicle, humerus, radius, and ulna. The associated muscles control shoulder and arm movements that are
thought to aﬀect gross morphology at these locations on the bone (Zabecki 2009). Overall,
MSM scores for the Umm el-Marra sample are low, with scores of 0 and 1 as the most common. The only enthesopathy score occurred at the right costoclavicular ligament of Individual
1.3. As expected, males exhibit higher mean scores than females. There were no signiﬁcant
diﬀerences between the Tombs 1 and 4, which had the most observable individuals. If related
to repeated activity, the locations of the higher mean MSM scores would be consistent with
consistent forward and backward rotation of the scapula, or shoulder, generally.
Similar to MSMs, OA has been used to investigate activity patterns in past populations,
though this must be done with caution (Bridges 1992). Of the observed adults, 4/13 individuals exhibit osteoarthritis of the thoracic and lumbar vertebrae. Also, Schmorl’s nodes—
erosion of one or more foci on the articular surface of the vertebral body—occur in 6/13
individuals. The development of Schmorl’s nodes may have resulted from increased strain on
the spine. Other bones exhibiting OA include carpals, phalanges, patellae, and ribs. Individual
6.1 exhibits eburnation on several joint surfaces.
Familial relationships. Schwartz (2007) has suggested that given the chronology, small
number, and demography of the individuals interred, a reasonable hypothesis is that the
tombs contained members of a series of important families or dynasties. In order to investigate biological relatedness within and between tombs, data were collected on dental and skeletal non-metric traits, particularly since most lines of evidence suggest that the development
of non-metric traits, especially those of dentition, is strongly controlled by genetics (Scott
& Turner 1997:162).
Generally, the observed sample exhibits a high degree of homogeneity in the dichotomous
expression of dental non-metric traits, although reducing ranked traits into “present vs. absent” masks some of the variation in degree of expression. There is some variation in trait
presence among tombs. For example, the only occurrence of shoveling occurs on Individual
1.4. Also in Tomb 1, 3/4 individuals (1.1, 1.3, and 1.5) exhibit the Carabelli’s trait. No other
individuals in the sample exhibit this trait. This may suggest some degree of genetic relatedness among these individuals. Similar results have been reported at Bab edh-Dhra (Bentley
1991) and Jerablus Tahtani (Parras 2004). Future analyses will use an individual-count approach and explore variation in expression, as well as more-detailed comparisons with other
archaeological populations.
Conclusion. The human skeletal remains so far recovered from the elite tomb complex at
Umm el-Marra are a signiﬁcant resource and have the potential to make important contributions to the bioarchaeological literature for the Near East. Dental microwear data, which can
help answer questions of diet, have been collected and analyzed on a sample of 14 individuals. Further, bone samples are available for the analysis of ancient DNA, which can possibly
conﬁrm or refute the hypothesis of familial relationships within and between tombs, although
preservation issues continue to be a problem in Near Eastern skeletal samples (Baca & Molak
2008). Several, more-detailed presentations of the observations and results reported here are
currently in preparation for submission to this and other journals.

Short Fieldwork Reports

53

Acknowledgements. I wish to express my deep gratitude to Dr. Glenn Schwartz for the opportunity to work at Umm el-Marra and analyze the skeletal remains. Thanks to Dr. Jerry
Rose at the University of Arkansas for providing general guidance. Special thanks to Melissa
Zabecki for providing photographic standards for scoring MSMs and Erik Pollock at the
University of Arkansas Stable Isotope Laboratory (UA-SIL) for access to the lab, guidance in
sample preparation, and equipment operation. This research was funded by NSF Grant BCS0545610 and the National Geographic Society.

References
Al-Shorman A. (2004), Stable carbon isotope analysis of human tooth enamel from the Bronze
Age cemetery of Ya’amoun in northern Jordan, Journal of Archaeological Science 31(12):
1693-1698.
Baca M., Molak M (2008), Research on ancient DNA in the Near East, Bioarchaeology of the
Near East 2:39-61.
Bentley G.R. (1991), A bioarchaeological reconstruction of the social and kinship systems at Early
Bronze Age Bab edh-Dhra, Jordan [in:] “Between bands and states: sedentism, subsistence,
and interaction in small-scale societies”, S.A. Gregg (ed.), Center for Archaeological Investigations Occasional Paper No. 9, Carbondale: Southern Illinois University, pp. 5-34.
Bridges P.S. (1992), Prehistoric arthritis in the Americas, Annual Review of Anthropology
21:67-91.
Buikstra J.E., Ubelaker D.H. (1994), Standards for data collection from human skeletal remains,
“Arkansas Archeological Survey Research Series” No. 44, Fayetteville: Arkansas Archeological Survey.
Curvers H.H., Schwartz G.M., Dunham S. (1997), Umm el-Marra, a Bronze Age urban center
in the Jabbul plain, western Syria, American Journal of Archaeology 101:201-239.
DeNiro M.J. (1985), Post mortem preservation and alteration of in vivo bone collagen isotope
ratios in relation to paleodietary reconstruction, Nature 317(6040):806-809.
Goodman A.H., Rose J.C. (1990), Assessment of systemic physiological perturbations from dental
enamel hypoplasias and associated histological structures, Yearbook of Physical Anthropology
33:59-110.
Hawkey D.E., Merbs C.F. (1995), Activity-induced musculoskeletal stress markers (MSM) and
subsistence strategy changes among ancient Hudson Bay Eskimos, International Journal of
Osteoarchaeology 5(4):324-338.
King M.J. (2001), Analysis of diet in Byzantine Jordan: isotopic evidence in human dentine
(Contributions to the bioarchaeology of the Levant), unpublished MA thesis, University of
Arkansas, Fayettville.
Littleton J., Frohlich B. (1993), Fish-eaters and farmers: Dental pathology in the Arabian Gulf,
American Journal of Physical Anthropology 92(4):427-447.
Ortner D.J. (2003), Identiﬁcation of pathological conditions in human skeletal remains, San
Diego: Academic Press.
Parras Z. (2004), The biological aﬃnities of the Eastern Mediterranean in the Chalcolithic and
Bronze Age: a regional dental non-metric approach, British Archaeological Series, vol. 1305,
Oxford: John and Erica Hedges Ltd.

54

Short Fieldwork Reports

Schwartz G.M. (2007), Status, ideology, and memory in third-millennium Syria: “royal” tombs at
Umm el-Marra [in:] “Performing death: social analyses of funerary traditions in the ancient
Near East and Mediterranean”, N. Laneri (ed.), Oriental Institute Seminars 3, Chicago:
University of Chicago, pp. 39-68.
Schwartz G.M., Curvers H.H., Dunham S., Stuart B. (2003), A third-millennium BC elite
tomb and other new evidence from Tell Umm el-Marra, Syria, American Journal of Archaeology 107(3):325-361.
Schwartz G.M., Curvers H.H., Dunham S.S., Stuart B., Weber J.A. (2006), A third-millennium BC elite mortuary complex at Umm el-Marra, Syria: 2002 and 2004 excavations,
American Journal of Archaeology 110(4):603-641.
Schwartz G.M., Curvers H.H., Dunham S.S., Weber J.A. (in press), From urban origins to
imperial integration: Umm el-Marra 2006, 2008, American Journal of Archaeology.
Schwartz G.M., Curvers H.H., Gerritsen F.A., MacCormack J.A., Miller N.F., Weber J.A.
(2000), Excavation and survey in the Jabbul plain, western Syria: the Umm el-Marra project
1996–1997, American Journal of Archaeology 104(3):419-462.
Scott G.R., Turner C.G. (1997), The anthropology of modern human teeth: dental morphology
and its variation in recent human populations, Cambridge: Cambridge University Press.
Walker P.L., Bathurst R.R., Richman R., Gjerdrum T., Andrushko V.A. (2009), The causes of
porotic hyperostosis and cribra orbitalia: A reappraisal of the iron-deﬁciency-anemia hypothesis,
American Journal of Physical Anthropology 139(2):109-125.
Weiss E (2007), Muscle markers revisited: activity pattern reconstruction with controls in a central
California Amerind population, American Journal of Physical Anthropology 133:931-940.
Wood J.W., Holman D.J., Connor K.A.O., Ferrell R.J. (2002), Mortality models for paleodemography [in:] “Paleodemography: age distributions from skeletal samples”, R.D. Hoppa,
J.W. Vaupel (eds.), Cambridge: Cambridge University Press, pp. 129-168.
Zabecki M. (2009), Late Predynastic Egyptian workloads: musculoskeletal stress markers at Hierakonpolis, unpublished PhD dissertation, University of Arkansas, Fayetteville.

–

Bakr Awa (Iraq), seasons 2010–2011
Rafał A. Fetner
Department of Bioarchaeology,
Institute of Archaeology, University of Warsaw,
ul. Krakowskie Przedmieście 26/28, 00-927 Warszawa, Poland
email: rafetner@student.uw.edu.pl

The site of Bakr Āwa (35°13'14"N, 45°56'26"E), in the Sulaymaniyah Province of Northern
Iraq, was ﬁrst described by James Felix Jones in 1844. Regular excavations at the site were
undertaken in 1960-1961 by the Iraqi General Directory of Antiquity and then resumed
in 2010 by the German-Kurdish archaeological team directed by Professor Piotr Miglus
from the Institute of Pra- and Protohistory, University of Heidelberg. A preliminary report
in the 2010 excavations together with a historical introduction has been already published
(Miglus et al. 2011).

