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Abstract and Keywords
This chapter presents a diachronic view of paleopathology in Lebanon, Syria, 
and Jordan within the context of archaeological research conducted in these 
regions. Archaeological exploration in Lebanon began in the eighteenth century 
while the region was part of the Ottoman Empire's Greater Syria. Until the 
1960s, archaeologists in Lebanon rarely noted the presence of skeletal material 
in the tombs and graves they excavated, and instead focused their attention on 
grave goods, including sarcophagi. The history of paleopathology in Syria 
parallels that in Lebanon as a result of their political unity before the 
demarcation of Lebanon as a separate country by the French in 1926. Early 
explorers in Syria contributed to the interest in craniology by appropriating 
skulls with little interest in documenting their disposition or location, or even 
collecting all bodily skeletal elements. Archaeological exploration in Jordan has 
lagged behind Syria and Lebanon, due to a self-perceived unimportance in 
antiquity. However, a marked push to create a strong infrastructure after 1948, 
involving construction and public works projects, began to reveal the 
archaeological richness of Jordan's countryside.

Keywords:   Lebanese paleopathology, Syrian paleopathology, Jordanian paleopathology, history, 
archaeological research

The history of paleopathology in Jordan and the northern Levant diverges 
notably from other areas of the ancient Near East such as Israel and Egypt. 
Archaeological research in Iraq, Egypt, Israel, and parts of Turkey and Cyprus, 
followed different trajectories due to their links to the eastern Mediterranean's 
“Great Empires,” i.e., Greece, Egypt, Mesopotamia, and the “Holy Land” (i.e., 
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modern Israel and the Palestinian Territories). These political and religious 
entities served as focal points of the historical narrative of Western civilization 
and thus provided the research foci for most Western scholars. As a result, 
Jordan, Syria, and Lebanon, despite their geographic positions at the crossroads 
of history, held marginal positions in the eyes of many researchers. The 
archaeology that finally spilled over into this “peripheral” region in the late 19th 
and early 20th centuries reflected the text-based, humanistic focus of what 
eventually would become Mesopotamian, Biblical, and Classical archaeologies 
and Egyptology, rather than having an anthropological perspective (Andrén 
1998:41–42, 105; Funari 1999:40). The earliest stages of archaeological inquiry 
during this period focused on antiquarianism, including the collection of skulls 
from archaeological sites. After this initial foray into collecting objets d'art, 
researchers fully embraced the paradigm of culture-history and attempted to 
categorize and seriate artifacts and relate them to specific periods and cultures. 
This included the introduction of careful stratigraphic excavation, which 
eventually set the stage for a more “scientific” approach to archaeology (Trigger 
1990:196–205).

So where does bioarchaeology, specifically paleopathology, fit into this research 
history? Influenced by physicians and anatomists such as Johann Friedrich 
Blumenbach, Samuel Morton, and John Warren, explorers and researchers in 
Jordan and the northern Levant adopted the 18th and 19th century cranial 
fixation described by Cook 2006; Blake 1872, 1879; Burton and Blake 1872; Busk 
1879; Chantre 1895; Davis 1867; Owen 1879; and Seligman 1917. Physicians 
and other individuals interested in the skulls first began noting similarities in 
skull morphology between different sites, which eventually grew into formalized 
cranial typologies. Researchers attempted to use these typologies to understand 
ancient migrations, heredity, and relatedness between ancient and living Near 
Eastern populations. As discussed below, few researchers investigated health, 
disease, or demography in these ancient skeletal samples.

The increasingly scientific nature of archaeology and changes in physical 
anthropological research during the later 20th century did not have a strong 
impact on human skeletal studies in the Near East. In terms of paleopathology, 
particularly in North America, this meant a shift from purely descriptive studies 
to a population-level approach to disease in ancient skeletons (Cook and Powell 
2006:301). The rise of processual archaeology in the 1970s further facilitated 
the development of a contextualized, problem-oriented physical anthropology, 
where human skeletal data would be analyzed and interpreted to answer 
archaeological and historical research questions, rather than simply described in 
the appendix of research reports. This new perspective, coined “bioarchaeology” 
by Jane E. Buikstra in the 1970s (Buikstra 1977), stimulated human skeletal 
studies in many areas of the globe, most notably in the Americas. However, 
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these developments in physical anthropology took decades to impact 
archaeological explorations in Jordan, Syria, and Lebanon.

Paleopathology of this region, as a result, is in its infancy, although the past 
decade has seen a surge in population-based skeletal biological research, 
including paleopathology. This chapter presents a diachronic view of 
paleopathology in Lebanon, Syria, and Jordan1 within the context of 
archaeological research conducted in these regions.

 (p.452) Paleopathology in Lebanon
Archaeological exploration in Lebanon began in the 18th century while the 
region was part of the Ottoman Empire's Greater Syria. Until the 1960s, 
archaeologists working in Lebanon rarely noted the presence of skeletal 
material in the tombs and graves that they excavated and instead focused their 
attention on grave goods, including sarcophagi (e.g., Baramki 1958; de Contenau 
1920a, b, c, d; Dunand 1927; Saidah 1969). The lack of skeletal studies in 
general, and paleopathology in particular, is surprising considering that there 
was a strong presence of physical anthropology in early 20th-century Lebanon. 
Two professors at the Medical College of the American University in Beirut, 
William M. Shanklin, a histologist and anatomist, and Johannes Ariëns Kappers, 
a neuroanatomist, were interested in creating racial typologies of Near Eastern 
populations through blood typing and anthropometric observations (e.g., 
Kappers 1930a, b, 1931a, b, 1932, 1933, 1934; Cummins and Shanklin 1937; 
Shanklin 1934, 1935a, b; 1936a, b; 1938, 1946, 1953, 1956; Shanklin and 
Cummins 1937; Shanklin and Izzeddine 1937; Seltzer 1940). However, both 
Shanklin (e.g., Shanklin 1956; Shanklin and Ghantus 1966) and Kappers (1934) 
also studied archaeological skeletal remains from Lebanon to provide a 
diachronic perspective to their typological studies. No notes on skeletal disease 
were included in these reports.

A few observations of disease from early 20th century Lebanon do exist, such as 
the study of Chalcolithic (Eneolithic) and Bronze Age skeletal remains from 
Byblos, which mentions dental caries (Virolleaud 1922) and stature calculations 
(Vallois 1937). However, the authors did not consider these data as indicators of 
population health. The first comprehensive study of paleopathology of an ancient 
Lebanese skeletal sample was not published until 1977 by Manfred Kunter. 
Kunter studied a 5th to 4th century BC skeletal sample excavated in the 1960s 
from Kamid el-Loz, and compiled detailed observations of pathological lesions in 
the bones in order to provide a temporal perspective on population health in the 
Near East. Kunter pointed out that the site sits at an important crossroads 
between Egypt, Palestine, Syria, Anatolia, Mesopotamia, and Phoenicia (Kunter 
1977:115). He identified high frequencies of dental and vertebral disease, and 
attributed the latter to heavy labor or other arduous activities. Kunter often 
provided a clinical basis for his interpretations, and he even used evidence from 
ancient sources to suggest possible activities or diets that could have caused 
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these prevalent conditions. He did not, however, provide any comparative data 
to support his assertion that these frequencies were “high.” Kunter also 
presented these observations apart from their historical and archaeological 
contexts. In fact, at one point, Kunter noted that the cultural-historical 
interpretation of the skeletal data should be left to the historian, and presumably 
not be made by the anthropologist2 (Kunter 1977:108).

Kunter's work appears to be an isolated example in Lebanon's history of 
paleopathology through the end of the 20th century. After the 1960s, excavation 
and study of human skeletal remains was still not a major research focus for 
archaeologists in Lebanon. In fact, the lack of research on skeletal remains from 
some historically significant cemeteries, such as ancient Tyre, is striking. In 
1998 the author observed that skeletal remains from hundreds of graves in 
Tyre's Roman cemetery had been returned to the excavated funerary 
monuments. Many bones remain exposed to the elements, and have never been 
studied.

Political unrest and conflict in Lebanon since the late 1940s likely attenuated the 
development of archaeology, and specifically paleopathology. Rebuilding Beirut 
since the end of the Civil War in 1990 has generated large-scale contract and 
salvage archaeological projects, but no skeletal reports from these excavations 
are known to exist, even though graves have been excavated (Seif 2008). To this 
day, there are no university programs focusing on biological anthropology in 
Lebanon, and thus most researchers come from other countries. Recently, 
researchers at the University of Bradford and the British Museum have begun 
analysis of skeletal material recovered from Sidon (Saida), south of Beirut. A 
preliminary report of the burials (Ogden and Schutkowski 2004) does not 
include paleopathology, although Schutkowski (2008, pers. comm.) notes that 
such studies are planned for the future, and at the time of this volume's 
publication an additional article on the diet at ancient Sidon has been published 
by Schutkowski and Ogden (2011).

Paleopathology in Syria
The history of paleopathology in Syria parallels that in Lebanon due to their 
political unity before the demarcation of Lebanon as a separate country by the 
French in 1926. Early explorers in Syria contributed to the interest in craniology 
by appropriating skulls with little interest in documenting their disposition or 
location, or even collecting all bodily skeletal elements. Captain Richard F. 
Burton  (p.453) reported to the Anthropological Institute of Britain and Ireland 
his method of human skeletal collection at Palmyra in 1870, while serving as 
British Consul in Damascus:

I secured forty-five coolies, who had nothing but diminutive picks and 
hoes, grain-bags and cloaks, which they converted into baskets for 
removing sand and rubbish. Operations began (April 15, 1870) at the 
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group of tomb-towers marked “cemetery” in the Handbook, and bearing 
W.S.W. from the great temple of the Sun … Here the loculi … were easily 
cleared out; they had been ransacked before, and they supplied only a few 
bones and shreds of mummy cloth. A calvaria [sic] (No. 1), however, and 
the larger thigh-bone, with attachments of dried muscles, were found in 
the upper story by one of the Fellahs. From another and a neighbouring 
tomb-tower, they brought calvaria [sic] No. 2, which evidently belongs to 
an elderly and masculine person, of decidedly unpleasant propensities. He 
is, in fact, a fit companion for No. 1.

(Burton and Blake 1872:304–305).

C. Carter Blake, an anatomist and member of the pro-polygenic Anthropological 
Society of London (cofounded by Burton), studied the eight crania and a 
seemingly random sample of postcrania that Burton and his team collected from 
Palmyra, and provided detailed morphological descriptions and stature 
estimations (Blake 1872). Blake suggested the individuals at Palmyra were taller 
than their contemporaries in other regions, but he attributed this to inheritance 
rather than health-related or other environmental causes. Blake did note the 
presence of marked dental wear in one individual (Blake 1872:318), but he made 
no observations of “true” pathologies. During his diplomatic service in 
Damascus, Burton also took time to collect skeletal remains from Sahib el 
Zaman, Ma'alulah, Homs, and Dayr Mar Musa el Habashi, all examined by Blake 
in the same manner as the material from Palmyra (Burton and Blake 1872). 
Further study of additional crania from Palmyra by Busk (1879), Owen (1879), 
and Blake (1879) also focused on cranial typology rather than paleopathology.

Interest in human crania decreased after the turn of the 20th century, and until 
the 1960s most publications of tomb excavations focused on grave good 
typologies. Researchers occasionally provide information on presence and/or 
preservation of the human skeletal remains within the graves (Amy and Seyrig 
1936; Dunand et al. 1954–1955; Mesnil du Buisson 1927a; Nasrallah 1950), body 
position (Carrière and Barrois 1927; Mesnil du Buisson 1927b; Parrot 1937), or 
age and sex of the skeletons (Abel and Barrois 1928; Carrière and Barrois 1927; 
Schaeffer 1931, 1934, 1938). A few exceptions include publications by Le Comte 
Robert du Mesnil du Buisson, an archaeologist who is better known for early 
geophysical survey and its application to archaeology (Hesse 2000). Le Comte 
obviously also saw value in the study of human skeletal material, for not only do 
his preliminary publications on the skeletons from Mishrife/Qatna contain 
substantially more detailed information than other reports (e.g., Mesnil du 
Buisson 1927b, 1932), but one also included results of preliminary skeletal 
analysis by an M. Lester of the Laboratory of Anthropology at the “Museum”3 

(Mesnil du Buisson 1930). Lester had noted the lack of pathological conditions in 
the sample and that the skeletal and dental derived ages did not match; he did 
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not, however, suggest that poor health or nutrition may have created this 
mismatch.

The first detailed, albeit only descriptive, publication on paleopathology in 
Syrian skeletons concerned the 19th through 13th-century BC and 4th-century 
AD material excavated from Ras Shamra/Ugarit and Minet el-Beida by Claude 
F.A. Shaeffer from the 1930s through the 1950s. A preliminary publication from 
the 1930s (Schaeffer 1939) described a vertebra with an embedded bronze 
arrowhead, studied in detail by Dr. Marc Jarry. The final excavation report 
included a section on observations of paleopathology (Dastugue 1962) in 
addition to chapters on “racial” typologies based upon craniometrical data 
(Charles 1962; Vallois and Ferembach 1962). Jean Dastugue focused on trauma 
and other obvious skeletal anomalies, such as spina bifida. Despite the detailed 
presentation of these individual skeletons, Dastugue, who, along with Jarry was 
a medical doctor, did not mention the presence or absence of less obvious health 
problems, such as dental enamel hypoplasias or dental caries. On the other 
hand, as the lead archaeologist, Claude Schaeffer did relate the results of the 
skeletal study to the larger project goals (Schaeffer 1962), which was unusual 
for this time.

The discovery of plastered and other modeled crania at Neolithic sites in Syria 
during the 1960s and 1970s resulted in increased involvement of physical 
anthropologists on archaeological projects. Unique deposition practices and 
postmortem alteration drew attention to Neolithic burials, but this did not 
translate early on into investigating the biological impact of, for example, the 
intensification of agriculture. Physical anthropologists  (p.454) working in Syria 
during this period focused on classifying Neolithic populations at Tell Ramad 
and Tell Mureybet based on craniofacial and dental measurements, though 
dental health was often assessed (Ferembach 1969, 1970; Özbek 1976, 1979). 
These researchers apparently were strongly influenced by Brothwell's (Chapter 

3) 1963 publication, Digging up Bones, and many used this manual (and 
subsequent editions), along with Martin and Saller's Lehrbuch der Anthropologie 
Vol. II (1959) and Olivier's Pratique Anthropologique (1960), as guides for 
skeletal analysis. Unlike Digging up Bones, the latter volumes emphasized 
normal variation in humans and did not outline the means or criteria for 
assessing abnormal variation (pathological change). Age-at-death and sex 
diagnoses were also frequently included.

After a period of political instability caused by repeated conflicts with Israel and 
internal unrest during the late 1960s and early 1970s, archaeologists began 
working in Syria again during the mid-1970s and 1980s. Preliminary and final 
reports of their mortuary discoveries rarely included information derived from 
the skeletal remains (e.g., Akkermans 1986–1987; Courbin 1973, 1975; Falb et 
al. 2005; Goffinet 1982; Lauffray 1991; Masuda and Sha'ath 1983; Orthmann 
1982; Parrot 1975; Saliby 1976, 1979–1980; Stucky 1975; Van Loon 1973). Some 
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researchers, however, did present some preliminary information about age and 
sex alongside discussions of the composition of mortuary features (e.g., 
Buccellati and Kelly-Buccellati 1977–1978, 1982; Jean-Marie 1999; Riis 1979; 
Vandenabeele 1972; Verhoeven 1999; Zaqzûq 2001; Van Loon and Meijer 2001). 
Methods were not mentioned, nor were the results of skeletal study integrated 
into the larger project results.

Paleopathology became more visible during the 1980s and 1990s through the 
publication of final excavation reports that included chapters on human skeletal 
remains. Many of these final reports only briefly mentioned a few pathological 
conditions such as dental disease and trauma, rather than providing a complete 
record of disease (e.g., Alexandersen 1978; Carlier 2000; Christensen et al. 
1986; Darcque 1996; Entzian 2006; Geerlink 1989; Littleton and Frohlich 2002; 
Nakahashi 1994; Nakahashi et al. 2001). In addition, the data frequently were 
not presented in a format that facilitates comparative study, nor were they 
interpreted within broader archaeological or historical contexts. In many cases, 
criteria used for description and diagnosis of pathological conditions were not 
noted.

The continued recovery of Neolithic period skeletal remains during the 1980s 
and 1990s did facilitate comprehensive analyses and comparative studies. 
Investigations of skeletal and dental diseases from Tell Dja'de (Anfruns 1993), 
Chagar Bazar (Anfruns and Oms 2006; Sołtysiak 2009a), Cheikh Hassan (Clère 
et al. 1985), Aswad and Ghoraifeh (Clère 1995), and Tell Halula (Anfruns et al. 
1996) sought to uncover the health and quality of life of Neolithic individuals, 
and the data were occasionally compared to earlier, semi-sedentary but 
preagricultural Natufians. Researchers began to expand studies beyond dental 
pathology to include other “nonspecific indicators of stress,” but also continued 
to create typologies based on craniofacial characteristics.

Most studies of paleopathology in Syria during the late 20th century showed 
little concern for applications of scientific methods. The most extreme case of 
extensive and insightful interpretations without discussion of methods is Theya 
Molleson's publication of the Epipaleolithic and Neolithic burials from Abu 
Hureyra (Molleson 1989, 1994, 2000). Molleson outlined a number of 
conclusions about the Abu Hureyra population based on their pathological 
profile, but she did not discuss her data collection methods or the basis for her 
conclusions. For instance, she attributed the high frequencies of vertebral 
compression fractures, osteoarthritis in the knee and toes, and other injuries, to 
habitual operation of a saddle quern, and the changes in dental pathology 
through time to alterations in the preparation and consumption of food, without 
citing any other studies supporting these associations (as noted by Peterson 
2002).
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Rarely have specialized publications in Syrian paleopathology appeared in 
broader disciplinary, as opposed to region-specific, publications. Yoshimura and 
colleagues (2006) presented data in the Journal of Archaeological Science on 
dental fluorosis and its relationship to other pathological conditions in 
Palmyrene skeletons originally published by Nakahashi and colleagues 
(Nakahashi 1994; Nakahashi et al. 2001). Theya Molleson's research on Abu 
Hureyra also caught scholars’ attention for her intriguing conclusions about 
gender division of labor during the early Neolithic at Abu Hureyra (Molleson 
1989, 1994). In addition, Tomczyk et al. (2007) have assessed diachronic changes 
of dental enamel hypoplasias in the Syrian Middle Euphrates Valley within a 
volume on biocultural diversity. However, the generally closed nature of 
paleopathology in Syria has hindered intellectual exchange of ideas and 
development of new research techniques. Furthermore, the results of 
paleopathology in Syria have been rarely  (p.455) disseminated to the larger 
biological anthropology and archaeology communities.

At the close of the first decade of the 21st century, we apparently are witnessing 
a sharp increase in human skeletal studies in Syria, particularly in 
paleopathology. Detailed and contextualized studies of paleopathology in Bronze 
Age through Roman-Parthian period skeletal samples from Qatna have focused 
on the health effects of social stratification and agricultural intensification (e.g., 
Canci and Bartoli 2007; Witzel and Kreutz 2007; Witzel et al. 2000). Sołtysiak 
and colleagues have made a concerted effort to systematically study and 
compare humans remains from a number of sites in central Syria using Buikstra 
and Ubelaker's data collection standards (Buikstra and Ubelaker 1994), for 
example Tell Ashara-Terqa (Sołtysiak 2002, 2007a; Tomczyk and Sołtysiak 
2007a), Tell Barri (Sołtysiak 2008a, 2010a), Tell Majnuna (Sołtysiak 2007b, 
2008b, 2010b; Sołtysiak and Chilińska-Drapella 2009), Tell Arbid (Sołtysiak 
2006, 2010c), Tell Hamoukar (Sołtysiak 2009b), Tell Fares el-Sharqi (Sołtysiak 
2010d), Tell Masiakh (Sołtysiak 2008; Sołtysiak and Tomczyk 2008a; Tomczyk 
and Sołtysiak 2007b), Jebel Mashtale and Tell Marwaniye (Sołtysiak and Tomczy 
2008b), and assessment of recently excavated remains from Tell Brak (Sołtysiak 
2009c; Tomczyk and Sołtysiak 2008b). Ongoing investigations at Tell Dja'de 
(Estebaranz and Anfruns 2006), Tell Halula (Estebaranz et al. 2007), Tall Seh 
Hamad (Witzel et al. 2000), Umm el-Marra (Schwartz 2007; Schwartz et al. 
2000, 2003, 2006), and Ein al-Karkh (Tsuneki et al. 1997, 1998, 1999, 2000) all 
include teams of physical anthropologists investigating paleopathology. This 
increased focus on the potential of data from human skeletal remains for 
illuminating the archaeological record can increase the visibility of 
paleopathology in Syria. These researchers should pay increased attention to 
attaining standard methods for data collection and contextualizing 
interpretations to facilitate paleopathology's development in the region.
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Paleopathology in Jordan
Archaeological exploration in Jordan has lagged significantly behind Syria and 
Lebanon, due to a self-perceived unimportance in antiquity (Perry 2002:4–6). 
Until the end of the British Mandate period in 1948, large portions of the 
country remained inhospitable and logistically challenging for researchers and 
scholars (see comments by C.L. Woolley and T.E. Lawrence in the Wilderness of 
Zin [Woolley and Lawrence 1914–1915:15] and Nelson Glueck in The Other Side 
of the Jordan [Glueck 1970:41]). A marked push to create a strong infrastructure 
after 1948, involving construction and public works projects, began to reveal the 
archaeological richness of Jordan's countryside. Numerous tombs were 
encountered by construction crews during this period, followed by studies 
undertaken by employees of the Department of Antiquities of Jordan. The 
material culture recovered from these tombs helped researchers to establish 
valuable ceramic typologies used to identify periods of Jordan's ancient history. 
However, published reports on these excavations rarely included any 
information on skeletal material (e.g., Abbadi 1973; Bisheh 1972; Dajani 1964, 
1966a, b, c, 1967–1968, 1970; Dana 1970; Harding 1951a, b; Ma'ayeh 1960). The 
location of this material is not known, for none of it has been retained by the 
Department of Antiquities in their main storage facility. William Shanklin and 
Anthony Dark of the University of Beirut published a report on human skeletal 
remains during this period by the Annual of the Department of Antiquities of 
Jordan (Shanklin and Dark 1953). In this publication, Shanklin continued his 
earlier research on Near Eastern cranial typologies but, similar to his study of 
Lebanese skeletal remains, he did not discuss paleopathology.

An increasing anthropological influence in Jordanian archaeology began to 
appear in the 1970s and 1980s, with researchers focusing on mortuary 
practices, including information on body disposition (e.g., Bisheh 1973; Hadidi 
1979; Kurdi 1972; Thompson 1972; Zayadine 1974, 1979) and demographic 
information (e.g., Clark 1979; Kafafi et al. 1990; Rollefson 1983; Rollefson and 
Simmons 1984, 1985; Rollefson et al. 1989; Simmons et al. 1989; Suleiman and 
Betts 1981). No information on sex and age estimation methods was discussed in 
these articles, excepting cases where artifacts were used to establish the sex of 
a burial (Khadija 1974; Mare 1985).

The beginning of the 1980s marked a significant increase in Jordanian human 
skeletal analysis, mostly to investigate the effects of subsistence practices and 
increased sedentism on population health. An early physical anthropologist 
seeking to answer these questions was Scott Rolston, a graduate student in 
archaeology and anthropology at George Washington University and the 
University of Chicago. During the 1980s, Rolston analyzed skeletal material from 
the Harra region (Clark 1981), the Baq'a Valley (McGovern 1986), Qasr 
Kharaneh (Rolston 1982), Khirbet Qurei’ (Leonard 1987), and Tiwal esh-Sharqi 
(Helms 1983). Although most of  (p.456) Rolston's publications simply provided 
a descriptive account of pathological conditions, his work at Qasr Kharaneh 
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explored the health consequences of the transformation from nomadic to 
agricultural lifestyles during the Epipaleolithic (Rolston 1982). Rolston primarily 
relied upon Steinbock (1976) and Angel (1971) for his research methods, 
although a diagnosis of rheumatoid arthritis was submitted to the headquarters 
of the Paleopathology Association in Detroit for “collective judgment 
[sic]” (Rolston 1982:226).

Concurrent with Rolston's work, German paleopathologists began analyzing 
skeletal remains from Bronze and Iron Age Tell el-Mazar (Disi et al. 1983, 1984) 
and Neolithic Ba'ja, Basta, and Sabra (Carli-Thiele and Schultz 2001; Nissen et 
al. 1987, 1991, 2004; Rohrer-Ertl and Frey 1987; Rohrer-Ertl et al. 1988; Schultz 
and Scherer 1991; Schultz et al. 2004, 2005, 2007). Disi and colleagues’ 
observations of paleopathology in the Tell el-Mazar sample had the generic goal 
of “reconstructing the social aspects of ancient societies,” including mortality, 
life expectancy, and disease (Disi et al. 1983:515, 1984:191). Their study was the 
first to provide a population-level approach to skeletal analysis in Jordan and 
specific criteria for their investigations of pathological bones (e.g., using Bach 
and Bach 1971; Hengen 1971; Schumacher and Schmidt 1976; Steinbock 1976; 
Stloukal et al. 1970). This move from descriptive studies continued in the work 
on the Neolithic sites of Ba'ja, Basta, and Sabra by Schultz, Rohrer-Ertl, and 
their colleagues. Here, disease frequencies were used to illuminate living 
conditions and hygiene after the intensification of agriculture and increased 
sedentarization of Near Eastern populations. The skeletal remains also displayed 
markers of postmortem modification, which serve to clarify Neolithic mortuary 
rituals and interpersonal violence (Rohrer-Ertl and Frey 1987; Schultz et al. 
2007). In some cases, however, their criteria for diagnosing conditions such as 
meningoencephalitis and rheumatoid arthritis (Nissen et al. 1991) were not 
outlined, nor did explicit, detailed differential diagnoses occur. Furthermore, the 
interpretations of some pathological conditions occasionally verged on the 
outlandish (e.g., Rohrer-Ertl and Frey 1987).

The late 1970s and 1980s heralded Donald J. Ortner and Bruno Frohlich's study 
of Early Bronze Age individuals from Bâb edh-Dhrâ (Frohlich and Ortner 1982, 
2000; Ortner 1979, 1981, 1982; Ortner and Frohlich 2007, 2008, in press; Ortner 
and Ribas 1997; Ortner et al. 2007; Rashidi et al. 2001). Ortner has a strong 
interest in the impact of socioeconomic change on human health and disease 
(Chapter 11), and the cemeteries at Bâb edh-Dhrâ had the potential to provide 
an interesting case study of the health effects of sedentism and urbanization. To 
date, this is the most comprehensive exploration of ancient skeletal biology in 
Jordan, probably because the project directors recognized the significance of 
skeletal data sets from the beginning of the project. This excavation was one of 
the few that integrated bioanthropological data with overall interpretations (e.g., 
Schaub and Rast 1981). Ortner applied his rigorous methodology (see Ortner 
2003; Ortner and Putschar 1985) to the description and diagnosis of pathological 
indicators, through which he was able to identify one of the earliest skeletons 
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with tuberculosis in the world at Bâb edh-Dhrâ’, in addition to brucellosis 
(Ortner 1979; Rashidi et al. 2001). Beyond the presence of these zoonoses, 
Ortner and colleagues noted little change in disease levels of the Bâb edh-Dhrâ’ 
inhabitants with increased sedentism (Ortner et al. 2008:303).

The work of Ortner and colleagues did not, however, stimulate further 
comprehensive and detailed paleopathological work in Jordan. This is surprising, 
especially since Ortner published his results in archaeological (e.g., Ortner 1981, 
1982), and physical anthropological (e.g., Ortner 1979) journals. Similar to 
Syria, there is a notable lack of comparative studies of health and disease across 
Jordan and in relation to data sets from contexts outside the country. Mahmoud 
El-Najjar and colleagues sought to overturn Ortner's claim for the oldest case of 
TB in Jordan by describing three possible examples from Neolithic ‘Ain Ghazal 
(El-Najjar et al. 1997). The diagnosis of these individuals has been questioned, 
however, based on the location of the lesions and the unlikelihood of animal- 
human transmission before the domestication of cattle (Hershkovitz and Gopher 
1999; Roberts and Buikstra 2003).

Through the 1990s, researchers in Jordan began to recognize the importance of 
standardized, rigorous burial excavation methods and that the presence of a 
physical anthropologist in the field was essential. This shift is partially due to 
Yarmouk University establishing during 1990 the first MA program in physical 
anthropology in the Near East, with the exception of Israel (Department of 
Anthropology, Yarmouk University 2008; Rose and al-Shorman 2004). The 
department's first professor, Mahmoud El-Najjar, established his credentials in 
paleopathology through his work on porotic hyperostosis and other nonspecific 
indicators of “stress” (El-Najjar 1976, 1979; El-Najjar and Robertson 1976; El- 
Najjar et al. 1976, 1982).  (p.457) Dr. El-Najjar unfortunately passed away in 
January 2009 (Chapter 23), but his legacy of Jordanian physical anthropology 
will live on in his many students and colleagues at Yarmouk.

During this period, preliminary articles focusing largely on skeletal data began 
to appear in regional journals, such as the Annual of the Department of 
Antiquities of Jordan and the Palestine Exploration Quarterly (e.g., Brashler 
1995; Cheyney 1995; Hendrix 1995, 1998; Henke and Wahl 1990; Leach and 
Rega 1996; Nabulsi 1996; Nabulsi et al. 1998; Politis 1998; Rose et al. 1997). 
Final excavation publications during this period also included skeletal analyses 
(e.g., Bourke 1992; Browne 1992; Frohlich 1987; Grauer and Armelagos 1998; 
Henderson 1990; Krogman 1989; Nabulsi 1998). Many of these studies (with the 
exception of Grauer and Armelagos 1998, and Leach and Rega 1996) only 
provided descriptions without historical or archaeological contexts and/or details 
concerning methodology.
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Similar to Syria, the first decade of the 21st century is witnessing a substantial 
increase in preliminary publications of skeletal data (Abu Shmais and al-Nabulsi 
2004; Cheyney et al. 2009; Edwards et al. 2002; El-Najjar et al. 2001; Jensen et 
al. 2005; Lenoble et al. 2001; Levy et al. 1999, 2005; Loh and Ji 2000; Maher 
2007; Montgomery and Perry 2010; Nabulsi 2010; Nabulsi et al. 2007, 2008, 
2009; Perry and al-Shiyab 2005; Perry and Joukowsky 2006; Perry et al. 2007; 
Politis et al. 2005; Rollefson et al. 2003) and the inclusion of skeletal data in final 
reports (Chase 2002; Judd 2003a, b; Judd and Defonzo 2003; Perry 2002, 2007; 
Roberts 2007; Schultz et al. 2004; Williams et al. 2004). In some instances, such 
as the analysis of the material from Fidan (Levy et al. 2005) and Qasr ar-Rabba 
(Perry and al-Shiyab 2005), the data are presented to facilitate their inclusion in 
future comparative studies. When paleopathology is represented, however, it is 
generally descriptive and rarely interpretive or contextualized (for exceptions 
see Perry 2002, 2007; Williams et al. 2004). Stephen Bourke and Karen Hendrix 
have attempted to provide a broader, more integrated picture of skeletal studies 
(including paleopathology) in Jordan within the context of documenting twenty 
years of Australian physical anthropological research in Jordan (Bourke and 
Hendrix 2001). Their work at Epipaleolithic Azraq and Wadi Hammeh, Bronze 
Age, Byzantine, and Islamic Pella, and Byzantine Jerash includes discovery of 
Jordan's earliest evidence for trepanation (the two Bronze Age skulls from Tomb 
4 at Pella) and a mass grave recovered within Jerash's hippodrome (“stadium for 
racing”) purportedly related to the 6th-century AD plague epidemic. Although 
they present preliminary data, they develop a comparative and contextualized 
perspective.

The decontextualized, descriptive nature of paleopathological studies in Jordan 
is expected to change with increased numbers of publications and 
archaeological research designs that explicitly include the excavation and study 
of human skeletal remains. Jerome Rose and Mahmoud El-Najjar recently 
completed an extensive bioarchaeological study of the sites of Ya'moun, Yajuz, 
and Yasileh in northern Jordan (Williams et al. 2004). The study of ancient health 
and disease is also an ongoing research priority at the sites of Fidan (Levy et al. 
2005), Petra (Augé and Sachet 2006; Bikai and Perry 2001; Bikai et al., 
forthcoming), Aila (Perry 2002), Khirbet edh-Dharih (Delhopital 2009; Lenoble et 
al. 2001), and Khirbet Faynan (Perry in press). The continued presentation of 
these data to both archaeological and biological anthropological audiences will 
doubtless increase the visibility of bioarchaeology, including paleopathology, in 
Jordan.

Conclusions
The history of paleopathology in Jordan, Syria, and Lebanon has been shaped 
largely by the culture-historical nature of archaeological inquiry prevalent in 
these countries. An early focus on artifact typologies and architectural features 
meant excavators of tombs and graves had little interest in the bodies that the 
mortuary features held. The rise of processual archaeology and bioarchaeology 
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in the 1970s eventually impacted skeletal biological research in the region, after 
which researchers gradually began including information on skeletal remains in 
both their preliminary and final reports. Paleopathology reports from Syria and 
Jordan during the 1980s and early 1990s primarily were descriptive, with little 
discussion of research methods or archaeological or historical implications. The 
first decade of the 21st century has seen a strong surge of large-scale 
paleopathology in these countries by scholars seeking to understand the effects 
of subsistence strategies, urbanism, trade, and economy on ancient health and 
wellbeing. Research in Lebanon, however, has suffered the consequences of the 
fifteen-year civil war, which officially ended in 1990. Although graves and tombs 
presumably have been uncovered during extensive postwar rebuilding, no 
reports on paleopathology of any human remains could be found in the course of 
this study. Research at ancient Sidon by the University of Bradford and the 
British  (p.458) Museum should reignite the study of ancient health and disease 
in this important region.

Despite these issues, paleopathology in Jordan, Lebanon, and Syria has made 
substantial contributions to the discipline and understanding of the impact of 
demographic and subsistence transitions on health and disease. This region 
includes some of the earliest examples of agricultural production and large 
sedentary communities in the world. Paleopathological data from a number of 
sites, including Sabra and Basta in Jordan, and Tell Ramad, Tell Mureybet, Tell 
Halula, and Abu Hureyra in Syria, have illuminated changes in disease, diet, and 
activity with the transition to agriculture during the Neolithic. In addition, 
information from early settlements such as Bâb edh-Dhrâ and Tell el-Mazar in 
Jordan, and Qatna and Ras Shamra in Syria have demonstrated that increased 
sedentism minimally impacted health and disease levels in these communities. 
Finally, Near Eastern skeletons have provided some of the earliest data globally 
on zoonotic infections such as tuberculosis and brucellosis due to the antiquity 
of animal domestication in the Near East.

The most notable aspect of paleopathological publications from Lebanon, Syria, 
and Jordan is the general lack of interpretation or problem-oriented research. 
Absent methodological descriptions and poorly or incompletely presented data 
also prevent comparative analyses. Bruno Frohlich and Don Ortner (Ortner and 
Frohlich 2008:306–307) close their recent volume on Bâb edh-Dhrâ by outlining 
frustrations they faced in conducting bioarchaeological research in Jordan that, 
in my experience, are true across the region. Interpreting the health of ancient 
communities using paleopathology is hindered by significant excavation 
sampling bias caused by tomb selection and the actual number of graves 
excavated. Furthermore, no standards exist for the collection of skeletal data, 
and this creates substantive difficulties in comparative analyses that are 
necessary for providing a larger regional or diachronic picture of health and 
disease. Finally, data often are interpreted and presented without archaeological 
or historical contextual information, essential for developing bioarchaeological 
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research questions. These problems are frequently exacerbated by poor 
preservation or commingling of remains, which limits many analyses (see Judd 
2009). Researchers have already begun to address these problems using 
standard data collection procedures outlined in Standards for Data Collection of 
Human Skeletal Remains (Buikstra and Ubelaker 1994). Jerome Rose and 
Mahmoud El-Najjar have made a significant impact on the use of this protocol 
through their bioarchaeological field schools in northern Jordan between 1995 
and 2007, which included both American and Jordanian students. In addition, an 
increased presence of physical anthropologists in the field, usually overseeing 
the excavation of human skeletal remains or even directing their own 
excavations, should result in truly contextualized interpretations.

With careful study of ancient human skeletal remains, including health 
indicators, bioarchaeologists can successfully address the many unanswered 
archaeological and historical research questions. The long history of 
archaeology in Syria, Jordan, and Lebanon, in addition to their important 
locations at the crossroads between many ancient civilizations, means that many 
hypotheses generated by earlier research exist to be addressed using 
bioarchaeological data. The impact of human migration, the effects of competing 
political interests of regional states and kingdoms and large-scale empires on 
indigenous populations, the influence of changing subsistence practices and 
settlement patterns, and the impact of diverse climatological and environmental 
factors on human health and disease can all be explored through paleopathology. 
Moreover, the long history of human occupation in the region can facilitate a 

long durée perspective on health and quality of life in the Near East and the 
world. Paleopathology has a long and healthy future in the region, provided that 
biological anthropologists present their results in accessible interdisciplinary 
formats, and those developing archaeological research designs recognize the 
data source that human skeletal remains can provide.
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Greater Syria under the Ottoman Empire, Syria's history does not include 
research conducted in the disputed Golan Heights region, and Jordan's history 
does not include research conducted on sites in the areas held until the 1967 
War with Israel, such as the West Bank.

(2.) “Eine kulturegeschichtliche Interpretation dieser Befunde muß natürlich 
dem Historiker vorbehalten sein.”

(3.) An extensive search did not identify with which museum Lester was 
associated.
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