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In Memoriam

John Basil Hennessy
(1925 -2013)

Alan Walmsley

John Basil Hennessy, universally known
to family, friends and colleagues as Basil
Hennessy, was a pillar of Jordanian archaeology
and a passionate supporter of the country and
its people. Australian by birth, Basil spent most
of his academic life as a lecturer and later pro-
fessor at the University of Sydney. A highly re-
spected scholar of Middle Eastern archaeology,
especially the Chalcolithic and Bronze ages, he
was a meticulous excavator, inspiring educator,
and a skilled mentor. A sports champion, he was
well known for his openness, warm nature and
good humour. Basil was the recipient of numer-
ous honours during his lifetime, notably his ap-
pointment as an Officer of the Order of Australia
(AO) in 1990.

Basil was born on the 10™ of February 1925
in Horsham, Victoria, Australia. He was the el-
dest son of Thomas Hennessy and his wife, Nell
(nee Poultney). He was educated at Villa Maria
and St Patrick’s College in Ballarat, during
which time his life-long interest in sports was
fostered, becoming a school athletics champion
especially in shot-put and hammer-throw, and
later at university a keen player of Australian
Rules football.

Basil’s education was delayed by the Second
World War, during which in 1942 at just 17 he
was deployed to New Guinea and, after the war,
to the Northern Territory capital of Darwin as a
navy radio and radar technician. After he was de-
mobilized in 1946 and, like many of his genera-
tion, inspired by the pioneering and progressive
Australian archaeologist Vere Gordon Childe,
he enrolled in Anthropology at the University
of Sydney on a returned soldier’s scholarship,
commencing his studies in 1947. In the follow-
ing year Basil became one of the first under-
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1. Basil on the veranda of the Pella dig house, early 1980s.
Photograph by the late David Balderstone (courtesy of Sue
Balderstone).

graduate students in the then newly established
Department of Archaeology headed by Dale
Trendall and James Stewart, the latter a special-
ist in Cypriot archaeology.

Following graduation in 1950, Basil headed
to the Middle East, becoming the inaugural stu-
dent scholar at the then newly established British
School of Archaeology in Ankara. So began
his life-long engagement with the archaeology,
people, and places of the east Mediterranean
and Middle East. Yet, unlike many before him,
Basil’s interests in the region transcended the
mere functional and academic. In addition to his
passionate love of archaeology, he also became
a loyal and understanding friend of the diverse
peoples who live there, and by which he set a
high standard that his students were to envy and
try to emulate.

Basil’s early travels in the 1950s sharpened
his archaeological skills and expanded his in-
terests. He joined the excavations at Myrtou-
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Pighades (Cyprus) under the direction of Joan
du Plat Taylor, and then was to direct the ex-
cavations at the Bronze-Age cemetery site of
Stephania (Hennessy 1964). Both excavations
received substantial funding from the Australian
Institute of Archaeology, based in Melbourne. In
1952, new opportunities presented themselves
when he joined the late Dame Kathleen Kenyon
on the first season of her seminal excavations
at Jericho, which turned out to be a profoundly
life-changing experience. In a vigorous intel-
lectual and professional environment, and tu-
tored by the Kenyon-trained “Jericho pickmen”
(Palestine’s equivalent to the skilled excavators
from Quft in Egypt), Basil’s life-long commit-
ment to the archaeology of Jordan and Palestine
was nurtured. After an academic disagreement
with Kathleen Kenyon, Basil was to trek some
20 kms from Jericho to the critically important
Chalcolithic site of Tulaylat al-Ghasstl on the
east bank of the Jordan River with the sole in-
tention of returning with evidence in support
of a cultural transition between the Neolithic
and Chalcolithic periods — a view not shared by
Dame Kathleen. Find that evidence he did, and
out of this instance of Basil’s driving determina-
tion and a strong belief in the overriding value of
hard archaeological evidence was born his keen
interest in Tulaylat al-Ghassiil. The large-scale
excavations he subsequently led in 1967, 1975,
and 1977 (two seasons) were to transform not
only our understanding of the site, but the ori-
gins and development of the Chalcolithic period
more generally.

Returning to Australia, Basil joined the
Department of Archaeology at the University of
Sydney, firstly as temporary lecturer (1954-55,
1957) before his appointment as a full-time lec-
turer (1958-61). Among the students at Sydney
were Kay Prag (Wright) and David O’Connor,
and to them he was “revealing a whole new
world to Australian students; not just an aca-
demic discipline, but a social landscape. He was
a model of clarity in his presentations, spoken,
written and graphic” (Prag 2001). During this
time he was to marry Ruth Shannon and start
a family of son David and daughters Sarah and
Linda; henceforth the family become a defining
part of his life.

As the post-WW2 age saw the rise of the
professional archaeologist, rather than those
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of private means, academic qualifications be-
came increasingly necessary. At the suggestion
of Dame Kathleen Kenyon, Basil and his fam-
ily moved to England in 1962 so he could study
for his doctorate at Magdalen College Oxford
under Dame Kathleen’s supervision, graduat-
ing DPhil in 1964. His thesis, inspired by the
Jericho work, was published in a highly re-
garded book, The Foreign Relations of Palestine
during the Early Bronze Age (Hennessy 1967).
Shortly after completing his doctorate, Basil
and the family moved to Jerusalem, then un-
der Jordanian administration, where he became
Assistant Director and then Director (in 1966)
of the British School of Archaeology. Under his
directorship the British School moved to a state-
ly building in the Sheikh Jarrah neighbourhood,
where it is still located today (although appropri-
ately renamed the Kenyon Institute). While di-
rector Basil ran an active field program. He con-
tinued the major, multi-period excavations at the
Damascus Gate in Jerusalem, begun by Crystal
Bennett in 1964 at the request of the Department
of Antiquities of Jordan (Wightman, Hennessy,
and Bennett 1989); undertook his own project at
the Late Bronze Age temple at (the old) Amman
Airport, Marka, that after an unpromising start
turned up trumps (Hennessy 1966, 1985, 1989;
Prag 2001); and in January to March of 1967 led
his first season at Tulaylat al-Ghassiil (Hennessy
1969). After the Israeli occupation of Jerusalem
and the West Bank in June 1967, Basil found a
way to conduct limited excavations at Samaria/
Sabastiyah in the following year after complex
negotiations with all parties.

Given the complexities of the situation on the
West Bank after occupation, and with Australia
calling, Basil departed Jerusalem in 1970 to re-
turn to the University of Sydney, firstly as the
Edwin Cuthbert Hall Visiting Professor in Near
Eastern Archaeology and, from 1973 until his
retirement in 1990, as incumbent of the fully-
endowed chair dedicated to, under the terms of
the bequest, the study of the “Archaeology and
Mythology in the Ancient Middle East, name-
ly, Palestine, Egypt and Asia Minor” (which
was taken to include Cyprus). Middle Eastern
archaeology at Sydney had fallen into the dol-
drums with the unexpected death in 1962 of Jim
Stewart, the founding professor, leaving Basil
the massive task of rebuilding Australia’s sole



centre of teaching and research in the archaeol-
ogy of the Middle East.

For Basil, the Sydney position opened up the
option of returning to Jordan and continuing the
work at Tulaylat al-Ghasstl, brought to a sudden
end by the June War of 1967. His primary in-
tention was to probe the site with deep trenches
down to sterile base levels where the earliest —
and hopefully late Neolithic deposits — would be
found. Also on the agenda were excavations at
a large ceremonial centre (which had only just
avoided being incorporated into a mine field that
truncated the west third of the site, laid after the
June 1967 War), and the opening of long strip
trenches between two of the low mounds that
characterized the site with the intention of iden-
tifying possible changes in the landscape (pub-
lications: Lovell 2001; Seaton 2008). The real
challenge, however, lay in how to restart work
at the site in 1975. In the mid-1970s, the south
Jordan Valley was a remote, barely occupied area
still under military control due to the tensions
that followed the June 1967 War, and setting up
and supplying a dig camp at Tulaylat al-Ghassiil
near the north shore of the Dead Sea posed major
logistical challenges — water, food, and shelter
all needed to be brought to the site from a great
distance. In the 1975 season, the small team
commuted daily from Amman, but this greatly
impeded progress. As a result, a decision was
made to set up camp at the site. Through Basil’s
close friendship with staff in the Department of
Antiquities, fostered since his Jerusalem days,
and the active support of the then Crown Prince
of Jordan, HRH Prince El Hassan bin Talal,
seemingly insurmountable obstacles were over-
come one by one. The two 1977 seasons saw the
team happily encamped at Tulaylat al-Ghasstl,
with a pack of cards, the stars, and the lights of
Jericho as nightly companions. The once a week
luxury was Friday night in Amman at the build-
ing of the British School near the University of
Jordan, which served as a branch office of the
Jerusalem School under the direction of Crystal
Bennett. With Tulaylat al-Ghasstl, Basil dem-
onstrated the absolute importance of networking
with and gaining the confidence of local authori-
ties and international teams alike, at which he
was a skilled master.

Joining Basil at Ghassul in 1977 was
Anthony (Tony) McNicoll, a fellow Australian
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known to Basil from the Jerusalem days, who
had recently been appointed to a lectureship at
Sydney University with the task of broadening
the spectrum of archaecology subjects taught
there. While Tony’s primary interest lay in the
Classical and Medieval periods in the Middle
East, he also brought knowledge of the many
new approaches increasingly expected in ar-
chaeology, and had already applied these to his
work in Turkey and Afghanistan. There was a
natural, infectious rapport between them and,
while they did not always agree, out of this bond
there grew in the wide salt plains of Ghassul a
visionary archaeological project, a project both
multi-disciplinary and multi-period in scope fo-
cussing on the expansive site of Tabaqat Fahl
(Pella) in the north Jordan Valley. A field trip in
early 1977 to Tabaqgat Fahl on a cold and over-
cast day during the Tulaylat al-Ghassil season
confirmed that the site was ideal in every way for
a project intended to span from Neolithic times
to the Middle Ages; one that had every possi-
bility of building a continuous social, economic,
and cultural sequence from the earliest of human
settlement to the beginnings of modern times in
the southern Levant.

Beginning with the enormously challenging
first field season during the northern hemisphere
winter of 1978-1979, which would have never
happened without the unwavering support of the
former Director-General of Antiquities Dr Adnan
Hadidi, Pella quickly grew into Australia’s pre-
mier archaeological project in Jordan. In scale
and scope the Pella excavations, undertaken
in the early years in partnership with Wooster
College in the USA, were many times that of

- =

2. Basil and the Tulaylat al-Ghassiil team inspecting Pella, prob-
ably February 1977.
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Tulaylat al-Ghasstl, and kept growing. Spurred
on by Basil, the research expanded almost ex-
ponentially to address an almost infinite number
of cultural, economic and historical questions,
many barely addressed at the time work started
at Pella. Similar to Jericho, the large archaeo-
logical mound at the centre of the site had, at
its southeast base, a perennial spring that gushed
out wonderfully fresh water into a valley below.
It was at this location Basil chose to position a
deep trench to cut into the side of the mound
with the intention of capturing, in one major lo-
cation, a representative cross-section of Pella’s
significant archaeological periods. In its original
manifestation the deep cut did not identify all of
Pella’s phases, but it was a strategic start, uncov-
ering major features such as a section of a mas-
sive multi-phase Bronze Age mud-brick circuit
wall, part of a Late Bronze Age administrative
building and a major domestic quarter spanning
Byzantine and early Islamic times, dramatically
destroyed in an earthquake of 749 AD. Of the
finds from the cut, the ivory-panelled Pella Lion
Box stands out as one of the finest Bronze-Age
objects ever found in Jordan. From the outset
work also extended to the cemetery fields around
Pella that produced outstanding Bronze Age,
Roman and Byzantine finds, the pride of which
now grace the museums of Jordan. In this work
during the 1980s the Department of Antiquities
representatives took a leading role, especially
the then Chief Inspector of Antiquities in Irbid
Mr Sultan Al Shreideh who discovered many
tombs including the extraordinarily rich Tomb
62 (some 2,000 objects) while assisting the proj-
ect in countless other ways. As the number and
ambitions of the Sydney University students at
Pella expanded during the eighties, Basil and
Tony gave the most promising students the op-
portunity to build their careers by incorporating
other promising areas in the Pella project: the
densely occupied summit of Tall al-Husn and
a spectacular Natufian site near Wadi Hammah
(Edwards 2013), for example. Work also began
in earnest on the specialist collections, such as
glass and coins (Sheedy, Carson and Walmsley
2001).

Together, Basil and Tony ran a dig that was
the envy of other missions in Jordan. At the
meal table in an expanding dig house, snippets
of conversations could be heard on widely di-
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verse topics such as geomorphology, the begin-
nings of agriculture, archaeozoology, Greeks
and Hellenism, coins, Bronze Age architecture
and cuneiform libraries, radiocarbon dating,
Byzantium and early Christian churches, ar-
chaeobotany, pottery (a lot of that), Iron Age
temples, stratigraphy and context, Romans and
urbanism, flint tools, settlement in Islamic times,
glass and stonework — to name only some of
them. The atmosphere was eclectic and electric.
As already noted, it took a much larger team to
tackle this myriad of research topics, an expan-
sion made possible by adequate funding from
Australian government research bodies and the
Australian National Gallery in Canberra. While
the work was hard and the pressures intense (at
times), the stars and card games still entertained
us, now upgraded with evenings of song with
Tony on the guitar. Sadly, the sing-a-longs barely
survived the early death of Tony in 1985. Basil
was left with a huge project, enormous commit-
ments in Jordan and, notably, a growing band of
young archaeologists whose future careers re-
lied upon its continuation; yet, he did not flinch
in assuming responsibility for the Pella project
even if it meant months in Jordan, year on year,
until his retirement.

Not just in the esoteric field of archaeology,
but also in other realms, the Australian presence
was rapidly growing in Jordan during the 1980s,
with Basil putting his considerable diplomatic
skills to good use when meeting ambassadors,
politicians, government officials, academics
and businessmen of Jordanian, Australian and
other nationalities. Australians based in Amman
were generous in their support, such as the
Balderstones (David, a prominent Australian
journalist, and Sue, an architect most adept in
archaeological planning) as well as successive
ambassadors at the newly established Australian
Embassy in Amman, such as Richard Gate, the
first resident ambassador to Jordan (1982-1985),
and Bob Bowker (1989-1992). Basil’s stately
persona allowed him to mix freely with the top
levels of the social and political elite, resulting in
numerous high-level visitors to the Pella excava-
tions including HRH Prince El Hassan and, on
the 25" of January 1987, Australia’s then Prime
Minister Bob Hawke who remarked that it was
“extremely satisfying to me Basil, to see here
in such a practical way a group of Australians



is working in association with the Jordanian
Government and people to do work which is, I
think, immeasurable in its value” (Hawke 1987).
He pledged $30,000 a year to support research,
and vegemite (a savoury Australian spread) for
the team.

An inspiring teacher and critical researcher
in both a university and field environment, Basil
instilled in his students, and those of others, the
utmost importance of questioning and contest-
ing even core beliefs in Middle Eastern archae-
ology. For the unavoidable friction Sydney stu-
dents were to experience in openly questioning
the views of senior colleagues, Basil ensured his
charges were well prepared through a rigorous
program of lectures, seminars and assignments at
Sydney. Then when matters did come to a head,
he was unwavering in his support. Basil also rec-
ognized the importance of attracting funds to as-
sist students in their studies, especially as access
to British sources dried up during the 1970s. To
that end, Basil was instrumental in setting up
The Near Eastern Archaeology Foundation at
the University in 1986, which today offers pub-
lic outreach programs and, through generous
bequests and private donations, travel grants to
worthy postgraduate students.

Basil was the recipient of a number of pres-
tigious awards and honours during his lifetime.
He was a Fellow of the Society of Antiquaries
London, elected as Fellow of the Australian
Academy of Humanities in 1982, was appoint-
ed Officer of the Order of Australia (AO) on
Australian Day (26 January) 1990 for “service to
archaeology and to international relations”, ap-
pointed as Emeritus Professor by the University
of Sydney in the same year, and was honoured
by the Senate of the University with the degree
of Doctor of Letters (honoris causa), conferred
at a ceremony in 1993. On New Year’s Day in
2001, Basil was awarded the Centenary Medal
“for service to Australian society and the hu-
manities in the study of prehistory and archaeol-
ogy”. A Festschrift in honour of Basil was pub-
lished in 1995 (Bourke and Descoeudres 1995),
and a volume of studies by Australian scholars
was dedicated to Basil and the people of Jordan
on the occasion of Sydney University’s host-
ing of the Eighth International Conference on
the History and Archaeology of Jordan in July
2001 (Walmsley 2001). Basil’s life has been
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remembered in obituaries and tributes, includ-
ing an obituary written by his children and
published simultaneously in The Age and The
Sydney Morning Herald (D. Hennessy and L.
Hennessy 2014), a tribute by Linda Hennessy
(2013) in the Journal of the Australian Institute
of Archaeology, an obituary in The Times news-
paper (Anon. 30 November 2013), an obitu-
ary in the journal Levant by Stephen Bourke
(Bourke 2014) and an appreciation by Craig
Barker in Sydney University’s Muse (Barker
2014). On the 18" of February 2014 a service
in memory of Basil’s achievements was held in
the Great Hall of the University of Sydney in
the presence of HE Mrs Rima Ahmad Alaadeen,
Jordan’s Ambassador to Australia. Family,
friends and colleagues attended and, along with
other speeches, they heard a heart-felt eulogy
delivered by Dr Bob Bowker, Australia’s former
Ambassador to Jordan. Of Basil, Bob said “His
natural graciousness, honesty and kindness;
his respect for others and his down to earth ap-
proach represented values which strengthened
Australia’s reputation wherever he worked. He
was genuinely admired, respected and valued
among the Jordanian people, from the palace to
the villagers with whom he mixed. His honesty,
his sense of fair dealing, and his complete pro-
fessionalism were his trademarks”.

Basil Hennessy is survived by his wife Ruth
and children David, Sarah, and Linda.
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In Memoriam
Klaus Schmidt
(1953 -2014)

Lutfi Khalil, Jorg Becker, Lee Clare, Ulrike Siegel

Prof. Dr. phil. Klaus Schmidt, prehistorian,
director of excavations at Gobekli Tepe, and co-
director of the Jordanian-German cooperative
project ASEYM (Archaeological Survey and
Excavations in the Yutum and Magass Area),
passed away on 20" July, aged 60.

Klaus Schmidt was born on 11" December
1953 in Feuchtwangen, Franconia. From 1974 to
1983 he studied prehistoric archaeology, classics,
and geology-palaeontology, first in Erlangen and
subsequently in Heidelberg. It was during his
time in Heidelberg that he came to participate
at excavations headed by his university profes-
sor Harald Hauptmann at the site of Norsuntepe,
in the Turkish Upper Euphrates region. In 1983
he obtained his PhD, his doctoral thesis focus-
ing on the lithics from this site (Die lithischen
Kleinfunde vom Norsuntepe). In the same year,
he was awarded the travel scholarship of the
German Archaeological Institute. Between 1986
and 1995, Klaus Schmidt was research associ-
ate at the Institute of Prehistoric Archaeology
(Institut fiir Ur- und Friihgeschichte) at the
University of Heidelberg, and research fellow
of the German Research Foundation (Deutsche
Forschungsgemeinschaft).

Between 1983 and 1991 he became in-
volved with research in an area that would later
be inundated by the waters of the Atatiirk reser-
voir, more specifically the Early Neolithic settle-
ment of Nevali Cori, again under the direction of
Harald Hauptmann. It was the experience gained
from working at this site which would influence
the rest of his working life. For the first time, at
Neval1 Cori, excavations revealed a special type
of building that was furnished with fantastic im-
agery which provided unprecedented insights
into the mind of prehistoric peoples living in the

9™ millennium BC. This period is synonymous
with a developed stage of the Early Neolithic,
in which, in the course of several hundred years
arable farming and animal husbandry emerged,
a process which would eventually culminate in
our modern lifeways.

In 1999, following completion of his ha-
bilitation thesis, entitled ‘Functional analysis
of the Early Neolithi Settlement of Nevali Cori’
(FunktionsanalysederfrithneolithischenSiedlung
von Nevali1 Cori), Klaus Schmidt was awarded
the status of Privatdozent at the University of
Erlangen-Niirnberg. From 2001 he was advisor
(Referent) for Prehistoric Archaeology of the
Ancient Near East at the Orient-Department of
the German Archaeological Institute in Berlin.
In 2007 he was appointed honorary professor at
the University of Erlangen-Niirnberg.

The stylized T-pillars and sculptures discov-
ered at Neval1 Cori motivated Klaus Schmidt to
search for other similar sites in the Southeast
Turkish province of Sanliurfa. In addition to the
discovery of Early Neolithic sites in the plain,
east of Sanlwurfa (Giirciitepe), he also visited
the higher lying site of Gobekli Tepe, which
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had been detected many years previously in
the southern foothills of the Taurus Mountains.
His important impulses for the interpretation
of this site number among his greatest scien-
tific achievements. The discovery of fragments
of Early Neolithic sculptures, and the location
of the site, led him to conclude that this was no
‘ordinary’ settlement site, but what appeared to
be a ‘ritual centre’ belonging to complex hunter-
gatherers. It was only in the course of several
subsequent transformation processes leading on
from this stage that crop cultivation and animal
husbandry would eventually evolve. In the last
two decades of fieldwork, under the direction of
Klaus Schmidt, excavations revealed buildings
with richly adorned pillars and sculptures dating
to the 10" and 9™ millennia BC. Especially the
earliest, monumental enclosures make this a site
of unique importance for the study and evalu-
ation of neolithisation processes and associated
symbolic worlds. In addition to numerous scien-
tific contributions, it is his book ‘Gobekli Tepe: A
Stone Age Sanctuary in South-Eastern Anatolia’,
(translated into several different languages), and
written for the much wider audience, which has
contributed to the growing popularity of this
site, making it and Klaus Schmidt known well
beyond the scientific community, and stimulat-
ing scientific discussions enormously.

In addition to his work at Gobekli Tepe,
Klaus Schmidt co-directed the ASEYM Project
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in the Aqaba region of Jordan, where he under-
took excavations together with Jordanian col-
leagues at the Chalcolithic-Early Bronze Age
sites Hujayrat al-Ghuzlan and Tall al-Magass.
His excavation methods and archaeological as-
tuteness culminated in important research re-
sults which have significantly improved our
picture of prehistoric settlement in the Gulf of
Agqgaba. Mention should also be made of his
scientific contributions relating to the study of
materials from Predynastic Egyptian sites in the
Nile Delta.

With the passing of Klaus Schmidt, we have
lost one of our most eminent archaeologists.
Through his foresight and his openness for alter-
native ideas and approaches, he enriched and en-
hanced scientific debate. He has provided us with
the foundations for many years of research to
come. His time spent in Turkey led a close bond
with the country and its people. Nevertheless,
throughout his life, he remained faithful to his
Franconian home, frequently returning there to
find peace and relaxation from his otherwise
very active everyday life. Researchers the world
over are mourning the loss not only of an inter-
national renowned and revered colleague, but
also an inspiring teacher, and a loyal and faithful
friend.

The German Archaeological Institute will
always remember him with greatest gratitude
and appreciation.

Lutfi Khalil, Jorg Becker,
Lee Clare, Ulrike Siegel



KHIRBAT AS-SAMRA ANCIENT CEMETERY: THE 2011
EXCAVATION SEASON

A. J. Nabulsi, M. Baraze and A. Husan

The eleventh season of excavation at the
ancient Khirbat as-Samra cemetery was carried
out between 9th September and 11th October
2011 at the Site A and Site E areas of the old
cemetery, located within the modern village of
Rawdhit al-Amir Muhammad in Mafraq district.
The methodology employed was that described
in previous reports (4DAJ 51-53). During the
2011 season, the excavation team obtained good
results and made numerous observations, many
of which are subject to ongoing investigation.
This report describes the results of the 2011 ex-
cavations, while providing further information
on a few case-studies that reflect the main results
of this long-running project.

Site E Excavation
Following the 2009 excavation at Site E,
a long strip of land between a small building

and the adjacent modern street to the north was
left unexcavated for technical reasons (Nabulsi
2010). Subsequent results, including unpublished
C' dates, indicated that this part of the site might
contain pre-6th century AD burials and may have
been located at the boundary of the “Quartier
Gréco-Arabe” (Savignac 1925: 117, Pls II-1II),
the potentially earlier Roman cemetery.

In 2011, it became possible to excavate this
part of Site E. The 2009 grid was extended so that
200m? of the available area could be explored;
26 tombs were identified and excavated (Fig. 1).
Except for Tomb 564, all tombs excavated were
disturbed. There appeared to be no significant
variation between the tombs excavated at Site E
in 2009 and 2011, although a few observations
could be made.

In square F4, the eastern ends of adjacent
Tombs 561 and 562, which contained adult buri-

1. The 2011 excavation at Khirbat
as-Samra cemetery: Site E
(foreground) and Site A (top
background) from the east.
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als, were ‘connected’ by a trench ca. 60cm wide
and 80cm deep. The trench floor was lined with
a row of rough, natural stones of various sizes
(Fig. 2). The trench and row of stones could be
seen in the sections of the opposing tomb walls.
There was no superstructure on the surface and
no extension of the structure to the sides. So far,
no plausible explanation for the function or in-
tent of this constructed ‘link’ between the two
tombs has been found, but its presence might
indicate a relationship between the burials, or at
least that the burials were contemporary.

Tomb 583

A variety of objects were found in this part
of Site E, whether as funerary deposits, offer-
ings or personal items. Most significant were
the finds from Tomb 583, which provide new
information on observations from previously
excavated tombs in this cemetery. The tomb
was a typical vertical shaft tomb with a closed
burial chamber (Type II; Nabulsi et al. 2009:
167-168). It was disturbed at least once before
excavation, although two basalt covering slabs
were still in their original position at either end
of the tomb. The tomb dimensions of 190 x 55
x 161cm were in accordance with its contents,
i.e. the bones of a juvenile human burial. At
the western end, at a depth of ca. 120cm, the
southern shoulder was broadened at the level
of the second covering slab to form a small
concave niche, 30cm high and 25cm deep. Two
glass flasks (unguentaria) and three plaster
figurines were found in this earth-filled niche,
slightly displaced from their original position
(Fig. 3). Small niches and deposits outside the

burial chamber have been previously observed
in a few other tombs in the cemetery. During
the 2006 season, part of a glass vessel and a
rounded plaster mirror frame were found with a
large shell at the edge of the last (eastern) cov-
ering slab of Tomb 322. At the time, they were
thought to have been displaced by later intrud-
ers. In Tomb 541 at Site A2, a near-rectangular
niche, 20x30cm, was found in the western wall
ca. 60cm below the modern ground surface
(Nabulsi et al. 2011: fig. 2).

The two glass unguentaria found in the
niche were blue-green in colour with minor
surface deterioration (Fig. 4). The larger vessel
(KS-1868 [h = 107mm)]) had toppled on to its
side. It had a rounded body (diam = 58mm) and
an almost unnoticeable short, flat base. The neck
was approx. 60mm long and 19mm in diameter.
It widened half-way up to form a wrapped, flar-
ing rim 43mm in diameter. A 20mm long noz-
zle / spout, with a narrow (ca. 2mm) aperture,
protruded vertically from the upper third of the
body. The second, smaller unguntarium (KS-
1869 [h = 54mm]) had a short, flaring neck
and a rounded body (diam = 42mm) with no
base or handle. This glass-type has been doc-
umented in a variety of sizes in the cemetery.
The ‘nozzled’ KS-1868 flask is not a common
type amongst regional Roman and Byzantine
glassware. In a personal communication, C.
Eger suggested that KS-1868 may be similar
to a glass vessel reported by Hayes (1975: 91,
no. 299, pl. 21), which dated to late 3rd or 4th
century AD. Though their dimensions are close,
there are differences at the base, in the position
of the spout and at the rim.
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2. Site E, square F4 with deep,
constructed stone link be-
tween Tombs 561 and 562.
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4. Two glass unguentaria (KS-1868; KS-1869) found in
the niche in Tomb 583.

Of the three plaster figurines found'!, two
were broadly similar but of different size (KS-
1865 [111 x 56 x 52mm]; KS-1866 [98 x 47 x
50mm]). Both figurines were in the shape of
resting bird with folded wings and lowered tails,
but without feet. Their main anatomical features
were highlighted by lines of black paint. The
heads had long beaks, decorated with 4 black
circles drawn on the base, and moderate crests.
The folded wings were marked with a bilateral
depression applied by a small flat, blunt instru-
ment, likely a spatula. The lowered tails were
about a third of the figurines’ total size. KS-1865
revealed a perforation just behind the neck and
another in front of the tail; both extended to the
base. The smaller bird figurine had only a central

A. J. Nabulsi et al.: Khirbat as-Samra Ancient Cemetery

3. Tomb 583 from above; arrow
indicates position of niche in
southern wall and its contents
(in situ).

deep depression on the base. The two figurines
appear to represent the local hoopoe (Upupa
epops).

The third plaster object (KS-1867 [98 x 60
x 32mm]) appeared in situ as fish-shaped mir-
ror frame with an intact central rounded mirror
(diam = 35mm). Once lifted, the opposite side
was found to be in the shape of a bearded man’s
head wearing a pointed cap, with a perforation
near the pointed end. The main facial features
were accentuated with black paint, though traces
of other colours were also observed. This figu-
rine consisted just of the head, as has been the
case with all other objects with male representa-
tions discovered at the Khirbat as-Samra ceme-
tery to date. It should be noted that the KS-1867
figurine has similarities with Phoenician figu-
rines depicting a male head wearing a pointed
cap (e.g. Oggiano 2012: 6, fig. 1). While birds
in general and hoopoes in particular were asso-
ciated with different subjects (Orr 1939: 1419),
the function and purpose behind the three plaster
figurines from Tomb 583 remain uncertain.

A number of small objects were found in-
side the burial chamber with the fragmentary
remains of a disturbed juvenile burial. Amongst
these were rusty iron fragments and broken large
stone beads with attachment marks evident on

1. The plaster figurines are currently under study; unfortunately
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the rusty surfaces. It was possible to reconstruct
these parts to form a three-element ‘chain’, at-
tached through an iron disk, with an iron cross,
the lower arm of which was adorned with four
stone beads of different colours. This object
(KS-1981; Fig. 5) had a total length of about
20cm - too large for a pendant or amulet, but
possibly a ‘ceremonial’ cross. This interpreta-
tion could be extended to other objects, viz. the
pointed iron rod (KS-1558) and attached bronze
cross (KS-1559) found previously in Tomb 477
at Site E (Nabulsi 2010: 217). The cross indicates
that Tomb 583 cannot be earlier than the late 6th
century AD. The objects found both within and
without the burial chamber of Tomb 583 are re-
lated, reflecting aspects of the local population’s
burial rites during the late Byzantine period in
the cemetery under study. It is unlikely that the
objects in the niche belonged to an earlier burial
and were subsequently redeposited.

Site A Excavation

In 1993, a French team from the Ecole
Biblique in Jerusalem undertook test exca-
vations at the Khirbat as-Samra cemetery
(Humbert 1993), in the eastern part of that area
later designated Site A. As the French team was
content with the results from the 22 tombs they
excavated, the author of this report (who was
involved in the 1993 excavations) continued to
work at the site as a separate project focused on
systematic excavation of the available cemetery
area’. In 2011, it proved possible to return and
excavate an area of 175m? at the western side
of Site A, based on an extension to the north of
the adjacent Site Al grid (Fig. 1). On excava-
tion, this area displayed common features with
the cemetery areas to the east and west.

KS-1981

"="="u H N

5. Reconstructed iron cross (KS-1981) consisting of three rods,

a disc and the actual cross, decorated with stone beads and
missing a fragment (arrow).

28 tombs were excavated at Site A, although
three were intact child burials in which the bone
material had completely disintegrated. In three
adult burials, the deceased were buried in an ex-
tended position but on one side, two facing north
(on the left side) and one south (on the right side).
These examples were more obvious ‘side buri-
als’ than previously observed cases, e.g. Tomb
499 (Nabulsi et al. 2012: fig. 2). Recent studies
have suggested different explanations for ‘ir-
regular’ burial positions (e.g. Perschke 2012).
Nevertheless, the ‘side burials’ in the Khirbat
as-Samra cemetery have to be considered as part
of its diversity, possibly related to an as yet un-
determined period or group.

The tombs at Site A contained fewer object
than those at Site E, but were richer in organic
objects such as leather, fabric (e.g. linen, cotton),
wool and wood, as well as seeds. In Tomb 597,
a substantial amount of fabric and fragments of
a wooden plate were found between two adult
burials, along with the remains of leather san-
dals or shoes at the eastern end.

Recovery of human bone in the Site A buri-
als was hindered by modern root intrusions
(from shrubs on the ground surface) that often
ran through the shafts of long bones, i.e. at a
depth of more than 2m. The excavators often
had to cut through 1cm thick roots to free bones.
This rapidly reduced the preservation of bone
material, particularly of dorsally located skel-
etal elements, e.g. pectorals, vertebral arches.
Modern village roads have recently been con-
structed at a higher level than the surrounding
area. Consequently Site A, which previously
occupied an elevated position, now becomes
waterlogged during the rainy season, thereby
increasing moisture in the deepest tombs and
encouraging deeper root penetration. This ob-
servation emphasises how complex and random
factors influence bone preservation in ancient
burials, particularly in this region.

By the end of the 2011 season, the to-
tal number of burials excavated at the ancient
Khirbat as-Samra cemetery had increased to
614. In addition to the observations made and in-
teresting objects recovered, important evidence
concerning burial customs was obtained. The
three long tombs with built walls (Nabulsi ef al.

2. The University of Hamburg, Department
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2011) suggest this type represents 1-2% of all
tombs in the cemetery. There was also evidence
for burials with and without a shroud, the use in
some cases of wooden coffins and burial cham-
bers being filled with earth prior to their closure,
as well as for tombs with and without a sealed
burial chamber.
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HIJRA LEADEN URN INSCRIPTIONS

S. Timm, A. Abu Shmeis and A. Nabulsi

A salvage excavation in a Roman -
Byzantine cave tomb at Hijra, ca. 10km south-
west of ‘Amman, has brought to light two leaden
urns containing cremated human remains. One
urn was spherical, similar to two found in 2001
in the Umm as-Summaq al-Jantibi cave tomb
5km away. The second had a gable-house form
with ornamentations and two Greek inscriptions
engraved on the outer surfaces. The significance
of'this find is indicated by the facts that: (1) it was
a leaden urn, a material seldom used in Roman
cremation burials; (2) until the recent 2001 and
2006 discoveries, human cremation burials
— regionally documented from the 13th-8th
centuries BC and particularly from the Roman
Ist century BC to 2nd/ 3rd century AD — had
hardly been reported from Jordan (for details on
cremation burials and their regional distribution
see Abu Shmeis and Nabulsi 2009: 513-514;
Timm et al. 2011: 175-176); (3) funerary
inscriptions are primarily attested on Nabataean,
Roman and Byzantine tombstones, and inside or
outside burial chambers as nefesh or epitaphs,
but seldom on ossaria; (4) inscriptions on leaden
plates were only known from ‘defixiones’ texts,
e.g. in Syria (Jordan 2001: 13, 25-27; Hollmann
2011: 158, 163), while leaden ornamented
coffins were well documented from this region
(e.g. Avi-Yonah 1930).

The Leaden Urn

The urn, registered as Hijra-Urn4, was found
at the front of the arched Loculus 7, one of ten
arcosolia occupied by inhumation burials in the
collapsed Hijra cave tomb. It was made from a
single lead sheet, ca. 2mm thick, folded into the
form of a 325x158x200mm gable-house. The
front and back sides of the lid were decorated
with engraved floral motifs, depicting olive
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branches or palm leafs and a pomegranate (Fig.
1a). One of the triangular sides had an engraved
four-line Greek inscription (Urn4-T1). The ‘box’
part of the urn revealed a second, three-line
Greek inscription (Urn4-T2) engraved on the
narrow side opposite the first inscription (Fig.
1). The urn was filled with fragments of burned
human bones that smelled smoky and perfumed,
evidently after being embalmed in scented oils,
traces of which were found in the urn alongside
charcoal and a few plaster fragments. Despite
their condition, the bones were evidently from a
single male individual with an estimated age at
death of 50-60 years.

The Inscriptions
Urn4-T1 Inscription

The text was engraved with a sharp
instrument and covered the triangular lid’s side
(13.5x15.8cm). The letters of this four-line
inscription decrease in size from about 15mm in
the first line to less than 8mm in the fourth and
lowest line (Fig. 1b). The text reads:

OAP Odp
CEIKPICIIE oel Kpiore
OYAEICO®ANA oboeic <a>00va
TOC 70¢

This can be translated as: “Courage Krispos,
nobody is immortal”.

The formula “®dooet... 0vdeig abdvaTog” is
well documented — with some variation — on many
tombstones from different burial sites in Jordan,
dating to between the 1st and early 4th centuries AD
(e.g. Mittmann 1970; Gatier 1986, 1998; Maimaris
and Kritikakou-Nikolaropoulou 2005). Regionally,
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1. Hijra-Urn4 and its inscriptions: (a) the urn and lid decoration, (b) Urn4-T1 inscription and (c) Urn4-T2 inscription
(note different cm scales).
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the cited name Krispos (in the vocative), like the
Latin Crispus, is attested in the male as well as
the female form Krispina (Mittmann 1970: 166;
Strubbe and Bakker 1999: 632, 635).

The Unrn4-T2 Inscription

This three-line text covers most of the
12.3x15.8cm urn’s side. It is a longer text than
that of Urn4-T1, but with generally smaller
engraved letters (6-8mm). Some letters appear
to be deformed, viz. alpha (a), epsilon (g), eta
(m), theta (0), iota (1), lambda (A), nu (v) and the
greatly variable omicron (o). These variations
are possibly related to the nature of the material
upon which the inscription was applied (lead).
Two diagonal lines across the inscription
are irrelevant later ‘scratches’ (Fig. 1c). The
inscription reads:

COIEAEX®HONOI ool L&y Ov ot
OEOIPIAOYCINOYTOC Beot prhodoty, ovTog
ATTO®NHCKEINEOC amobviokel véog

This translates can be translated as: “7o you
is said, whom the Gods love dies young”.

The text is a well-known citation from
Menander’s (342-292 BC) comedy (Jakel 1964)
that was frequently used in Greek and Roman
tombstone inscriptions and dedications (e.g.
Latimore 1862: 259-260; Vérilhac 1982: 225-
227). However, the Urn4-T2 text differs from
the ‘normal’ citation in having an added “ovtog
“ at the end of the second line, a variation that
disturbs the metre but has recently also been
found on an urn from Philadelphia in Asia Minor
(Petzl 2007: 274-275, nr 1912 Z. 10f). To date,
no comparable finds are known from Jordan
or the wider Near East, with the exception of
Turkey as described above. Compared to similar
Menander citations reported elsewhere, the
Urn4-T2 inscription is probably no later than the
4th century AD. Dating the text more precisely
remains difficult.

Discussion

The style of the inscriptions and ornaments
found on Hijra-Umn4 appears crude and
unprofessional. This becomes evident when it
is compared with other inscriptions written on
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leaden surfaces found elsewhere, e.g. Antioch
(Hollmann 2011: 156, 163). As argued above,
both Greek texts were likely inscribed before the
4th century AD. Although the pottery found in
the cave tomb dates to between the Ist and 6th
centuries AD (Abu Shmeis and Nabulsi 2009),
the urn itself and its contents can only be dated
to the time before Roman cremation burials were
replaced by inhumations in the late 2nd / early
3rd century AD, perhaps as a result of ‘oriental’
influence (Toynbee 1971: 50; Morris 1992: 31-
34). The form of the engraved letters suggests
that the Urn4-T2 inscription was applied with
a different instrument to that used to apply the
decoration on the urn lid and the Urn4-T1 text,
and may have been done by a different person.
The inscriptions could have been engraved at the
same or a different time.

Taken as a whole, the circumstances of the
find suggest that the Urn4-T1 inscription was a
funerary dedication to Krispos, whose cremated
remains were kept in the urn. The Menander
citation on the urn includes the attribute “young”.
This appears unsuitable for the 50-60 year old
deceased. It might have been contemporary
with the first inscription, written by the same or
another person — using a different instrument —
as a ‘literary’ lamentation regardless of the age
of the deceased. Another possibility is that the
citation was subsequently applied to the urn as
a dedication to an adjacent inhumation burial in
the cave tomb. In view of the immense financial
and material resources required to carry out a
Roman cremation burial, it seems likely that the
urn was a subject for secondary use. Therefore,
inscription Urn4-T1 is probably contemporary
with the leaden urn itself, very likely within the
2nd century AD. The uncertainty about T2 only
allows it to be dated to between the 2nd and 4th
centuries AD.

There are indications that Hijra cave tomb
was used as a place of burial and frequented over
a long period of time by a single group, possibly
from the nearby site of Khirbat Hijra located to
the north-west (Abu Shmeis and Nabulsi 2009:
517). This is supported by pottery evidence
and the observation that the two examined
inhumation burials were embalmed after the soft
tissues of the deceased had decayed.

Recent discoveries in the greater ‘Amman
arca (Abu Shmeis and Nabulsi 2010) indicate



ADAJ 56 (2012)

that Roman cremation burials were more
frequent in Provincia Arabia than previously
thought. This practice reflects a strong Hellenistic
cultural influence and / or affiliation amongst
more affluent local groups. The case of Hijra-
Urn4, particularly with its Menander citation,
is a demonstration of these cultural influences
amongst a local group residing in the heavily
Romanised Philadelphia region.

Prof. Dr Stefan Timm

Institute for Old Testament and Biblical
Archaeology

Hamburg University

Germany

stefan.timm@uni-hamburg.de.

Adeib Abu-Shmeis
Friends of Archaeology
Amman

Jordan

Dr Abdalla Nabulsi
Department of Human Biology
Hamburg University

Germany

Bibliography
Abu Shmeis, A. and Nabulsi, A.
2009 Cremation Burials in ‘Amman, Jordan. SHAJ
10: 513-525.
Avi-Yonah, M.
1930 Three Lead Coffins from Palestine. The Journal
of Hellenic Studies 50(2): 300-312.
Gatier, P-L.
1986 Inscriptions de la Jordanie. Tome 2, Région
Centrale. Inscriptions grecques et latines de la
Syrie XXI. Paris.
1998 Les Inscriptions Grecques et latines de Samra et
de Rihab. Pp. 358-431 in J-B. Humbert and A.
Desreumaux (eds.), Khirbet es-Samra 1. CNRS,
Turnhout.
Hollmann, A. A.
2011A Curse Tablet from Antioch against Babylas the
Greengrocer. Zeitschrift fiir Papyrologie und
Epigraphik 177: 156-165.

8-

Jakel, S.
1964 Menandri Sententiae. Leipzig.
Jordan, D.R.

2001 New Greek Curse Tablets (1985-2000). Greek,

Roman, and Byzantine Studies 41: 5-46.
Lattimore, R.

1962  Themes in Greek and Latin Epitaphs. Urbana/
1.

Meimaris, Y.E. and Kritikakou-Nikolaropoulou, K.I.

2005 Inscriptions from Palestina Tertia, Vol. Ia:
The Greek Inschriptions from Ghor es-Safi
(Byzantine Zoora). Meletemata 41. Athens/
Paris.

2008 The Greek Inscriptions from Ghor es-Safi
(Byzantine Zoora) (Supplement Khirbet Qazone
and Feinan). Meletemata 57. Athens/Paris.

Mittmann, S.

1970 Beitrage zur Siedlungs-und Territorialgeschichte
des nordlichen Ostjordanlandes. Abhandlungen
des Deutschen Paldstina-Vereins 2. Wiesbaden.

Morris, 1.

1992 Death-Ritual and Social Structur in Classical
Antiquity. Cambridge.

Petzl, G.

2007 Tituli Asiae Minoris (TAM) Collecti et Editi

Auspiciis  Academiae  Litterarum  Austria,
Vol. V, Tituli Lydiae Linguis Graeca et Latina
Conscripti, Facs. IllI: Philadelpheia et Ager
Philadelphenus. Wien.

Strubbe, J.H.M. (with the Assistance of Bakker, M.J.)

1999 SEG Consolidated Index for Volumes XXXVI-
XLV (1986-1995). Amsterdam.

Timm, S., Abu Shmeis, A. and Nabulsi, A.

2011 Zwei griechische Inschriften einer Bleiurne mit
Leichenbrand aus Hirbet Higra in ‘Amman,
Jordanien. Zeitschrift des Deutschen Paldstina-
Vereins 127(2):175-184+ Tafel 11.

Toynbee, J.

1971 Death and Burial in the Roman World. Ithaca,

NY.
Vérilhac, A-M.

1982. moideg Gwpot. Poésie funéraire I1. Commentaire,

Athénon.



THE 2011 SEASON AT WISAD POOLS, BLACK DESERT:
PRELIMINARY REPORT

G. Rollefson, Y. Rowan, M. Perry and Wael Abu-Azizeh

Introduction

Wisad Pools (Fig. 1) lie approximately
100km ESE of Azraq, consisting of a series of
natural basins in a short (ca. 1km) wadi that
leads from one plateau to another lying only
8-9m lower in altitude. Locally, the terrain in-
cludes low hills and numerous extensive gi‘an
(Ar. “mudflats”) that collect surface runoff when
precipitation in the winter rainy season pelts the

denuded, hard-packed silts and basalt blocks.
Regionally, the landscape is characterized by a
Late Miocene flood basalt cover (hence the name
‘Black Desert’) overlying undifferentiated (or at
least unnamed) Middle to Late Eocene limestone
formations and perhaps the Early Miocene Qirma
calcareous Sandstone formation (Rabb’a 2000).
Although known to local bedouin, to
Jordanian, Saudi and Syrian hunters, and to re-
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1. Location of Wisad Pools in
the Black Desert of eastern
Jordan.
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searchers concerned with desert ecology for
many years, the archaeological character of the
Wisad Pools area was not acknowledged until
2002 when a survey included a stop at this con-
centration of prehistoric archaeological remains
(Wasse and Rollefson 2005). Subsequent surveys
and mapping followed in 2007, 2008 and 2009
(cf. Rollefson et al. n.d.a), and in 2011 we under-
took continued mapping as well as limited exca-
vation of structures that were densely distributed
over an expanse of ca. 1.5x1.0km.

There are hundreds of structures (Fig. 2), all
constructed of local, naturally rectangular, basalt
slabs and more irregular blocks. The structures
fall into several major types, including: (1) large
multi-chambered tumuli (as evidenced by loot-
ing), (2) smaller, lower mounds that also appear
to be mortuary in nature, (3) impressively mas-
sive towers, sometimes with attendant ‘chains’
or ‘tails’ of smaller (ca. 1x2x1m) chambers or
basalt piles of various lengths, (4) what appear
to be open-air buildings with interior features
suggesting non-residential (ritual?) functions, (5)
‘lanes’ or pathways outlined by small basalt boul-
ders that continue for tens of meters but do not

aerial photo (photo by David Kennedy).
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have obvious origins or destinations, (6) small
and large enclosures with walls of basalt boul-
ders and slabs collected from the interiors of the
enclosures, exposing floors of accumulated light-
colored silts in the process, (7) probable residen-
tial compounds with interior structures that may
represent dwellings, animal enclosures and stor-
age facilities, (8) circular platforms (ca. 2-4m
diameter) that perhaps represent either burials
or work / storage areas, and (9) lines of adjacent
rectilinear chambers (each ca. 2x1x1m, from four
to eight in a line), which may have been storage
features for pastoralists who visited the location
on a regular basis. Overall, we interpreted the site
as being an enormous necropolis with occasional
visits by pastoral groups, which may have had no
direct relationship to mortuary activity.

Surface artifacts are generally rare across
most of the site, although the top of ‘Late
Neolithic Hill’ includes dense distributions of
Epipaleolithic cores, tools and debitage, as well
as highly concentrated clusters of Late Neolithic
chipped stone artifacts that overlap Epipaleolithic
chipping areas. To the north, near the uppermost
pool in Wadi Wisad, looters working in a couple




of areas have dug through Middle / Late PPNB
chipped stone material in relatively high quanti-
ties also. But for most of the expanses between
structures there is a light dispersion of usually
small-sized debitage characterized by steep,
broad, single-facet platforms. There are rare frag-
ments of tabular scrapers usually associated with
a structure. Taken altogether, this ‘background
noise’ of debitage could have dated to the Late
Neolithic, Chalcolithic or Early Bronze Age (or
all three periods).

The 2011 Season at Wisad Pools

The goals for the 2011 season at Wisad Pools
were essentially twofold: first, to continue map-
ping the structures spread across the ca. 1.5km?
extent of the site and, second, to investigate the
contents of backdirt in disturbed tombs at the
site. For the first objective, we would use kite
photography in conjunction with GIS methods
(see below), which would permit a rapid means
of registering structure locations relative to
1:50,000 maps of the area. For the second aim,
we would excavate inside and outside tombs that
appeared to have been looted in the recent and
more distant past.

The latter goal proved to be more urgent than
we had originally thought. When we arrived at
the site on 1 June, the Badiyah Police informed
us that a looter had been digging in one of the
tower tombs during the week before we arrived,
as was clear to us as we approached the camp-
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site — fresh backdirt cascaded down the side of a
tower tomb.

A more pleasant, welcoming sight involved
the rain that had fallen in the area in mid May.
Water was present in all but the shallowest of the
pools, including Pool #1 at the northern end of
the wadi, which we had measured in 2008 and
calculated to hold more than 2,000m?. It was
nearly full after two weeks of evaporation (Fig.
3) and there was still a considerable amount of
water left in the pool when we closed the season
at the end of June.

Kite Photography (WA-A)

Several factors combine to make kite pho-
tography a particularly useful method for desert
archaeology. The specific environment of the
arid regions is one of those factors. The hammad
or harrah landscape generally offers a flat and
smooth surface, upon which poor vegetation
cover aids the visibility of archaeological struc-
tures from the air. Moreover, the typically shal-
low sedimentation on desert sites makes it easy
to identify the structures. However, from ground
level — amidst the stones scattered on the des-
ert surface — it is often difficult to understand the
shape and layout of these structures, which ap-
pear clearly from high in the air.

Kite photography has already demonstrated
its worth in the context of desert archaeology.
The method was tested during a survey project
in southern Jordan on small, ephemeral pastoral
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3. View towards the north-east of Pool #1, still nearly full two weeks after May rainfall (photo by G. Rollefson).
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encampments dated to the Chalcolithic / Early
Bronze Age in ath-Thulaythuwat area (Abu-
Azizeh 2010). At Wisad, however, the method
was implemented on a wider scale, involving the
use of specific methods.

Methodology

The layout of the site and its huge extent
required multiple aerial views to be stitched to-
gether using GIS, in order to create a high resolu-
tion mosaic image of Wisad. The different steps
of this procedure are briefly outlined below.

Defining Coverage Strategy and Primary Areas
Two variables depend on the vertical height

of the camera above the ground surface: (1) the
resolution of the images and (2) the surface area
covered by the images. In order to optimize the
stitching together of the images, it was first nec-
essary to define a standard altitude. Trials at the
beginning of fieldwork demonstrated that an al-
titude of 300m (the maximum attainable by the
kite) was the best compromise between image
resolution and sufficient surface coverage.

The aerial photography during the 2011 sea-
son focused on two main sectors (Fig. 4). The
first was located in the central core area of the
site and aimed to complete the mapping work
started during previous fieldwork seasons. It was
roughly square, measuring ca. 550x550m (ca.
30.25 ha). It was divided into three distinct areas
located around the excavation camp, viz. ‘East
Camp’, “West Camp’ and ‘Late Neolithic Hill’.

The second sector was located approxi-
mately 1km south-east of the central core area. It
was laid out in order to provide complete cover-
age of the ‘Neolithic Village’ and measured ca.
250x150m (ca. 3.7 ha).

Establishing a Grid of Ground Control Points
So that post-fieldwork orthorectification of

the images and georeferencing into a GIS product
could be achieved, ground control points were
necessary. These needed to be visible both on the
ground and on the images. Small white plastic
plates (25cm diameter) were therefore staked to
the ground surface at S0m intervals, using a grid
oriented east-west / north-south. This grid was
laid out using a decameter and a compass, and
each point location was recorded using a hand-
held GPS device and a total station (Fig. 4).
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Taking Vertical Aerial Photographs
Numerous kite flights were necessary to

complete the aerial photography of each sector.
Once the standard altitude of 300m was reached,
the camera — which was suspended pendulum-
fashion below the kite — was swept back and
forth across the area in an S-shaped pattern with
pictures being automatically taken every 10 sec-
onds. A ground assistant located directly below
the camera gave directions using walkie-talkies
to ensure that the kite passed over each white
plate. In this manner, almost 5,000 aerial photo-
graphs were taken across the two sectors.

Processing the Images Using GIS

The first stage in the task of processing the
aerial photographs, which is still in progress, in-
volves careful selection of the best images from
the huge quantity available. The quality of their
assembly using GIS will depend on the vertical-
ity of the images, their resolution and their ho-
mogeneity. During this stage of the processing,
the grid of ground control points will enable
us to associate each plate visible on the imag-
es with its actual geographical location (using
the Georeferencing Tool on ArcGIS software),
thereby achieving primary georeferencing at an
average accuracy of 3 to 4m. However, by using
the QuickBird satellite imagery available on the
project’s GIS, the level of accuracy can be con-
siderably improved to 2m, which is a very sat-
isfactory result on a site as large as Wisad (Fig.
5). The ongoing processing work will eventually
yield a high resolution, spatially accurate mosaic
image which will aid in the documentation and
mapping of the site.

The Tower Tombs West of Wadi Wisad

Although there are numerous structures west
of Wadt Wisad, only 11 had been mapped prior
to the start of the 2011 season (Fig. 6). All of the
apparent mortuary constructions had been loot-
ed, and three of them — all tower tombs — were
the focus of our investigations early in the sea-
son: W-110, W-117 and W-119 (marked in white
at Fig. 6).

W-110

Although it was noted in earlier seasons that
W-110 had been disturbed sometime in the past,
it had been looted again the week before our ar-
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Coverage areas
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® West Camp
O Neolithic Hill
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rival. The backdirt from this illegal operation
was dispersed among the jagged blocks of basalt
that had been thrown down from the top of the
tomb, so it was not feasible to look through it to
recover any bones or artifacts that may have been
discarded by the looter. But there was still a con-
siderable amount of disturbed and undisturbed
aeolian sediment inside the tomb, so the decision
was made to investigate some of the features of
the tomb that had not been destroyed.

It was noted immediately that the looter was
not interested in human remains, for on the rim
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4. General view of kite pho-
tography coverage at Wisad
and ground control grids for
selected areas (image by W.
Abu-Azizeh).

of the tomb the looter had left a stack of bones,
some still wrapped in ancient woven cloth. From
the bones left by the tomb robber, at least three
individuals were represented: two adults and a
sub-adult.

The cylindrical tower was preserved to a
height of approximately 1m (five courses of
basalt blocks) with an exterior diameter of ca.
4.60m (Fig. 7). The tower was clearly con-
structed on an earlier platform or mound of
basalt of undetermined age. Despite the confu-
sion around the exterior of the tower caused by
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tumbled blocks, it was evident that on the east-
ern side (facing 060-070°, or ENE) there was
an entrance chamber almost 2m long and just
over 1m wide and high. The eastern end of the
entrance chamber was blocked by a huge stand-
ing stone measuring 1.00x0.91x0.20m (with an
estimated weight of 675 kg'). The chamber ap-

. Kite photography georefer-
encing using ground control
points and Quick Bird sat-
ellite imagery: (left) back-
ground QuickBird satellite
image; (right) georeferenced
aerial photography (images
by W. Abu-Azizeh).

6. Location of the three tower
tombs investigated west of
Wadr Wisad (numbered in
white) (illustration after pho-
to by David Kennedy).

pears to be approximately 2m above the cur-
rent ground surface west of W-110, suggesting
that the chamber (and associated tower) are
later additions to a previous construction, pos-
sibly a tumulus or stone platform that was, in
turn, placed above a Late Neolithic dwelling
(see below).

1.The density of a sample of basalt obtained from a near-
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by mesa was calculated to be 3.7gm / cm®.
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7. Photo taken of W-110 in 2009 before damage caused by
the 2011 looting, view to NNE (photo by G. Rollefson).

Owing to disturbance by the looters, excava-
tion of the interior followed arbitrary levels until
an in situ deposit of very compact silt with ash
lenses was reached. In this layer there were nu-
merous animal bones as well as chipped stone
debitage and tools that included Late Neolithic
arrowheads, bifacial knives, truncation burins
and drills on burin spalls. Conspicuous in the ex-
cavated sediments was a large basalt block mea-
suring 1.15x0.54x0.33m (ca. 760kg); this was
likely a pillar supporting a corbelled roof (Fig. 8;
see W-66a below).

W-117

About 10m SSW of W-110 is another tow-
er tomb, designated W-117; like W-110 it has a
complex history. A circular tower preserved to a
height of Im (five courses of basalt blocks) was
built atop a pre-existing stone mound or plat-
form 1.20m high (also five courses in height).
The tower had an exterior diameter of 4.60m and
an interior diameter of 2.70m (Fig. 9). Abutting
the eastern side of the tower and platform was an
entrance gallery oriented precisely 090°, or due

8. View into the interior of W-110 showing the Late
Neolithic surface at the bottom and the large standing
stone above the north arrow (photo by M. Perry).
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Pre-Safaitic
platform

9. (a) View towards the west of the huge standing stone of
basalt sealing the chamber into the tower at W-117; (b)
view towards the north of the relationship between the
entrance gallery, the tower and the earlier stone plat-
form at W-117 (photos by G. Rollefson).

east. The chamber was 2.30m long, 1.20m wide
and 1.00m high (again five courses). The gal-
lery was sealed at the eastern edge by a standing
stone 1.28m high, 0.75m wide and 0.35m thick
(ca. 1,240kg).

Again like W-110, W-117 had been looted at
some time in the past, penetrating into the ground
far below the surface on which the mound / plat-
form was built. Unlike W-110, there was no evi-
dence of a large pillar inside the excavation, nor
were there any artifacts in the loose disturbed
soil or backdirt that could be definitely associ-
ated with the Late Neolithic.

W-119

Approximately 90m WNW of W-110 are the
remains of another two-phase tower tomb, des-
ignated W-119, with strong similarities to W-110
and W-117 (Fig. 10). The circular tower itself
(ca. 3m diameter) was asymmetrically positioned
on top of an earlier platform or mound. Another
similarity at W-119 was an entrance chamber on
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10. View towards the north of ] 19 showing te relation-

ship between the tower and the earlier platform foun-
dation (photo by G. Rollefson).

the eastern edge of the tower and a sealing stone
(albeit tumbled and partially covered by tumbled
basalt).

As Figs. 7, 9 and 10 indicate, we have dated
the towers at W-110, W-117 and W-119 to the
Safaitic period (1st century BC to 4th century
AD; MacDonald 1999). Our reasons for making
this temporal ascription are manifold. First, the
woven cloth associated with the bones left behind
at W-110 is similar to textiles found with Safaitic
burials (e.g. al-Salameen and Falahat 2009) and
is in a state of preservation that is unlikely to
be Late Neolithic, Chalcolithic or Early Bronze
Age. Second, the presence of Safaitic inscrip-
tions on some of the stones of the monuments at
Wisad is confined to these three towers; no other
tumuli or mounds appear to bear Safaitic writ-
ing, whether on the west or east banks of Wadi
Wisad. Third, Safaitic inscriptions on other rocks
are concentrated within the immediate vicinity of
the western three tower tombs (13 inscriptions
around W-110, 32 near W-117 and 44 within 15-
20m of W-119). Fourth, rock art attributable to
the Safaitic period is also clustered near the three
towers in general association with the inscrip-
tions. Exceptions to this evidence are two major
rock art galleries opposite ‘Late Neolithic Hill’
on the northern and eastern edge of Wadi Wisad,
although here Safaitic inscriptions are very rare.
Fifth, additional clear evidence for reuse of ear-
lier structures as foundations for tower tombs
has been identified on mesas M-7 and M-9 in
Wadrt al-Qattaf1, as well as on mesas U-20 and
U-22 in the Umm Nukhaylah chain of mesas. In
these cases, Safaitic inscriptions and rock art are
also restricted to the immediate area around the
towers. Finally, none of the towers east of Wadi

Wisad have Safaitic inscriptions on them, nor
rock art nearby. Neither are any eastern entrance
chambers sealed with a massive standing stone’.

The Late Neolithic House at Wisad Pools

Based on research in other arid areas of the
Levant and farther afield, much of the architec-
ture seen at Wisad was deemed to reflect prin-
cipally Late Chalcolithic or Early Bronze con-
struction, especially the buildings that could
be interpreted as mortuary structures (Steimer-
Herbet 2004). There are certainly many points of
similarity across much of the desert region (cf.
Braemer et al. 2001, 2010). We selected several
constructions we took to represent tombs that ap-
peared to have been looted in the past. One of
them turned out not to be associated with mortu-
ary practices at all, and it was built much earlier
than the Chalcolithic period.

W-66 was a building complex that seemed
to all outward appearances to have been a low
tower tomb whose ceiling had been disturbed by
looters. The dimensions of the larger circular el-
ement (W-66a; Fig. 11) were difficult to assess
owing to the collapse of many huge basalt blocks
that were piled all around the virtually invisible
exterior of the structure’s wall. Adjacent to it on
the eastern side was an even lower curvilinear
platform (W-66b) paved with relatively small
(ca. 30-35cm average maximum dimension) ba-
salt blocks.

W-66a

The top of the complex was less than 2m
above the present ground surface. Excavation
of this unit revealed several phases of intensive
occupation with intervening periods of little evi-
dent activity. The earliest phase represents a low
circular or sub-circular one-room construction
that incorporated a gypsum plaster floor, which
lies 35cm below the modern ground surface to
the west of the building (Figs. 12 - 13). The room
measured ca. 4.25m from the western edge of the
large basalt bedrock slab in the north-west part
of the room to the south-east corner, although it
may have been extended by almost a meter at a
later time (see below). The floor included a plas-
ter basin near the western side of the room. The

2.The eastern entrance gallery appears to be confined to
the western part of Wisad Pools. To date, such features
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have not been seen anywhere else where Safaitic tow-
ers have been identified.
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basin was elliptical with a major axis of 58cm
north-west / south-east and a minor axis of 44cm
south-west / north-east. The plaster of the basin
was about a centimeter thick, which matched the
thickness of the floor plaster preserved in several
patches near the southern wall of the room. The
basin was probably simply a depression exca-
vated about 5cm into the level floor surface and
coated with plaster when the floor was laid.

Dominating the center of the room was a
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11. Aerial view showing the re-
lationship ~ between W-66a
and W-66b (photo by W. Abu-
Aziezeh).

large basalt pillar, measuring 1.02x0.44x0.30m,
which weighed ca. 500kg. The western, south-
ern and south-eastern walls show clearly that
the construction here involved several straight
wall segments consisting of stacked basalt
slabs. Each segment was angled slightly in re-
lation to its adjacent neighbors, so that the inte-
rior geometry (at least) was not curvilinear but
polygonal. The height of the stacked slabs was
approximately 0.50m, at which point the suc-

/ Entrance?

0 25 50 75 100

w-66a

27 Jume 2011
Magan A Parry

12. Plan showing the initial use
of W-66a: C = corbel stones,
P = pillar; Pl = plaster, Pl B
= plaster basin; S = anthro-
pomorphic  standing  stone
(drawing by M. Perry and G.
Rollefson).
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ceeding stones above were corbeled towards the
center of the room, eventually reaching the cen-
tral pillar that served as the primary support for
the last corbeling stones. The corbelling stones
were huge, measuring more than 1m in length in

13. View to west of the interior of W-66a showing interior
features including: (right) the plastered alcove, (left of
the alcove) the plastered basin, (center) the pillar and
remnants of plaster on the floor (photo by M. Perry).

14. Niche in the south-east part of W-66 showing the cor-
beled stones, the small supporting column and rem-
nants of floor plaster (photo by M. Perry).

many instances, with widths that attained 0.80m;
average thickness was 10-15cm, with estimated
weights of up to a couple of hundred kilograms
each (though some were much smaller). At the
‘corners’ of the segments of the polygonally ar-
ranged walls, there were occasional columns of
smaller flat slabs stacked ostensibly in order to
increase the stability of the corbeling (Fig. 14).
The result of this design is that the inhabitants
would have had to crawl about in the room, with
a roof only Im high at most, reduced to half that
near the walls.

At the north-western edge of the room, and
possibly added at a later time during the initial
phase of occupation, there is an alcove mea-
suring 1.5m south-west / north-east by 0.85cm
north-west / south-east. Gypsum plaster was
used to surface the floor of the alcove at least
four times; the last plastering episode is 28-35cm
higher than the floor level in the main room (Fig.
15). The alcove may have been an alteration to
the original room during a later part of its first oc-
cupational phase. The alcove is set relatively far

15. (a) View to the west of the plastered alcove (center top)
(photo by M. Perry); (b) the four plastering episodes
(photo by G. Rollefson).
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16. View to the west of the pillar and anthropomorp
standing stone in W-66a (photo by G. Rollefson).

hic

from the pillar, adding a decidedly asymmetrical
aspect to the structure.

On the opposite side of the room, there is a
flat standing stone 0.93x0.90x0.10m (ca. 300 kg)
standing against the eastern wall (Fig. 16). The
top of this slab bears ‘shoulders’, although these
are natural contours and not the result of inten-
tional shaping. The stone now leans considerably
to the west as a consequence of roof collapse;
most likely the corbel leaning against the upper
part of the standing stone in Fig. 16 once rested
on top of it. The base of the standing stone is at
floor level, but it is possible this is a later addi-
tion to the room since it partially blocks access to
the niche immediately behind it.

There was no dense accumulation of ash or
fire-cracked rock inside the structure during this
phase of occupation. However, there was a light
concentration of charcoal and ash from a restrict-
ed area on a circular bed of cobbles just to the
north of the pillar. If the occupation of the struc-
ture was seasonal, as one would predict if pat-
terns of precipitation were anything like modern
ones, the small hearth may have furnished some
heat and light during the winter nights.

The end of the earliest phase of habitation is
marked by the accumulation of sediments atop
the floor, after which there is no longer any use
of gypsum plaster. Layer 5, which is practically
devoid of stones, may have been accumulating
over the original floor before abandonment, but
after about 20cm of sedimentation the structure
appears to have begun to deteriorate. Layer 5
is characterized by dense concentrations of ce-
mented beetle pupation chambers, suggesting a
sustained interval of abandonment. Lithics and
animal bone are relatively rare; only two ground
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stone objects were recovered from this layer. In
Layers 4 and 3, cobbles and boulders of around
35cm maximum dimension appeared throughout
the room, with handstones, grinding slabs and
chipped stone tools densely dispersed throughout
the layers. Moreover, in both layers there were
frequent masses of caprine and equid-sized ani-
mal bone. Layer 2 yielded less bone and tools, al-
though a cache of nine pestles of differing sizes,
as well as a huge handstone, were placed in the
upper reaches of the niche at the right in Fig. 14.

Layers 2 through 5 indicate that there were
occasional uses of the shell of the structure of
indeterminate duration. During these sojourns,
the northern side of the building was probably
altered considerably. The area to the north-east
of the axis, from the standing stone at the east-
ern wall to the northern wall of the north alcove
(Fig. 12), did not yield any evidence of the wall
structures and corbel arrangements noted for
the first phase(s) of use on the other half of the
structure. In fact, many of the on-edge slabs at
the periphery of the northern and eastern sides
of the building suggest they may originally have
been corbel slabs that were part of the initial oc-
cupational phase. The erect stones on this side of
the structure are at least 35cm (and occasionally
up to 60cm) above the original floor. What had
originally been a well-built lodging had become
a work area for tool manufacture, butchering and
plant food processing.

W-66b

Adjacent to and east of W-66a (we did not
have time to determine the stratigraphic rela-
tionship between the two) is W-66b, a platform
3.25m in diameter and ca. 0.40m high, except
for three larger standing stones (0.40-0.75m
high, 0.40-0.70m wide and 0.10-0.20m thick)
on both the eastern and western edges. The axis
of the central stones of the two trios of stones
was somewhat north of true east. The platform
consisted of several layers of small (25x15x5cm)
flat stones placed on top of each other. Removal
of the northern and western sectors in arbitrary
layers indicated that the platform was probably
a work area (much debitage and many chipped
stone tools, though rare animal bone), which may
also have served to store goods above ground
level during the rainy season.

During the removal of the layers of stones,
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a large basalt slab (0.98x0.37x0.10m) was found
lying horizontally in a north - south direction
directly over a small triangular arrangement
(sides ca. 0.60x0.75x0.80m) of small flat stones.
Excavation within this delimited area encoun-
tered only sterile soil to a depth of 25cm.

As mentioned, the precise stratigraphic rela-
tionship of the platform with the larger W-66a
structure has not been determined, but in view of
the typological character of the artifacts (particu-
larly arrowheads), W-66b at least overlaps the
use of one or more of the phases of W-66a. There
was no indication of the use of fire in any part of
the platform.

17. Late Neolithic arrowheads from W-66a and W-66b:
(above) Haparsa and Yarmoukian points; (below)
transverse arrowheads (photos by G. Rollefson).

-40-

Artifacts

To date, there has been no opportunity to
undertake intensive investigation of any of the
chipped stone, ground stone, sherds, faunal re-
mains or small finds from the W-66 complex.
Nevertheless, from the recovered in situ artifacts,
it is clear that we are dealing with an early part of
the Late Neolithic.

In terms of ceramics, an excellent example of
a Yarmoukian herring-bone incised and painted
fragment that included a handle was found, vir-
tually identical to one from ‘Ayn Ghazal (Kafafi
1990: fig. 10), though other sherds remain to be
examined. We retrieved more than 40 in situ ar-
rowheads from within W-66a and W-66b, all of
them Haparsa, transverse or other Late Neolithic
types (Fig. 17). Based on this information, one
can conclude we are dealing with a period in the
earlier part of the Late Neolithic, between 6,500-
6,000 cal BC. Tens of thousands of pieces of deb-
itage (including retouch flakes and debris) were
recovered from the sieving of sediments through
a Smm mesh. There are also two figurines, one of
an exotic fine-grained sandstone that might rep-
resent an ovicaprid or even a dog, and another
of very fine-grained basalt not known in this re-

18. Late Neolithic figurines from W-66a: (a) mammal; (b)
anthropomorphic.
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gion that could be a stylized human (Fig. 18).
Faunal remains became very abundant in Layers
3 and 4. Although we are awaiting detailed anal-
ysis, caprines, gazelle and equids all appear to
be present (Dr A. Wasse, pers. comm.). Beads
of both Dabba marble and malachite were also
found throughout the structure, as was a broken
bladelet of dark speckled obsidian notched bilat-
erally at the base, very similar to the proximal
end of a Helwan point.

Other Structures
W-13-8

Structure W-13 is a tower composite of
considerable complexity, involving a rectilinear
tower, a platform to the west on which several
features were built of upright stones, and a long
‘chain’ of at least 44 rectilinear chambers stretch-
ing generally towards the west in a long, shallow
convex arc (Fig. 19). Chamber 8 (counting from
W-13 to the west) measured 1.85x1.65m and was
built of basalt slabs up to 0.83m long standing on
end or on edge, unlike almost all the other cham-
bers which were constructed by piling basalt
slabs horizontally. The interior of the chamber
had a shallow accumulation of aeolian sand and
some rubble that lay on an original sandy, grav-
elly surface upon which there was a considerable
amount of undiagnostic debitage. This surface
overlay a sandy silt layer in which a small hearth
was exposed, a feature that appeared to continue
under the northern edge (and was thus earlier
than) the chamber’s north side. The function of
the chamber(s) remains unclear, but its use as a
tomb appears to be excluded, although it might
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19. Location of W-13, W-65, W-66a
and W-107 and their relation-
ship with each other (after a
photo by David Kennedy).

conceivably have functioned as a cenotaph.

W-65a and W65b

About 15m north of W-66a is a complex
architectural compound, designated W-65, that
includes several paved ‘rooms’, a row of abut-
ting rectilinear chambers (similar in size to those
of the W-13 chain [and hollow as determined by
looking through spaces left by looters]) and sev-
eral small rectilinear features made of basalt slabs
standing on end. The slabs of W-65a measured
from 0.71x0.53x0.1lm to 0.70x1.12x0.18m.
W-65b is similar in construction and located 1.5m
north of W-65a. Its slabs are 0.75x0.49x0.09m
to 0.70x0.51x0.13m. Excavations to below the
bases of the wall stones encountered only sterile
sediments, so work ceased.

w-107

W-107 is an open, circular structure pre-
served to a height of four courses of stone slabs.
The outer diameter is 3.50m and the inner diam-
eter 2.77m. The entire interior was covered with
basalt blocks, which were removed completely
to expose the original surface. Sediments were
excavated in the northern half to a depth of
1.01m, at which depth bedrock was reached and
the structure abandoned.

W-121

Approximately 125m SSW of W-66 is a
small, open oval ringed with relatively small
stones set on end or on edge, with a prominent
standing stone at the south-west end. The exterior
of the feature measured 2.49m north-east / south-
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west and 1.98m north-west / south-east; interior
measurements were 2.03x1.50m. At 25cm below
the modern ground surface and at the base of the
standing stone there was a burned area ca. Scm
thick and 30cm in diameter. The rest of the fill
within W-121 was culturally sterile to a depth
of 35cm below the surface (and the base of the
stone wall).

Discussion

The research undertaken so far at Wisad Pools
has figuratively and literally barely scratched the
surface of this enormous site. Nevertheless, a
couple of important conclusions can already be
drawn concerning patterns of use. First, not all of
the structures at Wisad are prehistoric, at least not
in the classic use of that term. The Safaitic tow-
er tombs indicate that the seasonal rainfall and
subsequent water storage in the pools at Wisad
continued to attract visitors to the area well into
the classical periods. (And numerous small tu-
muli with orientations suggesting Muslim burials
indicate that this is true even into modern times).

The functions of the buildings at Wisad Pools
(and in many other parts of the eastern badiyah)
are not intuitively obvious in many (perhaps
most) cases. This is especially true for the small-
er structures such as W65-a and b, W-107, W-121
and even the impressive ‘chain’ of chambers ex-
tending out in a single line from W-13 and other
towers at the site. In these cases, the frequently
expressed observation that pastoralists leave pre-
cious little material culture behind as clues to
past activities holds true, and there may be little
we can do to resolve the frustrating problem.

The most remarkable result of the 2011 sea-
son, however, was the exposure of the dwell-
ing at W-66a. The four plaster episodes in the
north-west alcove of W-66a indicate that there
were repeated visits to the building in its earli-
est manifestation. The five or more centimeters
of silt accumulation between the plaster layers
suggest there may have been relatively extended
periods of absence, perhaps coinciding with pro-
longed periods of decreased rainfall that would
otherwise have fed into the pools of the wadi (cf.
Rollefson ef al. n.d.b). The use of gypsum plas-
ter on the original floor and several times in the
alcove is curious, since gypsum plaster has no
waterproof qualities that might have been desir-
able during the rainy season. Perhaps it was sim-
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ply an attempt to provide a brighter interior to an
enclosed structure whose basalt-formed interior
would have been dismal?

At this point in our analyses, the only reports
of early use of corbeled roofing comes from the
EB I site of Khirbat al-Umbashi (Braemer and
Sorins 2011; Braemer ef al. 2010) and the MB
site of Abl Sunaysilah, near Sahab in Jordan
(Lamprichs 1996). However, in these cases the
buildings were long and narrow, and incorporated
several pillars as corbel supports. Nevertheless,
W-66 appears to be a model that dwellers of the
Black Desert found to be effective shelters that
would span several thousand years of use and
modification.

Of particular interest is the simple fact that
W-66a was not just a tent foundation or a simple
hut, but a well-constructed, permanent (in the
sense of durability) building for long-term use,
even if that term was interrupted occasionally
by climatic vagaries that made return to the spe-
cific location impossible during some periods in
which precipitation was lacking. The collapse of
the sturdy structure also raises the possibility that
there may have been one or more tectonic events
during the latter part of the 7th millennium, and
that later visitors were content with using the
shell of the southern part of the building as part
of a more ephemeral shelter for tool-manufactur-
ing and food-processing.

In any event, one must confront the climatic
models that indicate a severe decrease in rain-
fall around the 8.2 kya ‘event’ (e.g. Weninger
2009 and references therein). These suggest
that a sudden decrease in temperature and pre-
cipitation may have resulted in intercontinental
deterioration of environmental conditions suffi-
cient to cause widespread abandonment of Late
Neolithic settlements from eastern Europe into
the Levant. The information from W-66 does
not, in itself, indicate sufficiently that the 8.2 kya
‘event’ didn’t occur, but there is the possibility
that the effects witnessed in the coastal regions of
the Mediterranean may not have pertained to the
same degree farther inland. The proxies used for
paleoclimatic reconstructions come almost ex-
clusively from the coastal / Mediterranean areas
of the Levant, and we suggest they may not be
entirely applicable to the interior areas. We agree
whole-heartedly with Braemer and Echallier
(2004) that the landscape we see today through-
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out the Black Desert has been influenced by an-
thropogenic factors (especially overgrazing and
fuel-collecting) rather than by climatic change
alone. What we have recovered from W-66 indi-
cates that the Late Neolithic residents had ample
resources to support large-scale investments of
labor to construct permanent dwellings, even
if they would only be used on a discontinuous
basis. The landscape we see today in the Black
Desert is one of dismal and bleak expanses of
basalt and sand, but this is not what our Neolithic
ancestors enjoyed.
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PRELIMINARY REPORT ON THE SEVENTH (2011) SEASON OF
EXCAVATIONS BY ‘LA SAPIENZA’ UNIVERSITY OF ROME AT
KHIRBAT AL-BATRAWI, UPPER WADI AZ-ZARQA’

Lorenzo Nigro and Maura Sala

Introduction

A seventh season of archaeological exca-
vation and restoration was carried out by the
‘La Sapienza’ University of Rome expedition
to Jordan' at the Early Bronze (EB) Age site
of Khirbat al-Batrawi’, located on the northern
edge of the modern city of az-Zarqa’, in May-
June 2011. The excavations were funded by
‘La Sapienza’ University of Rome®, the Italian
Ministry of Foreign Affairs* and the Italian
Ministry of University and Scientific Research.

Khirbat al- Batrawt, a major fortified town of
EB II-III date (Fig. 1), functioned as the central
place of upper Wadi az-Zarqa’, being located at

1. Khirbat al-Batrawr: gnerl view f the EB II - II] triple
fortifications on the northern side of the site from the
north-east.

a strategic crossroads connecting the desert and
steppe with the Jordan Valley (Nigro 2009, 2010,
2011, 2012). The site has presented a unique op-
portunity to study the earliest Jordanian civilisa-
tions. By means of systematic restoration, it is
gradually becoming a tourist attraction, illustrat-
ing a rarely preserved historical period, viz. the
3rd millennium BC.

During the 2011 season, activities were fo-
cused on the restoration of the EB II-III main
city wall on the northern slope of the khirbat
(Area B North) and on the excavation and res-
toration of the EB IIIB public building erected
within it (Area B South), known as Palace B.

Aims of the Seventh (2011) Season

The aims of the 2011 season of archaeologi-
cal investigation and restoration at Khirbat al-
Batraw1 were as follows:

(1) Excavation of the EB IVB village, in Area
B South;

(2) Excavation in the EB IIIB Palace B, in-
cluding (a) completion of destruction layer
F.1054 in pillared hall L.1040, (b) destruc-
tion layers F.1124 in storeroom L.1120
and F.1128 in hall L.1110, and (c) corridor

1. The ‘La Sapienza’ University of Rome team during
the seventh (2011) season included: L. Nigro, director;
M. Sala, field director; L. Caiafa; C. Fiaccavento; D.
Ghigi; G. Merli; V. Pierini; V. Tumolo; P. Vitolo and S.
Tricoli (restorer). The representative of the Department
of Antiquities, who provided much useful assistance in
the field, was Romil Gharib.

2. Lat. 32°05° N, long. 36°04’ E (Nigro 2006: 233-235, fig.
1; Nigro ed. 2006: 16-22, maps 1-6, plan I).

3. The expedition wishes to express its thanks to all DoA
personnel for their invaluable support, as well as to the
academic authorities of ‘La Sapienza’ University of
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Rome; the Rector, Prof. Luigi Frati; the Dean of the
Faculty of Humanistic Sciences, Prof. Roberto Nicolai;
the former Director of the Department of Sciences of
Antiquity, Prof. G.L. Gregori; and the present Director,
Prof. E. Lippolis, who have all supported the expedi-
tion.

4. The authors would also like to thank the Italian Em-
bassy in Amman, in the persons of the Ambassador, HE
Francesco Fransoni, Dr Stefano Stucci and Dr Natalia
Sanginiti, for their co-operation, and the Italian Minis-
try of Foreign Affairs, Directorate General for the Pro-
motion of the ‘Country System’ (DGSP), Office 6.
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L.1050 (F.1126) lying between the eastern
and western pavilions of Palace B;

(3) Restoration of the eastern pavilion (west
wall) of Palace B (building B1), excavated
between 2006 and 2009;

(4) Starting restoration of the western pavilion
of Palace B, including pillared hall L.1040,
excavated between 2009 and 2011;

(5) Further restoration of the Broad Room
Temple in Area F (circular platform and
west side).

Area B South: EB IIIB Palace B and the EB
IVB rural Village

Excavations in Area B South, just south of
the EB II-III main city wall and street L.1060
running within it, continued during in 2011, ex-
panding the area to the west (square BmlII7) and
south (squares BmII8, BmII9 [northern half],
BnlI8 and Bnll9 [northern half]). In the up-
permost layers, another portion of the EB IVB
(Batraw1 IVB; 2200-2000 BC) village was exca-
vated, exposing dwellings and domestic installa-
tions. Underneath, exploration of the western pa-
vilion of the EB IIIB (Batrawt IIIB; 2500-2300
BC) Palace B continued, exposing its southern
extension (middle terrace).

Stratigraphy of Area B South

The 2011 excavations in Area B South con-
firmed the stratigraphic sequence established
during the 2009-2011 seasons (Nigro and Sala
2010: 244-246; Nigro 2012: 146-167). This con-
sisted of the uppermost erosion layer (Phase 1),
successive stages of the EB IVB village (Phase
2), the layers of the EB IIIB city investigated
within the EB II - III main city wall (Phase 3)
and, finally, the earliest levelling fill that lay di-
rectly over bedrock and preceded construction
of the Batraw1 I1IB buildings (Phase 4).

Phase 1 is represented by topsoil, a hard
stratum of dusty soil containing roots and scat-
tered stones. It accumulated over the long period
of the site’s abandonment following the end of
the 3rd millennium BC.

Below the topsoil, Phase 2 groups all strati-
graphic units related to the EB IVB occupation
of the area (Activities 2a-2g; Nigro 2012: 147-
157). In the squares investigated in 2011, only
layers and structures associated with the con-
struction, use and abandonment of the latest rural
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village were uncovered. These consisted of clus-
ters of dwellings and open courtyards equipped
with installations for storage and food prepara-
tion (Activities 2a-c), erected over a 30cm thick
levelling fill of very friable, buff, sandy soil con-
taining rubble and scattered small and medium
stones (Activity 2d). In the northernmost square
(BmlII7), this latter fill concealed an earlier lev-
elling fill (Activity 2g) associated with the initial
campsite stage. However, in 2011 no structures
belonging to this phase were brought to light,
whether to the south or to the west.

The directly underlying strata belonged
to Phase 3, which groups activities associated
with the construction, use and destruction of the
Batrawt IIIB buildings (Activities 3a-d). These
date to EB IIIB, the final phase of the EB II-III
city. Activity 3a represents the final abandon-
ment and destruction of the ruins of the EB I1IB
buildings and is represented by layers of friable
greyish and yellowish - brown sandy soil, with
gravel, small and medium stones, ashy lenses and
smashed mud-bricks (F.1094, F.1095, F.1096,
F.1121, F.1122). Activity 3b consists of thick lay-
ers of destruction (F.1054, F.1124, F.1128), con-
sisting of relatively friable reddish - brown soil,
mixed with scattered small and medium stones,
collapsed yellowish mud-bricks and plaster frag-
ments, ash, charcoal and carbonised seeds, with
evident traces of the fierce fire which destroyed
the EB IIIB city. Activity 3¢ represents the use
and modification of the Batraw1 IIIB buildings
during EB IIIB. Activity 3d represents the con-
struction of the EB IIIB buildings at the begin-
ning the Batraw1 I1IB period.

A levelling fill consisting of a compact buff
yellowish clayey soil and small stones (F.1156),
laid between the bedrock and the floor of
L.1040, represents the earliest activity detected
in the area (Phase 4). This levelled the bedrock
surface prior to the construction of Palace B and
included EB II and IIIA ceramic material.

Domestic Quarter of the Batrawi IVB Period vil-
lage (EB IVB)

In Area B South, further investigation of the
EB IVB (2200-2000 BC) rural village that arose
on the levelled remains of the EB II - III city in
the last centuries of the 3rd millennium BC was
carried out (Sala 2012). During the 2011 season,
only the most recent occupational phase (2a-d)
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was uncovered in this area. This suggests that the
campsite (Nigro and Sala 2010: 244-247; Nigro
2012: 153-157, 193-201) was first erected over
the ruins of the EB IIIB city in the centre of the
area, in front of the blocked EB II city gate, and
that the hamlet extended west and south only in
its final stages, when it became a more coherent
village. At least two units (L.1130, with circular
platform B.1136, and L.1174, in BmII8 + BmII9)
were uncovered, with a working area (L.1114 +
L.1140) to the east (in BnlI8 + BnlI9) that hosted
domestic installations for food preparation (plat-
form B.1138, cist S.1113, mortar S.1111). Finds
included an EB IV-type flint knife.

The Early Bronze IIIB Palatial Complex Inside
the Main City Wall

Further exploration of the EB IIIB buildings
in Area B South revealed that Building B1 (exca-
vated during the 2006-2009 seasons [Nigro 2007:
353; Nigro 2008: 151-159, 2012: 178-182]) and
Building B3 (Nigro and Sala 2010: 248) were
actually part of the palatial complex known as
Palace B (Fig. 2), which was erected inside the
main city wall in EB IIIB. The ‘Palace of the
Copper Axes’, so named after the discovery of a
cache of four copper axes in pillared hall L.1040
(Nigro 2010), consisted of two main wings, each
composed of at least two rows of large rectan-
gular rooms delineated by stone walls 0.8-0.9m
wide. These are respectively known as the east-

2. Khirbat al-Batrawi: general view of EB IIIB Palace
B (“Palace of the Copper Axes’) from the north-west;

(foreground) the western pavilion (B3) with pillared
hall L.1040.
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ern (B1) and western pavilions (B3), with a pas-
sageway (L.1050) between them that served as
the entrance to the eastern wing of the palace
(the main entrance of the western pavilion was
apparently to the west). During the 2011 season,
excavation was focused on the western pavilion,
which was buried under a 1.2 m deep stratum of
destruction consisting of layers of smashed pot-
tery vessels and other valuable objects (Nigro
2010: 71-110). Some architectural repairs or re-
constructions were identified within the Palace,
especially of the east wall of the western pavil-
ion (see below), all of which were carried out in
EB IIIB.

Pillared Hall L..1040

Excavation of pillared hall L.1040 was com-
pleted in 2011, revealing some interesting archi-
tectural features in square BmlI7 (Fig. 2).

Amajordoorway (L.1150),0.9m wide, opened
in the middle of the western wall (W.1133). It was
emphasised by a step on the inner side consisting
of two large yellowish mud-bricks (Fig. 3) which
adopted the cubit of 0.52x0.26x0.13m. Four pillar
bases were arranged on the main east-west axis,
along the edge of the bedrock which formed the
floor of the higher southern half of the hall. Here,
a drain cut into the bedrock crossed the hall from
its south-east to north-west corners, possibly col-
lecting rainwater in an underground cistern; four
circular cup marks were also cut into the bedrock.
The westernmost base (B.1168) was a rectangu-
lar limestone slab associated with a built-up in-
stallation flanking the door; the second (B.1166)
was a flat circular stone; the third (B.1108) — with
a roughly rectangular shape — was encircled by

3. Khirbat al-Batrawi: western entrance (L.
pillared hall L.1040 from the east, with inner step made
of two large yellowish mud-bricks.
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small stones; while the fourth (B.1106) — set into
a circle of limestone chippings — had a roughly
circular shape.

In the south-west corner of the hall, another
huge pithos was recovered (1040/18) next to a
square slab (B.1186), with a flint blade and some
animal bones nearby (at least 20 similar large con-
tainers were recovered from pillared hall L.1040 in
2010 and 2011 [Fig. 4]). Between the south-west
corner of the hall and door L.1150, the burnt trac-
es of a wooden bench or shelf ca. 0.4m wide and
1.4m long were visible. A second door (L.1160),
again 0.9 m wide, opened roughly in the middle
of the southern wall (W.1101) of the pillared hall,
leading to another major room (hall L.1110) lo-
cated on an upper terrace to the south. It also had
a step inside, consisting of a yellowish mud-brick
similar to those of door L.1150. Just west of this
step, a medium-sized jar was found with moulded
decoration in the form of a snake applied to the
shoulders (1054/4 [Fig. 5]). A third door (L.1158)
opened in the south-east corner of the hall, leading
south into a rectangular room (L.1120) oriented
north-east - south-west. Another decorated vessel
(1054/1) was found in front of this door, which
was approached by means of a step in the protrud-
ing bedrock; this vessel was a medium-sized jar
incised with metopae on the shoulders, separated
by a herringbone motive in which a snake and
a scorpion were respectively represented. Both
animals are known from contemporary glyptics
in Palestine; snakes are also attested to at the EB
I sanctuary of Jabal al-Mutawwaq in Wadi az-
Zarqa’ (Tresguerrez Velasco 2008, 2009: 78).

Finally, in the section between door L.1160
and the south-west corner of the pillared hall,
beneath the foundations of wall W.1101 and

in a layer with EB II pottery, a fragmentary
Egyptianising palette (9.8x9.8cm) made of grey
schist® with an engraved line and some oblique
strokes (KB.11.B.100) was discovered.

Storeroom L.1120

A rectangular room was accessed from door
L.1158 in the south-east corner of pillared hall
L.1040. This elongated room, L.1120 (in squares
BnlI8 + Bnll9 + BmlI9), was 2.1-2.4m wide and
6.5m long, with several unusual installations
(Fig. 6). Two stone circles flanked the eastern
face of the north-east - south-west western wall
(W.1149) which separated L.1120 from the hall
to its west (L.1110). Two jars (one a hole-mouth
jar) were aligned between these two installa-
tions, while the upside-down neck of a pithos
emerged in the collapse layer (a second com-
plete upside-down neck was found to the south).
The eastern wall of storeroom L.1120 (W.1157
+ W.1159) was also the eastern wall of pavilion

10 ¢m

5. Khirbat al-Batrawi: jar KB.11.B.1054/4 with applied
snake decoration, recovered from pillared hall L.1040.

4. Khirbat al-Batrawr: restored
EB IIIB pithoi from pillared
hall L.1040.

5. Mineralogical analyses of this object were conducted by
Dr S. Mignardo (Dept of Earth Sciences, ‘La Sapienza’

University of Rome) and Prof. P.P. Lottici (Dept of
Physics, Parma University).
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6. Khirbat al-Batrawi: general
view of the western pavilion
(B3) of EB IIIB Palace B
from the south, with hall
L.1110, storeroom L.1020
and (background) pillared

U i b N hall L.1040; (right) eastern
A T pavilion (B1).

B3; its northern section (W.1123) appeared to
have been refurbished.

The southern part of storeroom L.1120 was
at higher elevation compared to the rest of the
space, being situated on an upper terrace of
the bedrock. It was filled with a mixed layer
of burnt plaster, collapsed bricks and charred
wooden beams (of which samples were taken for
analyses). This layer contained a series of pot-
tery vessels, some of which, like a large squat
vat (1124/9) and medium jar (1124/16), had
presumably fallen from a shelf or balcony, the
remains of which (wooden posts for a 0.35m
wide structure) were detected along the west-
ern face of W.1159. Other jars, hole-mouth jars
and red-burnished jugs (e.g. complete specimen
1124/36) were found on the emerging bedrock in
this area. A notable find was a second basalt pot-
ter’s wheel (KB.11.B.110 [Fig. 7]) which, along

- m .
(1

7. Khirbat al-Batrawi: potter’s wheels KB.11.B.110 and
KB.10.B.87, recovered from storeroom L.1120 and
pillared hall L.1040.
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with the specimen recovered in 2010, testifies
to the presence of advanced tools (Roux and de
Miroschedji 2009) within the palace.

Hall L.1110

South of pillared hall L.1040 and west of
room L.1120 (in squares BnlI§8 + BmlII§ + BmlII9),
there was another huge hall (L.1110), with a cen-
tral, roughly circular stone base (W.1163) and
another slab or base (W.1183) against the west-
ern face of the east wall (W.1149); these may
originally have supported the charred roof beams
found just south of this alignment (Fig. 8).

Like pillared hall L.1040, hall L.1110 also
had two different floor levels in its northern and

e L

8. Khirbat al-Batrawi: general view of EB IIIB Palace
B (‘Palace of the Copper Axes’) from the west; (left
foreground) pillared hall L.1040; (right) hall L.1110
with seat B.1189.
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southern halves, corresponding to a step in the
bedrock, with the pillars supporting the roof
beams standing on the edge of the step (W.1163
actually had a built-up foundation of firmly
placed regular stones).

The whole room was buried under a layer of
burnt material (F.1128), which included wooden
beams, fallen stones, collapsed mud-bricks and
plaster, and — of course — a great quantity of pot-
tery vessels and objects lying smashed on the
floor or, in some cases, extending up into the de-
struction layer (Fig. 9).

Against the western face of wall W.1149, a
square feature (B.1189) consisting of a vertical
slab and a mud-brick, and — to the south — a verti-
cal cut in bedrock may have been a seat or niche.
Next to this feature and leaning up against its
base, there was a small jar (1128/69) containing
a four-string necklace consisting of ca. 630 beads
of carnelian, bone, sea shell, rock crystal, copper
and amethyst (Fig. 10)°. The jar was part of a row
of eight medium-sized jars, which included hole-
mouth and flaring rim jars, arranged in two east-
west rows roughly in the middle of the hall, cor-
responding with the distinct east-west step in the
bedrock crossing the room. One of the other jars
contained a bone ring and a sea shell necklace or
pendant, while two others had small cups at their
base. Further clusters of smashed jars and other
vessels were uncovered west, north and north-
west of the central pillar. All of these finds were
buried in a soft layer of ash, charcoal, charred
wooden beams and broken bricks, while in the
western section a large yellowish mud-brick, like
those used as door steps in pillared hall L.1040,
was visible.

North of the central pillar base, a flint core
and a varnished wooden sickle incorporating a se-
ries of Canaanean blades (Fig. 11) were retrieved
from the floor, along with several animal bones, a
wooden tray and a bowl with an inturned rim. A
second sickle of the same type was found north of
feature B.1189. Roughly 1m to the north-west, a

Y ool

9. Khirbat al-Batrawi: destruction layer F.1128 inside
Hall L.110 from the west, with in situ smashed vessels
and objects.

copper axe (KB.11.B.120) was recovered from a
small cavity in the floor, bringing the total number
of such objects recovered from Palace B to five.
This example was of the simple elongated type,
with an expanded tang and carefully tempered
fan blade (Fig. 12). Further to the north, in door-
way L.1160, two jars were found in association
with a small cylindrical cup / measure. Finally, an
Egyptianising vessel (1128/76 [Fig. 13]) of the
so-called ‘lotus vase’ type represents one of the
most noteworthy finds from hall L.1110; it is a
medium-sized example, of a type in use through-
out the Early Bronze Age’.

In the southern half of the room, on the bed-

6. The beads were analysed by Prof. Adriana Maras, Dr
Michele Macri, Dr Ombretta Tarquini and Ilaria Sac-
chetti; the necklace was restored with the help of Dr
Ingrid Melandri.

7. The best comparisons are with Egyptianising vessels
found in the cache from the level J-4 temple at Meg-
iddo / Tell el-Mutesellim (Joffe 2000: 170-174, figs.

8.6, 8.8). However, this is not entirely satisfactory in
chronological terms, as it dates to EB I1. EB IIIB speci-
mens similar to vase KB.11.B.1128/76 from Palace
B at Khirbat al-Batraw1 have been found in Palestine
in the EB IIIB Sanctuary A at ‘Ai / et-Tell (Marquet-
Krause 1949: pl. LII: 1534, 1536, 1541).
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10. Khirbat al-Batrawr: four-string necklace KB.11.B.101
from hall L.1110.

hall L.110 from the west, with in situ smashed vessels
and objects, (foreground) sickle KB.11.B.99; (in frame)
two sickles, KB.11.B.99 and KB.11.B.114.

12. Khirbat al-Batrawi: copper axe KB.11.B.120 from hall
L.1110.
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13. Khirbat al-Batrawr: ‘lotus vase’KB.11.B.1128/76 from
hall L.1110.

rock step, there was another concentration of
pottery vessels, including a red-burnished jug
(1128/49) characterised by a highly polished
body with net-burnishing on the shoulders (Fig.
14). The southern side wall (W.1201) of the hall
had a stone-built bench within a niche (B.1188);
this hosted a pithos that was probably used as
container for liquid, perhaps water.

Hall L.1110 turned out to have been one of
the main rooms of the western pavilion. It was
also probably entered from the west. Its architec-
ture was characterised by the central pillar and
monumental seat in the middle of its east side.
Finds from the hall demonstrate how objects,
vessels and personal ornaments were gathered
together in this wing of the palace during the last
hours of its existence, before the dramatic con-
flagration which put a sudden end to the history
of the 3rd millennium BC city of Batrawi.

Restoration in Area B South

During the seventh (2011) season, further
restoration work was carried out in Areas B
South and B North on Palace B and the EB II -
III main city wall.

The stone walls of Palace B, usually pre-
served to a height of ca. 1m, were restored with
ancient-style lime mortar, with this material be-
ing used on the upper parts of the walls. The
structures of the eastern pavilion (B1), along
with hall L.430 + L.1046, were completely
protected, including its western wall W.439 +
W.1049 and jamb / pillar W.1153. The structures
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14. Khirbat al-Batrawi: red-polished and burnished jug
KB.11.B.1128/49 from hall L.1110.

of pillared hall L.1040 of the western pavilion
were also protected; this included restoration of
the central pillar bases and the jambs of doors
L.1150, L.1158 and L.1160.

With regard to the main city wall, an addi-
tional length of this structure was restored, espe-
cially on its outer face where a section had col-
lapsed in antiquity.

A major commitment for the expedition has
been the restoration of more than one hundred
ceramic vessels which were found in Palace B
in 2011. Similarly, the mending and restoration
of pottery and other objects recovered during
the 2010 season has continued. This followed
conservation of the four copper axes and dag-
ger recovered last season. These went on dis-
play at the Musei Capitolini in Rome between
February and April 2011, and are now a per-
manent exhibit at the National Archaeological
Museum in ‘Amman. Finally, the fifth copper
axe (KB.11.B.120) and the four-string necklace
recovered from hall L.1110 were studied and
documented by mineralogists before being care-
fully restored.

Conclusions
The seventh (2011) season of excavation
and restoration at Khirbat al-Batraw1 (Fig. 15),
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15. Khirbat al-Batrawi: excavation and restoration work
in EB IIIB Palace B (‘Palace of the Copper Axes’)
during the 2011 season.

as well as the prompt publication of preliminary
reports on the findings of the fourth, fifth (Nigro
2012) and sixth seasons (Nigro 2010), have
demonstrated that this Early Bronze Age city,
especially its palace and temple, provide a vivid
illustration of Jordanian culture and society in
the 3rd millennium BC. Further work is needed
to restore, archive and study the findings from
Palace B, as well as to clarify their historical
significance and connections with other civili-
sations of the ancient Near East. Further exca-
vations will be needed to complete this work,
the context of which has been preserved by the
fierce destruction that occurred at around 2350-
2300 BC (as indicated by the radiocarbon dates
available so far, with due allowance for the in-
trinsic problems of calibration) and the massive
city wall which subsequently helped to retain the
destruction deposits in situ. Forthcoming stud-
ies and analyses of archaeological, zooarchaeo-
logical and palacobotanical material from the
site will generate fresh sets of data concerning
the palace and its economy. These will stimu-
late new interpretative and explanatory models
aimed at shedding further light on this early ur-
ban civilisation of Jordan.

The ‘La Sapienza’ University of Rome ex-
pedition has been able to rise to the challeng-
es of these discoveries thanks to the kind and
continuous co-operation of the Department of
Antiquities of Jordan and the financial support
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of the Italian Ministry of Foreign Affairs. Our
deepest gratitude is expressed to both these in-
stitutions.
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ANCHORITE CELLS AND DWELLING COMPLEXES ON AL-LISAN
PENINSULA: PRELIMINARY FIELD RESULTS OF THE SWEDISH
DEAD SEA EXPEDITION, 2009 AND 2011

Richard Holmgren and Anders Kaliff

Introduction

This preliminary report is based on the
results of the Swedish Dead Sea Expedition
(SDSE) on the al-Lisan peninsula in January
2009 and August 2011. The work included docu-
mentation of three hermitages (cells / dwelling
complexes of anchoritic monks) registered dur-
ing our earlier survey and complementary docu-
mentation of inscriptions (see Holmgren and
Kaliff 1997, 2005). A further objective was the
inspection of the part-excavated church / mo-
nastic centre (coenobium) of Dayr al-Qattar al-
Bizantt (JADIS no. 1907.007). Seasonal heavy
rains, illicit excavations and tectonic move-
ments are currently threatening the structures
and exposed inscriptions. Furthermore, SDSE
registered previously unknown graves in the im-
mediate vicinity of Dayr al-Qattar al- Bizant1. In
2008, we discovered some new looting pits on
the plateau to the west of Dayr al-Qattar using
Google Earth satellite imagery. During the field-
survey, these turned out to be graves dated to the
monastic period.

The fieldwork was professionally facilitated
through the much appreciated help and effort
of our representative Jamileh Abdel Latif Saleh
Eshtewi from the Department of Antiquities of-
fice at Safi. We are grateful for all advice and
assistance from the inspector at the same de-
partment, Jihad Darwish. We would also like to
thank Mohammad Alzahran, curator of the mu-
seum at Safi, for useful assistance with a number
of issues, not least for managing the finds from
this and previous years which are now stored at
the Lot’s Cave museum at as-Safi. Many thanks
also go to Eyas Abusror in Amman, for help-
ing us with important practical issues. The C-14
samples referred to in the text have been ana-
lysed for our project by Prof. Géran Possnert at
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The Angstrdm Laboratory, Tandem Laboratory,
Uppsala University, Sweden.

The church and monastic centre at Dayr
al-Qattar, along with nearby several cells and
dwelling complexes, represent a monastic so-
ciety organized in a pattern similar to the well-
documented desert monasteries in Egypt and the
Judean desert. The Judean desert and its fring-
es became the most important monastic ‘cen-
ter’ in Palestine. This was the desert closest to
Jerusalem, whose holy places were less than a
day’s walking distance away. Individuals of deep
religious piety, as well as high intellect, were
drawn here from all over the Christian world. A
flourishing cosmopolitan society was therefore
established in the desert as well as in the Holy
City itself. Despite the proximity of settled lands,
the desert monks adhered faithfully to the way of
life they had chosen. The wild vistas of the des-
ert were thought to provide a direct link with the
divine (Patrich 1995: 6-7). Dayr al-Qattar and
the hermit dwellings on the Lisan peninsula are
located close to this core of monastic activities,
in suitably wild and desert-like surroundings. No
literary references to the coenobium known to-
day as Dayr al-Qattar have been found, nor are
there any references to any of the /aurae in the
vicinity. This is probably because the site has
not yet been identified with any historical known
monastery. In sum, the al-Lisan sites form a rela-
tively large monastic complex. The various sites
comprise a coenobium and a richly decorated and
well-built church with at least one chapel, as well
as other buildings. This monastic community is
most probably mentioned in the written sources,
but has not been properly identified. Besides the
archaeological work remaining to be done on the
al-Lisan remains, the task of identifying them is
of great importance for our project.
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Dayr al-Qattar and the Hermitages on al-
Lisan: Coenobium and Laura

In spite of its much smaller scale, an
Egyptian pattern can be seen in the monastic
activities on the Lisan peninsula (see below)
(Fig. 1). The anchorite cells are dispersed over
a large area, being located in small rift valleys
eroded into the Lisan marl up to 3 km from the
center (Dayr al-Qattar). Some locations seem to
form separate small laurae, like the area around
Qasr at-Tuba, although these clusters of cell and
dwelling complexes were probably organized
as a single community. The survey documenta-
tion of January 2009, together with our earlier
surveys, covered a large area in the eastern and
south-western parts of al-Lisan. The terrain,
with its steep rift valleys and loose dust, is very
hard to access. Erosion is a constant threat to the
hermit cells because of the soft marl they are cut
into. Rain, wind and earthquakes have damaged
many sites and looting activities have also dis-
turbed several units. This especially concerns
those closest to the habitation and agricultural
areas to the east. In this area, modern graffiti —
cut into the soft, vulnerable marl of some cells
— is especially regrettable because of the damage
caused to invaluable inscriptions preserved from
the Byzantine period.

The Swedish Dead Sea Expedition is an
independent archaeological project, initiated in
1994 by the authors of this report, who are also
co-field directors. The project was earlier asso-
ciated with the Museum of Mediterranean and
Near Eastern Antiquities in Stockholm, but is
now linked to the Department of Archaeology
and Ancient History at Uppsala University. As
well as the documentation of Dayr al-Qattar al-
Bizanti, a further goal of the Swedish Dead Sea
Expedition is to study the monastic society of
the al-Lisan area from a long-term perspective
(approx. 4th-12th century AD). Of particular in-
terest is the date of and processes behind the es-
tablishment of the earliest anchorite dwellings,
the development of the /aura (or different lau-
rae) on al-Lisan and the possible development
and change of Dayr al-Qattar from a dwelling
complex into the core of a laura, and eventually
into a coenobium.

Hermitages and Graves Documented in 2009
Graves

About 200m east of Dayr al-Qattar al-
Bizanti, recent illicit excavations have revealed
about 20 previously unknown graves. One-third
of these human-sized rectangular pits show clear

astern hermitags,

A) Dayr al-Qattar al-Bizan{i
B) Graves

C) Qasr al-Abyad

D) Hermitage

N

The Fluslcm Hermitages:
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evidence of human remains. Although the re-
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1. Satellite image of the al-Lisan peninsula, with the major sites discussed in this paper marked respectively (National

Imagery and Mapping Agency CNES / SPOT Image 2009).
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mains of a broken skull and two jawbones are
present, most of the scattered bones seem to
originate from other parts of the body. Two of
the looting pits contained skeletal remains from
several individuals; one burial deposit contained
more than eight femoral heads, suggesting not
only reburial of bodies, but perhaps also some
kind of arrangement of the bones. It is likely
that some sort of advanced equipment was used
to discover the tombs. This would explain why
some of the pits were empty of bones, i.e. where
a rectangular space of loose soil misleadingly
indicated the presence of a tomb. The loose soil
might very well be the original burial place for
skeletal remains subsequently buried in adjacent
collective graves. A more thorough analysis of
this site is necessary in order to better compre-
hend the function and content of the tombs dis-
cussed. However, it seems without doubt that
these specific tombs are associated with the site
of Dayr al-Qattar.

Two C-14 samples were taken from mo-
lars, but only one could be dated owing to the
poor condition of the bone material. The sample
yielded a most likely date of 540-600 AD (Ua-
42728: 1 sigma, 68.2%), which is only slightly
younger than the date from the previously stud-
ied crypt under the floor level of Dayr al-Qattar.
A C-14 sample from another molar derived from
the crypt beneath Dayr al-Qattar yielded a date
of 410 - 540 AD (Ua-38855: 1 sigma, 68.2%).
The contents of the crypt can also be understood
as bone material collected from elsewhere in the
area - most probably from burial sites in or adja-
cent to the hermit dwellings nearby. However, the
site of Dayr al-Qattar could also be interpreted
as having originally been a larger hermit dwell-
ing, with the cell-like crypt being one of many
rooms similar to ‘Qasr Ilyas’ and Qasr at-Tiba,
as discussed below. Further excavation in Dayr
al-Qattar’s substructures may confirm this.

Eastern Hermitages

The eastern hermitages are the closest
dwelling complex to Dayr al-Qattar. The site is
located in a small wadi approximately 300m east
of Dayr al-Qattar — hence the name (Holmgren
and Kaliff 2005). These cells, cut into the slopes
of the nearby ridges, could form a small /laura
on their own. More probably, these hermitages
should be interpreted as two adjacent dwelling
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complexes, one very large (referred to here as
‘Qasr Ilyas’) on two levels with several cham-
bers and passages that have collapsed in recent
years, and a smaller one consisting of at least
two rooms, now partly collapsed. A more pre-
cise dating of these structures in relation to Dayr
al-Qattar will be very important for gaining an
understanding of the development of the mo-
nastic community. For a preliminary dating, see
Inscriptions and graffiti below.

On a central ridge in the middle of the wadi,
the larger of the above-mentioned hermitages,
viz. ‘Qasr lIlyas’, was briefly documented in
2009. The structure is generously proportioned
with a central space surrounded by several satel-
lite cells. It is cut into the sediment in the typical
al-Lisan manner; the greater part of the structure
is still standing, although a large part of the su-
perstructure has collapsed into the interior. In
general, the site is in poor condition owing to
natural erosion and geological activities affect-
ing the soft laminated marl. The hermitage also
shows evidence of recent illicit excavations. The
southernmost part of this site was excavated and
documented by SDSE in 1997. To avoid further
damage, only the accessible parts of the site
were documented in 2009. Beneath the debris of
eroded material, but also scattered on the ground
surface, quantities of building material and other
items are visible. The passage between the dif-
ferent chambers has lancet-shaped sections with
pointed vaults. This architectural feature and
the high, central position of the site very much
resemble the sites of Qasr at-Ttuiba and Qasr al-
Abyad (Holmgren and Kaliff 1997: 333-336,
2005).

The estimated layout of ‘Qasr Ilyas’ was
sketched in plan form. In terms of rooms A - C
(Fig. 2), the structure was studied by analysing
the walls above the loose marl and harder col-
lapsed crust (ca. 1-1.5m deep). A larger central
space constitutes the central core of the entire
complex (A-B). Space A probably represents a
chapel, accessed through an entrance (E) and fur-
ther connected to the top of the ridge (F). Several
satellite cells (C) are moreover connected to the
central core, sometimes containing arched niches
(D). The main entrance to the complex was most
likely in its southern part, where ladders or now
buried steps once gave access to the site. From
the photograph below the sketch in Fig. 2, one
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2. A preliminary sketch of ‘Qasr
Ilyas’, showing its distinctive
layout (illustration SDSE).

can see how the previously documented cell —
containing the inscription ELIAS (hence our
name for the site) — is situated on a lower level
in the site’s north-western corner. Whether this
separate cell is connected to the rooms of the up-
per level has yet to be verified.

Traces of two large illicit excavations were
found in two different rooms of the complex. The
adjacent Greek inscriptions were not damaged,
but the pits had partly disturbed the floor level
of the hermitage. The latter was documented
and the sides of the pits were cleaned in order to
document the profile of the marl layers. No stra-
ta are visible in this hermitage, although a clear
layer of bird excrement and collapsed roof or
ceiling material (consisting of reed) can be seen
about 10cm above the floor level. This suggests
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that the hermitage may have been abandoned be-
fore the start of the various collapse episodes.
Each pit was backfilled to protect potential fea-
tures and inscriptions. The layout of ‘Qasr Ilyas’
has many similarities with the sites of Qasr at-
Tiba and Qasr al-Abyad, both documented by
SDSE (see archaeological reports in 4ADAJ 41
and 49). A small survey was carried out around
the site, during which scattered archaeological
material and samples were collected. Frequent
finds included pottery, bricks, strips of palm leaf
and pieces of rope, as well as nut-shells, smaller
bones and textile fragments.

Southern Hermitages
In a separate wadi south-east of the ‘east-
ern hermitage’, two additional dwellings were
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mapped. On entering a narrow part of the inner
valley, a hill top facing the valley entrance has
evidence for a smaller hermitage. The feature
consists of one room, possibly with other minor
features buried under fallen debris just north of
and immediately outside the entrance. The struc-
ture consists of one semi-circular room approxi-
mately 3x2m with a maximum height of 190cm.
Two opposing small niches flank the entrance;
lower parts of the interior walls, up to 60cm
above the floor level, are smooth and carefully
cut into the marl. However, above that level the
interior surface is uneven and very rough — al-
most as if some centimetres were deliberately
removed from upper parts of the cell walls. Faint
lines on the western wall, near the entrance, sug-
gest the occurrence of inscriptions, which may
have been deliberately removed from the rest of
the interior.

About 100m further south, there is yet an-
other hermit dwelling in the wadi. On a promi-
nent hill top, the architectural plan of a two-
space dwelling can be discerned. A relatively
large room measures ca. 1.70x2m (room A)
with a south-facing doorway. This room / small
freestanding building is connected to another in-
stallation to the south. The latter consists of a
niche-like feature with an elevated and round
hollowed installation (C; possibly a piscina /
thalassidion). This area, viz. the space between
the room and the southern niche, is marked B on
the sketch. The original height is impossible to
determine, but the standing marl-walls are pre-
served up to a height of 0.5-1m. Fallen bricks
and other building material, such as blocks made
out of the Lisan ‘crust’, can be found in the val-
ley bottom all around the dwelling. A prelimi-
nary reconstruction sketch of the entire complex
and its appearance as seen from the valley bot-
tom is at Fig. 3, complementing the plan.

Originally, the complex could not have
been easily accessed owing to the narrow set-
ting of the hilltop. Only narrow paths on both
sides of the hermitage could have accessed the
entrances on either side of space B. A ladder or
similar might also have originally given access
to the complex itself. It is too early to interpret
the function of the site, but the unusual combina-
tion of a room built next to an installation of this
type might suggest a place of worship such as a
small chapel.

1 meter

3. One of'the southern hermitages (marked I in Fig. 1). The
illustration shows the plan of the hermitage (below) and
a tentative reconstruction (above) (illustration SDSE).

Cells North of Qasr at-Tiba: (Figs. 3-4)

In the northern extension of the wadi, where
Qasr at-Tuba is situated, a number of cells are
visible — primarily on the eastern side of the val-
ley. Many of these cells are very small indeed,
especially in terms of their height. The inner
height of some cells does not exceed 1.5m, al-
though they are man-sized (or more) in length
and width. A few spaces could be interpreted
as tombs, although no skeletal remains were
found inside or in their general vicinity. During
the period of the early hermitages, there are lit-
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erary sources that describe the limited dimen-
sions of hermit cells as deliberate. This would
have been in accordance with rules put forward
by Euthymius and other founders. Sometimes
this caused complaints, with monks changing
monastery because of too-small cells. Patrich
refers to a detailed contemporary description of
Theogonius’ cell, near the Theodosius monas-
tery, by Paul of Elusa: “But very small was the
cell and it is so low that when you come in, if
you do not take care, you will knock your head
against the ceiling” (Patrich 1995: 126).

On the second level of cells facing the val-
ley, one of the larger dwellings (?) has a cruci-
form-shaped plan with smaller cells or spaces
attached to a main corridor. On either side of
the entrance are two semi-circular spaces, each
around | m in diameter. Further along the nar-
row corridor is a perpendicular north-south
crossing section that constitutes the center of
the entire complex. This section has semi-cir-
cular spaces about 2m in diameter at either end.
The crossing section is about 8 meters in total
length. Following the east-west corridor to its
far end, there are two similar cells, one on ei-
ther side.

The cells in this area are half-filled with al-
Lisan marl; they seem to have been deliberately
filled and were subsequently part-emptied, per-
haps by illicit explorers. Alternatively, perhaps
the half-filled spaces were originally made as
cells, which were subsequently used as tombs
and then excavated in ancient times so that rel-
ics could be gathered into communal ossuaries
at a site of importance, most likely in crypts be-
neath Dayr al-Qattar al-Bizant.
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4. Hermit cells north of Qasr at-
Titba (photo SDSE).

Hermitage North of Qasr al-Abyad

Another hermitage was also discovered and
preliminarily mapped in 2009. Situated north of
the previously documented hermitage of Qasr al-
Abyad, a similar construction was carved out of
the marl. This newly discovered hermitage was,
like its southern counterpart, located on the east-
ern edge of the white hilltops overlooking the flat
landscape around the southern part of the Dead
Sea. The hermitage is almost completely buried
by the collapsed superstructure, but enough of
the rooms can be seen to permit an estimation of
its size and architectural plan. The site resembles
Qasr al-Abyad, in that it has a larger chapel-like
structure oriented north-south which measures
nearly 7m. A shelf-like feature is visible in the
western part of this ‘chapel’ and, at the far north
end, a circular room ca. 2m in diameter extends
to the west. A small elevated compartment is at-
tached to the latter room, facing north. At this
point it is hard to determine the function of the
hermitage, but it is interesting to see how the size
and architectural plan are almost identical to that
of Qasr al-Abyad. The great quantity of inscrip-
tions preserved at the latter may be matched at
this newly discovered site. A third hermitage,
similar but somewhat smaller, has also been
sighted along this ridge but has unfortunately
been lost for the time being owing to the compli-
cated, winding valley systems.

Remarks

A good parallel for the al-Lisan hermitages
can be found in the cells of the Gerasimus monas-
tery (Dayr Hayla), which is located about 3.5km
away. Here, the caves are cut into the soft marl
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in much the same fashion as those at al-Lisan.
A characteristic feature, also seen at al-Lisan,
is a tunnel-like corridor running across the hill
into which the dwelling complex is cut. As at the
Lisan sites, the hermitages of Gerasimus vary in
size and complexity. The most elaborate dwell-
ing complex (Cave 3) may have been the resi-
dence of a more prominent monk. Here we find
two living rooms and also two cooking stoves.
This site and its features very much resemble
those of Qasr at-Tuba. Other similarities include
the rock-cut prayer niches, as well as engraved
crosses and Greek inscriptions, which include
singular names such as loannes (Patrich 1995:
128-130, see especially figs. 56-57).

In the larger dwelling complexes at al-Lisan,
such as Qasr at-Tuba and Qasr al-Abyad (but
excluding Dayr al-Qattar itself), prayer chapels
have been identified. The larger hall of Qasr at-
Tuba, with its documented liturgical installa-
tions, shows clear evidence for such a function.
This is also evident in the larger room of Qasr al-
Abyad. Palaeographic material and the artefacts
and installations found, especially at the well-
documented Qasr at-Tiba, suggest a combina-
tion of a hermit dwelling and a place of worship
(Holmgren and Kalift 1997, 2005). The same in-
terpretation probably also applies to the dwelling
complex of ‘Qasr Ilyas’ in the eastern hermitage.
At these, as well as at some of the smaller sites,
there are also prayer niches. This combination of
monks’ cells and a prayer chapel is not unusual
in early monasticism, with examples from Mar
Saba and the Euthymius monastery (Hirschfeld
1993; Patrich 1995). There are several paral-
lels documented at the great /aura of Mar Saba,
where remains of chapels or prayer niches were
found in many dwelling complexes. These instal-
lations always constituted an integral part of the
dwelling complex, with the chapels comprising
a separate space next to the dwelling room. This
is also the case at the al-Lisan cells and dwelling
complexes. In the case of Mar Saba, it was as-
sumed that each cell or complex included such a
place of worship (Patrich 1995: 90-95). The her-
mit cell has also been discussed as a miniature
church, where hermits celebrated the Eucharist
in solitude. This was experienced as a corporate
solitude in which the whole church participated.
The saying of Evagrios of Pontus can be quoted
in this respect: “The monk lives separate from
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all and united to all” (Lozano 1987: 145).

It is evident that several dwelling complex-
es were built according to a common plan, with
certain variations depending on the location and
size of the complex. There are also parallels with
the great laura of Mar Saba, where the archi-
tecture and quality of the dwelling complexes,
with water systems that collected rain water into
cisterns, show that they were built by expert ma-
sons according a plan that was drawn up in ad-
vance (Patrich 1995: 106).

Inscriptions and Graffiti

The marl walls of the cells and dwell-
ing complexes were plastered inside with lime
mixed with straw. Many inscriptions on the walls
of the chapels and dwelling rooms were covered
with plaster in a later phase. This plaster has of-
ten fallen off the walls owing to erosion, thereby
once again exposing inscriptions in Greek and
Aramaic, together with different crosses and
more enigmatic signs. Samples of organic mate-
rial in the plaster have been C-14 dated in five
different cases. The plaster provides a terminus
ante quem for the inscriptions, but need not be
contemporary as the inscriptions might be older.
The dates obtained were relatively consistent,
being between 380-540 AD (1 sigma, 68.2%).

In addition to the marl walls at Qasr al-
Abyad and Qasr at-Tuba, as well as at eastern
hermitages such as ‘Qasr Ilyas’, various inscrip-
tions were documented. A more thorough anal-
ysis is underway, dealing with all the various
inscriptions and graffiti present in the cells and
hermitages described in this report. This materi-
al will be examined in the context of the various
rooms and their functional interpretation, after
the necessary cleaning and excavation (e.g. see
plan of Qasr al-Abyad in Holmgren and Kaliff
1997). However, a more in-depth analysis of
the inscriptions documented at Qasr al-Abyad
has already been presented in an excellent work
by Emile Puech (Puech 2011: 91-93). These in-
scriptions mainly concern the Greek, Aramaic
and Christian - Palestinian graffiti in (Fig. 5:1-
4). This material is briefly presented here with
English translations, along with parts of the de-
tailed interpretations made by Emile Puech.

Inscription 1 depicts a rectangular panel, in-
cluding a cross with three lines in Greek. Line 1:
“Jesus Christ (is) your strength.” Line 2: “And,
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5. Inscriptions 1-4 from Qasr al-Abyad (illustration Emile Puech; photo SDSE).
O God, save Abo / Aba, see!” Line 3: “And O  can be read. The suggested reading for Line 1 is:

Holy Spirit!” “Lord God”, with the beginning of Line 2 being:
The shorter Inscription 2 can be read as:  “Our Lord Jesus”. The last two lines are fully
“and sacrifice / offering a sacrifice / famous by  preserved. Line 5: “Lady Mariam, mother of the
a sacrifice”. Lord Jesus, protect!” Line 6: “Lord, allow us to
Inscription 3 is interpreted as Christo -  enter because we have committed sin!”
Palestinian Aramaic enclosed in a rectangular Inscription 4, to the right of a smaller Greek

box. Its poor preservation means that only the  cross and above a larger Greek cross within an
last two of the original six — perhaps seven—lines ~ angled square, presumably consists of three dif-
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ferent entries with four preserved and readable
lines.

Line 1: “... 2 ...”

Line 2: “Lord Jesus [ 17

Line 3: “[L]ord, we beseech and be favourable!”
Line 4: “Really, listen to [me / us], and protect
[us], O Jesu[s!]”

Line 5: “Really, look! Listen in the wilderness!”
Parts of the larger dwelling complex in the east-
ern hermitage of ‘Qasr Ilyas’ were already vis-
ible during earlier fieldwork, but the full extent
of the site was only revealed after erosion of the
site from 2002 onwards. The documentation of
wall inscriptions from three cells located on the
lower level, which were previously interpreted
as separate cells, has already been presented in
the preliminary report covering the results from
1995 and 1996 (Kaliff and Holmgren 1997).
Parts of these inscribed walls have unfortu-
nately been damaged by modern graffiti during
recent years. During SDSE’s 2009 season, ad-
ditional inscriptions and graffiti could be seen
on exposed walls protruding from the collapse
at ‘Qasr Ilyas’. Present is an inscription of the
Greek letters XP, a common abbreviation of the
name of Christ. Furthermore, an indistinct pres-
ence of the word pwg (Gr. “light”) can be traced.
The word ‘light’ is sometimes connected to the
monogram of Christ. Another commonly asso-
ciated word is eipnvn (Gr. “peace”), together
with the first and last letters of the Greek al-
phabet. These four different inscriptions could
all be interpreted as references to Jesus Christ
and, as such, might represent traces of an early
Christian presence. Other traces of Christian
inscriptions / graffiti include a distinct cross in
connection with a proper noun written in the
dative, meaning “this place belongs to Fafeos”.
Perhaps the most elaborate graffiti is a depiction
of a possible navicula Petri, a ship representing
the Christian church.

Two different radiocarbon samples from
the straw / plaster mixture that once covered
the Greek letters XP (i.e. part of the plaster
preserved on the wall below the inscription),
have yielded consistent dates: 420-540 AD
(Ua-38854: 1 sigma, 68.2%) and 430 - 540 AD
(Ua-42725). Another similar date, of 380-530
AD (Ua-42727), comes from sooty plaster in
the adjacent room to the north. Yet another, this
time of 410-540 AD (Ua-42726), comes from
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one of the chambers in the southern part of the
hermitage.

The relatively poor material finds from the
hermitages, cells and chapels are representa-
tive both of the ascetic life of the monks and
of the handicrafts carried out during the course
of their daily work in the cells. The finds from
the hermitages are generally similar (notwith-
standing the papyrus find from Qasr at-Tuba)
and include fragments of pottery, strips of palm
leaf, tufts of camel hair, fragments of rope, nut
shells, smaller bones and textile fragments.
Fragments of linen cloth and tufts of camel
hair are both common finds. Camel hair was
probably used by the hermits for clothing, a
custom relating to John the Baptist who was
in turn presented as the Prophet Elias redivivus
by Jesus (Mt 17:12-13). Both John the Baptist
and Elias were regarded as prototypes for the
hermit life.

Early Christian Monasticism: A Brief
Background

To better understand the reasons for the de-
velopment of the various religious installations
on al-Lisan, we need to consider both earlier
and contemporary phenomena. In Palestine, the
earliest phase of Christian monasticism has been
dated to the early fourth century AD. The mo-
nastic movement spread and flourished during
the Byzantine period (324-642 AD) and often
continued into the Islamic and Crusader periods.
One example is the Gerasimus monastery (Dayr
Hajla), located between Jericho and Jordan. This
monastic community was founded in 455 AD
and was only abandoned after the Crusader pe-
riod, notwithstanding the fact that the number of
monks was reduced during certain periods. This
site was rebuilt in more modern times and exists
to this day (Murphy-O’Connor 1998).

Many monasteries were established in or
around large cities, at holy places and at sites
of pilgrimage, while others were in desert areas.
The remains of monasteries have therefore been
found in diverse areas. The first known monks
in the region were Hilarion of Thavata who
lived in the Gaza region, Epiphanius who set-
tled near Eleutheropolis, ca. 50km south-west of
Jerusalem, and Chariton who became the found-
er of monasticism in the Judean Desert. Chariton
founded three /aurae in the first half of the
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fourth century: Pharan, Douka and Souka. The
more organized monastic communities, charac-
terized by a monastic center or coenobium, were
established along the Jordan in ca. 455 AD when
Gerasimus founded a /aura surrounding a coe-
nobium (Patrich 1995; Bar 2005).

The process by which the different early
monasteries came into being was similar. The
first monks installed themselves in a cave or hut
in isolated solitude. Over the course of time, oth-
er monks joined them and different communities
were formed. A hermitage is generally referred
to as a ‘cell’ (keAAiov) in contemporary written
sources. With donations from wealthy admirers
or a legacy bequeathed to the founder, dwelling
cells, a prayer house and water reservoirs were
constructed. This was the case with the founda-
tion of the Mar Saba monastery. Similar is the
story of the establishment of the three laurae of
Chariton, the /laura of Euthymius, the coeno-
bium of Theodosius and others (Patrich 1995:
61, 126). The founder, who was the leader of
the group, determined whether it would be built
as a monastery or, in the case of anchorites, as
a laura (Aadpa, [Gr. “alley” or “lane”, presum-
ably referring to the narrow path that communi-
cated between the monastic cells]), or even as a
communal monastery or coenobium (kowofiov
[Gr. “common life”’]). Certain variations also
existed between monasteries of the same type.
A laura could also be changed later and rebuilt
into a coenobium, as shown by the monastery
of Euthymius (Khan el-Ahmar), one of the ma-
jor monasteries of the Judean desert along with
Sabas, Theodosius and Chariton. The laura
with its church was completed in 428 AD and,
after the death of Euthymius in 473, a coeno-
bium was built at the site of the church, enclos-
ing the founder’s tomb (Hirschfeld 1993: 339-
371). The Gerasimus monastery is an example
of a different monastic type, built ca. 455 as a
laura surrounding a coenobium. This shows
that the two types of monastic community could
be combined. Nevertheless, the specific fea-
tures of each type are clear enough. In a laura
the hermits lived during the week in dispersed
cells situated some distance from each other. On
Saturdays and Sundays they assembled in the
church, located at the core of the laura, for com-
munal prayer and a meal. In a coenobium the
monks met daily in the church and dining room.
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In both types, the daily schedule was divided be-
tween prayer and manual labor. Also, recluses
who lived alone in their cells could be found in
the vicinity of a coenobium (Patrich 1995: 3-4).
Although data on the size of the monastic popula-
tion in Palestine is hard to come by, the monastic
movement attracted many people from the early
Byzantine period onwards. Patrich (1995) cites
Cyril of Scythopolis, who in 516 AD counted
the entire monastic population of Jerusalem and
the Judean desert as 10,000 in total. Hirschfeld
estimates that there were never more than 3,000
monks in the Judean desert (Hirschfeld 1992:
78-79), even after the expansion that resulted
from the settlements of Sabas and his disciples,
which greatly increased the number of monas-
teries. Earlier, the number of monks was much
lower, with a reasonable estimate being ca.
1,000-1,500. According to Patrich (1995: 8-9),
the number of monasteries in the Judean desert
and on its margins was quite sparse until ca. 480,
i.e. just six laurae and eight coenobia.

The monastic settlements of Lower Egypt
are closest in structure to the /aurae of Palestine
and are therefore considered particularly valu-
able for comparative study. There is more writ-
ten evidence from this area and its monastic
communities were much larger. Here, there
were two distinct types of monastic community:
coenobite schools (scholae coenobiorum) and
communities of anchorites (congregations ana-
choretarum). The coenobium was typically a no-
vitiate stage before a life of seclusion, although
some monks continued to live out their lives in
the coenobium. The cells of the anchorites were
often quite distant from each other and as such
prevented the monk from seeing or hearing his
neighbor. At Kellia (ca. 50 miles south-east of
Alexandria) the cells of the settlement extended
over a wide area, some of them as far as 5-6km
from the church in the laura core. Archaeological
remains indicate that the settlement eventually
extended over an area ca. 22km long, includ-
ing about 1,500 dwelling complexes with a few
churches. By the end of the fourth century, before
the settlement expanded, Kellia already had 600
monks. In another community of Lower Egypt,
Scetis, a total of 3,500 monks lived in its four
laurae during the mid sixth century. These num-
bers are unparalleled in the Palestinian /aurae,
which generally numbered only several dozen
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monks. Even the great laura of Mar Saba was
small in comparison with the anchorite colonies
of Egypt (Hirschfeld 1992: 78-79; Patrich 1995:
11, 122 and references therein) (Fig. 6).

The education of monks was similar in
the different monasteries of the Byzantine era.
Novices lived in the coenobium cutting wood,
carrying water, cooking and performing many
other duties until they displayed their spiritual
preparedness to practice a hermit’s life. Also,
monks in training were kept in the community
until they had grown a beard and looked less
youthful, lest they become a temptation to older
monks in the /aura. Monks who became ‘per-
fect in God’s eyes’ were allowed to live in cells
away from the coenobium. These anchoritic
monks lived in seclusion for five days, eating
only bread, dates and water. Part of their mis-
sion was to become free of any passion of the
soul: anger, cowardice, lethargy etc. The an-

chorites — or cell dwellers — lived alone in their
cells during the week but met in the church on
Saturdays and Sundays. There were also reclus-
es, however, who refrained from coming to the
church and lived alone for years — up to several
decades — in their cells. The labor of the monk
in his cell included basket weaving, fashion-
ing mats from palm fronds and calligraphy. In
some communities, the monks also wove linen
fabric, depending on the raw material available
in the area. During the harvest season, monks
also went into surrounding villages to work for
wages given in kind. Such was daily life, more
or less, in Egyptian communities such as Kellia
and Scetis. This has parallels in the monaster-
ies of the Judean Desert and Jordan Valley, even
if the monasteries of Palestine were not centers
for handicraft or agriculture in the manner of the
Egyptian and some Syrian examples. Income
from the sale of baskets woven by the monks,

6. Qasr at-Titha on al-Lisan; a
larger hermitage documented
by SDSE in 1996 (illustration
SDSE).
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along with other products, was only marginal at
best. The charity of admirers was of vital impor-
tance, with donations being given in the form of
various products or silver / gold coin. The eco-
nomic existence of the Palestinian monasteries
in the desert was therefore based on donations
or bequests by admirers or pilgrims (Hirschfeld
1992: 102-111; Patrich 1995: 15, 194).

Pachomius (290-346 AD) is regarded the
founder of coenobite Christian monasticism
in Egypt, although monastic communities liv-
ing an organized communal life of one sort or
another existed even before his activities. He
founded his first monastery in 323 at Tabennesi
and, at the time of his death, no less than nine
monasteries and two nunneries along the Nile
were united within his community. According to
Palladius, during his time in the area (389-399
AD) the Pachomian federation included many
monasteries and numbered 7,000 monks. Even
during Pachomius’ lifetime it numbered 3,000
monks. The movement founded by Pachomius
had a great impact and the rules and practice of
his Egyptian monasteries spread far and wide. In
the Pachomian monastic community, or koinoia
(xowmvia), the organizational and economic ad-
ministration was in the hands of the oikonomos
(ofkovopog) or ‘leader’ of the main monastery.
Each single monastery had also an oikonomos,
who was assisted by a deputy (secundus). There
were also groups of monks of special status, viz.
maiores (motépeg). These took an active role in
the Sunday liturgy and included older, more ex-
perienced monks and / or those who excelled in
virtue. The monks in each monastery were di-
vided into houses. Each week a different house
provided — in rotation — necessary services such
as cooking, serving food, cleaning, hospitality,
caring for the sick, church services and so on
(Chitty 1966: 22-28; Rousseau 1985: 112-13;
Patrich 1995: 19).

A wall surrounded a Pachomian coenobium
and its structure resembled that of a military
camp (Chitty 1966: 22). In the wall, there was a
gatehouse and next to it a guest room. Additional
buildings included an assembly hall for prayer,
a dining hall, a kitchen, a bakery and a hospital,
as well as a storehouse for food and tools. Work
played an important part in the life of the monk
and in the economy of the monastery. This was
the difference between Pachomian and Antonian
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monasticism, in which the monks performed only
light work in their cells. In Pachomian monaster-
ies there were also various workshops. Palladius
mentions many types of craftsmen, including
tailors, metalworkers, carpenters, swineherds,
camel drivers, gardeners, bakers, basket weav-
ers and book copyists. According to Pachomian
rules, the monks were not to practice excessive
mortification or fasting; labor was more impor-
tant, although there was a degree of freedom of
choice in these matters. This differed from con-
temporary monastic life in Syria that displayed
extreme forms of mortification. Besides longer
periods of fasting, compared to Egypt, there was
a tendency towards corporal suffering and self-
destruction of the body. Such suffering could be
expressed through winding chains around the
body, exposing the body to wild beasts and the
ravages of weather, vertical binding of the body
or confinement to a narrow vertical space in or-
der to force an erect posture that prevented nor-
mal sleep. Examples also include the choice of
an extremely limited and isolated living space,
e.g. on top of a tall column (Patrich 1995: 20-22
and references therein).

The Basilian rules are of special interest to
Palestinian monasticism, since its leaders were
often natives of Asia Minor, where Basilian mo-
nasticism prevailed. The church father Basil was
born in Cappadocia in 329 / 30 and is known as
one of the ‘Three Cappadocian Fathers’, along
with Gregory of Nazianzus and his brother
Gregory of Nyssa. They were all three influential
theologians, loyal to the decisions of the Council
of Nicaea and opposed to what was condemned
as Arian heresy. Basil regarded monasticism,
expressed through communal coenobitism, as
the only proper way of life for a Christian. The
coenobium was supposed to be a community of
modest size, housing around 30-40 monks. The
organization was simple. The brotherhood was
headed by the proestos, who was to be as a fa-
ther to the others, obeyed by everyone. A deputy
aided him in administration. The elder and more
experienced monks enjoyed special status in the
community. Everyday life was a combination of
prayer and work. Recommended labors included
weaving, shoemaking, construction, carpentry,
tin-smithing and agriculture. The educated and
capable were permitted to devote themselves
to the study and reading of scriptures. Basil
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preached a moderate form of asceticism and
moderation in fasting. Excessive asceticism was
perceived as false pursuit of glory. Basil’s teach-
ing greatly influenced the monastic movement in
Palestine, especially coenobitism (Patrich 1995:
28-31).

Discussion

There are examples of anchorite settlements
— laurae — that sprang up around coenobiae. One
example of particular interest to Dayr al-Qattar
and its surrounding hermitages is the anchorite
laura known as ‘The Cells of Choziba’, which
developed at a distance of about 1km from the
Choziba coenobium (Monastery of St. George)
in the Judean desert. At the same time there
are other examples, such as the coenobium of
Theoctistus, where no such settlement devel-
oped outside the coenobium. The anchorites in
Choziba maintained a laurite way of life in their
cells, while the coenobium served them as a
laura core. As at Dayr al-Qattar, some monastic
cells are located much closer to the coenobium,
while the main cluster is some distance away.
As at Dayr al-Qattar, burials have been identi-
fied just outside the coenobium (Patrich 1990,
1995: 124-125).

Dayr al-Qattar may have been constructed
as a coenobium from the very beginning, in par-
allel with the Gerasimus monastery. However, it
is more likely that it was only converted into a
coenobium some time after the first hermits set-
tled in the area. If so, the site of Dayr al-Qattar
would already have been functioning as a laura
core during the earliest phase of the al-Lisan
laura. The presence of cells at the very site of
Dayr al-Qattar, apparently covered by the later
buildings and surrounding walls of the coeno-
bium, might also indicate that this location was
the earliest anchorite settlement in the area — a
place which attracted more and more hermits to
gather in the vicinity and eventually establish
a laura. Eventually, the core of the laura was
changed into a coenobium. From at least the
early 6th century onwards, possibly even earlier,
Dayr al-Qattar had all features of a coenobium,
even if the dating and interpretation of the dif-
ferent features and buildings remain uncertain
owing to limited excavation at the site and in
the surrounding cells to date. On the basis of a
preliminary examination of pottery and finds,
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the earliest phases at Dayr al-Qattar could date
back to the 4th century (Holmgren and Kaliff
1997, 2005). A comparison can be made with
the monastery of Gerasimus, which consisted
of several buildings, viz. the church, the monks’
cells, a kitchen, a refectory and storerooms.
Surrounding the coenobium were 70 hermitag-
es that made up the laura part of the commu-
nity. The hermitages were either small cells or
rooms cut into the soft lake deposit of Wadt an-
Nakhil, as mentioned above (Hirschfeld 1992).
The interpretation of the crypt at Dayr al-Qattar
(documented during the 1996 excavation) is in
line with the interpretation of the site as an ear-
lier cell or dwelling complex for one or more
hermits, which was later converted into a coe-
nobium. Possibly the cell and / or tomb of the
founding father was then incorporated into the
church and later used as a burial crypt or ossuary
(Holmgren and Kaliff 1997). In an early phase,
the site might have been the core of a laura con-
sisting of the various cells discovered during our
survey of the surrounding area. This would be
in line with developments at other contemporary
sites. At Mar Saba, for instance, the coenobium
(and present-day monastery) mark the core of
the laura, while the cells of the great laura ex-
tend along a 2km section of the Kidron valley.
In this example, as at St Euthymius, the coeno-
bium includes the tomb as well as the cell of the
founding father, which is also a common pattern.
A more detailed analysis of this possible devel-
opment from laura core to coenobium at Dayr
al Qattar requires further excavation. A more
detailed investigation, including excavation, of
Dayr al-Qattar will be crucial for interpretation
of the monastic complex of al-Lisan as a whole.
Thorough documentation and restoration of the
site is of great importance to the project, not
least because of the constant threat of increasing
erosion and looting activities which are damag-
ing the structures.

The historical identification of Dayr al-
Qattar and the monastic community on al-Lisan
is still enigmatic. We have previously suggested
that Dayr al-Qattar might be identified with a
bishopric mentioned in the 4th century named
Sodoma. In the councillor list of the Council
of Nicea in 325, Bishop Severus of Sodoma is
recorded amongst the bishops of the province
of Arabia. In the list of fathers gathered at the
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Council of Chalcedon in 451 and at the Synod of
Jerusalem in 518, the bishop of Sodoma is lack-
ing but instead a bishop of Zoara turns up (Abel
1938: 198-201). The reading of Sodoma was
challenged as early as the 1930s; it was suggest-
ed that Sodoma was a misspelling of Soadon. It
has also been previously proposed that Sodoma
refers to a general area around Zoara, rather than
to the seat of a bishop. However, at the time
when the existence of a bishop of Sodoma was
questioned, the church at Dayr al-Qattar was not
on the map. The problem concerning Bishop
Severus of Sodoma might tentatively be solved
by the identification of Dayr al-Qattar as a bish-
op’s church. If this is the case, we would also
have an identification of Dayr al-Qattar at least
during its earliest phases. Nevertheless, this does
not solve the problem of the historical identifi-
cation of the monastic community. On the basis
of archaeological evidence for its size and con-
tinuity, the laura of al-Lisan and its coenobium
(Dayr al-Qattar) ought to be mentioned in more
than one written source.

The identification of Dayr al-Qattar as
Sodoma has received further support from the
Finnish historian Joonas Sipildd (2005), who
asserted that: “The argument is quite convinc-
ing, including the suggestive geology of the area
and the Roman road passing south of it. The
site does not appear to be dictated by economic
considerations. Rather, it had a strict religious
function in line with the tradition to mark out
biblical events. The placing of the bishop seat

of Sodoma on the Lisan Peninsula and, conse-
quently, in to the province of Arabia solves the
problem of Severus”.

As a place of worship connected to Old
Testament history, Dayr al-Qattar al-Bizantt has
a possible

parallel at Dayr ‘Ayn ‘Abatah, near Ghawr
as-Safi, which has been identified as the basilica
of Lot’s Cave according to Byzantine tradition
(Politis 1992, 1993). It has previously been ar-
gued that the hermit communities on al-Lisan,
including Dayr al-Qattar, were likewise built in
connection with Old Testament traditions con-
cerning Sodom and Gomorrah (c.f. Abel 1929:
248). An early date for the earliest church at
Dayr al-Qattar is supported by Late Roman pot-
tery found during the 1997 excavation, although
further and more thorough analyses are required
before this can be confirmed. Apart from the ar-
chaeological finds, an early date is also indicated
by the Roman road passing near the site, which
was mentioned by Alois Musil in his travel ac-
count of the late 19th century (Musil 1907: 164).

There 1s evidence pointing to Dayr al-Qattar
as the location of the earliest and most impor-
tant hermit site in the Lisan area. The earliest
phase of the hermit community at al-Lisan can
be dated to the early 4th century AD. The crypt
of Dayr al-Qattar (Holmgren and Kalift 1997:
329) is likely to be an early hermit cell, which
was later incorporated into the church of Dayr
al-Qattar and was used as an ossuary. This crypt
might originally have been the cell of one of the
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7. Dayr al-Qattar al- Bizanti in
2009, with the main site still
under investigation by SDSE.
The exactdate of the substructure
of the church is still uncertain.
However, radiocarbon dating
of the adjacent chapel's mosaic
bedding yielded a date of 670-
770 AD (Ua-38853: 1 sigma,
68.2%), while the wooden
superstructure of the latest
phase of the main building dates
to 1,000 AD (photo SDSE).
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early anchorites settling in this area, who was
later revered as a holy person. The tomb and / or
cell of the founding father was often preserved
and sometimes marked with a special building,
or he was buried in the cave in which he had
spent his life (Patrich 1997: 44). The shape of the
crypt, which bears a clear resemblance to hermit
cells in the vicinity, suggests that this might also
be the case here (Fig. 7).

Dayr al-Qattar remained a monastery into
the Early Islamic period — possibly up to the time
of the Crusades — a phenomenon recognizable
at several Byzantine sites (e.g. Kaegi 1992: 88).
A C-14 date from wooden structures in the top
layer, probably part of the most recent roof con-
struction, came in at around 1,000 AD. This in-
dicates that the latest church and associated mo-
nastic activities may have continued through the
11th and possibly into the 12th century. There is
also a possibility that Dayr al-Qattar was turned
into a Muslim shrine during its latest phase, or
was used as a profane functional stronghold on
the ancient road passing nearby. One such exam-
ple, resembling Dayr al-Qattar, is the sanctuary
of Saint Aaron (Jabal Hartin), where a Christian
place of worship was subsequently converted
into a Muslim shrine (Fiema and Frosén 2008).
The function of Dayr al-Qattar and the surround-
ing hermitages during the Islamic period still re-
mains uncertain. A more comprehensive answer
to this question requires further investigation at
Dayr al-Qattar itself.
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THE GREAT ARAB REVOLT PROJECT: 2010 AND 2011 FIELD
SEASONS

Neil Faulkner, Nicholas J. Saunders, John Winterburn, Cat Edwards and Susan Daniels

Introduction

The Great Arab Revolt Project (GARP)
is planned as a ten-year project to investigate
the history and archaeology of the Great Arab
Revolt of 1916-1918 (Fig. 1). It commenced in
2006; earlier work is reported on in two succes-
sive ADAJ reports published in 2008 (covering
the 2006 and 2007 seasons) and 2010 (the 2008
and 2009 seasons). A general introduction to
the project, its organisation and its methods ap-
pears in the first of these reports.

The main focus of our first two field sea-
sons was: (1) the Late Ottoman trench-fortress
around Ma‘an and (2) the Late Ottoman de-
fences in and around Wadi Rutm Station, which
lies approximately 60 km south of Ma‘an on the
Hijaz Railway.

The main focus of our second two field sea-
sons was: (1) the Late Ottoman defences in and
around Batin al-Ghtil Station, approximately
55 km south of Ma‘an on the Hijaz Railway and
(2) the Late Ottoman redoubts and Hashemite
tribal army base at Wuhayda, approximately
18km west-south-west of Ma‘an on the ‘Aqaba
road.

This report summarises the results of work
in 2010 and 2011 on the militarised landscapes
along two stretches of the Hijaz Railway as fol-
lows:

The Northern Extent: Between Ma‘an and
‘Aqabat - Hijaz

This includes work at the following lo-
cations: Ghadir al-Hajj Station (15km south-
east of Ma‘an), ash-Shidiyyah Station (26km
south-east), Bird’s Nest Camp (31km south-
east), Railway Blockhouse (33km south-
east), South Blockhouse Camp (33 km south-
east), Abdullah’s Fort (39km south-east),
Makin’s Fort (41km south-east), Salih’s Fort
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(44km south-east) and Round Fort (46km
south-east).

The Southern Extent: Between Wadl Rutm
and Mudawwarah

This includes work at the following loca-
tions: Saddiin’s Ridge Camp (6km south-east of
Wadi Rutm), Tall Shaham Camp (13km south),
Tall Shaham Fort (13km south), Tall Shahm
Station (16 km south), Ramlih Fort, North
2 (22km south), Ramlih Fort, North 1 (24km
south) and Ramlih Station (24km south).

The academic leaders of the project are Neil
Faulkner and Nick Saunders, both of Bristol
University. They are supported by a field team,
which during the 2010 and 2011 seasons includ-
ed: David Thorpe (field director), Susan Daniels
(project administrator and planner), Linah
Ababneh (planner), Ali Baldry (photographer),
Cat Edwards (site supervisor), Anna Gow (finds
supervisor), Caroline Jennings (resident artist),
David Spencer (site supervisor), Roger Ward
(metal-detectorist and IT specialist) and John
Winterburn (landscape archaeologist). The
team was supported by several Jordanian col-
leagues: Fawzi Abudaneh (al-Husein bin Talal
University), Zeyad Al-Salameen (al-Husein bin
Talal University), Hani Falahat (Department of
Antiquities), Abdullah Rawashdeh (Department
of Antiquities), Mansour Shqiarat (al-Husein
bin Talal University) and Sa‘ad Twaissi (al-Hu-
sein bin Talal University).

The 2010 field season ran from 24 October
to 7 November and involved a team of 26 field-
workers. The 2011 field season ran from 14 to
28 November and involved a team of 31 field-
workers. This report covers both seasons, just
as our previous reports covered the 2006 / 2007
and 2008 / 2009 seasons.
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The Northern Extent: Between Ma‘an and
‘Aqabat - Hijaz
Ghadir al-Hajj Station

Ghadir al-Hajj, at a distance of 15km miles
to the south-east, is the first Hijaz Railway sta-
tion beyond Ma‘an (Fig. 2). It comprises a sin-
gle, rectangular, Late Ottoman stone structure
measuring 11.80m by 5.50m. The building is
ruinous and only survives at foundation level.
It lies west of the railway line and there is evi-
dence for an underground cistern between the
two. About 25m beyond the far western side of
the building is a fairly well-defined breastwork-
trench, angled and curving. Approximately 20
spent Mauser cartridges were metal-detected in
this trench.

Ash-Shidiyyah Station

Ash-Shidiyyah, the second Hijaz Railway
station south of Ma‘an, lies 1 1km south of Ghadir
al-Hajj Station. The present-day railway station
comprises a complex of buildings probably dat-
ing from the 1960s. No evidence has been found
for the original station buildings or the defences
recorded as present in 1918.

Bird's Nest Camp

This camp, 6km south of ash-Shidiyyah
Station, comprises at least 27 stone tent-rings,
with at least two other possible tent-rings, 22 of
which are arranged in two parallel, north - south
lines (Fig. 3). The tent-rings range in diameter
from 3.85m to 4.80m.

The regular layout and standardisation of
tent-ring diameter are typical and imply mili-
tary activity. This is seemingly confirmed by the
finds assemblage, which is Late Ottoman mili-
tary in character.

Apart from a single linear trench 120m south
of the camp, there is an absence of obvious de-
fences around or near this camp, which may in-
dicate that it accommodated construction work-
ers during the building of the Hijaz Railway. On
the other hand, it may be that it was indeed a
wartime soldiers’ camp, but that the associated
defence-works have been lost to the obvious in-
dustrialised destruction of the landscape.

If the latter interpretation is correct, then
Bird’s Nest Camp would take its place in the
line of intervisible defended posts between ash-
Shidiyyah and ‘Aqabat-Hijaz Station.
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AV T K
2. Ghadir al-Hajj Station after the foundations were
cleared (copyright GARP).

3. Birds’ Nest Camp as tent-rings are cleared prior to
planning (copyright GARP).
Railway Blockhouse

This blockhouse, 7.8km south of ash-
Shidiyyah Station, is intervisible with Abdullah’s
Fort to the south. It lies approximately 12m west
of the Hijaz Railway line. The rectangular struc-
ture, aligned north-south, was formed of three
rooms. Each room contained either a window or
a doorway. The window of the northern room re-
vealed that metal bars had been placed across it
vertically, implying a need for defensive meas-
ures prior to the outbreak of the Revolt.

All rooms contained well-constructed loop-
holes, probably contemporary with the original
construction. This has not been a common fea-
ture of station buildings observed by the GARP
team, though there are some parallels.

The remains of a concrete roof were present
both in situ and as fallen debris on the floor of
the structure. The presence of high loopholes
and the remains of partially collapsed stairs in-
dicate that the roof was easily accessible.

No surrounding features were observed. All
rooms have been heavily disturbed by later ac-
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tivity, including graffiti and illicit excavation.

South Blockhouse Camp

This camp lies 8.7km south of ash-Shidiyyah
Station on a low hill 180m west of the railway.
It comprises three separate groups of stone tent-
rings. The northern group contains at least 15
tent-rings, arranged in two parallel rows running
north-south, with the individual tents slightly
misaligned rather than directly opposite each
other. All observable entrances were on the east-
ern sides, facing the railway. Approximately
30m west of the northernmost tent-rings was a
small circular structure formed of a dry-stone
wall, earth-and-gravel bank and outer ditch. It
could not be dated, but it commands clear views
in all directions and may therefore have been an
Ottoman defensive position guarding the camp.

The middle group lay 130m to the south on
the far side of a wadi and comprised at least 27
tent-rings. The middle camp is notable for its
differences with the northern. Though it was
also aligned north-south in two parallel rows,
with a handful of outliers to the south-west, the
tent-rings are formed of banks of small stones
rather than rings of large stones. The rings are
placed only Im apart, in contrast to around Sm
apart in the northern camp. Whereas the northern
camp was finds poor, the middle camp yielded
an abundance of metal-detected finds, including
cartridges, buttons, coins and seals.

Within the south-western limit of the middle
group was a larger tent-ring surrounded by larg-
er fragments of natural stone which may have
been used to hold down the ropes of the tent. The
larger size of the ring might suggest either that
the tent contained a person of rank or that it had
a special function.

The southern camp was walked by the team
but not investigated in greater detail. It was
formed of at least 12 rings, aligned east-west,
and may have contained a bread oven similar to
that observed at Fassii‘ah Ridge Fort.

‘Abdullah’s Fort

Abdullah’s Fort, 15.6km south of ash-
Shidiyyah Station, is intervisible with Railway
Blockhouse to the north and Makin’s Fort to
the south. It comprises a breastwork-trench pe-
rimeter around a small, three-cell blockhouse
with loopholed walls and a ‘blast wall’ at the
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entrance. The fort was originally visited and
surveyed in November 2009. There is evidence
that the structure was substantially damaged in
October / November 2011.

Makin's Fort

This lies 18km south of ash-Shidiyyah
Station. It stands immediately west of the rail-
way guarding a wadi and viaduct, but it also
forms part of a line of visual communication,
being intervisible with ‘Abdullah’s Fort to the
north and Salih’s Fort to the south. It is note-
worthy that an iron-pointed wooden instrument
leg was found at the site, quite possibly from a
heliograph tripod.

Makin’s Fort comprises a breastwork-trench
perimeter formed of a stone wall and earth bank
fronting a shallow scrape, and an internal block-
house (Fig. 4). The whole complex is located im-
mediately above the wadi, such that the ground
falls away steeply to the south. The blockhouse
comprises a circular enclosure to the east, with
an attached rectangular block to the west. The
interior is subdivided by partition walls and the
outer walls are loopholed.

The fort appears to be linked by stone-lined
paths to observation posts to the north, and tent-
rings, a cistern (and water channel) of uncertain
date, a possible oven and a small blockhouse
(also loopholed) to the east, the last three being
on the eastern side of the railway. Various other
certain and potential observation posts and tent-
rings were also seen in the immediate vicinity.

The line of an original embankment can be
seen immediately to the east of the present one,
as can the mortared foundations of an original
viaduct. However, the present viaduct appears to

4. Makin’s Fort with viaduct in ackground (copyrigt
GARP).




be Late Ottoman (though later repaired), so it is
possible that the change of alignment dates from
original construction or the war.

Salih's Fort

This lies 21km south of ash-Shidiyyah
Station and is intervisible with Makin’s Fort to
the north and Round Fort to the south. It com-
prises a sub-rectangular breastwork-trench pe-
rimeter wall of stone, gravel and sand around a
two-cell blockhouse. The blockhouse measures
approximately 10m by 7m and has an entrance
on the eastern side covered by a ‘blast wall’. Just
beyond the perimeter wall and surrounding it is
a quincunx arrangement of close-set pits (see
Round Fort).

A short distance north-west of Salih’s Fort
is Salih’s Camp, comprising eight definite tent-
rings, two larger tent-rectangles and one or two
other possible tent-rings in an area of extensive
landscape damage.

Round Fort

This lies 25km south of ash-Shidiyyah
Station and is intervisible with Salih’s Fort to
the north-east and ‘Aqabat-Hijaz Station to the
south-east. There is no direct line of sight be-
tween Salih’s Fort and ‘Aqabat-Hijaz Station,
confirming the placing of military posts to fa-
cilitate (1) communication between one post and
another and (2) direct observation of all sections
of the railway line.

Round Fort comprises three elements: (1) a
single-cell sub-circular blockhouse with an en-
trance to the east and a sunken stone hearth to
the west, (2) a circular breastwork-trench form-
ing a perimeter wall around the blockhouse and
(3) a circular belt of quincunx-arranged pits, al-
most 100 in total, each one up to 0.5-0.7m across
and 0.25m or more deep (Fig. 5). These pits may
have been ‘ankle-breakers’, perhaps originally
with a caltrop, upright nail, metal spike, thorn
scrub or similar in the base. Alternatively, they
may represent the bases of the angled supports
of a barbed-wire entanglement.

The Southern Extent: Between Wadi Rutm
and Mudawwarah
Saddin's Ridge Camp

This lies 5.8km south of Wadi Rutm Station.
The site is a low north-south ridge, about 300m

N. Faulkner et al.: The Great Arab Revolt Project
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5. Round Fort showing the belt of pits (copyright GARP).

in length and 50m wide, located approximately
800m west of the Hijaz Railway. The site’s loca-
tion can be related to the commanding views it
affords in all directions. There is a clear view to:
Wadi Rutm Camp (on a high escarpment over-
looking Wadi Rutm to the north-east), Black
Mountain Camp (on a medium-sized hill to the
north) and Tall Shaham Fort (on a medium-sized
hill to the south).

The site comprises several distinct elements
(Fig. 6). At the northern end is a small fort
formed of a circular breastwork, with a loop-
holed wall of stone and gravel, a firing ledge
behind the breastwork and a deep trench behind
this. It may have contained a blockhouse, though
any evidence for this has been destroyed by bull-
dozing.

A zig-zag communication trench running
along half the length of the ridge forms the sec-
ond element, linking the northern fort with a
third element, a horseshoe-shaped stone breast-
work-trench — again with a firing ledge and a
deep trench in the middle — located at the south-
ern limit of the communication trench. There is

6. Saddin’s Ridge Camp, showing the communication
trench leading to the northern redoubt (copyright
GARP).
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a step down into this bunker-like position, where
a group of spent Mauser cartridges were exca-
vated, apparently in situ.

The fourth element is a tent-ring encamp-
ment. Part of this was cut by the communica-
tion trench (and was therefore out-of-use at this
point); up to six disused tent-rings were noted.
The southern part, however, lies beyond the
southern bunker, where some 19 tent-rings were
observed.

In addition to the main elements, we also ex-
plored a probable latrine (north-eastern slope),
a definite cook-house with two well-preserved
hearths (south-eastern slope) and an enigmatic
L-shaped part-enclosure (south-western slope).

Tall Shaham Camp

Tall Shaham comprises at least four distinct
locations: from north to south, a tent-ring camp
(Tall Shaham Camp), a hilltop breastwork fort
(Tall Shaham Fort), a second tent-ring camp (un-
named) and Tall Shahm Station.

The camp comprises an avenue of two par-
allel lines of tent-rings, 19 in all, with three or
more outliers. There appears to be reuse of ex-
isting prehistoric stone circles (hut circles?) in
some cases.

Tall Shaham Fort

This lies immediately south of the camp on
a medium-sized, steep-sided, rock-strewn hill
which gives a clear view of both camps, the sta-
tion and the wadi. In the middle of the site and
at its highest point is a sub-square blockhouse.
Platforms surrounding the structure had been cut
into the rock. A short dry-stone perimeter wall
with at least three ‘sentry-posts’ surrounds the
whole.

Tall Shaham Station

The station lies about 2.4km south of Tall
Shaham Fort. The single station building has
been fortified and the position is covered by
trenches.

Ramlih Fort, North 2

This feature lies 2.6km south of Ramlih
Station. Located on rising ground east of the
railway, Ramlih Fort is intervisible with both
Tall Shaham and Ramlih Stations. It comprises
a sub-rectangular enclosure, the surviving part
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measuring 13m north-south and 10m east-west,
though the western extent has been damaged by
bulldozing.

The perimeter breastwork-trench is formed
largely of stone and upcast, with the slate-like
local stone also used to form 11 well-construct-
ed loopholes close to the level of the exterior
ground-surface. On the north-western corner
and towards the southern end of the surviving
part of the western wall, there are semi-circular
projections in the breastwork-trench.

The trench measures 1.50m across and the
bank 2.0m across; the unfinished excavation re-
vealed that the trench was at least 1.50m deep
from the top of the ground-level loopholes,
showing that the defenders could have stood in-
side their trench to deliver fire.

Inside the enclosure is a centrally placed
circular bank, almost certainly representing an
inner breastwork-trench. Inside this is a ring of
stone, almost certainly the remains of an inner
redoubt. The depth of the outer trench and the
low-level siting of the loopholes make it likely
that defenders in the inner breastwork-trench
and redoubt could have fired over the heads of
those along the perimeter.

A stone-lined path can be seen linking the
railway and fort. Three external structures, two
located close to the fort, were recorded to the
east and south. These circular stone-walled
structures were more substantial than tent-rings.

Ramlih Fort, North 1

This fort lies 540m north-east of Ramlih
Station. It comprises a sub-rectangular fortifica-
tion, 13m by 13m, with earth parapets and stone-
wall revetments. The external walls survive to a
height of 1.5m and are 1m wide.

Ramlih Station

This station lies 8.6km south of Tall Shaham
Station and 15km north-west of al-Mudawwarah
Station. The single station building was probably
rebuilt in the 1960s. There is evidence for a pe-
rimeter trench system to the east of the building.

Conclusions

The investigation of two long stretches of
the Hijaz Railway south of Ma‘an over two field
seasons has confirmed the impression gained
during earlier, more intensive investigations in



the crucial sector between them, which includes
the precipitous Batin al-Ghiil escarpment. Thus,
the distribution of defended posts along the line
is designed to make them intervisible, so that
signals could be passed down the line (by helio-
graph in the day and lamplight at night?), and to
ensure that every stretch of the line was under
direct observation (at least by day). This is testi-
mony to the chronic and ubiquitous nature of the
insurgent threat represented by the Hashemite
Arab forces operating in the desert in 1917 and
1918.

This not only amplifies the impression
gained during the first four seasons of the inten-
sity of the war, but also adds rich detail about the
character of the counterinsurgency effort neces-
sary to defend the landscape. Crucially, we are
witness to the archaecological imprint of imperial
‘overstretch’. The imperative was both to keep
the whole line under observation and to ensure
that information could be relayed fast enough to
facilitate a rapid response to attacks. This meant
that the Ottoman Army was strung out in many
small pockets, like beads on a necklace, thereby
depriving individual posts of security through
strength, as well as draining resources from (1)
a more proactive counter-insurgency east of the
Jordan and (2) from the defence of the trench-
lines facing Allenby’s army west of the Jordan.

In our first report, we concluded that the
Great Arab Revolt Project had confirmed the
huge potential of modern conflict archaeology
in southern Jordan by revealing the survival of
an extensively militarised landscape dating from
1916-1918 in the desert areas. We argued that
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the remains indicated a military response to a
threat that was, on the one hand, dispersed and
low-intensity but, on the other, chronic and per-
vasive. We further argued that this contrasted
sharply with the experience of the First World
War on the better-known Western Front.

Work during 2008 and 2009 confirmed the
intensity of the Late Ottoman militarisation of
the landscape. In particular, detailed work at
Batin al-Ghiil has shown that the density of mili-
tary remains earlier revealed at Wadi Rutm is not
exceptional. Moreover, wider survey work (not
reported in detail here) has confirmed that com-
parable densities exist along the entire stretch
of Hijaz Railway between Ma‘an and Wadi
Rutm, and that other areas (e.g. the approaches
to Ma‘an from ‘Agaba) also bear a strong Late
Ottoman military imprint. The impression grows
of a large-scale counter-insurgency operation in
southern Jordan between July 1917 and October
1918 — testimony to the effectiveness of the Arab
military effort.

GAREP is therefore contributing substantial
new information and ideas to at least three dis-
tinct archaeologies: that of modern conflict, that
of southern Jordan and that of desert movement
and warfare. It is also revealing the potential
which exists for the development of major new
heritage tourism attractions in the region.
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REPORT ON A GEOPHYSICAL PROSPECTION OF THE NORTHWEST
QUARTER OF GERASA / JARASH 2011

Georg Kalaitzoglou, Rudolf Kniefs, Achim Lichtenberger, Dana Pilz and Rubina Raja

Introduction

In 2011, a Danish-German project to inves-
tigate the north-west quarter of ancient Gerasa /
Jerash was begun (see report by Lichtenberger
and Raja [this volume]). The project is fund-
ed by the Deutsche Forschungsgemeinschaft
(DFG) and the H.P. Hjerl Hansen Mindefondet
for Dansk Palastinaforskning. The first season
included an architectural field survey, geodetic
survey and geophysical survey. The main aim of
the project is the investigation of the urban lay-
out of this quarter; on the basis of the results of
the 2011 season, it is intended that excavations
will continue for many years to come. Fieldwork
took place between 5 and 19 September 2011,
involving a joint team from Aarhus University
and Ruhr University Bochum. The geophysi-
cal survey was carried out by Rudolf Knie3 and
Dana Pilz of the Berlin-based company Eastern
Atlas.

The north-west quarter of Gerasa is the most
elevated area within the walled city, being locat-
ed on an extensive hill with some steep slopes.
Almost the entire area is covered with stones
and blocks of archaeological origin, up to Im
across. The bedrock, which is intermittently vis-
ible on the slopes, consists of karstic limestone.
Archaeological structures related to buildings
and terracing can be identified, consisting for the
most part of limestone blocks.

The area was challenging for geophysical
survey; the complex topography, steep slopes
and uneven soil coverage made it impossible to
walk easily across the terrain whilst maintaining

the constant contact with the ground required by
ground-penetrating radar (GPR). Furthermore,
the archaeological features consist of limestone
with similar geophysical characteristics to the
underlying geology. Two methods, viz. magne-
tometry and GPR, were tested. In the event, it
turned out that only a large scale geomagnetic
survey would yield useful archaeological results.
The Eastern Atlas MAG-DRIVE system was
therefore converted so that the magnetometry
sensors could be carried over the area (Fig. 1).
Three small fields with little surface disturbance
were also selected for GPR survey. In total, an
area of almost 4 hectares was surveyed.

Differential GPS and Data Positioning

Data positioning for the geomagnetic sur-
vey was achieved through differential GPS,
using single frequency Novatel receivers. The
system rover was attached to the magnetic array
and carried over the investigated areas. A rela-
tive data accuracy of 0.1m can be assumed. For
the positioning of the GPR data, the corners of
the survey fields were recorded by GPS and then
related to the geomagnetic data. For the precise
overlay of archaeological and geophysical sur-
vey data, a local point adaption was applied.
These images are available in Palestine 1923 /
Palestine Belt projection and are easy to repro-
ject into any co-ordinate system required'.

Geomagnetic Survey
Geomagnetic anomalies are caused by
changes in the complex magnetic properties of

1. Transverse Mercator Projection and the Palestine 1923
geographical datum were used here. To comply with the
local Jarash grid, co-ordinates had to be shifted 1.1m
to the west. We thank the Department of Antiquities at
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Amman for helping us to obtain the relevant measuring
points. We would also like to thank Thomas Lepaon
(Jerash Archaeological Project, University of Tours)
for information regarding the geodetic survey.
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the soil. The amplitude of the magnetic anom-
alies is determined by contrasts in magnetic
susceptibility between archaeological struc-
tures and the surrounding soil, as well as by the
volume and depth of the magnetic structure.
Generally, iron oxides such as haematite, mag-
netite or maghaemite are carriers of magnetisa-
tion. These minerals are ubiquitous in the soil, in
the form of microscopically small grains. As a
result of microbiological processes, these miner-
als accumulate in pit and ditch fills, especially
within organic materials. In the survey under
discussion here, the main building material is
limestone, which does not generally carry any
iron oxides. Negative magnetometry readings
can therefore be expected for subsurface archae-
ological structures. A second type of magnetisa-
tion is caused by fire. The amplitude of magnetic
anomalies derived from thermoremnent magne-
tisation is usually noticeably higher than mag-
netic anomalies in unburned materials. Kilns
and accumulations of pottery, bricks and tiles
can often be detected on this basis. As geologi-
cal and modern structures can produce strong
magnetic anomalies which differ in shape and
type, it is sometimes possible to distinguish be-
tween them. Furthermore, modern disturbance
such as iron pegs (from previous archaeological
surveys) and scrap metal on the ground surface
can be identified as dipole anomalies of very
high amplitude. For the geomagnetic investiga-
tions at ancient Gerasa, an array of six fluxgate

1. The MAG-DRIVE geomagnetic
system at work.

gradiometer probes was specially built for the
survey. The three-wheeled, MAG-DRIVE hand
cart carrying the probes was modified to allow
the array to be carried by hand (Fig. 1). Instead
of the wheels, two wooden handles were at-
tached to the system. This made it possible to
cover wide areas and investigate steep slopes
and areas of dense stone coverage. The probes
register the gradient of the vertical component
of the Earth’s magnetic field with an accuracy of
0.1 nT (nanotesla). The measured gradient (i.e.
the difference between two vertical sensors in
a gradiometer probe) is insensitive to the large
background fluctuations in the Earth’s magnetic
field and is only affected by the magnetisation of
local anomalies in the ground.

The results of the geomagnetic survey are
presented at Fig. 2, with grey-scale values of
+10 nT which give a good overall impression of
the features detected®. Fig. 2 includes the survey
boundaries and clear dipole anomalies (negative
minimum and positive maximum) with ampli-
tudes of more than +50 nT, which are considered
near-surface metal objects of modern origin.
Large dipoles mostly result from large iron pegs
remaining in the ground.

Promising results were obtained under cur-
rent ground surface conditions. Looking closely
at the data, it can be seen that — in addition to
numerous archaeologically relevant anoma-
lies — there are a number of heavily disturbed
zones. These effects are mostly associated with

2. Grey-scale images are available in dynamic scales of
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+5nT, £10 nT, £20 nT, £50 nT and £100 nT.
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very steep slopes or areas of high stone densi-
ty. In these areas it was impossible to achieve
the continuous perpendicular direction of the
sensors needed for gradiometer measurements.
Tilted sensors cause ‘stripes’ in the magnetic
data. Furthermore, the array was carried at dif-
ferent heights over the ground depending on
the topographic gradient. The presence of stone
fragments on the ground surface also influences
data quality. Despite these complicating circum-
stances, there are numerous clear anomalies in
the geomagnetic data which are indicative of ar-
chaeological features. This is because of the care
taken during the survey to record long profiles
on substantial connected areas. The data show
that steep slopes and the ‘ridges’ of the terrace
system correlate with elongated positive anoma-
lies in the geomagnetic data. As for the linear
negative anomalies, the fact that both surface
and subsurface structures are displayed in the
data should be taken into account.

An attempt at archaeological interpretation
was made on the basis of the grey-scale plots
(Fig. 3). By including co-ordinates of visible sur-
face structures, the interpretation can be refined
further; even weak anomalies might indicate
archaeological features. Owing to the complex
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ground conditions and presence of surface stones,
only obvious structures were marked. These are
shown at Fig. 7. With the exception of near-sur-
face metal objects, the present interpretation dis-
tinguishes between two types of anomalies:

(1) Dark grey, viz. negative anomalies with
amplitudes between —5 nT and —20 nT.
These tend to represent linear features like
walls or stone settings, but can also point
to single stones. Negative anomalies are
caused by diamagnetic and paramagnetic
materials like limestone, which is the pri-
mary building material in this region.

(2) Light grey, viz. positive anomalies with
amplitudes between +5 nT and +20 nT.
These probably indicate pit and / or ditch
fills, or backfills associated with collapse.
In the southern part of the survey area
these anomalies highlight the terrace sys-
tem and also indicate steps in the terrain.

Ground Penetrating Radar (GPR)

Ground penetrating radar (GPR) works
by projecting high frequency electromagnetic
waves into the ground. The waves are reflected
and refracted by different layers and features
such as stones and walls. Analysing differences
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in the travel time and amplitude of the electro-
magnetic waves gives information about the
position, depth and specific properties of bur-
ied objects and layers. Spherical resolution and
depth of penetration depend on the GPR anten-
na’s frequency and the electromagnetic proper-
ties of the ground. As a rule of thumb, higher
frequencies give better spherical resolution, but
reduced ground penetration. At Jarash, an SIR-
3000 GPR system with a 270 MHz antenna was
used. Owing to soil conditions, the electromag-
netic waves did not penetrate deeply and retained
only minor reflections. Nevertheless, GPR was
used at three small sites where geomagnetic
data showed only a few archaeological features.
The chosen fields were the flattest in the survey
area and had comparatively few stones on the
surface. The location of the GPR investigation
areas within the geomagnetic survey area can be
seen at Fig. 4.

For presentation and interpretation, the GPR
data (vertical profiles) were converted to hori-
zontal sections, i.e. so-called time slices. The
data are displayed at three depth levels. Each
section represents a time interval of 10 ns (two-
way transit time). The physical layer thickness
of ca. 0.50m results from an estimation of the
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average electromagnetic wave propagation ve-
locity of v = 0.10 m/ns. This estimate of veloc-
ity is based on an analysis of reflection signals
in the data and soil characteristics found on the
site. The horizontal sections show the distribu-
tion of reflective objects and structures at differ-
ent depths. Highly reflective structures such as
fills or stones appear in black.

Results

The GPR data are displayed in three depth
levels from 0 m to a maximum depth of 1.5m,
representing layers of 50cm thickness. The time
slices and interpretation are found at Fig. 5 for
Areas A and B and Fig. 6 for Area CD. Owing to
the ground surface conditions, only small areas
could be investigated by GPR. The electromag-
netic characteristics of the archaeological fea-
tures were akin to the soil, so their identification
was nearly impossible. Stone fragments on the
surface cause small black dots (marking areas
of high reflectivity) to appear in the uppermost
time slice of all investigated sites. This is due
to antenna uplift being expressed as a multiple
reflection. Additionally, it should be noted that
the geomagnetic data display little evidence for
archaeological features in the GPR areas.
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In Areas A and B, only weak, fuzzy differ-
entiations of electromagnetic reflectivity can be
determined. These most likely relate to modern
fills, but this needs to be verified. Some weak
linear indications may relate to walls. Area CD
displays relevant reflection signals only between
the depths of 0.5m and 1m. Two linear features
are present, which correlate well with geomag-
netic anomalies. These features possibly relate
to walls or street structures. Less defined fuzzy
areas were also noticeable and most likely relate
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to areas of debris fills.

The GPR data are not as clear and interpre-
table as the geomagnetic results. The soil con-
ditions did not allow the electromagnetic waves
to penetrate to sufficient depth and the physical
properties of the structures of interest did not dif-
fer from the properties of the surrounding soil.
Nevertheless, some linear features characterised
by higher reflectivity were found in all three in-
vestigated areas, which may indicate stone set-
tings or walls. In Area CD, they accord with the
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geomagnetic anomalies, whereas in Areas A and
B they accord neither with the magnetic anoma-
lies, nor with surface features. Finally, zones of
debris fill — most likely of modern origin — were
found in the GPR survey areas.

Archaeological Interpretation

The archaeological interpretation must be un-
dertaken with due caution, because some effects
(e.g. those produced by drainage systems or clay
water-pipes) cannot yet be sufficiently differenti-
ated. On the other hand, it is evident that pottery
leaves distinct anomalies, as can be seen at Fig.
7 (squares F-10 and G-10). There, the bulldozed
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soil located parallel to the track leading up the
hill is full of pottery and gives a strong positive
reflection. Although the magnetograms (Figs. 2
and 3) show several more anomalies, which seem
to correlate with architectural structures, more
precise interpretation will require further archae-
ological investigation. Comparison between the
structures visible on the surface and the results of
the geomagnetic survey is therefore based only
on the most clearly defined features (Fig. 7) and
focuses on methodologically relevant observa-
tions. For a better understanding of Figs. 3, 7 and
8, the surface structures measured by tachymeter
are illustrated in black outline only.
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Negative Conclusions

Limited or negative conclusions are few
and can be minimised with a combination of
geodetic measurement and geomagnetic sur-
vey. Topographic effects are recognisable in the
southern part of square G-10 (Fig. 7), as well as
further to the south and south-west where a few
anomalies occur between terraces as a result of
the steep slope. The same is true for the eastern
half of square H-11, where none of the measured
walls and structures could be detected west of
the Synagogue Church. Even the edges of the
rock-cut cistern further south failed to yield
a distinct anomaly. On the terrace north of the
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South Road (Fig. 7; squares F-10/ 11 to H-11),
only a few anomalies — mostly fills or wall de-
bris — were identified.

Even the low cliff behind the modern dirt
road at the northern limit of the north-west quar-
ter of the site yielded no coherent anomalies
(Fig. 7; squares I-9 to K-10). As for the northern
limit of the uppermost building terrace (Fig. 7;
square [-9), there doesn’t appear to be sufficient
differentiation between the natural rock and the
narrow retaining walls that could be measured
with the tachymeter. In this area, the magneto-
gram displays only a clear linear anomaly.

In sum, the magnetograms display only por-
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7. Topographic map of the north-west quarter with the clearest geomagnetic features.

tions of the walls and buildings preserved on
the ground surface. This appears to be the re-
sult of low magnetic contrast caused by a lack
of surrounding soil. In combination with terres-
trial measurements, this could be assessed as a
positive effect because the geomagnetic survey
shows mainly subsurface features.

Positive Conclusions

In multiple areas, the results of the geomag-
netic survey have aided completion of our sur-
face plans. The geomagnetic survey filled some
gaps in the terrace walls and, most importantly,
identified previously unknown subsurface struc-
tures (cf. Fig. 7). Some of the main results are
presented below.

In addition to the late Antique / early Islamic
houses visible on the north terrace of the summit,
some structures and obvious fills are visible both
underneath and beside them (Fig. 7; square I-9).
The structures on the same terrace with a north-
east - south-west orientation probably belong to
an older terrace layout (Fig. 7; square 1-10). It
is clear that these structures are situated under-
neath the late Antique / early Islamic houses, as
they only partly correspond to the terrace layout.
The distinct negative anomaly in a robbed pit on
the north terrace (Fig. 7; southern end of square
1-9) is most probably caused by a great mono-
lithic altar of igneous rock lying within it*. Just
to the north-east, a small room is recognisable
which was not visible before and must therefore

3. Cf. fig. 8 in Lichtenberger and Raja (this volume).
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be associated with an older terrace layout.

Under the so-called Ionic Building (Fig.
7; north-east corner of square H-10), massive
substructures occur giving an impression of the
original ground plan of this building. This area
will be investigated during the 2012 season.
It was a great surprise that the large courtyard
to the south-east (Fig. 7; square 1-10) contains
structures of a different kind, as well as a possi-
ble street leading from the northern to the south-
ern extents of the upper building terrace. This
demonstrates that the layout of this terrace was
altered more than once in its history. Not known
before, as it was not visible on the ground sur-
face, is a row of smaller and larger rooms behind
a street lying to the south of the great rectangular
courtyard (Fig. 7; squares H-10 and I-11). The
series of rooms and houses continue along the
street towards the east. This demonstrates that
the hill was not completely covered with paral-
lel terraces, but that the terraces followed the
topography along its southern flanks and were
reduced in size at their eastern ends.

At the eastern end of the hilltop, which is

8. Satellite photo (Google Maps), showing Fig. 6 and the s

upposed course of

-

the North Decumanus.

today littered with stones and debris that give no
indication of ancient structures, interpretation of
the magnetic features revealed another large ter-
race with sharp contours around the point where
squares J / K-10 and 11 intersect. At the other
end, near the ancient city wall, one can see the
corner of a building under a recent football pitch
(Fig. 7; square H-9). This structure, which is not
visible on the ground surface and was not de-
tected by GPR (cf. Fig. 5), is preserved under
modern backfill; it will be explored during the
2012 season.

On the southern hill slope, the anomalies
confirm the location of terrace walls and the re-
taining walls of the South Road. Further south
(Fig. 7; squares F-11 and G-11), the geomagnet-
ic survey gives a detailed impression of subsur-
face structures which can easily be interpreted as
walls and rooms. These serve to complete the ar-
chitectural plan of this terrace and also confirm
that the terrace system does not end at the level
of the modern dirt road*.

At the northern edge of the summit, parallel
to the modern dirt road, a long and narrow anom-

4. Cf. the wall in square G-12 (Fig. 7) leading down the
hill; the southern hill slope was evidently completely
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built over with terraces.
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aly was detected. This is the southern retaining
wall of the main road used in modern times to
enter the city area from the north-west’. While
its southern retaining wall gives a clear reflec-
tion, the northern part does not - although it was
measurable by tachymeter. The area immediate-
ly north of this road was only partly investigated
in 2011. However, it already seems clear that this
area was of great importance to the general char-
acter of the north-west district, because one of
the main axes, viz. the North Decumanus, must
have been located in this area. North of the mod-
ern dirt road, in the depression below the rocky
ridge, two parallel anomalies with positive mag-
netisation lead in a smooth curve from east to
west (Fig. 7; squares 1-9 to K-9). These give the
impression of a broad street, which in this area
might be the North Decumanus. The unsurveyed
area (cf. Figs. 2 and 3) marks Trench E, which
was excavated in 1983 by an American - British
team (Clark. and Bowsher 1986: 343-345, figs.1-
3 and pl. I) and measured 5 to 10m. Although
this trench reached bedrock 3.8-4.5m below the
ground surface and yielded some walls and two
columns (Fig. 7; square K-9)°, the excavators
did not believe they had found the remains of the
North Decumanus. They assumed that the street
would not follow a straight line from the North
Tetrapylon to the North-West Gate and from the
condition of the bedrock surface concluded that
it had never been paved with stone (Clark and
Bowsher1986: 345).

The excavations at the North Tetrapylon
demonstrate that the Tetrapylon, Cardo and
North Decumanus are not regularly arranged in
relation to each other (Ball ef al. 1986: 372, fig.
11). If the North Decumanus followed a straight
line it must have crossed Trench E, as can be seen
in Fig. 8. Only the northern edge of its course
seems to correspond with some of the anoma-
lies; it would cross the curving course of the thin
parallel lines, which might therefore represent
a more recent street at a higher level. However,
the Decumanus would then have crossed some
of the rock edges, which is less plausible. If the
narrow line crossing Trench E can be identified
with the narrow excavated wall, it would mean

that the geomagnetic survey reached a depth
of 3.2-3.4m below the ground surface (ca. 0.6-
0.9m above bedrock), which would be surpris-
ing. In order to solve the question of whether
the course of the North Decumanus takes both
topography and rock formation into account, it
will be necessary to ascertain the exact position
— as yet unknown — of the north-west gate.
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ARCHAEOLOGICAL SURVEY FOR THE RED SEA DEAD SEA
CONVEYANCE STUDY

Isabelle Ruben and Eveline van der Steen

Jordan, in common with most countries of
the Near East, is facing an acute water prob-
lem. A rising population and the increased use
of sweet water is depleting rivers and aquifers
alike. One consequence has been the rapidly de-
clining level of the Dead Sea, which threatens
the long-term viability of both tourism and ag-
riculture in the region. This problem is not new
and various solutions for the problem have been
suggested over the past 50 years.

In 2007 the World Bank, in co-operation
with the governments of Jordan and Israel, and
the Palestinian Authority, agreed to support a
Study Program to investigate the viability of
building a conduit to convey water from the Red
Sea to the Dead Sea.

Purpose of the RSDSC

The overall purpose of the Red Sea Dead
Sea Conveyance (RSDSC) is to take seawater
from the Red Sea and carry it north to the Dead
Sea basin. The water would then be used to re-
store the water level in the Dead Sea and, after
desalination, to supply potable water to Jordan,
Israel and the Palestinian Authority.

An intake would be established in the Gulf
of Agaba from which seawater would be con-
veyed along the Wadi ‘Arabah. The conveyance
would be either a tunnel through the hills to the
east, a tunnel and open channel, or a buried pipe-
line along the valley floor. All three alignments
lie entirely within Jordanian territory. The con-
veyance would carry the seawater for around
200km northwards and terminate just south of
the evaporation ponds which now constitute the
southern basin of the Dead Sea.

Freshwater conveyances would be con-
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structed to take the potable water for Jordan
from the desalination plant in the Dead Sea ba-
sin through the Tafilah highlands to the southern
outskirts of ‘Amman.

As part of the overall environmental and so-
cial impact assessment for the RSDSC feasibil-
ity study, an archaeological survey of the areas
that would potentially be affected was carried
out in December 2009 and February and March
2010. This survey was conducted under the aus-
pices of a consortium managed by the World
Bank on behalf of the governments of Jordan
and Israel, and the Palestine Authority, led by
ERM, BRL and EcoConsult. The archaeologi-
cal field survey in Jordan was carried out with
the co-operation of the Jordanian Department of
Antiquities (DoA), by the authors of this report,
the invaluable DoA surveyors Jamal Safi and
Tawfiq Huneiti, and additional team members
from the DoA: Jihad Darwish, Sate Masadeh
and Abdullah Rawashdeh. We are extremely
grateful to the late Dr Khraysheh and to Dr
Harahsheh and the DoA for their support and
for providing the help of such an excellent team
to carry out the survey.

Area Covered by Survey

The geographical extent of this project runs
from the Gulf of ‘Aqgaba, along the entire length
of the Wadt ‘Arabah, to the southern end of the
Dead Sea basin, and from there up through the
Tafilah highlands as far as al-Hasa (see Figs.
1-2).

This survey set out to cover as much ground
as possible along the proposed routes of the
RSDSC scheme, as conceptualised in the initial
studies. On the ground, this meant attempting to
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2. Map of sites found in the Tafilah highlands.

look at all the areas that would be affected by

each of the three possible schemes:
(1) A pipeline for sea water running more or
less in the bottom of the Wadi ‘Arabah
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near the border between Jordan and Israel,
between Aqgaba and the south end of the
Dead Sea basin;

(2) Access points for tunnels running through
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the lower part of the mountains forming
the eastern margin of the Wadi ‘Arabah;

(3) Two canal sections along the eastern mar-
gin of the Wadrt ‘Arabah;

(4) A sea water intake and pumping station in
the *Aqaba region;

(5) Sites for desalination and hydroelectricity
plants, south of Fifa;

(6) A pipeline route for sweet water from
just south of the Dead Sea basin, through
the Tafilah highlands, to join the Desert
Highway roughly at al-Hasa.

Some stretches were not surveyed: in the
mountainous area they were mainly those isolat-
ed places that were too time-consuming to reach,
or too steep to walk; in the Wadi ‘Arabah, they
were mainly areas of continuous dunes and the
large mudflats. One of the options, for a pipeline
along the bottom of the Wadr ‘Arabah, runs very
close to the Jordan / Israel border, and in order to
access this alignment arrangements were made
with the military authorities.

Methodology
Survey Techniques

In order to cover this vast area in the limited
time available, one of the following survey tech-
niques was adopted depending on the terrain and
the ‘shape’ of the area to be covered:

(1) Systematic walk-over survey;
(2) Drive-over survey;
(3) Targeted sample survey.

The ‘shape’ of the areas to be covered con-
sisted of either a long narrow right of way for
the proposed 220m canals and pipeline convey-
ances, or blocks of land designated as sites for
construction of various elements of the scheme
(e.g. the pumping station, desalination plant
etc.). The locations of work camps around tun-
nel access points were less clearly defined, and
therefore the general area surrounding these
points was inspected.

The long narrow stretches were walked
with three to five people spaced, on average,
20m apart, thus covering a corridor of 80-
100m. The blocks of land were sampled either
by systematic walkover (when flat) or by tar-
geted walkovers (in hilly or steep mountainous
areas), also with between three and five people.
In all cases, visibility of the ground surface was
excellent.
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Site Recording

Owing to time constraints, all sites found
were rapidly recorded and photographed, but no
artefacts were collected. Each site was located
using a Trimble and a Garmin GPS; the site size
was roughly estimated, its topographic location,
present condition and, of course, details of the
site type and what it contained were all recorded
in the field. Where possible field identification of
the pottery or flints was made in order to date
them. Some items were photographed, and later
shown to experts in the appropriate field, in order
to confirm these field identifications. All this in-
formation was integrated into a project database.

All across the landscape there are many in-
dividual and small groups of stone piles that are
usually assumed to represent graves. It was de-
cided that groups of one to three graves would
be recorded simply as a grave location, with
minimal details (GPS location and some further
details), whereas groups of four or more graves
would be recorded as a cemetery site. This meth-
odology was developed during the course of the
survey, so that for the first two weeks (that is
along the eastern and western ends of the eastern
sweetwater conveyance line, between Ghawr
Fifa and al-Hasa) these individual graves were
not recorded.

Results

A total of 137 new sites and 69 individual
graves were located by the survey. They cover
all periods and many types of sites, ranging from
flint and sherd scatters, stone circles and enclo-
sures to towers and agricultural installations, and
many cemeteries. This project had the privilege
of gaining access, with military permission and
escort, to areas along the border in the bottom of
the Wad1 ‘Arabah, an area that has never been
surveyed systematically. Given the hot and dif-
ficult landscape it is interesting to note that there
are a surprising number of sites, albeit small
ones.

The majority of sites in the Wadi ‘Arabah
were graves and cemeteries, but some interesting
enclosures were found, some in unlikely places,
as well as some small groups of structures, an-
cient campsites with fireplaces, prehistoric flint
quarry sites and concentrations, and two small
Roman towers. Generally there was a very low
or no background scatter of flints and virtually
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none of pottery.

The sites in the mountains and hills from
Ghawr Fifa, across the Tafilah highlands, and
east towards al-Hasa were more varied and, as
well as cemeteries, graves and enclosures, there
were stone circles, agricultural sites, caves and
rock shelters, and track ways. In the settled and
agricultural highlands there was a relatively high
level of background pottery sherds, mostly from
the Classical period and earlier, and in the east-
ern steppelands, around Wadt al-Hasa, there was
a background scatter of flints in many areas.

If and when the RSDSC scheme goes ahead,
each of the sites recorded by this survey that lie
within its path will need to be revisited, fully
documented and excavated as necessary. If the
alignments of the scheme are different from
those that were surveyed, then the new align-
ments will need to be surveyed.

The catalogue of the sites recorded by the
survey is presented below. The complete data-
base for this survey is archived at the DoA.

The two maps (one for the Wadi ‘Arabah
[Fig. 1] and the other for the highlands [Fig. 2])
show the numbered sites on a simple contour
map of the area.

Summary of Sites Found

The sites are presented in the order in which
they were found during the survey. Each site
number is followed by UTM zone 36 co-ordi-
nates and then the elevation in metres above or
below sea level.

Site 1

E 0782673 N 03423092. 909m

Stone circle / enclosure, ca. 10x20m, open on
one side, on a gentle sideslope. One stone high,
one stone wide; partially cleared of stones in-
side. Small ‘wall’ projecting westwards. Flints
in area around, probably Palaeolithic.

Site condition: Poor

Survey area: Fifa to al-Hasa line

Site 2

E 0782562 N 3422929. 898m

Enclosure, roughly rectangular, ca. 21x18m,
on a gentle hill slope. Wall made of basalt and
limestone boulders 1 to 2 courses high. Inside
is cleared of stones and there is a small stone
‘platform’ inside. A few flints and a few sherds

found in area.
Site condition: Good
Survey area: Fifa to al-Hasa line

Site 3

E 0782184 N 3422381. 960m

Cemetery of 15-20 scattered small graves across
a hilltop. Graves made of large local limestone
boulders, one stone high; roughly oval.

Site condition: Reasonable

Survey area: Fifa to al-Hasa line

Site 4

E 0782019 N 3422011. 933m

Sub-rectangular enclosure near head of wadi, ca.
35x18m, on a gentle slope; about four internal
divisions and some internal features (e.g. small,
square wall). Made of single stone walls, one
course high. A few flints and a few sherds found
in area.

Site condition: Good

Survey area: Fifa to al-Hasa line

FIG. 3: Site 4

Site 5

E 0782490 N 3422223. 905m

Tumbled, rectangular tower, roughly 6x4m, sur-
viving to a maximum of four courses high (ca.
1.5m high) on north and west sides. It is sur-
rounded by a low external wall measuring ca.
12x10m. Situated on a hilltop ‘nose’, there are
good views all round. Probably Roman.

Site condition: Reasonable

Survey area: Fifa to al-Hasa line

Fig. 4: Site 5

Site 6
E 0783431 N 3423498. 893m
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3. Site 4: enclosure with internal divisions.
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4. Site 5: remains of a rectangular tower.
Structure, ca. 2.5x2m, on an open plateau, one
course high with possible entrance, and with
fragments of column. A few sherds around.

Site condition: Poor, robbed

Survey area: Fifa to al-Hasa line

Site 7

E 0765614 N 3413396. 1116m

Thin lithic scatter on flat hilltop, probably
Palaeolithic, but also found a fan scraper, so
could go to as late as EB. On gentle slope below
is a large cemetery of unknown date consisting
of a scatter of at least 80 graves spread across
more than 100m; these are small round stone
piles (1 to 1.5m diameter).

Survey area: Fifa to al-Hasa line

Site 8

E 0764869 N 3413066. 1095m

Hilltop cemetery with 2 large graves, ca. 2m in
diameter with a high stone pile on top, of local
limestone boulders, about 12m apart, and anoth-
er, less well-preserved grave further away. There
may be others nearby. There is the ubiquitous
flint scatter across this site and the general land-
scape around. Some Roman / Byzantine sherds
were also found.

Site condition: Good

Survey area: Fifa to al-Hasa line

Site 9

E 0764624 N 3412829. 1146m

D-shaped enclosure on hill slope ‘nose’, ca.
8x7m, with one side disappeared. Made of a sin-
gle line of upright fossiliferous limestone slabs
(many are slumped over). Background scatter
of flints and some Roman / Byzantine sherds,
which may or may not be associated with the
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enclosure.
Site condition: Good
Survey area: Fifa to al-Hasa line

Site 10

E 0764209 N 3412756. 1157m

Small cemetery, on a hilltop saddle, with 4-6
scattered graves of local boulders at ground lev-
el. One is oval, about 2m long and oriented east
- west, the others are more rounded. These could
be recent burials.

Site condition: Good

Survey area: Fifa to al-Hasa line

Site 11

E 0763544 N 3412796. 1150m

Small, probably square tower, ca. 3x3m,
standing on a hilltop about 2m to the east of
long wall (site 12) that forms one stretch of
the Khatt Shabib. Only one course of one wall
remains, of roughly hewn rectangular blocks
of local limestone for a length of ca. 3m. The
few sherds around the tower are Roman /
Byzantine, but cannot really be directly asso-
ciated with it.

Site condition: Poor

Survey area: Fifa to al-Hasa line

Site 12

E 0763634 N 3412588. 1153m

Long wall, visible for several kilometres, mean-
dering across the landscape, often on ridge tops.
This is one stretch of the wall known as Khatt
Shabib. Made of limestone boulders, mostly
spread across a width of about 2-3m.

Site condition: Reasonable

Survey area: Fifa to al-Hasa line

Site 13

E 0767144 N 3413976. 1081m

Rectangular enclosure, ca. 18x16m, on a hill
slope beside a shallow wadi, with small rectan-
gular ‘room’ in north-east corner that has two
newer graves in it. Enclosure walls are tumbled
and not complete. Background scatter of flints
and a few sherds found.

Site condition: Poor

Survey area: Fifa to al-Hasa line

Site 14
E 0766427 N 3413553. 1095m
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5. Site 17: natural rounded boulders forming the sides of
a channel.

Squarish structure, ca. 1.6x1.Im, on a hill
slope; made of large limestone blocks (roughly
dressed); completely robbed out. Down slope
and 20m away is a short wall, ca. 8m long, made
of upright limestone slabs that might be part of
an enclosure. Background scatter of flints and a
few sherds found.

Site condition: Poor, robbed.

Survey area: Fifa to al-Hasa line

Site 15

E 0762220 N 3411985. 1173m

Hilltop site consisting of three large, robbed
stone piles. One is probably a grave, completely
robbed out, ca. 4x2m, made of limestone blocks.
The second is a strange, round structure, exter-
nal diameter ca. 7x6m, made of roughly dressed
limestone blocks. It has been robbed out to re-
veal three courses of blocks and a slightly curved
wall of blocks across the middle of the circle.
8m to the east is a robbed out and destroyed cir-
cular stone grave with a central rectangular cist.

-94-

A few sherds found in area.
Site condition: Poor
Survey area: Fifa to al-Hasa line

Site 16

E 0731884 N 3422734. -310m

Long, winding channel located in the flat, sandy
bottom of the Dead Sea basin. Made of rounded
boulders about 30-40cm wide. Width of chan-
nel itself is about 50cm. Mostly sanded up, but
in a few places it seems that there is old mortar
between the stones. Probably a relatively recent
water channel system, to which site 17 must also
belong.

Site condition: Reasonable

Survey area: Dead Sea basin

Site 17

E 0731057 N 3422895. -379m

Long, winding channel located in the flat, sandy
bottom of the Dead Sea basin. Made of rounded
boulders about 30-40cm wide. Width of channel
itself is about ca. 30-40cm. Mostly sanded up,
but in a few places it seems that there is old mor-
tar between the stones. Probably a relatively re-
cent water channel system to which site 16 must
also belong.

Site condition: Reasonable

Survey area: Dead Sea basin

Fig. 5: Site 17

Site 18

E 0743364 N 3416557. 896m

Stretch of road / trackway on a hill slope defined
by two parallel walls of tumbled stones about 1
m wide each. Road varies between 2 and 3 m
wide between the walls. No sign of metalling or
other road surface, just some stone clearance.
Visible for a length of about 300m; destroyed at
each end. There are no other visible traces of it
here.

Site condition: Good

Survey area: Fifa to al-Hasa line

Fig. 6: Site 18

Site 19

E 0741703 N 3417319. 850m

Structures on a hilltop covering an area of about
50x30m, but completely destroyed by bulldoz-
er. Remains of large limestone boulders can be
seen, a few look like they are still in line, form-



1. Ruben et al.: Archaeological Survey for the Red Sea Dead Sea

6. Site 18: an ancient road or track.

ing a wall. A few sherds, Classical and perhaps
Iron Age.

Site condition: Destroyed

Survey area: Fifa to al-Hasa line

Site 20

E 0741008 N 3417555. 693m

A series of small rock shelters and one cave
(about 5x4m) on a ledge on a steep hillside, be-
low a low cliff. In front of these is a modern wall
then a flat area defined by an old wall made of
limestone boulders. The cave is full of layers of
sheep dung. There are a few sherds.

Site condition: Good

Survey area: Fifa to al-Hasa line

Site 21

E 0739915 N 3418113. 412m

Small pottery concentration beside a shallow
wadi, below a low cliff. Two types of pottery
found: one hand-made red with incised criss-
cross pattern, the other buff wheel-made large
(water?) jar. Classical and Islamic date. This site
might represent a temporary camp below the
nearby track, site 22.

Site condition: n/a

Survey area: Fifa to al-Hasa line

Site 22 A,B.Cand D

E 0739975 N 3418263. 413m

Track winding across the hillside, about Im
wide. Can be followed for about 300m. Some
sherds of Roman / Byzantine pottery found.
Site condition: Poor

Survey area: Fifa to al-Hasa line

Site 23
E 0739801 N 3418118. 375m
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Oval tumulus or grave, ca. 3x4m, on a flat area,
with sherd scatter next to it. Pottery from Iron
Age II and Roman period and one flint scraper.
Site condition: Poor, partly robbed

Survey area: Fifa to al-Hasa line

Site 24

E 0734023 N 3416056. -40m

Circular enclosure, ca. 12x14m, with two small
adjoining spaces on north side. Walls of boul-
ders, ca. lm wide and one or two stones high.
Located on a flat area between wadis. Pottery
was found, possibly EB IV.

Site condition: Good

Survey area: Fifa to al-Hasa line

Site 25

E 0733143 N 3415280. -90m

Two small, roughly rectangular enclosures about
17m apart north - south, on a flat area between
hills. The northern one, ca. 11x11m, has a small
additional enclosure on north side, and a pile of
rocks on the south side. Walls are tumbled, made
of local sandstone boulders. The southern en-
closure is larger, 14x14m but less well defined.
Possible grave on north side. No surface finds.
Site condition: Reasonable

Survey area: Fifa to al-Hasa line

Site 26

E 0732936 N 3414712. -19m

Cemetery with more than 20 graves spread
across a plateau edge next to a wadi. Graves are
mostly oval mounds of about 3x2m, some very
eroded.

Site condition: Poor

Survey area: Fifa to al-Hasa line

Site 27

E 0734063 N 3416140. -32m

Stone circle, one stone wide, 4x4m. On gently
sloping plateau above a wadi.

Site condition: Poor

Survey area: Fifa to al-Hasa line

Site 28

E 0731020 N 3412406. -46m

Small cemetery on a small ridge next to a wadi
with about 13 burials, about four of which ap-
pear to be children. Oval stone piles, defined by
a ring of stones, with gravel and small stones in-
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side, ca. 2x1m and oriented east-west.
Site condition: Good
Survey area: Wadi ‘Arabah

Site 29

E 0731516 N 3412528. -40m

Cemetery, 20 or more graves spread across a
flat, low area between the hills. Graves are round
or oval stone piles, generally small. Roman /
Byzantine pottery nearby.

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 30

E 0731367 N 3412071. -49m

Small cemetery with about ten old, very dis-
turbed graves on a small wadi terrace between
the hills. Some Roman and possibly Byzantine
pottery around.

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 31

E 0731573 N 3412900. -36m

Cemetery and campsite with ten or more small,
circular to oval stone heaps, widely scattered
across a flat area between hills. Tent clearance
patches, and pottery: possibly Chalcolithic, EB
IV, TA, Roman, Byzantine and Nabataean, plus
one basalt grinder fragment.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 32

E 0731734 N 3412266. -45m

Cemetery of two oval graves, on a narrow flat
area between the hills, next to a wadi. Graves
are low stone piles. Some Roman pottery found
nearby.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 33

E 0734713 N 3410763. 225m

Complex of simple structures, small stone cir-
cles, graves and a sherd scatter of Roman pottery
on a flat area, ca. 40x40m, bordered by two wa-
dis. Possible stone square 8x8m. Also a modern
bedouin campsite that includes stone platforms.
Possibly one complex with nearby site 34.

Site condition: Poor
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7. Site 34: enclosure with annexes.

Survey area: Wadi ’Arabah

Site 34

E 0734728 N 3410716. 231m

Sub-rectangular enclosure, with internal dimen-
sions of 11x13m, and with less well preserved
annexes on north and east sides, on a flat area be-
tween hills. Wall is ca. Im wide, made of large
local boulders, one to three stones high. Wall
seems most substantial on north side. Slightly
higher than site 33, and possibly one complex
with it. Roman sherds found around area.

Site condition: Good

Survey area: Wadi ‘Arabah

Fig. 7: Site 34

Site 35

E 0734130 N 3411234. 228m

Small sherd scatter, on a flat area next to a wadi.
Pottery is Roman / Byzantine and Ayyubid /
Mamluk. There are some possible graves.

Site condition: Poor

Survey area: Wadi ’Arabah

Site 36

E 0733580 N 3411743. 178m

Small cemetery with a few graves, one large,
3x3m with large boulders, roughly circular,
with the actual grave in the middle. Robbed.
Roman / Byzantine pottery around this grave
and Chalcolithic pottery to the west of it. Flat
area by the roadside

Site condition: Reasonable

Survey area: Wadi ’Arabah

Site 37

E 0730892 N 3412096. -68m

Two oval and two squarish graves on the slope,
some stone piles and small possible walls /
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structures on a wadi terrace and lower hill slope.
Disturbed by bulldozer track. Pottery is Roman
and possibly IA.

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 38

E 0730849 N 3411887. -88m

Thin pottery scatter on a wadi terrace. Sherds are
Chalcolithic / EB. Site has been disturbed by a
bulldozer track; modern bedouin camp nearby.
Site condition: Poor

Survey area: Wadi ‘Arabah

Site 39

E 0730958 N 3412457. -96m

Multi-period campsite, on a large flat area next
to wadi, with cleared patches and rock piles.
Pottery is Chalcolithic, EB and Roman.

Site condition: Poor

Survey area: Wadt ‘Arabah

Site 40

E 0730012 N 3375040. 282m

Small lithic and pottery scatter, on a deflat-
ed surface on the top of an outcrop. Pottery is
Nabataecan / Roman, also some Palaeolithic
flints.

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 41

E 0730245 N 3374828. 305m

Small cemetery with five or six circular graves,
ca. 2x2m, made of ring of large local boulders,
one or two stones high, with centre filled with
smaller stones. On boulder-strewn alluvial fan at
foot of mountains.

Site condition: Good

Survey area: Wadt ‘Arabah

Site 42

E 0729868 N 3376517. 194m

Small cemetery with five roughly oval graves,
made of rings and piles of local boulders. On
boulder-strewn alluvial fan.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 43
E 0729871 N 3376629. 205m
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Thin pottery scatter of Roman / Byzantine sherds
and one circular grave, on boulder-strewn allu-
vial fan.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 44

E 0729969 N 3376882. 205m

Five contiguous enclosures: roughly circular
and terraced. Each enclosure is demarcated by
a wall of local stones and is cleared of stones
inside. A few surface flints and tools, probably
Chalcolithic / EB. Enclosures vary from 6x6 to
10x15m. Also, just across a small wadi is one
robbed tomb, about 1 m high and ca. 5 x 5 m
oval with an internal chamber of upright stones,
Ix1m oval. Like site 51, this is a strange place
to find enclosures, in the middle of a boulder-
strewn alluvial fan.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 45

E 0730081 N 3377051. 204m

Small cemetery with 11 graves, consisting of
oval stone piles dispersed across the boulder-
strewn alluvial fan.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 46

E 0730210 N 3377298. 203m

Small cemetery with six or seven circular stone
pile graves, ca. 3x3m, dispersed across the boul-
der-strewn alluvial fan.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 47

E 0730655 N 3377682. 205m

Wall, curving and crossing a small wadi with-
in the boulder-strewn alluvial fan. About two
courses high and 20m long, made of local boul-
ders.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 48

E 0730736 N 3377905. 198m

Enclosure and five or more graves. Enclosure is
a C-shaped wall about 10m long, made of local
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boulders, one or two courses high, tumbled. Thin
sherd scatter of Chalcolithic / EB I and Classical
sherds. On the boulder-strewn alluvial fan.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 49

E 0731151 N 3378711. 114m

Small cemetery with at least six circular graves
or low stone piles, about 1.5m in diameter. On
the boulder-strewn alluvial fan.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 50

E 0731222 N 3379418. 201m

Enclosure and cemetery with 20 or more graves
— small ovals, about 1x0.5m — dispersed across
the boulder-strewn alluvial fan. Thin scatter of
Nabataean / Roman sherds. The enclosure is
roughly circular, 7x7m, made of local boulders,
one or two stones high, more or less clear inside.
Also a small wall nearby.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 51

E 0731106 N 3379896. 202m

Enclosures and a cemetery with 15 or more
graves — large and small stone piles, ca. 2x2m
and 1x 0.5m — and a thin scatter of Nabatacan
/ Roman sherds. The enclosures are a series of
four terraced enclosures in a row. Each one is
about 12x20m, made of local boulder walls and
cleared of stones inside. There is only a slight
change in level from one enclosure to the next.
There is a thin scatter of Chalcolithic / EB and
Classical sherds. Just north of the enclosures is a
long wall that turns through 90 degrees. Like site
44, the middle of a large boulder-strewn alluvial
fan is a very strange place to find enclosures.
Site condition: Good

Survey area: Wadi ‘Arabah

Fig. 8: Site 51

Site 52

E 0731027 N 3380419. 202m

Enclosure and a cemetery of four or more small
stone pile graves. The enclosure is on the side
of a small wadi within the boulder-strewn al-
luvial fan. It is about 20x20m, made of local
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8. Site 51: cleared terraced enclosures on the boulder-
strewn alluvial fan.

boulders and clear inside. A few Nabataean /

Roman sherds found around.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 53

E 0731557 N 3381617. 213m

Small cemetery on the boulder-strewn alluvial
fan, with four or more circular and oval graves,
ca. 1x1m - low stone piles. Seems to be very old,
the graves are in poor condition.

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 54

E 0732208 N 3383602. 203m

Small cemetery, with five circular graves, ca.
1-1.5m diameter, of large boulders on the boul-
der-strewn alluvial fan. Two more graves found
about 50 m further north.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 55

E 0732528 N 3384250. 209m

Enclosure and cemetery on the boulder-strewn
alluvial fan. The enclosure is ca. 17x14m inside;
the walls are about 1m wide of tumbled boul-
ders, nothing inside. A very few flint flakes were
found. The cemetery consists of ten graves scat-
tered around the enclosure. Graves are low, cir-
cular stone piles, ca. 1x1m.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 56
E 0732983 N 3384798. 220m
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Enclosure and cemetery on the boulder-strewn
alluvial fan. The enclosure walls are not in very
good condition and are made of local stones. It is
20x20m and is cleared inside. There are six later
graves, in or on the enclosure and around it and
possibly some small structures.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 57

E 0733154 N 3385156. 213m

Small cemetery and flint scatter on the boulder-
strewn alluvial fan. The five graves are low,
round stone piles, ca. 2x2m. There are a few
flakes and used flakes, probably Epipalaeolithic
and later.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 58

E 0725726 N 3369175. 219m

Small cemetery with seven or more graves, ca.
1.5-3m in diameter, circular stone piles, on the
boulder-strewn alluvial fan.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 59

E 0724450 N 3368389. 216m

Small cemetery with six or more graves dis-
persed on the boulder-strewn alluvial fan, con-
sisting of round stone piles from 1-3m in diam-
eter. A few Nabataean / Roman sherds and a few
flint flakes found.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 60

E 0724082 N 3367256. 221m

Small cemetery with five or more circular graves,
ca. 2m in diameter, on the boulder-strewn allu-
vial fan. A very few flint flakes found.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 61

E 0728750 N 3375383. 201m

Small cemetery with seven round, high stone
pile graves between 2-4 m in diameter, dispersed
in the boulder-strewn alluvial fan.

Site condition: Good
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Survey area: Wadi ‘Arabah

Site 62

E 0728411 N 3373811. 198m

Small structure on a stony, dissected alluvial fan.
It is 3x3m with only two sides remaining stand-
ing, made of standing stones. The southern half
of structure is collapsed and covered by a later
grave.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 63

E 0728220 N 3373452. 185m

Flint concentration on the lowest foothill along
the eastern Wadt ‘Arabah margin. The site cov-
ers an area of several hundred metres, spread
across the whole hill and its base, where natu-
ral flint occurs. Mostly large, heavily patinat-
ed flakes, dated Late to Middle Palaeolithic.
Probably a quarry site, since there are very few
tools or used flakes.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 64

E 0727859 N 3372744. 188m

Small cemetery on a low hill spur, consisting of
six graves, all robbed out. Some human bones
beside one of them.

Site condition: Poor, robbed.

Survey area: Wadi ‘Arabah

Site 65

E 0727688 N 3372448. 183m

Flint scatter and one sherd, spread across sev-
eral hundred metres on the lowest slopes of the
lowest foothill and at its base on the floor of
the Wadi1 ‘Arabah. Mostly flakes, so could be a
quarry site, dated perhaps to Late Neolithic.

Site condition: Good

Survey area: Wadi1 ‘Arabah

Site 66

E 0727008 N 3370419. 202m

Pottery scatter, consisting of a few Nabataean
/ Roman sherds, and temporary campsite, on a
dissected alluvial fan at the foot of a small hill.
Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 67
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E 0726658 N 3369760. 212m

Enclosure, measuring ca. 6x6 m, roughly oval,
with a few flakes and Nabataean / Roman sherds
around, in a flat area between two hills. Nearby,
to the south, there is a wall or grave at the foot
of a hill.

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 68

E 0726407 N 3369534. 217m

Circular enclosure, 6m in diameter, on the lower
slope of small wadi. It is cleared of stones in-
side; the walls are ca. 1m thick and up to three
stones high, of local limestone rocks. There is
one stone pile grave nearby to the south.

Site condition: Good

Survey area: Wadt ‘Arabah

Site 69

E 0719212 N 3351945. 343m

Small cemetery, consisting of six contiguous
graves on a narrow ridge top. The graves vary
from 1 to 1.5m in diameter and are made of low
stone piles of local limestone. Very few flint
flakes found around.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 70

E 0718335 N 3352339. 288m

Pottery scatter of Nabataean / Roman sherds and
temporary camp, at the foot of a sandstone cliff,
on the edge of a wide, flat area. One or two flint
flakes also noted.

Site condition: Reasonable

Survey area: Wadt ‘Arabah

Site 71

E 0701211 N 3290449. 336m

Possible wall, surrounding a small hilltop at
the very bottom of the mountain. Made of local
granite boulders of different sizes and covered in
natural granite gravel. The ‘wall’ is about 15m
long going around hill. No finds, probably not
a site.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 72
E 0701169 N 3290253. 353m

Circular structures on a hill spur at the foot of
the mountains. They are five or more small stone
circles, 1-3 m in diameter, made of local granite
boulders. Some have only a few stones in the
middle, others have a lot of stones; possibly a
cemetery.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 73

E 0701512 N 3273258. 255m

A group of about 20 circular structures and en-
closures spread along a narrow terrace on a steep
hillside, above a steep, narrow wadi. The struc-
tures vary in size from 3-6m in diameter and are
made of local granite boulders; some are cleared
in the middle and at least one has what seems to
be a standing stone in the centre. Most are con-
tiguous with one another. There area also a few,
more isolated, rectangular structures with walls
several courses high. No finds. Site 77 is on the
opposite side of the narrow wadi (to the west).
Site condition: Good

Survey area: Wadi al-Yutum

Fig. 9: Site 73

Site 74

E 0713096 N 3330106. 295m

Flint and sherd scatter on the top and slopes
of a dissected plateau between the mountains,
above Wadi Gharandal. These hills are the re-
mains of lacustrine deposits (see D. Henry ef al.
2001), with some natural flints occurring on the
surface. The flint probably dates to the Middle
Palaeolithic and the sherds are Nabataean /
Roman.

Site condition: Poor, deflating

Survey area: Wadi1 ‘Arabah

9. Site 73: one of the enclosures with what appears to be a
standing stone in the centre.
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Site 75

E 0713290 N 3330245. 295m

Extensive flint scatter on a hilltop and slopes with
natural flints. Probably served as a quarry site
for flints. One hand axe and two Levallois points
were found. Same landscape as site 74. The flint
probably dates to the Middle Palaeolithic.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 76

E 0713346 N 3330631. 296 m

Flint scatter on a hilltop and slopes in same
landscape as site 74. Many very large flakes
and cores of heavily patinated flint that might
be Epipalaeolithic to Neolithic in date. Also one
or two later graves on the hilltop consisting of
small stone piles of limestone boulders.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 77

E 0701500 N 3273400. ca. 260m

A group of about four circular structures or en-
closures, varying in size, some walls surviving
to several courses high. Made of local granite
boulders, they are clear of stones in the middle.
On a sloping hill spur, opposite site 73.

Site condition: Good

Survey area: Wadi al-Yutum

Fig. 10: Site 77

Site 78

E 0712963 N 3334561. 224m

Dispersed flint and sherd scatter on the stony
plain of the Wadi ‘ Arabah, between moving sand
dunes. Probably dating to the Late Neolithic /

10. Site 77: structures and enclosures on a granite hill
spur (photographed from site 73).

Chalcolithic.
Site condition: Poor
Survey area: Wadi ‘Arabah

Site 79

E 0715338 N 3340178. 232m

Enclosures and graves, stretching from a small,
steep wadi round to a flat area (the top of an allu-
vial fan at foot of mountains). The small terrace
or enclosure walls are of local granite stones,
about 5x10m; mostly cleared of stones inside.
Also six or more stone pile graves around the en-
closures. There is a very thin scatter of pottery of
many periods (Chalcolithic, BA, Roman). This
might be site SAAS no. 223 (Niemi and Smith
1999: 802).

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 80

E 0714627 N 3339526. 118 m

Small cemetery, with 14 or more graves, consisting
of circular stone piles on the sides of a small wadi.
Some are robbed; also some sherds (Chalcolithic,
EB, Nabataean / Roman, Byzantine).

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 81

E 0714585 N 3339439. 113m

Pottery scatter consisting of a few sherds, in-
cluding some painted, fine Edomite sherds. On
a slightly dissected alluvial fan.

Site condition: Poor

Survey area: Wadi ‘Arabah

Fig. 11: Site 81

y i s
11. Site 81: painted pottery sherds on the site.
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Site 82

E 0706318 N 3308188. 152m

Small cemetery on the lowest foothills and the
top of the alluvial fan. It contains two large
graves: one rectangular 5x3m external 3xIm
internal, robbed; another is a 3x3m stone pile.
There are two or more small graves, 1.5m di-
ameter.

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 83

E 0706205 N 3307733. 165m

Small cemetery with five large circular stone
piles, ca. 3x3m, on a hill slope above a wadi.
The uppermost grave with a short ‘tail’. One
sherd was found, possibly EB.

Site condition: Good

Survey area: Wadt ‘Arabah

Site 84

E 0709054 N 3343425. 246m

An oval enclosure in the bottom of Wadi
‘Arabah, on the lower slope of low hills, sur-
rounded by desert pavement. The enclosure is
ca. 6x3m, with a wall of tumbled local grey,
cherty limestone, more or less cleared of stones
inside. Four stone piles graves are nearby, two
are robbed.

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 85

E 0708675 N 3342507. 253m

Small cemetery of five dispersed graves consist-
ing of small stone piles, some quite high, of local
grey cherty limestone; on a low ridge top.

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 86

E 0711076 N 3349620. 225m

Thin scatter of heavily weathered (with des-
ert varnish) flint flakes and one core, amongst
the flat desert pavement in bottom of the Wadi
‘Arabah. Possibly of Palaeolithic date.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 87
E 0714501 N 3360103. 184m

Dispersed cemetery with more than five graves,
and ancient fireplace and a thin flint scatter on
both sides of a shallow wadi and adjacent hill-
top. The graves are low stone piles. There are
very few flakes, which are heavily weathered
with desert varnish. The ancient fireplace con-
sists of a round patch of small, burned stones,
ca. Im in diameter.

Slopes of shallow wadi and hilltop

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 88

E 0715410 N 3367097. 143m

Enclosure on the top edge of wadi bank. It is
about 4x4m internally; the wall is about 90cm
wide, made of large boulders, and one course
high. Possible grave at the top of the enclosure
and a thin flint scatter nearby, of weathered flakes.
Site condition: Poor

Survey area: Wadi ‘Arabah

Site 89

E 0695330 N 3287704. 41m

Enclosure and small cemetery in the bottom of
the Wadi Arabah, at the very bottom of an allu-
vial fan, beside a shallow wadi. The enclosure is
ca. 4x4m inside, and its wall, ca. 1m wide and
only one course high, is made of local granite
boulders. A few flint flakes around, but no natu-
ral flint. Also a small cemetery with five or six
graves of low granite stone piles dispersed in the
area.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 90

E 0695115 N 3288613. 80m

Enclosures, small cemetery and flint scatter in
the bottom of the Wadrt ‘Arabah, at the very bot-
tom of an alluvial fan, beside a shallow wadl.
The northern ‘structure’ is rectangular, ca.
4x2m, indistinct, made of local granite stones.
5m to the north is a circular enclosure, ca. 3x3m
inside; the wall is one or two stones wide and
one course high. The cemetery consists of five
low stone pile graves. There is also a thin flint
scatter with very few retouched flakes, but no
tools; also two Chalcolithic sherds.

Site condition: Reasonable

Survey area: Wadi ‘Arabah
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Site 91

E 0695274 N 3289140. 80m

Cemetery consisting of six graves in the bottom
of the Wadi ‘Arababh, at the very bottom of an al-
luvial fan, beside a shallow wadi. The southern-
most one is oval, oriented east-west and looks
more modern. The others are circular stone piles,
ca. Im diameter.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 92

E 0695383 N 3289327. 92m

Tower in the bottom of the Wadi1 ‘Arabah, at the
very bottom of an alluvial fan, beside a shal-
low wadi. It is tumbled but still stands about 2m
high. One face of the south wall is visible at the
top, made of partly dressed granite boulders and
traces of the other walls can be picked out of
the rubble. The tower measures 5x5m inside.
The modern military has sunk a cement barrel
in the top and built some walls on and around
the original tower. There are a few Nabatacan
/ Roman sherds and a few flint flakes around.
Good views all around. Probably part of a chain
of towers, including site 94 to the north and per-
haps somehow connected with Rujum Taba fur-
ther north.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Fig. 12: Site 92

Site 93

E 0695432 N 3289923. 125m

Cemetery of four graves consisting of large,
high stone piles of mixed boulders in the bottom
of the Wadi ‘Arabah, on a rise beside a shallow
wadi.

-

12. Site 92: remains of a tower.

Site condition: Good
Survey area: Wadi1 ‘Arabah

Site 94

E 0696309 N 3293035. 85m

Tower in the bottom of Wadi ‘Arabah, between
moving sand dunes. It is about 3m high and 7x6m
inside; the top of the north wall is visible, con-
sisting of partly dressed granite boulders. The
modern military has put a barrel in the top (num-
ber 15), and has built some walls on and around
the ancient, tumbled tower. Just to the south
is a low, L-shaped wall of small stones, about
10x10m. Much pottery around, from Nabataean
/ Roman, Byzantine and early Islamic times.
Site condition: Reasonable

Survey area: Wadi ‘Arabah

Fig. 13: Site 94

Site 95

E 0709834 N 3329004. 227m

Pottery scatter and temporary camp, in the bot-
tom of the Wadi ‘Arabah between moving
dunes. The sherd scatter was found in two ar-
eas, separated by a sand dune. Pottery included
one almost complete painted Nabataecan bowl
and other large fragments in one area, and in the
other was a pot drop of a dark grey, wheel-made
pot. There are ancient fireplaces of small piles of
burnt cobbles, and four or five flint flakes.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 96

E 0721005 N 3396835. -89m

Sparse scatter of flint flakes, nothing retouched,
and one sherd, Classical? On desert pavement
exposed between low dunes in the bottom of

13. Site 94: remains of a tower.
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Wadi ‘Arabah, on the broad alluvial fan of Wadi
Fidan.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 97

E 0721662 N 3398865. -87m

Cemetery of nine or more graves dispersed in
the bottom of the Wadi ‘Arabah on the broad
alluvial fan of Wadi Fidan, consisting of low
circular and oval stone piles of sandstone and
limestone boulders. Also a sparse scatter of flint
flakes around, and ancient fireplaces of burnt
cobbles.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 98

E 0735419 N 3388809. 221m

Structure consisting of two parallel walls, Sm
long and 7m apart, situated on shallow wadi
slope, just above a broad wadi bottom. The walls
are visible at ground level, but may go down
for some depth. They are of undressed local
boulders, double faced. There are a few small,
Classical period sherds nearby.

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 99

E 0735309 N 3388603. 157m

Cemetery of 30 or more low circular stone pile
graves, 1-2m in diameter. Some are robbed.
Situated on the lower hill slope of an outcrop
hill, south of Faynan.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 100

E 0718836 N 3387728. Sm

Cemetery of six small, circular stone pile graves
spread along a ridge top. Also a very thin scatter
of flakes and one Chalcolithic sherd.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 101

E 0717850 N 3384065. 30m

Cemetery of six circular stone pile graves. Three
large ones 3x3m spread along low ridge top; three
small ones 1.5m diameter, grouped together.

Site condition: Good
Survey area: Wadi1 ‘Arabah

Site 102

E 0718017 N 3383193. 46m

Circular enclosure, about 18m diameter, on a hill
slope. Walls of local boulders, about 1 m wide,
tumbled. Mostly clear of stones inside enclo-
sure. A few flint blades and flakes, but no tools
were found around and one large, circular stone
pile grave 30m north.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 103

E 0717346 N 3380595. 57m

Wall / enclosure consisting of an L-shaped indis-
tinct wall, 10x15m, made of local boulders on a
gentle hill slope. A few flint flakes and blades
but no tools found around and two large, circular
stone pile graves nearby.

Site condition: Poor

Survey area: Wadi ‘Arabah

Site 104

E 0705683 N 3319633. 164m

Cemetery, ‘road’ and fireplaces in between big
dunes in the bottom of Wadi ‘Arabah. The ‘road’
is a 3.5m wide and ca. 85m long pavement of lo-
cal granite and sandstone boulders on a narrow
ridge of sand between the big dunes. There are
also natural boulders and cobbles around and it
is not clear if this is a man-made ‘pavement’ or a
natural fluke of erosion. At the south end of it is
one stone pile grave. On the open sand below the
north end is a group of seven stone pile graves
(2x2m) and circles of stone (3x3m). Further
north still are three more graves. Throughout are
small circles of stone less than 1 m in diameter
= ancient fireplaces (?) and a thin scatter of flint
flakes. This whole area seems to be a campsite
and / or a sacred place of some sort.

Site condition: Good

Survey area: Wadi ‘Arabah

Fig. 14: Site 104

Site 105
E 0706790 N 3322640. 193m
Wall or dam that is a line of stones 1m wide and

40m long, running across a shallow dip between
dunes in the bottom of Wadi ‘Arabah. Made of
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14. Site 104: possible road (?).

local granite and sandstone boulders.
Site condition: Reasonable
Survey area: Wadi ‘Arabah

Site 106

E 0708118 N 3328194. 165m

Two fireplaces consisting of small heaps of
burnt cobbles with at least three pot drops of
Chalcolithic pottery, between dunes in the bot-
tom of Wadi ‘Arabah.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 107

E 0708352 N 3329041. 182m

Five fireplaces consisting of small heaps of burnt
cobbles, ca. 1m diameter, and one small circle of
stones. Also a few flakes found around, between
dunes in the bottom of Wadi ‘Arabah.

Site condition: Good

Survey area: Wadi ‘Arabah

Fig. 15: Site 107

15. Site 107: ancient fireplace (burnt cobbles) eroding out
of the sand dunes.

Site 108

E 0708565 N 3329738. 211m

Five or more fireplaces of small heaps of burnt
cobbles, and a few pottery sherds, between dunes
in the bottom of Wadi ‘Arabah.

Site condition: Good

Survey area: Wadi ‘Arabah

Site 109

E 0710131 N 3322810. 251m

Multi-function site, including stone circles, graves,
fireplaces and flints. There are two stone circles,
3x3m, of local boulders, cleared in the middle. The
one on the top of the hill is not complete. There are
at least four stone pile graves dotted around, and
fireplaces of burnt cobbles and very small stone
circles (0.5m diameter). There are flints scattered
all around, but few dense concentrations. The top
edges of this low hill are covered in small boul-
ders, like paving or the unfinished foundations of
a structure - perhaps a fort? Alternatively, they
may be natural, as there is no Classical-period pot-
tery at all. Indeed there is very little pottery of any
period. This may be a multi-period campsite on a
small hill at the very foot of the mountains over-
looking the bottom of the Wadi ‘Arabah.

Site condition: Reasonable

Survey area: Wadi1 ‘Arabah

Site 110

E 0730576 N 3420200. -220m

Thin pottery scatter, with at least five different
pots (Nabataean / Roman / Byzantine), and one
flint flake. Possible grave nearby. Located on the
very edge of drop down to Dead Sea basin, there
are stunning views northwards to the Dead Sea
basin.
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17. Site 116: cross-wadi walls; (centre right) D-shaped
enclosure.
Site condition: Reasonable

Survey area: Wadt ‘Arabah

Site 111

E 0730655 N 3421517. -318m

Pottery scatter and two small fireplaces (ash
rings), on soft sandy marl at the foot of the hills
that form the scarp of the Dead Sea basin. Pottery
is Nabataean / Roman / Byzantine.

Site condition: Reasonable

Survey area: Wadi ‘Arabah

Site 112

E 0745663 N 3411743. 1250m

Small, L-shaped structure of upright limestone
slabs, ca 3x3m, on a hill slope.

Site condition: Poor

Survey area: Fafa to al-Hasa line

Site 113

E 0745551 N 3412477. 1215m

Two threshing floors with partial walls around
them, ca. 30x2m altogether, on a flat area on a
hillside, above a deep wadi. Some flint and pot-
tery around, perhaps IA.

Site condition: Reasonable

Survey area: Fifa to al-Hasa line

Site 114

E 0745432 N 3412451. 1223 m

Six cross-wadi walls in a steep, narrow side
wadi, 15m wide. Each wall is about 60cm high
and consists of three courses of local lime-
stone boulders. There is a thin pottery scatter
of Chalcolithic and IA sherds, and a few flint
flakes. There are some low walls of large, up-
right limestone boulders on the natural terrace

16. Site 114: (left) low wall of upright boulders, (in wadi
on right) cross-wadi walls.

on the hill slope above to the south. Probably an

agricultural area, which may be connected with

sites 113 and 115, about 100m to the north-east.

Site condition: Good

Survey area: Fifa to al-Hasa line

Fig. 16: Site 114

Site 115

E 0745446 N 3412524. 1229m

Three adjoining rectangular structures on a hill
slope; the walls are one course high (30cm) in
the top ‘room’ and 60cm high in bottom ‘room’,
and 30cm wide. The top ‘room’ is 5x6m, the
middle and lower ‘rooms’ are 10x7m. The pot-
tery scatter is IA. Perhaps associated with sites
113 and 114.

Site condition: Good

Survey area: Fifa to al-Hasa line

Site 116

E 0745316 N 3412633. 1230m

Enclosure and cross-wadi walls in a narrow side
wadi. The enclosure is D-shaped, ca 15x17m,
but is not complete and abuts the cliff face.
The wall is preserved up to 1 m high. The two
cross-wadi walls are 1m high, 23 and 30m long.
Pottery scatter of Bronze Age sherds.

Site condition: Reasonable

Survey area: Fifa to al-Hasa line

Fig. 17: Site 116

Site 117

E 0745103 N 3413025. 1212m

Rock shelters and three terraces in front of a
slightly overhanging cliff on a hillside. One is
a wide terrace (20x25m), the other two are nar-
rower. The big terrace wall is 2.1m high. Modern
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sheep dung and Chalcolithic pottery sherds were
found on the big terrace.

Site condition: Reasonable

Survey area: Fifa to al-Hasa line

Site 118

E 0745076 N 3413076. 1198m

Fifteen cross-wadi walls, between 20cm and
Im high and 8-15m long. They are 8-10m apart,
down a narrow side wadi.

Site condition: Good

Survey area: Fifa to al-Hasa line

Site 119

E 0744450 N 3414565. 1070m

Short stretch of a double-faced wall on the side of
a low hilltop. There may be more of this structure
below the surface. The visible wall is 7m long
by 1m wide and two courses are just visible. It is
made of large local limestone blocks. There is a
thin scatter of Chalcolithic / EB sherds around.
Site condition: Good

Survey area: Fifa to al-Hasa line

Site 120

E 0744270 N 3414988. 1001m

Cemetery, of more than 20 large stone heaps,
some up to 5x5m, dispersed around the hill
slopes. Some have a circle of stones visible,
forming the outer edge. Also some stone clear-
ance piles, on the edge of, or in, ploughed fields.
Thin scatter of pottery throughout, Chalcolithic,
BA and Classical, as well as some flint flakes
and one lunate.

Site condition: Good

Survey area: Fifa to al-Hasa line

Fig. 18: Site 120

18. Site 120: one of more than 20 large stone heaps, a
grave (?).

Site 121

E 0744235 N 3415263. 1001m

Roughly rectangular enclosure, ca. 20x18m, on
a low hilltop saddle. The wall is one stone wide,
made of local limestone boulders, but only two
walls are clear. There is a background scatter of
sherds and flints. This site lies at the north end of
cemetery 120.

Site condition: Poor

Survey area: Fifa to al-Hasa line

Site 122

E 0749980 N 3410002. 1359m

Possible standing stone, of local limestone,
50cm high, 50x40cm. Surrounded by a vague
ring of small stones, 2m in diameter. The stone
is placed at the edge of a limestone outcrop on
the side of the hilltop.

Site condition: Good

Survey area: Fifa to al-Hasa line

Fig. 19: Site 122

Site 123

E 0750091 N 3409961. 135m

C-shaped wall, ca. 10x10m, made of rough local
limestone boulders, on a hill slope beside a low
bedrock shelf. There is also a straight wall 11m
long and some Chalcolithic pottery around.

Site condition: Poor

Survey area: Fifa to al-Hasa line

Site 124

E 0750175 N 3409770. 1252m

Large site with multiple walls and enclosures of
local limestone blocks, mostly standing upright,
one stone high and one stone wide. There are
four adjoining enclosures, 10x10m, on the edge
of the slope, one containing a rock-cut tomb
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with two chambers. There are other enclosures
up the slope and a long, curving wall connects to
another set of enclosures to the north-east. Just
below this northern end, the limestone bedrock
forms low cliff, part of which is a rock shelter
(8x10m). The site is on a gentle hill slope above
a small wadi, which has some cross-wadi walls
in it. There is a scatter of Chalcolithic / EB pot-
tery throughout.

Site condition: Good

Survey area: Fifa to al-Hasa line

Fig. 20: Site 124

Site 125

E 0750460 N 3409978. 1362m

Sub-oval enclosure on a hilltop, with incomplete
wall, about 60m across the widest part. There
is a modern ploughed field inside. The wall is
of local limestone boulders. There are two shal-
low natural caves at south end, and a short (2m)
stretch of wall of large roughly dressed limestone
blocks nearby, and a scatter of Chalcolithic, EB
and Classical sherds.

Site condition: Reasonable

Survey area: Fifa to al-Hasa line

Site 126

E 0750713 N 3410027. 1332m

Sub-rectangular enclosure on a hill slope, with
two adjoining rectangular rooms (3x3m) at the
north-west end and four circular enclosures
(3x5m) on the south side. There is also a long
wall coming down the hill slope to the south-
west and another to the east and two large stone
pile graves to the south. Further north, below the
bedrock ledge are five more small circular en-
closures (3x3m).

Site condition: Reasonable

20. Site 124: one of the walls of large upright boulders.

Survey area: Fifa to al-Hasa line

Site 127

E 0751685 N 3409649. 1280m

Basalt boulder wall exposed for a length of 10m
across a small wadi bottom, made of massive
boulders; further upstream is a small section of a
similar wall across the wadi. Also there is a pos-
sible wall higher up the slope.

Site condition: Poor

Survey area: Fifa to al-Hasa line

Site 128

E 0752733 N 3409192. 133m

Two caves in a limestone bedrock ledge. They
are rounded inside, with pick marks visible on
the walls. One is about 4x4m and filled with
sheep dung, the other is filled almost to the top.
They do not appear to be tombs, but perhaps
were used as shelters.

Site condition: Good

Survey area: Fifa to al-Hasa line

Site 129

E 0755361 N 3409300. 1361m

Complete circular stone enclosure, ca 25x25m,
of basalt boulders on a low hill saddle. The wall
is ca. 1m wide and the circle is clear inside. On
the east side is a large tomb, robbed, to expose
a square chamber, 1x1m, made of three huge
blocks on three sides, and two smaller ones on
the fourth side. Pottery (EB) and flint scatter.
Site condition: Good

Survey area: Fifa to al-Hasa line

Fig. 21: Site 129

Site 130
E 0755269 N 3409074. 1400m
Walls and cemetery of 15 or more large and small

21. Site 129: circular stone enclosure.
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stone pile graves dispersed across a hilltop and
slope. There are at least three long, low walls
running down the east slope of this hill, possi-
bly drainage walls (?) that are common enough
on hill slopes in this district. Thin scatter of BA
sherds and flints.

Site condition: Good

Survey area: Fifa to al-Hasa line

Site 131

E 0758190 N 3409938. 1323m

Cemetery of 20 or more stone piles, dispersed
across a hillside. Made of flint boulders, some
are in ploughed fields and could also be stone
clearance cairns. Background scatter of flints
and sherds.

Site condition: Good

Survey area: Fifa to al-Hasa line

Site 132

E 0756596 N 3409461. 1323m

Cemetery of 12 or more large stone pile graves
of flint boulders dispersed across a hill slope.
Site condition: Good

Survey area: Fifa to al-Hasa line

Site 133

E 0760690 N 3410856. 1167m

Structure and cemetery in a wadi bottom and
slope. The structure is badly robbed / bulldozed,
but amongst the rubble the remains of two paral-
lel walls, 6m apart, are visible; they are well built
of roughly dressed blocks at least three courses
high. A few Roman sherds were found. Also ten
or more stone pile graves around on the hillside
to the north, one of which is robbed.

Site condition: Reasonable

Survey area: Fifa to al-Hasa line

Site 134

E 0759928 N 3411092. 1079m

Cemetery of six or more stone pile graves and a
small scatter of background flints, on a shallow
wadi terrace and hill slope.

Site condition: Good

Survey area: Fifa to al-Hasa line

Site 135

E 0759811 N 3410833. 1136m

Natural cave in a limestone ledge on a hillside. It
is used, with a now buried wall across the mouth.

Inside it is filled with sheep dung. Also there is a
possible terrace in front of the cave, ca. 10x10m.
A few sherds of Mamluk pottery were found on
the terrace. This cave is below the multi-period
site of Khirbat al-Oran, and could well be asso-
ciated with it.

Site condition: Good

Survey area: Fifa to al-Hasa line

Site 136

E 0764492 N 3413938. 1139m

Large, square tower on a hilltop, beside a track.
Tower measures 5x5m inside and the walls are
ca. 1m thick, made of roughly dressed limestone
blocks, standing to a maximum of three courses
high. The tower is surrounded by a ground-level
wall about 1.5m away. Also, adjoining the outer
wall is a curved wall and a small (3x3m) room.
A few sherds were found nearby.

Site condition: Poor

Survey area: on access track to the Fifa to al-
Hasa line

6Site 137

E 0767088 N 3415055. 1122m

Square tower, on a hilltop, 4x4m, of roughly
dressed limestone blocks. Inside has been reused
for burials. A few sherds, probably Roman, were
found nearby.

Site condition: Poor

Survey area: on access track to the Fifa to al-
Hasa line
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THE DHIBAN EXCAVATION AND DEVELOPMENT PROJECT’S 2009
SEASON: FIELD L EXCAVATIONS

Benjamin W. Porter, Bruce E. Routledge, Danielle S. Fatkin, Katherine Adelsberger, Alan Farahani,
Andrew Wilson and Warren Schultz

Tall Dhiban is located approximately 70km
south of ‘Amman (Fig. 1). While devoid of
modern settlement, the mound is immediately
adjacent to the contemporary community of
Dhiban (Porter et al. 2010: fig. 1). The site is
well-known, both from the discovery of the
Mesha Inscription in 1868, as well as for the
pioneering excavations of the American Schools
of Oriental Research from 1950 to 1953 and
again in 1955 and 1956. Fred Winnett, William
Reed and Douglas Tushingham concentrated
their soundings in the south-east corner of the
site, exposing an Iron Age fortification system,
Nabataean temple, Byzantine church, and Early
and Middle Islamic dwellings (Winnett and Reed
1965; Tushingham 1972). William Morton con-
ducted an additional three seasons in 1955, 1956
and 1965, concentrating on Dhiban’s acropolis
(Field L) and north side (Field H) (Morton 1989).
Archaeological excavations at Dhiban ceased
for nearly 35 years until Jordan’s Department of
Antiquities initiated an excavation and restora-
tion program in 2002 (al-Mahameed 2003). The
DEDP began their work in 2004 and have con-
ducted four seasons of excavation so far (Porter
et al. 2005, 2010; Fatkin et al. in press).!

This research suggests Tall Dhiban was
settled intermittently from the end of the Early
Bronze 1b period (ca. 3100 BC) until some
point late in the Middle or Late Islamic Periods
(late fifteenth or early sixteenth century AD).?
Particularly prominent in these excavations were
the later Iron Age (900-600 BC), the Nabataecan

period (140 BC-106AD), the Byzantine and

Early Islamic periods (ca. 400-800 AD) and

the Middle Islamic period (ca.1250-1600 AD).

This work also showed that architectural ele-

ments from these periods were well preserved

and accessible by limited excavation. However,
architecture visible on the surface of the site is

in relatively poor condition owing both to G.

Lancaster-Harding’s removal of a significant

number of above ground walls and arches in

1949 (Winnett 1964: 11) and to the lack of post-

excavation conservation on the part of earlier

excavators.

The DEDP’s primary goals for the 2009 sea-
sons sought to continue the exploration and doc-
umentation of the site’s ancient remains, while
pursuing the research objectives developed in
previous seasons (Porter et al. 2005, 2010: 10).?
Throughout the season, the project concentrated
on four objectives:

(1) Finalize the topographic map (Fig. 2) and ar-
chitectural survey of the site, concentrating
on the western slope where several buildings
are still preserved on the surface.

(2) Continue excavations in Area L, where in situ
cultural levels from the Iron Age, Classical,
and Islamic periods are preserved.

(3) Conduct a random unit square survey of the
site to determine the size of the settlement in
different time periods.

(4) Collect environmental and geological data to
help determine the relationship between the
settlement and the surrounding environment.

1. For a complete project bibliography, see www.dhiban.org.

2. For a recent synthesis of Dhiban’s settlement history, see
Porter et al. 2007.

3. For a list of participants in the 2009 season, please visit

www.dhiban.org. In both seasons, essential assistance in
Dhiban was provided by Firas al-Kawamlah (now of the
Ministry of Social Development); twenty residents of the
Dhiban area were hired to work at the site.
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16 Kilometers |

1. Map of west-central Jordan with an emphasis on Dhiban and the Dhiban Plateau (prepared by A. Wilson).
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All objectives were achieved during this sea-
son. The outcomes of objectives (1) and (4),
respectively supervised by Andrew Wilson and
Katherine Adelsberger, are reported in a separate
ADAJ report (Fatkin et al. in press). Objective
(3) will be discussed in a forthcoming publica-
tion. This report describes the outcome of ob-
jective (2), the excavations in Area L East and
West, and presents new radiocarbon dates, nu-
mismatic evidence, and site preservation and de-
velopment activities.

Excavations in Area L West

During the 2009 season, excavations in Area
L West continued the work started in 2004 and
2005 (Porter et al. 2004: 204-212, 2010: 13-19).
To summarize preliminary results, three seasons
of excavation in Area L West have exposed clus-
ters of structures on the east and west sides of
the field oriented towards an open courtyard,
or street, containing cisterns and a drain in the
center (Fig. 3). Parts of at least two structures
have been exposed on the west side of the open
central area, while parts of perhaps three struc-
tures have been exposed on the east. Whatever
the configuration at the time of construction,

it is clear that this area experienced several al-
terations over the course of its occupation, be-
fore rock fall and colluvial deposits filled in the
structures. These alterations, which include pit-
ting, ephemeral fa@biin and surface formations, as
well as wall damage and makeshift repairs, are
all expedient and piecemeal in nature. This sug-
gests significant shifts in occupational strategies
at Dhiban, perhaps indicating an extended pe-
riod of economic stress and residential instabil-
ity just prior to the abandonment of the Middle
Islamic settlement. Given the importance of site
abandonment to our understanding of the Middle
and Late Islamic periods in Jordan, as well as the
uncertainty surrounding both the relative and ab-
solute archaeological chronologies of these pe-
riods, careful attention to stratigraphic detail in
so-called ‘post-occupation’ or ‘squatter’ phases
is essential for any progress to be made on the
basis of archaeological evidence. These layers
have therefore been prioritized in both fieldwork
and analysis.

Excavations during the 2009 season gener-
ally support the stratigraphic phasing determined
during the 2004 and 2005 seasons. However, the
imposition of uniform phasing across units and
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structures is an artificial convention maintained
primarily for the purpose of exposition, as Field
L is characterized by intensive and highly vari-
able post-construction alterations. In general,
rock fall, the one consistent deposit across the
entire field, has been used to divide Phase 1
(rock fall and above) from Phase 2 (below rock
fall to construction of visible structures). So far,
Phase 2 has been divided into Sub-phases 2a and
2b, with 2b representing the first prepared sur-
faces encountered below rock fall, and 2a rep-
resenting ephemeral occupational deposits posi-
tioned stratigraphically between Phases 2b and
1. As is detailed below, Phase 2a activity varies
from unit to unit, ranging from the accumulation
of debris compatible with post-occupation mid-
den deposits, through active pitting and make-
shift wall repair, to the construction and use of
installations (e.g. ftabiin, ephemeral surfaces,
stone-lined bin or channel). Phase 2b is more
substantial, a phase in which features were built
on plaster or thick, beaten-earth floors.

Phase 1

Much as noted in previous reports (Porter et
al. 2005: 207, 2010: 15), wherever excavation
commenced, thick deposits of jumbled rock fall
and fill containing artifacts of mixed date - up to
the twentieth century AD — were encountered. In
2009, Phase 1 materials were excavated in Units
BR41.035 and .037, BR42.001 and BS43.001,
.002, .004, .005, .009 and .014.

Phase 2

In previous seasons, several Phase 2 walls
associated with the Middle Islamic settlement
were identified, but it was unclear in sever-
al places how these features might coalesce
into discernable architectural units (Porter et
al. 2005: 205, 2010: 15-19). The 2009 season
greatly expanded the project’s understanding of
the relationship between Phase 2 architectural
units first identified during the 2004 and 2005
seasons. Beginning with Unit BR41, on the far
western side of Area L West, further excava-
tion has revealed a clear architectural unit. This
building is defined by Walls BR41.022 on the
north, BR41.033 (= BR41.009) and BR41.032
on the east, BR41.013 on the west and BR41.036
on the south. The building was entered from
the east via a doorway with a paved Threshold

— = —

~— BR41.025

4. The north side of Wall BR41.036 and flagstone Surface
BR41.025. This surface does not run up against the
wall, but instead abuts Fill BR41.046, which in turn
abuts Wall BR41.036 (photo by C. Morgan)

BR41.029. The roof of this building was sup-
ported by a least one arch spanning the width
of the room from north to south, as attested by
BR41.034, a springer bonded to Wall BR41.022.
Beyond the limits of the revised grid of 2005,
the collapse of a portion of the western balk of
2004 revealed that Wall BR41.009 was prob-
ably part of a doorway leading west. If the in-
terpretation of features visible in the section is
correct, then excavations in Unit BR41 have
thus far exposed one Phase 2b vaulted room,
very close to 5x5m in area, within a multi-room
structure. In 2009, soil deposits were excavated
north of Wall BR41.036 in order to determine if
flagstone Surface BR41.025 ran up to the wall.
Surprisingly, it was determined that this surface
does not run up against the wall, but instead
abuts Fill BR41.046, which in turn abuts Wall
BR41.036 (Fig. 4).

In Unit BR42, another architectural unit
emerged, although its perimeter has not yet
been completely defined. This architectural unit
shares Threshold BR41.029 with Unit BR41,
one of the only identified passages into the room
so far. Wall BR42.004 defines the room’s south-
ern limit and is an eastward continuation of Wall
BR43.036. Installation BR42.007 was attached
to this wall and appears to have been a spring-
er for a ceiling arch. The western edge of the
room, south of the doorway, is Wall BR42.020.
The northern perimeter of the room may be Wall
BR42.022, which was made visible on the sur-
face with some limited articulation. Future ex-
cavations in the northern half of Unit BR42 will
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test this hypothesis. The investigation of soil
layers was limited to the southern half of the
unit. Fills BR42.002, .003, .005 and .019 were
excavated until arriving on probable Phase 2a or
2b Surfaces BR42.011 and .021. These surfaces
appear to have been cut in the eastern part of the
unit.

The thick courtyard Surface BS42.058/036
that was identified in 2005 (Porter ef al. 2010:
17-18) was further exposed in the eastern half
of Unit BS43. Wall BR42.022 is the courtyard’s
southern boundary and Wall BS43.006 its east-
ern boundary. In prior seasons, Phase 1 and 2a
materials were excavated in Unit BS42 above
the Phase 2b courtyard surface. In 2009, a simi-
lar sequence was discovered. Phase 1 materials
were assigned to Fills BS43.014 and BS43.007,
while Phase 2a evidence was present in the form
of two very large, adjacent, flat-lying stones that
appeared at the bottom of Fill BS43.007. This
structure was likely related to the ephemeral
Phase 2a settlement activity found to its west in
2005 (e.g. Pit BS42.056) (Porter et al. 2010: 17).
Beneath this structure, Fill BS43.019 eventual-
ly gave way to the Phase 2b Surface BS43.021
that equals Surface BS42.058/036 further west.
Surface BS43.021 slopes upward as it approach-
es Wall BS43.006 but, 0.2m before the wall, the
surface dips down to expose a lower course of
the wall. This change may be due to animal bur-
rowing along the west face of the wall. No exca-
vations in or beneath the surface were attempted
in 2009.

Embedded in Surface BS43.021 was the
eastern extent of stone-lined Drain BS43.022,
portions of which were identified in 2005 as
BS42.062. South of the drain, 2 - 3 medium flat
stones were found sitting in Surface BS43.021.
These stones may be the start of a flagstone sur-
face that could be investigated in future seasons.
In order to understand this installation and sur-
face completely, the northern half of Unit BR42
will need to be excavated. The excavation of
Fill BS43.019 and Surface BS43.021 helped to
partially define the relationship with Threshold
BS43.020, the entrance to the barrel-vaulted
building described below. It was discovered
that the top of Fill BS43.019 ran up to the top of
Threshold BS43.020, while Surface BS43.021
ran up to the bottom of the threshold. These re-
lationships give rise to two phasing scenarios.

Either Surface BS43.021 is in phase with the 2b
surface inside the barrel-vaulted room (i.e. a per-
son would need to step up to enter the room),
or Surface BS43.021 is in phase with a yet-to-
be discovered surface beneath the present 2b
surface in the same room. If the latter scenario
proves to be correct, Surface BS43.021 and its
associated surfaces in Unit BS42 might have
been constructed during an even earlier phase
(2¢?) and reused in 2b. The continued excava-
tion of the barrel-vaulted room and threshold in
future seasons will determine which scenario is
correct.

Since 2004, a barrel-vaulted room has been
excavated across Units BR43, BS43, BR44
and BS44 (Porter et al. 2005, 2010). In 2009,
the room was further investigated down to the
room’s first prepared Phase 2b surface (Figs.
5, 6). The walls that define this room are, mov-
ing clockwise from Threshold BS43.020, Walls
BS43.003,BS44.009, BR44.011,BR44.002/009,

= e T i

5. Excavation activity in the Middle Islamic barrel-vault-
ed room: Units BR43, BS43, BR44 and BS44 (photo by
C. Morgan).
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0 5m

6. Overhead view of the Middle
Islamic barrel-vaulted room

(photo by B. Porter).

BR43.020 and BR43.047. As of the 2009 sea-
son, the foundations of these walls had not yet
been reached, although this is a goal for fu-
ture seasons. Entrances into this room seem to
have changed over phases. During Phase 2b,
Threshold BS43.020 on the north-west was the
only entrance into the room. At the north-east
corner of the room, there appears to be an en-
trance in Wall BS44.009 that was in use during
earlier phases of the building but was blocked
during Phase 2b. More excavation will confirm
this possibility. In 2005, the entrance to Cistern
BS44.042’s was discovered cut into the west end
of Wall BS44.009 (Porter et al. 2010: 19), but no
further revelations about its phasing were forth-
coming in 2009.

Phase 1 of this room consisted of the typi-
cal topsoil and roof debris found throughout
Area L West. Portions of this phase have been
excavated in the eastern and south-western ar-
eas during previous seasons (Porter et al. 2005:
204-207, 2010: 18). Similar Phase 1 materials
were encountered in 2009 in Fills BS43.004 and
BS43.005, located above and to the south of
Wall BS43.003. Phase 2a materials were found
below these deposits in Fills BS43.010 and
BS43.012, which possessed a different soil com-
position and contained more objects than above.
In the eastern half of the room, most of the Phase
1 and some Phase 2a material was removed in
2005 (Porter et al. 2005: 205, 207, 2010: 17-

19); the remaining deposits were removed in
2009. Phase 2b was characterized by roof and
wall collapse interspersed with evidence for
ephemeral settlement episodes. Fill BR44.017
was a typical collapse level with large ashlars
and limited amounts of soil. In the north-east
corner of the building, a fire installation (Fill
BR44.16 in Installation BR44.018) cutting into
Fill BR44.017 was exposed, containing a ma-
jority of charcoal. This feature was oval on the
surface, but its interior shape was irregular, mak-
ing it difficult to define its limits. Another fire
Installation BR44.020, this time containing ashy
material, was discovered in Fill BR44.019. Also
irregular in shape, this feature contained several
large tabin fragments and appears to be the re-
mains of an oven. A limited Surface BR44.022
of small cobbles was associated with this lat-
ter installation. Underneath this surface, Fills
BR44.022, BR44.024, BR44.026 and BR44.027
were excavated down to the more substantial
Phase 2b surface.

The Phase 2b surface is the most substan-
tially prepared surface to be excavated from the
Middle Islamic settlement. The first trace of this
surface was found at the end of the 2005 season,
in tabun Installation BR43.025, but it was only
partially excavated (Porter et al. 2010). In 2009,
the top of the surface was completely exposed
throughout the room as well as the installations
that were built on and into it. The room’s Phase
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2b Surfaces included BS43.018 and BR43.048
in the western half, and BR44.035, BR44.038
and BR44.058 in the eastern half. Altogether, the
surface was inconsistent across the room, with
plaster preservation being best to the east. To the
west, the surface consisted of beaten earth and
some plaster. A high resolution data collection
strategy was employed to collect macro- and
micro-artifacts in order to identify activity areas.
The surface was divided into a sub-grid of 10
x 10 cm squares and all objects and soil were
collected for a depth of between 5 and 10 cm.
The location of all objects was recorded using a
total station, all floor material was collected for
flotation, and phytolith, soil chemistry and mi-
cromorphology samples were taken from each
sub-grid square. Analyses of these materials are
currently underway at UC Berkeley and Knox
College.

Four installations were built on and into the
Phase 2b surface:

The first, Installation BR43.050 (Fill
BR43.051), was a ring of medium-sized stones
containing soil that was located in the room’s
south-west corner. The feature cut deeply into
the surface.

The second, Installation BR43.049 (Fill
BR43.040), extended out from the room’s south-
ern wall. It consists of four large, upright stones
on its eastern face and probably one more a small
distance away to the north-east. The construction
method — with the uprights being propped up in
part by small cobbles and chinks — closely mim-
ics that of other installations in the barrel-vault-
ed room, especially Bin BR44.032 described
below. Fill BR43.040 first consisted of many
medium-sized stones, packed in such a way as to
suggest a deliberate fill. These soon gave way to
a loose, brown fill that contained very few arti-
facts. The base of the fill corresponded both with
the bottom of the large upright stones and with
an apparent continuation of Surface BR43.048
underneath the installation.

The third installation, BR44.039, consisted
of 13 limestone blocks on a curvilinear north-
south axis. The blocks range in size from 80cm
X 30cm x 50cm to Scm x 2cm x lem. These
blocks run from the south wall to a point 50cm
away from the north wall, with no clear func-
tion at either end. The channel between the two
courses of blocks ranges in width from 23cm

at the southern extent to Scm between the large
ashlars at the northern extent, with a depth rang-
ing from 20 to 30cm throughout the gap. There
is one blocking stone before the ashlars at the
northern extent, but it did not appear removable
and its function is not obvious. Fill BR44.037
in the center of the drain was sealed by a lining
of flat rocks. There were very few objects in the
interior and the entire fill was collected for flota-
tion. The function of the drain is unclear. While
it has the apparent shape of a drain or channel
for water, it does not terminate in a storage fea-
ture like a cistern. The feature may have been
used as a drain and then later used as a room
divider in Phase 2b.

The fourth installation, Bin BR44.032, con-
sisted of five large ashlars aligned vertically on
an east-west axis. This unusual method of con-
struction (vertical rather than horizontal align-
ment) implies that this bin was built to maintain
a certain height rather than contain materials.
The ashlars also had gaps between them, with
little apparent attention to chinking or sealing
these gaps, also implying that the bin was not
made to contain materials. The ashlars were set
on top of smaller, leveling stones, similar in con-
struction to the other installations in the build-
ing. There were three layers of fill in the bin, the
first being an ephemeral ashy Fill BR44.028 at
the very top. This layer terminated with a flat
stone lining. Below this was Fill BR44.036, con-
sisting of mixed dirt and cobbles. This fill was
a different color (5YR 4/2) and texture than the
previous fill. Objects were relatively rare and
there was a more concentrated matrix with daub,
clay and charcoal inclusions. This fill terminated
at Surface BR44.038. The bin’s entire contents
were collected for analysis.

One additional feature, Pit BS43.017 (Fill
BS43.016), located in the north-west corner of
the room, may be a purpose-built installation as-
sociated with Phase 2b, although an alternative
origin as a later animal burrow could not be ruled
out. The oval-shaped pit seemed carefully cut on
its western and north-western sides, providing a
clear section of the area’s floor matrix. Although
the point at which it cut the floor around the rest
of perimeter was clear, the floor matrix was un-
fortunately ambiguous or absent to the south and
east. This irregularity may be due to intensive
burrowing activity, which seems to have been
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particularly destructive on the southern side.
The soil in the pit was very loose and clean, with
an abundance of pottery. The bottom of the pit
was easily recognized when a hard clay surface
curving inward toward the center was reached.

In all Phase 1 and 2 contexts, stone, bone,
ceramic, glass, botanical and phytolith samples
were collected and processed for future analy-
sis. Generally, Phase 1 contexts associated with
topsoil and roof collapse revealed a mixture of
ceramic vessel evidence dating to all periods
of Dhiban’s occupation, from the Early Bronze
Age to the present day. Phase 2a and 2b con-
texts demonstrated slightly more homogeneity
with regard to ceramic dating, with the major-
ity of forms dating to the Middle Islamic period,
followed by the Roman, Byzantine and Early
Islamic periods. The latest Middle Islamic ma-
terial tended to consist of handmade geometric
painted wares, and the green and yellow glazed
bowls that are diagnostic of the time period.*
Although several sherds were recovered, none
were completely restorable.

Within the barrel-vaulted room’s Phase 2b
surface, two objects of note were excavated. The
first is a large handmade geometric painted jar
that was broken and embedded in different areas
of the eastern half of the room’s Phase 2b sur-
face. Unfortunately, not all of the pieces were
recovered, but those that were indicate that the
vessel was relatively substantial. The rim di-
ameter is 28cm and only ca. 30 % of the rim,
neck and body are preserved. The vessel’s ex-
terior was decorated with an elaborate vegetal
and floral design in black pigment. The vessel
is currently being restored and prepared for il-
lustration.

The second object consists of two broken
rim sherds of a single vessel, decorated with
blue paint under a colorless alkaline glaze (Fig.
7). This incomplete vessel was also found im-
bedded in the Phase 2b Surface, this time on the
western side of the room. The vessel is a deep
curved bowl with a slightly carinated rim. The
diameter is 21cm and 60 % of the rim was re-
covered. A blue line decorates either side of the
rim. On the exterior, two vertical registers are

7. Obverse and reverse of a rim sherd from a bowl deco-
rated with blue paint under a colorless alkaline glaze
(photo by B. Porter and K. Leu,).

preserved that contain horizontally arranged
semi-circles. On the interior, a garland register
of floral and vegetal designs is preserved. Based
on parallels from other excavated contexts in
the Levant (e.g. Karak, Hamiah) and Egypt
(e.g. Fustat), Milwright dates the introduction
of similar vessels to the fourteenth century AD,
describing them as influenced by the Chinese
porcelain that was in circulation at that time
(Milwright 2008: 232-236). Radiocarbon dates
from the building’s Phase 2b surface corroborate
this fourteenth century date (see below).
Altogether, excavations in Field L West in
2009 strengthened initial conclusions that the
Phase 2b material reflects the end of the last
substantial Middle Islamic settlement at Dhiban.
According to the results of radiocarbon analysis
discussed below, this phase should be dated to
the late fourteenth or early fifteenth century AD.
This terminus post quem makes sense in light of
descriptions of the Mamluk empire’s economic

4. The authors are preparing a full report on the Middle
Islamic pottery corpus. See Porter et al. 2005: fig. 8 and
Porter et al. 2010: fig. 10 for examples from previously

excavated contexts. Similar vessels were found in the
described contexts during the 2009 season.
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de-intensification in Jordan that began in the late
fourteenth century (Walker 2004). The ephem-
eral Phase 2a surfaces that followed the Phase
2b settlement speak of possible failed attempts
to reoccupy the site during the end of Mamluk
empire and beginning of Ottoman imperialism
—a time of uneven political and economic transi-
tion throughout the Levant. Radiocarbon analy-
sis (see below) places these ephemeral squatter
activities in the sixteenth century AD. Phase 1,
while greatly disturbed owing to erosion and
recent activities, contains material culture span-
ning the sixteenth century to the contemporary
period. These ephemeral objects (e.g. Porter et
al. 2005: fig 9.3), lacking any association with
architecture, are the result of occasional season-
al camping activities that occurred during the
Late Islamic period.

While the project is gaining a better sense
of Middle Islamic Dhiban’s abandonment,
there remains a lack of understanding regard-
ing the Middle Islamic settlement’s foundation.
Questions still in need of answering include:
When did settlement intensification begin? Did
imperial demand or market command motivate
the settlement’s economic intensification? And
what were the settlement’s major industries?
The project predicts that additional phases as-
sociated with the Middle Islamic settlement’s
foundation will be identified below the Phase
2b surfaces that can answer these and similar
questions. At the end of the 2009 season, limited
sampling below the Phase 2b surface revealed
additional laminations. Furthermore, the tops
of features and walls became apparent once the
Phase 2b installations were removed following
their documentation. These features are likely
related to Phase 2c¢ and will receive careful at-
tention in future seasons.

Excavations in Area L East

Area L East refers to William Morton’s
original Area L trench (Areas LI - III) that was
excavated primarily in 1956 and 1957 and has
been left open until the present day. In this ex-
cavation area, measuring ca. 15 x 14 m, Morton
uncovered a large building dating to the Iron II
period, several walls from the Late Hellenistic /
Early Roman period, and a substantial Middle
Islamic residence. The results of Morton’s exca-
vations at Dhiban are largely unpublished (but

see Morton 1989), but the field notes are in the
possession of the DEDP, who are in the process
of bringing Morton’s excavation to publication.
One of the DEDP’s primary goals in excavating
in Area L East is to clarify the sequence exca-
vated by Morton in order to facilitate this pub-
lication.

As aresult of being exposed to the elements
for more than 50 years, the edges of Area L East
are heavily eroded, with thick deposits of collu-
vial wash accumulated at the base of the slopes
on all four sides of the trench. The primary goals
here in 2009 were: (1) to clean up the bottom of
Area L East in order to re-expose the Iron Age
architecture that Morton left in the bottom of the
trench and (2) to excavate the eroded slopes of
Area L East in order locate the surviving edges
of Morton’s trenches, with the aim of identifying
in situ deposits immediately adjacent to those
excavated by Morton. Excavating such deposits
would permit a better understanding of the area’s
stratigraphy in more detail than is possible from
Morton’s excavation notes alone. Additionally,
because erosion affected the upper portion of
the trench sections more than the lower sections,
excavating slopes provides access to the earlier
occupation layers at Dhiban more readily than is
possible elsewhere on the site, where Iron Age
and Late Hellenistic/ Early Roman deposits are
overlaid by substantial Byzantine, Early Islamic
and Middle Islamic evidence.

In order to facilitate these goals, a large scale
clearance, cleaning and remapping of the walls
remaining from Morton’s excavations was initi-
ated. While this was labor and time intensive,
these efforts were rewarded by the re-exposure
of Morton’s Walls 8, 15, 16 and 17 (Morton
1989: fig. 13; Routledge 2004: fig. 8.1). These
walls are all founded on bedrock and form a
central rectangular room that is clearly part of
a larger building. This was particularly evident
on the west side of Area L East where excava-
tions have traced portions of two additional Iron
Age walls associated with this same building.
Re-exposing the Iron Age walls excavated by
Morton has achieved two things. First, it has
demonstrated the general accuracy of Morton’s
architectural plans, which were integrated into a
GIS base map during the 2009 season (Fatkin et
al. inpress). Second, it has provided the opportu-
nity to consolidate a substantial Iron Age build-
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ing for the purposes of site presentation. While
the Mesha inscription indicates that Dhiban was
an important site for the Iron II period in Jordan,
there are at present very few remains from this
period visible to visitors to the site. Over the next
several seasons, the project hopes to change this
situation by continuing to expose, consolidate
and interpret this important Iron IIB building.

In 2009, excavation of the eroded slopes of
Area L East was conducted in three units. The
first was Unit BP48, located on the south side of
the trench, near the south-east corner (Fig. 8).
Unit BP48 was located at the top of the slope, in-
corporating level ground along its southernmost
side. As this level ground was adjacent to one of
the primary access routes to the excavation area,
the southernmost 1.5m of the grid square were
left unexcavated, resulting in an excavation area
of 3.5m north-south by 5m east-west. This exca-
vation area included an irregularly shaped ‘step’
along the southern section at the point where the
level ground began to erode and the slope broke
sharply. This ‘step’ measured 4m west - east and
between 40-60cm south-north. It was 35-70cm
higher than the rest of the unit and contained
several loci that appear to have been removed by
erosion elsewhere in the square.

The sequence of deposition is relatively
straightforward in BP48. In the area of the
‘step’, Topsoil BP48.001 overlies two succes-
sive layers of very fine grained, ashy deposits
BP48.004 and BP48.005; these seem to repre-
sent the accumulation of aeolian sediments af-
ter the site’s abandonment. The end of the ‘step’
was reached beneath BP48.005. The remaining
loci excavated in 2009 extend from the southern
section at 1.5m north to the next break in slope

at ca. 3m north. The first of these larger loci is
Fill BP48.006/007, a soil layer visible beneath
BP48.005 in the ‘step’ and traceable immedi-
ately below the surface to the north after vigor-
ous cleaning. The exposed nature of the north-
ern portion of this locus was illustrated by the
fact that it was cut by Pit BP48.009/010, which
contained the head of a twentieth century tureya.
The excavation of BP48.006/007 exposed the
primary architectural features of Unit BP48.
This was a room defined by Walls BP48.008 and
BP48.013 on the west and east sides of the unit
respectively, as well as Wall BP48.029 to the
south-which is partially visible in the section.
To the north this room was truncated by erosion
ca. 1.5m north of the southern section line. The
western Wall BP48.008 was built as two rows
of stone with rubble Fill BP48.003, a pattern al-
ready familiar from Middle Islamic architecture
in Area L West. Wall BP48.008 is preserved for a
length of ca. 2.85m. The bottom of this wall has
not yet been exposed. At present it has a maxi-
mum preserved height of 1.45m. On the eastern
side of the square a very poorly preserved Wall
BP48.013 was uncovered. Wall BP48.013 is pre-
served for a length of only 1.2m and a height of
just one course. It is of an uncertain construc-
tion pattern that may also be a double row with
rubble fill.

Walls BP48.008 and BP48.013 define a
room whose other primary feature, at least in
its final phase of occupation, was a low Bench
BP48.016 built against the eastern face of Wall
BP48.008. This installation consisted of one
course of rectangular, semi-shaped stones em-
bedded in a foundation of mud and field stones.
Bench BP48.016 abuts Wall BP48.008, which is

8. Phase 2 architecture in Unit
BP48, looking south (photo
by C. Morgan).
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clearly earlier than this installation. Less clear is
the relationship between Bench BP48.016, Wall
BP48.008 and thick plaster Surface BP48.018,
which represents the uppermost living surface
in Unit BP48. This hard surface clearly seals
up against Walls BP48.013 and BP48.029 and
covers most of the uneroded portion of the unit.
However, on the western side of the square, the
relationship between this floor and both Bench
BP48.016 and Wall BP48.008 is cut by a long
animal burrow: BP48.011/015. The facts (1)
that Surface BP48.018 was not evident beneath
Bench BP48.016 when it was removed and (2)
that there was no evidence for an intervening
foundation trench between Surface BP48.018
and Bench BP48.016 suggests that the two were
constructed together in the final construction
phase of the room. This relationship, however,
is not directly attested by stratigraphic evidence.
Surface BP48.018 consists of thick plaster
ranging from 5 to 8cm in thickness. The top Scm
of this surface was divided into 1x1m sub-grid
units. Soil chemistry, phytolith and micromor-
phology samples were taken from each sub-grid
with plaster flooring covering more than 50%
of its area. This meant that samples were taken
from four sub-grids (13, 14, 18 and 19) out of
the 25 possible in this 5x5m unit. In addition,
all of the plaster surface was floated by sub-
grid, with objects embedded in the top Scm of
flooring being individually point-provenanced
by total station. The latest material embedded in
this floor was diagnostic of the Middle Islamic
period, providing a terminus post quem for the
use of this surface and the final use of the Unit
BP48 room. Whatever plaster surface remained
after the top Scm was removed was collected for
flotation under the locus number BP48.020.

The removal of Surface BP48.018/020 and
Bench BP48.016 marked the end of the 2009
season. Beneath Surface BP48.018, excavation
ended on what could be another surface, con-
sisting of a small area paved with flagstones
embedded in plaster, provisionally identified
as BP48.025. How this feature relates to the
remainder of the unit is unclear, although it is
evident that Walls BP48.008 and BP48.013 both
continue below the level at which excavation
ceased in 2009. When compared to excavations
in Area L West, the occupational sequence in
Unit BP48 was much simpler, lacking the evi-
dence for ephemeral room use between the fif-
teenth and twentieth centuries. Most of the ar-
chitectural collapse that is characteristic of Area
L West’s Phase 1 was eroded in Unit BP48, with
the resultant exposed layers being disturbed by
twentieth century activities. In terms of the phas-
ing developed for Area L West, plaster Surface
BP48.018 would represent Phase 2b. However,
Phase 2a is not clearly attested.

The second unit to be excavated in Area L
East in 2009 was Unit BR47, a small trench lo-
cated along the west section of Morton’s trench
(Fig. 9). Excavations in an adjacent trench in
2005 (labeled L-Sect, or LII-III in Porter et al.
2010: 28-29, figs 15-16) revealed a sequence of
pre-Middle Islamic occupation consisting main-
ly of pottery-rich Early Roman fills and some
2m of well stratified remains associated with
Morton’s Iron II building, including three suc-
cessive plaster floors. In 2009 Unit BR47 was
opened, which encompassed the area of the 2005
sounding (formerly designated as L-Section)
and the slope immediately north of this area.
Even before excavation, it was clear that the
Unit BR47 slope was more heavily eroded than

9. Field L East section, looking
west (photo by C. Morgan).
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either L-Sect or Unit BS47 (see below), with no
post-Roman deposits surviving within the ex-
cavation area. A substantial deposit of eroded
slope wash, Fill BR47.001, was removed from
this area. Upon removal, the western edge of
Morton’s original excavation trench was found.
Unit BR47’s final shape measured ca. 2.60m
north-south and 1.65-2.0m east-west. The north-
ern side of the unit ran along the middle of wall
BR47.007, which effectively divided BR47 from
unit BS47 to the north.

Unfortunately, it immediately became evi-
dent that even the in situ portion of this unit had
experienced significant disturbance. =At the top
ofthe slope, a very large and deep animal Burrow
BS47.002 was found that cut through the upper-
most soil layers, BS47.006 and BS47.008. Once
this had been excavated and the area thoroughly
cleaned it became apparent that the burrow itself
was cutting into Foundation Trench BR47.019
for Wall BR47.007. In the south-west corner
of the excavation area, between the limits of
the 2005 sounding to the south and Foundation
Trench BR47.019 to the north, a small ‘island’
of preserved Iron Age deposits was found with
maximum dimensions of 1x0.60m. This Iron
Age ‘island’ contained layers associated with the
adjacent L-Sect trench of 2005 (BR47.003 and
BR47.005 = L-Sect. 011).

Foundation Trench BR47.019 cut the pre-
served Iron Age layers and contained Fills
BR47.006, BR47.008, BR47.009, BR47.010
and BR47.011, all of which seem to date to the
Late Hellenistic/Early Roman period based on
a preliminary analysis of their pottery assem-
blages. Pit BR47.019 seems to have been cut as
the foundation trench for Wall BR47.007. All of
the layers filling Foundation Trench BR47.019
contain a rather high density of ceramic vessels,
especially in relation to other common artifact
classes such as faunal remains. The layers of this
trench are primarily distinguished by their inclu-
sions. The lowest layer, BR47.010, is filled with
large cobbles and small boulders. It clearly runs
underneath Wall BR47.007 and was deposited
before the wall was built, perhaps as an initial
fill to level and stabilize the ground on which
the wall was constructed. Abutting BR47.010
in a strip along the east side of the excavation
area is Fill BR47.011, which is defined primar-
ily by the presence of burned and ashy soil lay-

ers, and the absence of large cobbles similar to
those found in BR47.010. Above Fill BR47.010
are Fills BR47.008 and BR47.009, which are
distinguished by the presence (BR47.008) or
absence (BR47.009) of a high density of coarse
gravel and tabin fragments. Fill BR47.008 runs
directly underneath Wall BR47.007 and over Fill
BR47.010. Fill BR47.008 appears to be the layer
upon which the lowest course of Wall BR47.007
was laid. Fill BR47.006 overlies Fill BR47.008
and represents the latest fill of Foundation Trench
BR47.019. Unfortunately, the truncation and dis-
ruption of this locus by the large animal Burrow
BR47.002 makes it impossible to determine
with confidence the surface level from which
Foundation Trench BR47.019 was cut. There is
no evidence for an Early Roman surface associ-
ated with Wall BR47.007 on its south side, but a
possible surface is visible in section on the north
side of this wall in BS47, as described below.
Therefore, Unit BR47 may have been exterior
to the building defined by Wall BR47.007. The
removal of Fill BR47.010 revealed the bottom
of Foundation Trench BR47.019. Excavation
ended with Fill BR47.012, a thin layer of com-
pact soil lying over an as yet unexcavated plaster
surface that appears to be part of a sequence of
superimposed plaster floors ending with Surface
BR47.018 (see below). Fill BR47.012 was not
completely excavated in 2009, but appears to be
Iron IIB in date.

As noted, the ‘island’ of preserved Iron Age
material on the south side of the excavation
area continues the sequence from the L-Section
sounding of 2005 (Porter et al. 2010: 28-29).
Fill BR47.003 is a layer of very dense and com-
pacted sediment containing boulders and large
cobbles. This deposit is evidently the result of
post-occupation collapse on to the last phase of
occupation of the large Iron Age IIB building
uncovered by Morton’s excavations. Beneath
this layer was Surface BR47.013, the first of the
building’s two plaster floors, which had a de-
posit of collapsed tabiin material lying on top
of it, viz. Fill BR47.005. In this fill, a molded
head of a bearded male figurine with prominent
ears was discovered (Fig. 10). The figurine is a
very close match with figurines found elsewhere
in Moab, e.g. Khirbat al-Mudayna on Wadr ath-
Thamad and Baldi‘ (Glueck 1934: 25, figs. 7a-
b). Surface BR47.013 was a well made plaster
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10. An Iron Age IIB figurine excavated in BR47.005 (il-
lustration by K. Leu)

floor ca. 2cm thick, preserved over an area of
just 80x40cm. Unfortunately, animal burrows
ran under and through the floor to such an extent
that phytolith and soil chemistry samples were
not taken owing to the likelihood of contamina-
tion. Surface BR47.013 was laid over a founda-
tion of flat, cobble-sized stones that provided
substantial floor support. As in 2005, an earlier
plaster Surface, BR47.018, was uncovered be-
neath the BR47.014 underflooring, with 40cm
of fill (BR47.016, BR47.017) between them.
Surface BR47.018 was thicker (3 - 4 cm) and
better preserved than Surface BR47.013. As a
result, soil chemistry, phytolith and micromor-
phology samples were all taken from the one
sub-grid (11) where this floor survived. In ad-
dition, the first 3cm of this floor was floated
and all of the artifacts embedded in the surface
were point-provenanced. A preliminary analysis
of the pottery suggests that the entire preserved
Iron Age sequence in BR47 dates to the Iron
IIB period. Excavation in BR47 ended with the
removal of Surface BR47.018, but it is evident
that a sequence of superimposed plaster floors,
likely Iron Age in date, underlies BR47.018 and
remains to be excavated.

The third unit to be excavated in Field L
East in 2009 was Unit BS47, situated imme-
diately north of Unit BR47 along the western
edge of Morton’s Area L trench. Excavation in
this unit initially concentrated at the top of the
slope, where a narrow strip (ranging from ca.
0.50 to 1.0m in width) of level soil along the
western edge of Morton’s excavation trench pre-
served uneroded portions of the later deposits.
These deposits were primarily Middle Islamic
in date and appear to represent what remains of
the eroded eastern end of an as yet unexcavated
structure lying mainly to the west in Unit BS46.
Most of the excavated deposits lie between the

two east-west oriented walls visible in the sec-
tion. The Middle Islamic sequence begins with
rockfall and is followed by fill layers. Although
no prepared surfaces were identified in exca-
vation or in the section, flat-lying pottery and
stones suggest that the upper interface of a com-
pacted Fill BS47.006 may have served as a sur-
face for this room. Underlying BS47.006 is Fill
BS47.014, which runs beneath Wall BS47.012.
The presence of Middle Islamic pottery in this
locus indicates a Middle Islamic foundation
for Wall BS47.012. Beneath BS47.014 a major
stratigraphic change was observed, with large
quantities of Early Roman pottery embedded in
a loose, pebble laden fill devoid of boulders or
cobbles. At this point, excavations on the upper
portion of the slope was suspended in order to
focus on clearing the thick erosion deposits that
overlay the eastern portion of BS47 at the base
of the slope. This was a major earth-moving op-
eration that took the remainder of the 2009 sea-
son.

Removing deposits of slope erosion that
were up to 2m in depth in some places achieved
two things. First, it re-exposed a number of ma-
jor walls from Morton’s excavations, especial-
ly his north-south Wall 8 and Wall BS47.036,
which appears to have been truncated by the
construction of Wall BR47.007. Wall BR47.007
was clearly built against and slightly over the
top of Wall BS47.036. Second, it permitted the
original western edge of Morton’s trench to be
traced and the section to be recut for a length of
ca. 4m, with a height of ca. 2m.

The large north-south section cut in Unit
BS47 exposed an interesting stratigraphic se-
quence that was documented but not excavated in
the 2009 season (Fig. 11). A series of fill layers,
a pit and rockfall overlay a thick plaster Surface
BS47.028/029. This plaster floor seals against
Wall BR47.007 and runs over the top of the ear-
lier Wall BS47.036. At the northern end of the
unit, it also runs above Wall BS47.035. Material
collected while cutting this section suggests that
deposits down to and including this plaster floor
were Early Roman in date. Approximately 40cm
below this upper plaster floor, a second plaster
floor is visible in the section. This plastered sur-
face has an underfloor foundation of flat stones,
much like the Iron Age floors evident in Unit
BR47, and was found to contain only Iron II pot-
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Iron Age

™ Wall BS47.036

R "’ba Wall BS47.035 —— »

11. Profile of Unit BS47, looking west (photo by C.
Morgan)

By

tery when the section was cut. This lower plaster
floor seals against Wall BS47.036 in the south
and Wall BS47.035 at the north end of the unit,
suggesting that these walls and floors formed a
single room at some point, probably in the Iron
IIB period. Beneath the stone foundation of this
lower plaster floor is a stone built wall or instal-
lation (BS47.038) that has been bisected by the
section on an oblique angle. At least two, and
perhaps three, thin and discontinuous plaster
layers that may represent successive floors run
north from this wall/ installation and seal against
Wall BS47.035. Again, pottery collected whilst
cutting the section suggests that these earliest de-
posits also date to the Iron IIB period, although
confident assessments must await the actual ex-
cavation of these deposits.

In summary, the preserved occupational se-
quence in Area L East consists of a large Iron
IIB building with at least two and possibly three
phases marked by thick plaster floors. This build-
ing appears to have been built on land cleared
down to sterile marl. Excavations in 2009 did
not dramatically change the DEDP’s original as-
sessment of the building’s construction, use and
abandonment during the Iron IIB period, viz. the
late ninth and eighth centuries BC (Porter et al.
2010: 29). New radiocarbon dates (see below)
from the 2005 L-Sect trench suggest an Iron 1B
date that corroborates the relative date provided
by ceramic vessel forms. Clearly, additional re-
search on the building is required before more

specific dates can be proposed. Cutting into and
building over this Iron IIB structure are Late
Hellenistic/ Early Roman walls with associated
floors in Unit BS47. The final major construc-
tion phase is the building of Middle Islamic do-
mestic structures that seal, rather than cut into,
Early Roman layers. In future seasons, the proj-
ect hopes to document the very thin Iron IIC and
Byzantine/ Early Islamic cultural levels that are
present in some (e.g. L-Section), but not all (e.g.
Unit BR47) areas.

Radiocarbon Analysis

The dating of archaeological strata by ra-
diocarbon analysis is an important aspect of the
DEDP’s research design. Radiocarbon samples
consisted of short-lived annual cereal grasses
(predominately wheat and barley) and wood
charcoal obtained from flotation samples col-
lected from excavated contexts. When possible,
cereal grasses were chosen over wood charcoal
in order to mitigate the effect of ‘old wood’
(Schiffer 1986). Sixteen samples were submit-
ted to the Oxford Radiocarbon Accelerator Unit
(ORAU) in 2010, eight from stratified cultural
deposits in Area L East and West, and the re-
maining eight from the lowest paleoterrace
adjacent to the wadi on the west slope. Eleven
samples proved satisfactory for analysis; five
were withdrawn by ORAU owing to insufficient
sample size, all of which were from the paleo-
terrace. Therefore all eight samples from Area
L were available for dating, whereas only three
samples from the terrace were possible (Table 1;
Fig. 12). All calendar dates are calculated with
OxCal 4.0 using the IntCal04 calibration curve
(Reimer et al. 2004).

On the paleoterrace, radiocarbon dates show
that the colluvial sequence found behind the ter-
race appears to be stratified chronologically.” A
sample of wood charcoal from a lower stratum
(DM17.005) dates to 85-229 cal AD (20, 1856
+/- 26 BP, OXA-23490), while another char-
coal sample from a stratum approximately 75cm
above it (DM17.002) dates to 1524-1649 cal AD
(20, 291 +/- 23 BP, OxA-23488). Although fur-
ther sampling from each stratum could improve
the accuracy of these dates, these initial find-

5. A discussion of these terrace features can be found in
Fatkin et al. in press, in the section entitled Paleo-

landscape Assessment: Landscape and Hydrology.

-125-



ADAJ 56 (2012)

__CnCal v4.0.5 Bronk Ramsey {2007} r:5 IntCal04 atmosoheric curve (Reimer st d 2004)
OxA-23487 il
OxA-23575 —
OxA-23490 -
OxA-23483 S
OxA-23456 o
OxA-23574 --A
OxA-23457 s
OxA-23484 S
OxA-23485 i 12. Results  from radiocarbon
— analysis of organic materials
OxA-23488 ‘t‘_l,— excavated during the 2009
OxA.23h86 1 season (OxCal v.4.0.5 Bronk
a S Ramsey [2007]; r:5 IntCal04
L EEEEEERE FAETEEEEES PR EEEE FEE TS SRR EEE WS E P 7 I
500 1000 500 1calBC/ icalAD 501 7001 1501 2001 atmospheric curve [Reimer
i et al. 2004]) (prepared by A.
Calibrated date ( calBC/ calAD) Farahani).

ings suggest that multiple, small-scale erosional
events have been a recurring process in Dhiban’s
site-formation sequence, consistent with regular
slope degradation over time. The observed se-
quence of coarse layers underlying thin soils
within this sequence also supports the idea of
regular slope wash, as opposed to large-scale
slope failures, as the dominant erosional process
at Dhiban. The construction of walls along the
edge of this terrace may have been intended to
stabilize soil throughout the occupational his-
tory of the site, allowing for the development of
regular stratification within erosional sequences
(Fatkin et al. in press).

The eight samples from Area L shed con-
siderable light on dates for Dhiban’s settlement
episodes. The earliest date comes from a sub-
floor (L-Sect.020, SG 4.1) in Field L East be-
neath Surface L-Sect.018 that has been dated
by ceramic evidence to the Iron IIB.® A barley
seed from this flotation sample yielded an earlier
date of 1209-1010 cal BC (20, 2907 +/- 26 BP,
OxA-23487). One explanation for these compet-
ing dates is the possibility that materials from
the early Iron Age were used to construct Fill
L-Sect.020 below this surface to prepare for its

construction. The early Iron Age date is strength-
ened further by the presence of early Iron Age
ceramic vessels in the soil matrix (Porter et al.
2010: 30). Although this test does not permit a
date to be assigned to the floor’s construction,
it does provide an insight into: (1) Iron II archi-
tectural construction techniques and (2) the pos-
sibility of an agricultural settlement in the early
Iron Age. The next earliest date is also from a
barley seed in a lower Surface L-Sect.024 (SG
4.1), yielding 789 - 538 cal BC (20, 2511 +/-
30 BP, OxA-23575). Although this is a broad
date range - owing to the effect of the ‘Hallstatt’
Plateau (Kilian ef al. 1995; van der Plicht 2004)
- the earlier half of this range falls comfortably
within the Iron IIb dating sequence, which ac-
cords with the ceramic evidence recovered in the
floor.

Additional light has been shed on Dhiban’s
Middle Islamic settlement by testing samples
from Phases 2a and 2b in the Area L West
building complex. A Phase 2b ostensible Bin
BR44.036 was sampled in the barrel-vaulted
room, from the lowest point of the bin, yield-
ing an anomalous date of 783-880 AD (25, 1190
+/- 24 BP, OxA-23483). This date in the Early

6. See Porter ef al. 2010: 28-29 for a description of the

stratigraphy and phasing of L-Section in Field L East.
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Table 1: List of radiocarbon samples tested following the 2009 season.

DEDP#| ORAU# |Square|Locus| Bag | SG Type C(I))l:;zn(;i;;;al Calendar Date (16) | Calendar Date (20)
1 OxA-23456 | BP48 | 18 | 213 | 18 | Wheatseed | 832+4/-24 | 1184 AD—- 1252 AD | 1165 AD - 1260 AD
2 OxA-23457 | BS43 | 18 | 234 | 18 | Wheatseed | 626 +/-23 | 1298 AD - 1391 AD | 1290 AD - 1397 AD
3 OxA-23483 | BR44 | 36 | 400 Wheat seed | 1190 +/-24 | 783 AD-880AD | 772AD-937AD
4 OxA-23574 | BS44 | 48 | 192 | 19 | Wheatseed | 825+4/-37 | 1185AD- 1259 AD | 1058 AD - 1275 AD
5 OxA-23484 | BR44 | 35 | 414 | 2 | Wheatseed | 605+/-24 | 1306 AD - 1396 AD | 1298 AD — 1405 AD
6a | OxA-23485| BR44 | 16 | 215 Charcoal | 306+/-23 | 1522 AD- 1644 AD | 1494 AD - 1649 AD
6b | OxA-23486 | BR44 | 16 | 215 Charcoal | 263+/-24 | 1530 AD - 1664 AD | 1522 AD — 1799 AD
7 OxA-23575 | L-sect | 20 | 127 | 4.1 |Barleyseed | 2511 +/-30 | 770 BC-553 BC 789 BC - 538 BC
8 OxA-23487 | L-sect | 24 | 174 | 4.1 |Barleyseed | 2907 +/-26 | 1187 BC—1041 BC | 1209 BC - 1010 BC
PT4 |OxA-23488 | DM17 14 Charcoal | 291+/-23 | 1524 AD- 1649 AD |1515 AD — 16458 AD
PT5 |OxA-23489| CI8 14 Charcoal |1.11 +/2 0.003 MODERN MODERN
PT9 | OxA-23490 | DM17 17 Charcoal | 1856+/-26 | 126 AD-215AD 85AD-229 AD

Islamic period suggests a fair amount of sedi-
ment turbation within this structure, or deliberate
backfilling using older materials from previous
settlement episodes. Additionally, evidence from
surfaces in the building complex supports the in-
terpretation of the building’s continued reuse on
either side of the Mamluk’s empire’s boom and
bust economy (Walker 2004). A wheat seed from
a Phase 2b floor (BS44.018 SG19) yielded a date
of 1058-1275 cal AD (20, 825 +/- 37 BP, OxA-
23574), while two wheat seeds from two Phase
2b contiguous floors yielded dates of 1298-1405
AD (20, 605 +/- 24, OxA-23484, BR44.035 SG
2) and 1290 - 1397 cal AD (20, 626 +/- 23, OxA-
23457, BS43.018 SG 18) respectively. These
results strongly suggest that the building’s use
began in the early years of the Ayyubid/Mamluk
empire — or perhaps even earlier — and contin-
ued until the empire’s economic interests in the
region declined. The Phase 2b surface described
above therefore likely dates to the late fourteenth
or early fifteenth centuries AD, and is probably
the last substantial use of the building complex.
A charcoal fragment from a much later Phase 2a
tabuin installation (BR44.016) cut into this floor
was dated to 1494 - 1649 AD (20, 306 +/-23,
OxA-23484). These results confirm the date of
the building’s Phase 2a ephemeral settlement ep-
isodes in the latter half of the Middle Islamic and
first half of the Late Islamic periods. Altogether,
these new dates from the Area L West building
complex accord with the results published in pre-
vious DEDP reports (Porter et al. 2010: 27-28).

Numismatic Evidence

The coins found during the 2009 season (n =
7) were all made from copper and emerged from
the excavation with heavy accretions of dirt and
some significant corrosion (Table 2). The coins
were subjected to a gentle, non-chemical clean-
ing process, which removed some of the ac-
creted material, but not enough to make precise
identifications possible in most cases. As a re-
sult, it is recommended that a chemical or elec-
trical cleaning method be used on these coins to
discover what further information may be re-
vealed. No inscriptional or design markers were
observable on five of the eight coins. One coin
is clearly Islamic, but needs further investigation
for a more specific identification. Coin 1B has
naskhi-style Arabic writing on both faces, but it
is not possible to decipher these legends.

However, two coins have strong indicators
of Mamluk origin. Coin 2 (BR41.003.152) has
two Mamluk indicators. The first is its method
of production. As the four nodes on the coins pe-
rimeter indicate, this coin was struck on a flan
that was in turn cut from a strip of molten metal.
This method of coin production was quite com-
mon in the Mamluk sultanate during the eighth
century AH/fourteenth century AD, albeit more
commonly encountered with the silver coins.
The second indicator is the trace remains of the
interlocking six pointed star on one side. This
framing device was quite common in the cop-
per coins produced in the Syrian mint during the
mid-eighth century AH/fourteenth centuryAD.
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Table 2: List of coins discovered in the 2009 season with
their provenance, weight and size.

No. | Unit | Locus | Bag |[Weight (gr)|Size (mm)| Notes
la |BE46| 3 85 3.36 17

Ib |BE46| 3 85 291 20

2 |BR41| 3 152 2.03 15

3 |BS43 1 23 0.67 11x13 | Broken
4 |BS47| 19 | 225 3.59 21

5 |BE46| 2 33 5.64 25

6 |BR40| 1 3 0.73 11

7 | BS43 1 5 5.43 26

Coin 4 (BS47.019.225) also has traces of
naskhi-style Arabic writing on both sides. In the
middle line of one side, the legend ...al-S(alih)
‘Imad... is legible. Along with the fabric, size
and weight of the coin, this leads to a tentative
identification as Type 290 from Balog (1964:
174). Balog identified this type as a dirham-type
fils, since it has no decorative designs but only
epigraphic legends. It is therefore possible that
coins of this type were struck in Cairo, since this
lack of decoration on copper coins seems to be a
marker of difference between the fuliis produced
by the Cairo mint as opposed to those struck in
the Syrian mints. Neither Coin 2 nor Coin 4 was
found associated with a surface and therefore
they offer no new information that could sub-
stantiate the proposed dates for Phase 2.

Site Preservation and Development

During the 2009 season, the DEDP made
important contributions to Dhiban’s preservation
and future site development. The most signifi-
cant actions included the consolidation of almost
all excavated walls in Area L. The Department
of Antiquities’ Madaba Regional Office man-
aged the process, while the DEDP funded the
purchase of supplies and technical labor from
their research budget. Walls that were not con-
solidated were backfilled. The DEDP also fund-
ed the construction of a 2m high, unconsolidated
barrier wall on the northern and eastern sides
of Area L, with the aim of diverting herd traf-
fic away from the trenches where future site de-
velopment is planned. Site visits in 2011 deter-
mined that the wall had proved resilient and that
only minor repairs are required from season to
season. The DEDP remains dedicated to assist-

ing the Department of Antiquities in their goal to
develop the site for visitors.
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WADI AN-NU‘AYDIYYAH 1: ANOTHER NEOLITHIC BARRAGE
SYSTEM IN THE AL-JAFR BASIN, SOUTHERN JORDAN

Sumio Fujii, Takuro Adachi, Hitoshi Endo, Masatoshi Yamafuyji,
Yui Arimatsu and Kazuyoshi Nagaya

Introduction

The Jafr Basin Prehistoric Project (JBPP),
headed by the first author, started in 1995 with a
view to tracing the process of pastoral nomadi-
zation in southern Jordan on the basis of archae-
ological evidence. The first and second phases of
this long-term research project were conducted
for twelve years, from 1997 until 2008, and ad-
dressed the establishment of a local chronology.
For this objective, we excavated more than a
dozen archaeological sites in the north-western
part of the basin, our main research area. This
series of investigations has enabled us to draw
a rough sketch of a cultural sequence extend-
ing from the appearance of short-range pastoral
transhumance in the latter half of the Pre-Pottery
Neolithic B (PPNB), through a gradual shift into
pastoral nomadism in the Pre-Pottery Neolithic
C (PPNC) and the Late Neolithic (LN), until the
establishment of fully fledged pastoral societies
in the Early Bronze Age (EBA) (Fujii n.d.b: fig.
38).

The third phase of the project was designed
on the basis of results from the PPNB agro-
pastoral outpost of Wadi Abi Tulayha, which
was continuously excavated in the latter half of
the second phase (Fujii 2006a, 2006b, 2007a,
2007b, 2007c, 2008a, 2009; Fujii and Abe 2008).
Our focus was on investigating the possible cor-
relation between PPNB pastoral transhumance
and the contemporary barrage system. The first
field season, conducted over approximately two
weeks between 13 and 24 September 2009, was
devoted to a comprehensive survey of Neolithic
water catchment facilities and neighboring agro-
pastoral outposts. The survey suggested that the
combination of the two components was the
norm for the Jafr Pastoral PPNB and penetrated

deep into the basin beyond the type-site (Fujii
2010a, 2010b). The second season took place
for about three weeks between 14 September
and 2 October 2010 and focused on rescue ex-
cavations at the Neolithic barrage site of Wadt
Ghuwayr 106 and its neighboring outpost of
Wadt Ghuwayr 17 (Fujii, ef al. 2011; Fujii et al.
2011). The third and fourth seasons, our main
concern here, was carried out for a total of six
weeks between 4 and 29 September 2011 and
18 March and 5 April 2012. The target of the in-
vestigation was Wadi an-Nu‘aydiyyah 1, anoth-
er barrage system newly found in the northern
part of the Jafr Basin. The investigation has pro-
vided further insights into the location, chronol-
ogy, function and formation process of the Jafr
PPNB barrage system as essential infrastructure
supporting initial pastoral transhumance. This
report briefly summarizes the investigation re-
sults from this unique extramural site.

The Site and its Setting

The site of Wadi an-Nu‘aydiyyah 1 was
found for the first time in the summer of 2011,
during investigations at Wadi Ghuwayr 17 and
106, lying ca. 20km south-east of that site. Like
the Wadi Ghuwayr sites, it is located on a lime-
stone plateau behind the escarpment that defines
the northern edge of the Jafr Basin (Figs 1-2).
The surrounding natural environment is harsh
and no perennial natural water sources are avail-
able. Local vegetation is very poor and no tradi-
tional villages are present. For this reason, local
land use has long been limited to seasonal pas-
turing.

Wadian-Nu‘aydiyyah 1 is a simple, extramu-
ral site that consists only of two long freestand-
ing stone-built walls (Fig. 3). It is isolated in the
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middle of a flint pavement desert (Ar. hammad)
and appears not to have been associated with a
neighboring settlement. However, as described
below, four limestone and flint workshops (loci
1001-1004) are located nearby, suggesting the
existence of neighboring encampments. In addi-
tion, another barrage site, Wadi an-Nu‘aydiyyah
2, is situated ca. 1km lower down the same drain-
age system. Thus, we can argue that the barrage
site of Wadi an-Nu‘aydiyyah 1 is one of the ma-
jor components of the Wadt an-Nu‘aydiyyah site
complex. Incidentally, Wadi an-Nu‘aydiyyah

1. Wadrt an-Nu ‘aydiyyah 1 and PPNB sites in and around the Jafr Basin.

flows northwards to join Wadt al-Hasa, one of
the major drainage systems of the Transjordan
Plateau. It follows that in terms of hydrology, the
site belongs to the Wadt al-Hasa drainage system
rather than the Jafr drainage system.

The two wall alignments occupy flat terrain
in the northern half of an oval playa (Ar. Qa°)
(Fig. 4). This playa, ca. 400m long and up to ca.
250m wide in terms of present surface area, is
the lowest component of a semi-open playa sys-
tem that forms the uppermost course of one of
the headwaters of Wadi an-Nu‘aydiyyah. Thus,
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it follows that the two walls occupy the lowest
part of the semi-open playa system, a location
common to every PPNB barrage system known
to date in the Jafr Basin (Fujii n.d.b; Fujii et al.
2011). A triangular braided channel is formed
behind the lower barrage, viz. at the final outlet

of the playa system, being followed by a small
converging wadi ca. 3-5m wide and ca. 0.1-0.5m
deep (Fig. 5). Both features are also common to
the other examples, corroborating the sugges-
tion that the Jafr PPNB barrage systems shared
a number of common locational characteristics.
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4: Wadi an-Nu ‘ayiyah 1. distant view of the site (looing
north-east).

5. Wadi an-Nu ‘aydiyyah 1: distant view of the site (looking
south).
The Investigation

We adopted the same excavation meth-
ods used at the nearby barrage site of Wadi
Ghuwayr 106. To begin with, we identified
the main axis of the barrage system and estab-
lished two arbitrary leveling points, BM-1 (ca.
1,026m; N 30°41.689; E 036°24.287) and BM-2
(ca. 1,026m; N 30°41.771; E 036°24.273),
along that axis. Subsequently, we measured the
relative elevations of the main axis and several
perpendicular axes at 50m intervals, and plot-
ted the outline of surrounding topographical
features (Fig. 3). We then assigned serial num-
bers to the in situ wall remains of the two bar-
rages at intervals of ca. 5-10m and produced
general plans by plotting these marked points
by plane table.

Following our previous investigations,
we designated the two stone-built features as
Barrage 1 and Barrage 2 in descending order of
elevation, i.e. from the south to north. Barrage
1 was intensively examined by means of a total

S. Fujii et al.: Wadi an-Nu ‘aydiyyah 1

of six excavation areas (Areas 1-6) set up par-
allel to the major axis of the barrage system.
The scrutinized wall sections totaled ca. 40m in
length, equivalent to ca. 27 percent of the whole
length of the barrage wall (ca. 150m). In addi-
tion, two trenches (Trenches 11 and 22) were
opened to the north and south of the barrage
wall for the purpose of exploring the location
of a buried wadi. Barrage 2, on the other hand,
was briefly examined with three small trenches.
Excavated soil from the two features were not
sieved owing to the extreme scarcity of small
finds, but a small sample of basal deposits from
Barrage 1 was collected with the aim of recov-
ering any preserved organic remains. Several
charcoal fragments and carbonized seeds were
recovered by flotation and are now under analy-
sis (Dr Hiroo Nasu pers. comm.).

The site stratigraphy was examined in every
excavation area, as well as in a robber pit next
to the west ‘wing’ of Barrage 1. It is summa-
rized as follows (Fig. 24): Layer 1 — the surface
layer —is ca. 5-10cm thick and consisted of light
buff, slightly compact, silty sand deposits and
a large amount of heavily abraded flint pebbles
forming the present Hamad surface. Layer 2 is
ca. 10-20cm thick, containing light brown, less
compact, silty sand deposits and a small number
of Hamad flints. Both layers covered the lower
half of the barrage walls as subsequently depos-
ited layers. (Layers 2a-2d are broadly identical
to Layer 2 in terms of content, but point to thick
fill deposits in an open-cut limestone quarry in
front of the barrage wall.) Layer 3 consists of
reddish brown, relatively compact, silty sand
deposits ca. 30-40cm thick. The two barrages
were constructed on the upper surface of this
layer (often with a mud bank intervening in be-
tween). Layer 4 is a reddish-brown weathered
limestone layer ca. 30-40cm thick and occa-
sionally includes limestone cobbles and boul-
ders, presumably from the open-cut quarry (Fig.
12). Layer 5 is a chalk layer more than 20cm
thick, being extensively exposed at the base of
the limestone quarry. This layer also includes
high-quality limestone boulders, some of which
were pulled off to leave small to large depres-
sions at the base of the quarry. Such is our pres-
ent understanding of the site stratigraphy, but
further verification is needed to consolidate this
tentative perspective.
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Excavation of Barrage 1

Barrage 1 is located slightly to the east of the
center of the oval playa, at a distance of ca. 250m
from the present inlet of the playa and ca. 150m
from its outlet (Fig. 3). It is constructed across the
playa and opens toward the south-south-east. The
barrage wall, ca. 150m in total length and up to ca.
0.4-0.7m in preserved height above the contem-
porary ground surface, spreads both ‘wings’ up-
stream to form a W-shape with a small protrusion
at its center (Figs. 6-8). Seeing that fallen stones
around the wall are very scarce, there would ap-
pear to be little difference between preserved and
original wall heights. The playa surface in front of
the barrage wall measures ca. 2-3 ha, which is the
standard flooded area of the Jafr PPNB barrage
(Fujii 2010c, n.d.b).

The barrage wall was constructed with a
single row and up to three to five courses of
undressed or partly dressed limestone cobbles
and boulders ca. 30-80cm long. The central
part of the barrage wall used halved cobbles
and boulders, both of which were piled up with
their fractured surface facing outward. Overall,
the barrage wall was of high quality and rela-
tively well-preserved considering that no clear
evidence for clay mortar was confirmed. Of
interest is the fact that three kinds of masonry
techniques were used. The foundation course
is usually constructed of upright boulders ar-
ranged in stretcher bonds. The middle courses,
on the other hand, consist of cobbles piled up
horizontally using the same stretcher bonds.
The uppermost course uses smaller cobbles and
a header bond technique. This eclectic masonry
technique is shared by the PPNB agro-pastoral
outposts as well as by contemporary barrages
(e.g. Fujii 2007b: fig. 8, 2007c: fig. 6), suggest-
ing that it was standard for stone-built structures
in the PPNB Jafr Basin.

As with the lower barrage, the masonry wall
of Barrage 1 was often supported by foundations
and / or rear banks. Unexpected was the existence
of a subterranean retaining wall up to ca. 1.2m
high, which was constructed in front of the bar-
rage wall (i.e. at the northern edge of the open-cut
limestone quarry). This robust wall was probably
intended to cope with strong sideways water pres-
sure in order to prevent the barrage wall from col-
lapsing. The discovery of such a robust revetment
buried under the thick deposits in front of the bar-

rage wall necessitates a re-examination of several
previously investigated barrages in the Jafr Basin.

Area 1

Area 1 was established to examine the struc-
ture of a well-preserved wall section slightly to
the east of the central protrusion of the barrage
(Figs. 9-11). The excavation revealed a high
quality masonry wall ca. 13m long and up to ca.
0.7m in preserved height, which was slightly out-
curved in a downstream direction. It follows that
the wall segment is combined with the central
protrusion in Area 2 and, as a whole, describes
a gentle S-shape. This is an ingenious device to
disperse the strong sideways water pressure act-
ing on the central part of the barrage. A small
mud bank ca. 0.3m high and ca. 1m wide was
confirmed behind the wall.

Of significance is the discovery of the subter-
ranean retaining wall up to six stone courses or
ca. 1.2m high. The wall ran parallel to the barrage
wall, with an intervening rubble core ca. 1m wide
between the two, thus forming a gentle double
arc slightly out-curved towards the lowest course.
The masonry technique of the revetment was of
high quality with every course of construction
material laid horizontally, occasionally using
limestone rubble as adjusters. The revetment oc-
cupied the northern edge of the open-cut lime-
stone quarry, which had been excavated down to
the upper surface of Layer 5 or even beyond (Fig.
12). There is no doubt that the operation was in-
tended to procure the good quality limestone cob-
bles and boulders present in Layer 4 and on the
upper surface of Layer 5. As a matter of fact, the
quarry base was uneven and still retained small
to large depressions left by removed stones. The
discovery of the open-cut limestone quarry in
front of the barrage wall sheds light on the reason
why the barrage occupies muddy ground without
much in the way of exposed construction mate-
rial, and why many of the limestone cobbles and
boulders incorporated into the barrage wall are
less weathered in comparison with other stones
scattered around the site.

Also of interest is the origin of the fill depos-
its in the open-cut quarry. Unexpectedly, a small
hearth (loc. 148/171) found between Layers 2d
and 2e produced a C-14 date of 1266 + 23 cal.
BP [TAAA-113379]. Consistent with this date
is the occurrence of an early Islamic gravestone
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6. Barrage 1: plans and sections / elevations (including Areas 3, 4 and 6).
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7. Barrage 1: general view (looking south-west).

and a dozen contemporary plain ware sherds
from Layer 2d in Area 2. As described below,
the lower fill layers in Area 1 also yielded a few
similar pottery sherds. These facts suggest that
aside from the basal deposits (Layer 2e) and the
fill deposits in the series of depressions, most of
original deposits and pit-spoil in the open-cut
quarry were washed away in floods after the ear-
ly Islamic period. Incidentally, the same observa-
tion was made at Barrage 1 of Wadi Aba Tulayha
(Fujii 2007b: 409-410).

Area 1 yielded a grooved stone weight from
Layer 2b (Fig. 34: 1), a heavy-duty digging tool
from Layer 2c (Fig. 34: 7) and a few early Islamic
plain ware sherds (similar to the finds recovered
in the neighboring Area 1) from Layer 2d. As
discussed below, there is a high possibility that
the two former artifacts derived from the original
deposits in the open-cut limestone quarry.

Area 2

The operation in Area 2 examined the struc-
ture of the protrusion in the center of the bar-
rage (Figs. 13-15). It was also protected with a
revetment or robust subterranean retaining wall
constructed at the northern edge of the open-cut
limestone quarry. There is no doubt that, as sug-
gested above, the central protrusion was com-
bined with the slightly out-curving wall section
at the neighboring Area 1 to divert the strong wa-
ter pressure toward both sides. A similar device
has been confirmed at most of the PPNB barrages
known to date in the Jafr Basin (e.g. Fujii 2007b:
fig. 9,2007c: fig. 5; Fujii, Adachi et al. 2011: fig.
7), suggesting that they were constructed accord-
ing to the same basic design.

Itis inconceivable, however, that strong side-

8. Barrage 1: general view (looking north-east).

ways water pressure acted on only one part of the
barrage wall when we consider the flat topogra-
phy in and around the playa. Of significance in
this regard is the cross-section of Trenches 11
and 22 described below (Fig. 21). The existence
of lenticular fluvial deposits (i.e. Layer 2”) sand-
wiched between Layers 2 and 3 suggests that the
central protrusion was constructed across a small
wadi ca. 5-6m wide and ca. 20-30cm deep. If this
is the case, it would follow that the present playa
was formed after the construction of the bar-
rage, probably as a result of its damming effect.
As discussed below, this new perspective would
provide valuable insights into the formation pro-
cess of the Jafr PPNB barrage system.

An early Islamic gravestone and a dozen
plain ware sherds were found in Layer 2d, a lower
fill deposit in front of the central protrusion (Fig.
34: 9-11). As suggested above, their occurrence
in the lower fill layer indicates that the original
deposits in the open-cut limestone quarry were
almost washed away by repeated floods after the
Neolithic. One of the few possible exceptions to
this is a small digging tool again recovered from
Layer 2d (Fig. 34: 8). As with the similar artifact
from the neighboring excavation area, there is a
possibility that this stray find derived originally
from the Neolithic quarry.

Area 5

This small excavation area was established
to explore the eastern extension of the limestone
quarry and revetment. Though not completed
owing to time constraints, the limited deep
sounding at the south-western corner revealed a

stone alignment running parallel to the barrage
wall (Figs. 13, 16). There is no doubt that this
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9. Barrage 1: plan, lateral view and sections / elevations of Area 1.

robust wall section represents an eastern exten-
sion of the revetment attested to in Areas 1 and 2.
It therefore follows that the open-cut limestone
quarry extended at least as far as the eastern turn-

ing point of the barrage wall. The excavation also
revealed a barrage wall up to four courses high,
carefully constructed of halved limestone boul-
ders. No artifacts were found.
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10. Barrage 1: general view of Area 1 (looking west).

o

11. Barrage 1: general view of Area 1 (looking north-east).

Areas 3, 4 and 6

These three small excavation areas briefly
explored the structure of the western half of the
barrage. The limited excavations showed that it
was much inferior in construction quality than
the wall of the eastern half, being not more than
a few courses high and constructed with smaller,
less standardized limestone cobbles (Figs. 6, 17-
19). This contrast suggests that the western half
of the barrage was constructed as a simple bar-
rier to retain a seasonal flood.

The same applies to the subterranean struc-
ture. Although the sub-trench set in the middle of
Area 6 produced evidence for a western exten-
sion of the open-cut quarry attested to in neigh-
boring Area 2, no clear evidence for the revet-
ment was confirmed. What we found instead was
a part of a mud bank that protected the front of
the poorly constructed barrage wall. This means
that the robust masonry revetment characteristic
of the eastern half was replaced by the mud bank
between Area 2 and Area 6. This is probably be-

12. Barrage 1: general view of the south trench of Area 1
(looking north-east).
cause this part of the quarry failed to yield any
of the expected building stones. (As a matter of
fact, the cross-section of the robber pit described
below clearly indicates that no good quality
building stones were present in the layers on the
western half of the barrage.) The inferior quality
of the barrage wall behind the bank may also be
understood in the same context. Though not suf-
ficiently explored in the other two excavation ar-
eas owing to time constraints, a combination of
a non-productive open-cut limestone quarry, an
inferior barrage wall and a front bank (instead of
a revetment) appears to characterize the western
half of the barrage. With the exception of several
undiagnostic flint flakes, no artifacts were found.

Stone Alignment

A short stone alignment was found in the
middle of the flooding area of the barrage, at a
point ca. 13m south-east of BM-1 (Figs. 6, 20).
Describing a gentle curve, it extended for ca.
Sm roughly north - south. This feature was very
simple in structure, being constructed of a single
row and course of upright undressed limestone
cobbles, partially supported by rubble. No arti-
facts were recovered around the feature.

Nothing can be said about the chronologi-
cal correlation or otherwise of this feature with
the neighboring barrage, except that the feature
might once again be founded on the upper sur-
face of Layer 3. The specific use of this unique
feature is also unknown. A possible interpreta-
tion is that it represents a remnant of an embank-
ment constructed along the buried wadi, but it
appears too ephemeral for such a role. (It also
casts doubt on the assumption that the similar
example at Barrage 2 is far from the supposed
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14. Barrage 1: general view of Areas 2 and 1 (looking
north-east).

5. Bafrage 1: general view of Area 2 (looking north).

16. Barrage 1: general view of Area 5 (looking north).

position of the buried wadi.) Worth bearing in
mind is an elderly workman’s comment that lo-
cal herders often still construct similar features
as a water level gauge. According to him, this
simple device enables them not only to know the
water level of a flooded playa but also to guide
their livestock so as not to get stuck in the mud.
In view of the existence of a similar feature at
Barrage 2 described below, this intriguing eth-

general view of Area 3 (looking north-

17. Barrage 1:
west).

: it 4 i G e e
18. Barrage 1: general view of Area 4 (looking north-
north-west).

——

rth-

A : e
19. Barrage 1: general view of Area 6 (looking no

north-west).

no-archaeological interpretation seems worth
testing.

Trenches 11 and 22

Two long trenches were opened in search of
possible evidence for the presence of a wadi that
was likely dammed up by Barrage 1 (Fig. 6).
Trench 11 was set up across BM-1 lying ca. 30m
upstream of the barrage wall. Trench 22 was ar-
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20. Barrage 1: general view of stone alignment (looking
south).
ranged at a point 50m north of BM-1, or ca. 20m
downstream of the barrage wall, again with the
major axis of the barrage system at the center.
The deep sounding at Trench 11 confirmed
that shallow fluvial deposits (Layer 2°), ca. 6 m
wide and ca. 0.2-0.3m thick, were sandwiched
between Layer 2 and Layer 3 (Figs. 21, 22).
These probably represent the wadi being bur-
ied by the damming effect of the barrage. Given
that the central protrusion of the barrage corre-
sponded with this location, it would follow that
a small stream flowed in a north-north-westerly
direction taking an easterly course within the
present playa (Fig. 3). This assumption, if cor-
rect, would explain the reason why the barrage
system is located slightly to the east of the center
of the present playa (newly formed through the
damming effect of the barrage), and why its ma-
jor axis is slightly off-center.
Trench 22 also yielded similar deposits be-
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tween Layers 2 and 3 (Figs. 21, 23). However, it
was much larger in scale (ca. 20-30cm thick and
more than 10m wide) and, at the same time, con-
spicuously uneven on both its upper and lower
surfaces. Seeing that the width of the buried
wadi appears to be consistent between Trench
11 and the central protrusion of the barrage, it
is most unlikely that the wadi suddenly became
wider behind the barrage. A key to this enigma
is the formation of a triangular braided channel
behind Barrage 2 (Fig. 3), which suggests the
possibility that these wide and uneven deposits
represent a mixed picture of buried wadi and a
braided channel newly formed behind Barrage
1, subsequently buried under similar fluvial de-
posits. As discussed below, this tentative per-
spective would contribute towards a better un-
derstanding of the formation process of the Jafr
PPNB barrage system.

Incidentally, Trench 11 — to say nothing of
Trench 22 — includes both Layer 3 and Layer 4.
This means that the open-cut limestone quarry
did not reach this area of the site. It follows that
the southern edge of the quarry was located
somewhere between the trench and the southern
end of Area 1 (Fig. 6), a likely assumption when
we consider the length of the two ‘wings’.

Robber Pit

There was a large robber pit, probably dug by
heavy machinery, beside the west ‘wing’ of the
barrage. We partly cleaned its sections and exam-
ined the intact site stratigraphy outside the lime-
stone quarry (Figs. 24-26). Since results of the
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21. Barrage 1: sections of
Trenches 11 and 22.
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22. Barrage 1: general view of Trench 11 (looking north-
north-east).

e Ak |

23. Barrage 1: general view of Trench 22 (looking north-
north-east).

25. Barrage 1: general view of the western wall of the
robber pit (looking south-west).

26. Barrage 1: general view of the eastern wall of the
robber pit (looking north-east).
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24. Barrage 1: cross-sections of
the robber pit.

investigation have been collectively described
above, no repetition is needed here. The two co-
lumnar sections provided valuable insights into
the purpose of the open-cut limestone quarry.
Incidentally, the robber pit yielded a large
stone weight, a chronological indicator of the
Jafr PPNB barrage system (Fig. 34: 2). This
limestone product occurred as a stray find in the
base of the pit. Seeing that several limestone

cobbles were scattered in and around the pit, it
is conceivable that the diagnostic find was com-
bined with the other cobbles to form an attrac-
tive stone-built feature, probably a tomb. It is
our present interpretation that the stone weight
was originally incorporated somewhere into the
barrage wall and was then re-used in the erased
feature as building material. Similar artifacts
occurred as stray finds in Area 1 (Fig. 34: 1)
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29. Barrage 2: general view (looking north-east).
and behind Barrage 2 (Fig. 34: 4). These finds,

though not in situ, are suggestive of a PPNB date
for the Wadi an-Nu‘aydiyyah 1 barrage system.

Excavation of Barrage 2

Barrage 2 is situated ca. 130m downstream
of Barrage 1, or ca. 20m upstream of the playa
outlet (Fig. 3). As with the upper barrage, it is
constructed across the playa and is oriented to the
south-south-east. The barrage wall, ca. 125m in
total length and up to ca. 0.3-0.4m in preserved
height, describes a roughly straight line in its
eastern part and a gentle curve in its western part
(Figs. 27-29). Overall, the barrage is much inferi-
or in construction quality than the upper barrage,
being up to a few courses high and constructed of
much smaller and less standardized construction
materials. Furthermore, it is devoid of both a cen-
tral protrusion and a revetment (Instead, as noted
below, it is equipped with a rectangular rear wall
and an extensive foundation bank) The flooded
area is slightly smaller in scale than Barrage 1,
being estimated at ca. 1-2 ha. These contrasts be-
tween the upper and lower barrages are common

30. Barrage 2: general view of Area 1 (looking north-
north-west).

to every Neolithic barrage system known to date

in the Jafr Basin (Fujii 2007¢, 2011c¢), providing

a key to understanding their formation process

(Fujii et al. 2011).

Area 1

The operation in Area 1 aimed to examine
the structure of the central part of the barrage.
It revealed three simple walls, which all sat on
an extensive foundation bank overlying Layer 3
(Figs. 27, 30). The central wall stretched across
the excavation area and can, therefore, be de-
fined as the main part of the barrage wall. The
front wall may be regarded as a simple barrier
for protecting the barrage wall from erosion. The
rear wall, on the other hand, formed the western
edge of a rectangular rear ‘fence’ that extends
along the central part of the barrage. Seeing
that only this wall was constructed with upright
slabs, it may have been packed with mud and
rubble and used as a sort of rear support for the
barrage wall. No datable in situ artifacts were
found in the excavation area.

We opened a small sub-trench in front of the
barrage wall for the purpose of exploring the ori-
gin of the huge volume of deposits used in the
construction of the large-scale bank extending in
front and behind the barrage wall. We found a
forward extension of the foundation bank, but
no clear evidence for the material source was
obtained within the extent of the sub-trench. A
possible interpretation is that, as with the west-
ern part of Barrage 1, a non-productive open-cut
limestone quarry existed ahead of the sub-trench
and supplied silty deposits as well as low quality
building stone (This is highly likely as, in con-
trast to Area 1 of Barrage 1, Layers 4 and 5 in
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31. Barrage 2: general view of Area 2 (looking north-
west).

the sub-trench include small limestone cobbles
only). There is a possibility that the non-pro-
ductive open-cut quarry in front of the barrage
was extensive, but a re-investigation is needed
to verify this tentative perspective. No datable in
situ finds were recovered.

Area 2

This excavation area was opened to ex-
plore the structure of the western part of the
barrage wall. The limited excavation revealed
a well-preserved masonry wall segment up to
ca. 0.5m high that used upright limestone cob-
bles as foundations (Figs. 27, 31). However,
unlike Area 1, no clear evidence for the front
protection wall was confirmed. No diagnos-
tic artifacts were found in the operation area,
but a diagonally truncated stone bar made of
cortical flint was recovered at a point ca. 15m
south-west of the area, beside wall segment
7/8 (Fig. 34: 3).

Areas 3a and 3b

32. Barrage 2: general view of Area 3 (looking north).

S. Fujii et al.: Wadi an-Nu ‘aydiyyah 1

These two small excavation areas were set
up across wall segment 20/21 in the eastern
part of the barrage (Figs. 27, 32). The small
soundings confirmed an eastern extension of
the poorly constructed barrage wall, the front
protection wall and the extensive foundation
bank, all attested to in Area 1. The existence
of the extensive foundation bank implies that
the open-cut limestone quarry, a likely source
of raw material, extended eastward too. It ap-
pears that as with Barrage 1, Barrage 2 was

kR R S X :
33. Barrage 2: general view of stone alignment (looking
north).

also reinforced in its eastern half, at least in
terms of the foundation bank. As suggested be-
low, this is probably because the eastern half
of the playa gave passage to seasonal flood-
waters. A stone weight was found behind the
barrage wall, at a point ca. 15m east of Area
3b (Fig. 34: 4).
Stone Alignment

Barrage 2 was also associated with a short
stone alignment (Figs. 27, 33). However, unlike
the similar example at Barrage 1, this one was
much smaller in size (ca. 1.5m long) and was
located close to the western edge of the expected
flooded area. As suggested above, this isolated
feature might have been used as a water level
gauge during the rainy season, but further veri-
fication is needed to validate this ethno-archaeo-
logical working hypothesis.
Small Finds

Small finds from the extramural barrage site
are understandably very scarce, being limited to
three stone weights, a diagonally truncated stone
bar, a few dozen chipped flint artifacts and a lim-
ited number of early Islamic artifacts. Although
none of them occurred in situ, they provide valu-
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able insights into the date of the barrage system.
In addition, several Arabic graffiti probably in-
scribed in the recent past were found on con-
struction materials, but they are omitted from
the following description.

Stone Weights

Atotal of three stone weights were recovered:
two from Barrage 1 and the other from Barrage
2. All of them were made of a fine-textured, and
therefore heavy, limestone boulder. The largest
example (52.5cm long, 27cm wide, 24cm thick
and ca. 46 kg in weight) occurred in an upper
fill layer (Layer 2b in Area 1) of Barrage 1 (Fig.
34: 1). Unusually, this stone weight is made of
a prismatic limestone boulder and, probably for
this reason, substitutes a circumferential groove
for a pair of lateral notches. The second largest
example (45.2cm long, 39.4cm wide, 15.8cm
thick and ca. 36.2 kg in weight) was recovered in
the robber pit beside the west ‘wing’ of the same
barrage (Fig. 34: 2). The existence of a small
hole, ca. 10cm in diameter and ca. 3cm in depth,
in the center of the ventral surface suggests that
the artifact was made on a re-used pillar base, an-
other chronological indicator of the Jafr Pastoral
PPNB. Otherwise, this artifact is typical of Jafr
PPNB stone weights, being modified into a vi-
olin-shaped profile by means of bifacial groov-
ing and bilateral notching. The smallest example
(35.4cm long, 21.2cm wide, 10.3cm thick and
9.4 kg in weight) was also recovered as a stray
find behind the east ‘wing’ of Barrage 2 (Fig.
34: 4). It lay on the present ground surface, sug-
gesting that it had been removed from its origi-
nal position in the recent past. Though typical
in overall profile, this product does not have a
bifacial groove and is modified by means of a
pair of lateral notches and partial trimming only.

Similar artifacts have been found at every
PPNB barrage and outpost known to date in the
Jafr Basin and can, therefore, be regarded as stan-
dard equipment of the Jafr Pastoral PPNB (e.g.
Fujii 2007b: fig. 16, 2007c¢: fig. 9; Fujii, Adachi et
al. 2011: figs. 32, 33, n.d.b: fig. 13). There is little
doubt that the three stray finds from Wadi an-
Nu‘aydiyyah 1 share a similar date and function.
Available evidence from the other barrages sug-
gests that they were originally incorporated into
the barrage wall, especially its central protrud-
ing reinforcement wall, as good luck talismans

or ritual objects intended to secure the safety and
longevity of the barrage. The three products might
have attracted someone’s notice precisely because
they were used in such a conspicuous placement.
Anyhow, the occurrence of these diagnostic finds
is suggestive of a PPNB date for the barrage sys-
tem of Wadi an-Nu‘aydiyyah 1.

Stone Bar

A diagonally truncated stone bar, another
chronological marker of the Jafr Pastoral PPNB,
was recovered immediately beside wall segment
7/8 of Barrage 2 (Fig. 34: 3). This unique arti-
fact, 25cm long and 3.4 kg in weight, is made
of a cortical flint nodule with a large thermal-
flaking scar on its ventral surface. It is produced
taking full advantage of the original shape of the
material, with secondary retouch being limited
to diagonal truncation at both ends. In this sense,
it can be defined as an ad hoc tool, along with
the three stone weights described above. Slight
edge damage is present at one end, suggesting
that it was used as a digging tool.

A large number of parallel examples have
been reported from the PPNB agro-pastoral out-
posts of Wadi Abii Tulayha (e.g. Fujii 2008: fig.
31, 2009: fig. 19) and Wadi Ghuwayr 17 (Fujii,
Quintero et al. 2011: fig. 27). They were prob-
ably used for digging foundation pits for semi-
subterranean masonry structures unique to the
Jafr Pastoral PPNB. On the other hand, the find
from the extramural barrage site was probably
used in the open-cut limestone quarry in front
of the barrage wall. The occurrence of anoth-
er chronological indicator of the Jafr Pastoral
PPNB has provided further insights into the date
of the barrage system.

Chipped Flint Artifacts

The two major excavation areas at Barrage
1 yielded a few dozen chipped flint artifacts,
which included two digging tools (Fig. 34: 7-8)
and two large denticulates (Fig. 34: 5-6). In
view of their large dimensions and heavy edge
damage, there is a possibility that they were also
used in the open-cut limestone quarry. This fre-
quency of heavy-duty digging tools is character-
istic of the Jafr Pastoral PPNB; similar examples
have been found at Wadi Abii Tulayha (e.g. Fujii
2007a: fig. 28, 2009: fig. 15) and Wadi Ghuwayr
17 (Fujii et al. 2011: fig. 25).
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34. Small finds from Barrage 1.
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Early Islamic Artifacts

An Early Islamic gravestone and a dozen
wheel-made, reddish, plain ware sherds oc-
curred in Layer 2d in the two major excavation
areas of Barrage 1 (Fig. 34: 9-11). In view of
the fact that the sherds occurred concentrically
around the gravestone, it is safe to say that both
of them derived from a single tomb. However,
the tomb appeared to have been swept away in
repeated floods and no clear evidence was left in
the two areas. Anyhow, their occurrence in the
lower fill layer indicates that most of the original
deposits (and / or pit spoil) of the open-cut lime-
stone quarry was carried away by Early Islamic
and subsequent floods. The same observation
was made at Barrage 1 of Wadi Abu Tulayha
(Fujii 2007a: 409-411).
Surrounding Survey

Our intermittent survey during the excava-
tion of the barrage system recovered four pillar
bases (loci 1001-1004) and one stone weight
(locus 2001) around the site. Two of them (loci
1001 and 1004) were associated with a small
flint workshop that produced naviform cores and
blade components. These survey results contrib-
ute to a more comprehensive understanding of
the barrage site.

Loci 1001-1004

The four large pillar bases were found at
loci 1001-1004, lying ca. 2km to the east of the
barrage system (Fig. 2). These loci were located
ca. 0.5-1km apart from each other, in an area of
outcropping limestone situated in slightly un-
dulating flint pavement desert (Figs. 36, 37).
However, none of them appeared to be associ-
ated with clear evidence for structural remains.

The artifacts are made of large, flat lime-
stone boulders, measuring ca. 60 - 90 cm long
and ca. 50-100 kg or more in weight (Fig. 35: 1,
5, 6, 11). In terms of morphology, they are char-
acterized by a relatively flat upper surface and
a small concavity (ca. 7-10cm in diameter and
ca. 3-5cm deep) produced roughly in the cen-
ter of the upper surface. Similar products have
been found at the PPNB outposts of Wadi Abu
Tulayha (e.g. Fujii 2007a: fig. 30, 2008: fig. 30,
2009: fig. 19) and Wadi Ghuwayr 17 (Fujii et
al. 2011: fig. 28) as well as Barrage 1 of Wadi
Abi Tulayha (Fujii, Adachi ef al. 2011: fig. 34)
and Barrage 1 of Wadi Ghuwayr 106 (op. cit.). It

appears that the four survey finds share a similar
date with these excavated examples.

In view of their heavy weight and bulk, it is
indisputable that the four artifacts were produced
on the spot. This is not to say, however, that the
limestone outcrops around them functioned as
workshops for supplying limestone products to
the nearby barrage system. This is because, first,
neither half-finished products nor debitage were
left at the outcrops and, second, because no pil-
lar bases were incorporated into the Wadi an-
Nu‘aydiyyah 1 barrage system. Considered in
this light, it seems more likely that the limestone
artifacts were not only produced but also actu-
ally used on-site to receive a wooden pillar for
supporting a tent-like hut. Given this, the ques-
tion is: who produced the pillar bases and built
the huts? It is highly suggestive in this respect
that a pillar base was incorporated into the cen-
tral part of Barrage 2 of Wadi an-Nu‘aydiyyah 2
(Fig. 39). This may indicate that the temporary
encampments were founded by barrage con-
structors who were involved in the construction
of the neighboring two barrage systems. This
assumption would explain the reason why the
four pillar bases were scattered around the bar-
rage site and occurred only as isolated finished
products. The existence of the pillar bases is sig-
nificant in that it suggests that the barrage sys-
tem was associated with several contemporary
encampments.

Interestingly, /oci 1001 and 1004 included a
small PPNB flint workshop which took advan-
tage of the scatter of tabular flint nodules (Fig.
38). Given the interpretation suggested above, it
would follow that the two encampments accom-
modated a small group of flint knappers who
were probably also the barrage constructors. The
workshops produced naviform cores and crested
blades as main products (Fig. 35: 2-4, 9); tool
blanks and retouched tools were rarely present.
It is therefore conceivable that the workshops
represent first stage ateliers for tool blank pro-
duction. The blade blanks produced were prob-
ably removed to a nearby outpost such as Wadt
Ghuwayr 17 or a yet-to-be-identified parent
settlement far to the west. Anyhow, the co-exis-
tence of the PPNB flint workshops corroborates
the dating of the encampments and, by associa-
tion, the nearby barrage system. Incidentally, the
surface collection included tabular scraper cores
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35. Small finds from Barrage 2 (above) and surrounding loci (below).
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38. Locus 1 001 : pillar bas ad ﬂit orkshop (looking
north).

(Fig. 35: 8) and Jafr blades (Fig. 35: 10) too.
This means that the flint scatters were re-used
in the Chalcolithic - Early Bronze Age, another
flourishing period in the Jafr Basin.

Locus 2001

In addition to the four pillar bases, a large
stone weight — again made of a limestone boul-
der — was recovered at locus 2001 ca. 5.5 km to

39. Wadrt an-N ‘idiyyah 2: pillar base incorporated into

the central wall of Barrage 2 (looking north-east).
the west of the barrage system (Fig. 3). This ar-
tifact measured 54cm long, 34cm wide, 21.5cm
thick and 57 kg in weight (Fig. 35: 7), and was
similar in general profile to the find from Area
1 of Barrage 1 (Fig. 34: 1). It occurred in the
middle of a flint pavement desert and was as-
sociated neither with a limestone outcrop, nor
with a flint workshop or structural remains.
However, in view of the close relationship be-
tween PPNB barrage systems and grooved stone
weights (Fujii 2010c, n.d.b: fig. 13), there is a
good possibility that this diagnostic artifact de-
rived from the nearby barrage system of Wadi
an-Nu‘aydiyyah 1 or 2.

Summary and Discussion

The excavation has demonstrated that Wadt
an-Nu‘aydiyyah 1 represents a fourth example
of a Jafr PPNB barrage system, after Wadi Abii
Tulayha, Wadi ar-Ruwayshid ash-Sharqt (Fujii
2007b, 2007¢c, 2010a) and Wadi Ghuwayr 106.
The following discussion briefly reviews the in-
vestigation results and pursues further details of
this perspective.

Date and Function

Since these two key issues have already
been addressed elsewhere (Fujii 2010c, n.d.b),
no lengthy discussion is needed here. As for dat-
ing, both the occurrence of the diagnostic lime-
stone artifacts and the incorporation of a semi-
circular, protruding reinforcement wall (into the
central part of Barrage 1) are shared with every
PPNB barrage known to date in the Jafr Basin,
thereby corroborating the dating of the Wadi an-
Nu‘aydiyyah 1 barrage system. In addition, the
existence of the four PPNB encampments (and
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the contemporary flint workshops associated
with two of them) around the barrage system
support this dating. There is little doubt that the
site of Wadi an-Nu‘aydiyyah 1 dates back to the
PPNB.

The issue of function also admits further
in-depth discussion. It is now evident that the
two elongated, stone-built features at Wadi an-
Nu‘aydiyyah 1 were used as basin-irrigation
barrages to facilitate agro-pastoral adaptations
within this desert landscape. A range of collater-
al evidence — their location on permeable terrain,
a grand design aimed at creating a shallow and
extensive flooded area and the imperfect water-
proof properties of the barrage walls — all argue
against their use for simple water impoundment,
instead supporting the basin-irrigation hypoth-
esis. A possible revision provided by the cur-
rent investigation is that the open-cut limestone
quarry in front of the barrage wall might have
served as an anthropogenic watering place for
initial pastoral transhumants and their livestock.
If this is the case, it would follow that at least
some of the Jafr PPNB barrages were multi-pur-
pose dams possessing both the function of ba-
sin-irrigation and of supplying drinking water, a
likely assumption when we consider the scarcity
of reliable extramural water sources in the arid
margins.

Open-Air Limestone Quarry

Additional comments should be made about
the open-cut limestone quarry attested to for
the first time at the barrage system of Wadi1 an-
Nu‘aydiyyah 1. The clear evidence came from
Areas 1 and 2 of Barrage 1, where an extensive
pit ca. 0.6-1.0m deep was found in front of the
barrage wall. In view of the site stratigraphy
(Fig. 26), there is little doubt that the pit rep-
resents an on-site quarry for procuring good
quality limestone cobbles and boulders included
in Layers 4 and 5. As a matter of fact, a dozen
boulders still remain exposed at the base of Pit
103 in Area 1 (Figs. 9, 12). In addition, the two
major excavation areas have several depressions
left by removed building stones. Both observa-
tions clearly indicate that there was a large open-
cut limestone quarry in front of the barrage wall.
However, the extent of the quarry has yet to be
confirmed. All we know at the present stage is
that: (1) the northern edge is probably located

S. Fujii et al.: Wadi an-Nu ‘aydiyyah 1

between the revetment and the barrage wall, (2)
the eastern and western edges extend beyond
Area 5 and Area 6 respectively, (3) the southern
edge lies between Trench 11 and the southern
end of Area 1 (Fig. 6). It follows that the open-
cut limestone quarry covered an area of at least
1,000 square meters in front of the barrage wall.

The discovery of the large-scale, on-site,
open-cut quarry provides valuable insights into
a few essential issues. To begin with, it sheds
light on the source of the building stones used
in the construction of the barrage system. Our
previous report suggested that they were brought
in from surrounding wadi beds (Fujii, Adachi et
al. 2011), but this explanation is now harder to
support. The presence of an on-site quarry has
resolved the discrepancy between the barrage
location in an area poor in exposed building ma-
terials on the one hand, and the expected volume
of available construction materials on the other.
It has also provided a convincing explanation of
how the barrage managed to incorporate a large
volume of less weathered limestone cobbles and
boulders, which are usually difficult to procure
on the Hamad surface.

The discovery provides insights into the ori-
gin of halved boulders as well. As noted above,
the central part of a Jafr PPNB barrage usually
piled up halved boulders with their fractured
surface facing outwards. The exposure of good
quality boulders in the base of Pit 103 in Area 1,
coupled with the site stratigraphy of Barrage 1,
suggests that they were procured on the spot. Of
significance is their violin-shaped profile with
lateral concavities, which most likely facilitated
their halving by direct percussion (These unique
boulders probably supplied the raw material
for the production of the large grooved stone
weights as well). It is our present view that, im-
mediately after quarrying, they were halved on
the spot and transported to — and piled up at — the
rear side to form the revetment and barrage wall.
Presumably, this high degree of labor efficiency
made it possible for a small group of pastoral
transhumants to construct a large-scale barrage
in the middle of flint pavement desert, poor in
exposed construction material. As suggested
above, there is also no doubt that the pit spoil
from the open-cut limestone quarry served as
construction material for mud banks and foun-
dations.
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Incidentally, both the unique construction
method (i.e. on-site construction of stone walls
at the edge of an open-cut quarry) and the use
of halved boulders are shared by semi-subterra-
nean structures at contemporary outposts such as
Wadi Abii Tulayha (e.g. Fujii 2007: fig. 7, 2008:
fig. 5) and Wadi Ghuwayr 17 (Fujii ef al. 2011:
fig. 10). The cistern at Wadi Abu Tulayha also
used the same masonry technique (Fujii 2009:
figs. 25, 26). These commonalities, though lim-
ited to construction, corroborate our perspective
that the three major components — an agro-pas-
toral outpost as a fixed ‘front-line’ base for ini-
tial transhumants, a basin-irrigation barrage as
a remote cereal field and a cistern as a reliable
source of drinking water — constituted the Jafr
Pastoral PPNB in a unified manner (Fujii n.d.).

Location and Formation Process of the Jafr
PPNB Barrage System

Our previous report suggested that the Jafr
PPNB barrages were constructed at the lower
edge of the lowest component of a semi-open
playa system, and that the downstream renewal
of the upper barrage forced by salt damage led to
the formation of a seemingly organized barrage
system (Fujii et al. 2011).

The investigation at Wadi an-Nu‘aydiyyah

1 necessitates a reconsideration of the first per-
spective. This is, first, because Trench 11 yield-
ed evidence for a small wadi flowing northward
across the central part of Barrage 1 (Fig. 21) and,
second, because the present vegetation around
the barrage system is concentrated not in the
flooded areas in front of the two barrages, but
in a braided channel and subsequent converging
wadi, both located at the outlet of the playa (Fig.
5). The first consideration demonstrates that the
barrage was constructed across the buried wadi.
This means, in turn, that the lowest playa where
the barrage system is now located was formed
owing to the damming effect of the two bar-
rages. The second consideration, on the other
hand, confirms that — even though salt-resistant
—dry land vegetation in and around a playa has a
natural tendency to become established on well-
watered and, at the same time, well-drained ter-
rain free of salt damage. (It is precisely for this
reason that the central part of a semi-open playa,
to say nothing of a closed one, is devoid of veg-
etation even after heavy rain.) Taken together, it
seems more reasonable to assume that the bar-
rage system was constructed somewhere along
the converging wadi so as to incorporate the lim-
ited vegetation belt as a future cereal field. The
location at the lower end of the lowest playa is

5 Barrage 1
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40. Reconstructed formation process of the Jafr PPNB barrage system.
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most unlikely, because it results in the exclusive
incorporation of the saline area unsuitable for
agriculture.

Taking these new perspectives into consid-
eration, the formation process of the Jafr PPNB
barrage system can tentatively be reconstructed
as follows (Fig. 40): (1) the first barrage was
constructed across a converging wadi (draining
from the original, lowest playa of a semi-open
playa system) so as to incorporate the contempo-
rary vegetation belt as much as possible, (2) ba-
sin-irrigation agriculture successfully took place
within the elongated flooded area of the barrage,
(3) however, basin-irrigation of dry land inevita-
bly led to salt damage in due course, (4) for this
reason, it became necessary to relocate the bar-
rage to a smaller vegetation belt newly formed
downstream, (5) the relocation revitalized basin-
irrigated agriculture but (6) top-soil salinization
occurred again, but further shrinkage of the veg-
etation belt meant that further downstream re-
newal of the barrage system was abandoned.

This scenario sheds new light on the inter-
nal structure of the Jafr PPNB barrage system.
Of significance is the fact that the existence
of an upper barrage not only reduces the wa-
ter pressure acting on a lower barrage, but also
impedes the development of a second braided
channel owing to its damming effect. Both of
these explain the reason why the lower bar-
rage is usually much smaller in scale and less
substantial in structure than the upper barrage.
Understandably, the damming effect increases
in an exponential manner as the barrage system
is renewed downstream. It is probably for this
reason that the Jafr PPNB barrage system con-
sisted only of two barrages and rarely developed
further. It is conceivable that such deep-rooted
structural unsustainability led to the repeated re-
location of a barrage system (and a neighboring
outpost as its operating body). In this sense, we
can argue that the Jafr PPNB pastoral transhu-
mance involved a potential for pastoral noma-
dization from the beginning, regardless of the
post-PPNB climatic deterioration culminating in
the 8.2 k event (Fujii et al. 2011).

Concluding Remarks

The investigation at Wadi an-Nu‘aydiyyah 1
has provided further evidence to corroborate our
previous perspectives on the date and function

S. Fujii et al.: Wadi an-Nu ‘aydiyyah 1

of the Jafr barrage system. Not only that, it has
produced the following three new observations.

First, the Jafr PPNB barrage system proved
to have been associated with an open-cut lime-
stone quarry used as a source of material and
the site for a revetment, as well as being a large
depression that may have served as a watering
place. Such a multi-purpose barrage was com-
bined with an outpost and an intramural cistern
to form the essential infrastructure that made up
the pastoral adaption of the Neolithic Jafr Basin.

Second, the investigation has provided fur-
ther insights into the location and formation pro-
cess of the Jafr PPNB barrage system.

Third, the survey has shed new light on the
surrounding encampments, thereby contributing
towards a more comprehensive understanding of
the barrage system or complex. The next field
season, scheduled for the summer of 2012, will
be devoted to an investigation of the adjacent
barrage system of Wadi an-Nu‘aydiyyah 2.
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A PRELIMINARY REPORT ON THE SHAWBAK NORTH
ARCHAEOLOGICAL PROJECT (SNAP): SUMMER 2011

Sumio Fujii, Masatoshi Yamafuji and Yui Arimatsu

Introduction

As a part of our major research project
(JBPP: the Jafr Basin Prehistoric Project), we
have started a sub-project (SNAP: the Shawbak
North Archaeological Project) with a view to
shedding new light on the general occupational
history of the hilly terrain at the western edge
of the Jafr Basin. This area is a nodal point of
surrounding topographic zones, including the

Karak/Tafila highlands to the north, the Wadi
Miisa intermountain plain to the south, the Jafr
Basin to the east, and the Wadi Faynan low-
land drainage basin to the west (Fig. 1). Despite
its geographical importance, it has so far been
poorly investigated: major sites investigated
to date are limited to Palaeolithic flint scat-
ters along the al-Fujayj escarpment (Rollefson
1981a, 1981b, 1985), the Neolithic settlement

O Safi

g

Mwbak _

/ |

. 0 III dlll,'[iruh
4’ \ Wadi Musa N

—

v\ ) \

I
/.

K : \

<
JS&J
%

0 20 km

1. Location of the research area.
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of Wadi Badda (Fujii 2007), the dolmen field of
Umm at-Tuwayrat (Dubis et al. 2004; Scheltema
2008), Iron Age sites around Khirbat ad-Dabba
(Whiting et al. 2008, 2009) and Shawbak Castle.
Considering the rich archaeological potential of
the area, the present state of investigation is far
from satisfactory.

Our new research project is intended to fill
the information gap at this nodal point and, in so
doing, provide a basis for synthesizing the sepa-
rate data sets in surrounding areas. The project
anticipates a total research period of seven years,
from 2010 to 2017. The first phase (2010-2012)
aims to build up a comprehensive database of
archaeological sites in the research area. The
second phase (2013-2017), on the other hand,
will be devoted to soundings and excavations at
several promising sites located in the first phase.
The first field season was conducted in the sum-
mer of 2010, focusing on the northern half of
Area 1. The survey located a total of twenty sites
ranging in date from a Palaeolithic flint scatter to
a Nabatean settlement. The second survey, con-
ducted between 5 and 8 October 2011, located
sixteen sites in the western half of Areas 4 and
7. This report briefly summarizes the results of
these investigations.

Research Area

Our research area consists of the vast de-
pression below the al-Fujayj escarpment and a
part of the hilly terrain in the south, covering
an area extending ca. 12km north - south by ca.
10km east-west. It is defined by the following
four topographical features: Wadi al-Hmra and
its northern slopes to the north, the main high-
way passing through the town of Shawbak to the
south, the Fujayj escarpment to the east and the
steep slopes leading down to the Faynan area to
the west (Fig. 2).

The research area includes a few major
drainage systems. To begin with, Wadi Tartar
flows northward from the northern flank of the
hilly terrain and joins Wadi an-Nakhil roughly in
the center of the research area. Wadi al-Bustan
drains north-eastward from the hilly terrain and
likewise joins Wadi an-Nakhil, which in turn
runs westward down to the Faynan area. These
three drainage systems divide the research field
into seven survey areas with various topographic
traits.

The depression area is under arid climatic
conditions, being poor in vegetation. For this
reason, no traditional settlements are existent.
However, due to its unique topography, there are
several perennial springs and streams (e.g. Wadi
an-Nakhil and Wadi Shuqariyyah), which pro-
vide drinking water for local herders. The hilly
terrain, on the other hand, is relatively rich in wa-
ter supply and several settlements with residents
engaged in horticulture and pastoralism are dot-
ted throughout the area. Thus, the research area
can be divided into two: the arid depression to
the north and the relatively fertile hilly terrain to
the south.

The second survey, our main concern here,
focused on the elongated hilly country in the
western half of Areas 4 and 7. The survey took
place by means of transects on foot, and a to-
tal of 64 hours were devoted to the fieldwork.
The identification of sites was based on artifact
scatters and / or evidence of structural remains.
Every site located was plotted on a topographic
map and registered according to the SNAP site
code system. The surface collection consisted
of 583 pottery sherds and 8 flint artifacts, all of
which were registered and carefully recorded.

Results of the Investigation

The survey located a total of sixteen sites,
including three sites (Sites 04002, 07001 and
07004) that had been tentatively registered
during the first field season. The following de-
scription is made in an ascending order of site
registration number, regardless of supposed
site date(s). The register number is five-digit;
the first two digits indicate an area number and
the last three digits a site serial number within
each area. The following description includes
site name, coordinates for location (according to
WGS 84), elevation, site location, site type, site
size, preservation state, surface finds, structural
remains, possible date and comments. Period ab-
breviations are as follows:

EB: Early Bronze Age

MB: Middle Bronze Age
LB: Late Bronze Age
Ir: Iron Age

Hel:  Hellenistic period
Nab: Nabataean period
Rom: Roman period
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2. Registered sites of the summer 2011 field season.

Byz: Byzantine period
Isl:  Islamic period

Site 04001
Site name: unknown.

Site location: on the upper part of a steep slope
overlooking the Faynan gorge (Fig. 3: 1).

Site type: artifact scatter.

Site size: unknown.

Preservation: partly destroyed by a modern road.

Coordinates: 30°33.726 N; 35°31.997 E. Surface finds: 5 pottery sherds.

Elevation: 1508m.

Structural remains: unidentified.
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1. Site 04001 (looking N). 2. Site 04002 (looking N).

3. Site 04003. 4. Site 04004 (looking SE).

5. Site 04005 (looking W). 6. Site 04006 (looking SE).
F

7. Site 04007 (looking S).

3. General view of registered sites in Area 4.
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Possible date: Rom - Byz.
Comments: no special comment.

Site 04002

Site name: unknown.

Coordinates: 30°33.933 N; 35°32.126 E.
Elevation: 1513m.

Site location: at the top of a steep slope over-
looking the Faynan gorge (Fig. 3: 2).

Site type: isolated structural remains and artifact
scatter.

Site Size: ill-defined.

Preservation: relatively good.

Surface finds: 102 pottery sherds (Fig. 4: 1-6,
Fig. 5: 1-6).

Structural remains: several masonry wall align-
ments constructed with dressed limestone boul-
ders up to ca. 1 m long.

Possible date: Hel, Nab, Rom-Byz (majority of
finds) and Isl.

Comments: Nabataean fine ware sherds concen-
trated on the eastern part of the site.

Site 04003

Site name: unknown.

Coordinates: 30°34.055N; 35°32.638E.
Elevation: 1391m.

Site location: on the upper part of a steep slope
overlooking the Faynan gorge (Fig. 3: 3).

Site type: isolated structural remains and artifact
scatter.

Site size: ill-defined.

Preservation: heavily damaged.

Surface finds: 6 pottery sherds.

Structural remains: poorly preserved stone align-
ments of dressed limestone boulders.

Possible date: Rom-Byz and Isl.

Comments: no special comments.

Site 04004

Site name: unknown.

Coordinates: 30°34.254N; 35°33.085E.
Elevation: 1301m.

Site location: on the upper part of a steep slope
overlooking the Faynan gorge (Fig. 3: 4).

Site type: isolated structural remains and artifact
scatter.

Site size: ill-defined.

Preservation: heavily damaged by recent culti-
vation.

Surface finds: 69 pottery sherds (Fig. 4: 7-10,

Fig. 5: 7-10).

Structural remains: unidentified.

Possible date: EB, Ir, Hel, Nab and Rom-Byz
(majority of finds).

Comments: no special comment.

Site 04005

Site name: unknown.

Coordinates: 30°34.346N; 35°33.093E.
Elevation: 1271m.

Site location: on the upper part of a steep slope
overlooking the Faynan gorge (Fig. 3: 5).

Site type: cemetery?

Site size: ill-defined.

Preservation: partly damaged.

Surface finds: 38 pottery sherds.

Structural remains: a rectangular cist construct-
ed of large limestone slabs.

Possible date: Rom-Byz (majority of finds) and Isl.
Comments: no special comment.

Site 04006

Site name: unknown.

Coordinates: 30°34.390N; 35°33.114E.
Elevation: 1213m.

Site location: on the upper part of a steep slope
overlooking the Faynan gorge (Fig. 3: 6).

Site type: artifact scatter.

Site size: ill-defined.

Preservation: heavily damaged by recent cultivation.
Surface finds: 29 pottery sherds.

Structural remains: unidentified.

Possible date: Rom-Byz.

Comments: no special comment.

Site 04007

Site name: unknown.

Coordinates: 30°34.513N; 35°33.251E.
Elevation: 1199m.

Site location: on a gentle slope to the north-west
of Site 04006 (Fig. 3: 7).

Site type: artifact scatter.

Site size: ill-defined.

Preservation: -

Surface finds: 67 pottery sherds (including
Nabatean fine ware sherds (Fig. 4: 11-15,
Fig. 5: 11-15).

Structural remains: unidentified.

Possible date: Ir, Hel, Nab, Rom-Byz (majority
of finds) and Isl.

Comments: no special comment.

-161-



ADAJ 56 (2012)

Site 04002
q '
[
|
1
-
[ y
2
<
/ ) ['
AN /
3 /
5
. ‘ll"' (
4 }
6
0 5cm
I
Site 04004
| J ¢ r
7 9
- J T ‘
8 10
0 5¢cm
e |
Site 04007
' . ]
11
L“\ /
12
~
—\\\ f
13
| Y
|
14
IIII M\' .;I 4 ’
' 0 5¢cm
15 E—

4. Selected small finds from registered sites in Area 4.

-162-



S. Fujii et al.. The Shawbak North Archaeological Project 2011
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5. List of selected small finds from registered sites in Area 4.

Site 04008

Site name: unknown.

Coordinates: 30°34.575N; 35°33.251E.
Elevation: 1176m.

Site location: located on a gentle slope to the
north-west of the settlement of al-Mansurah
(Fig. 3: 8).

Site type: artifact scatter.

Site size: ill-defined.

Preservation: -

Surface finds: 25 pottery sherds.

Structural remains: unidentified.

Possible date: Ir (?), Rom-Byz (majority of
finds) and Isl.

Comments: no special comments.

Site 07001

Site name: Khirbat al-Juhayr.
Coordinates: 30°31.560N; 35°30.747E.
Elevation: 1507m.

Site location: at the top of a gentle slope ca.
0.3km north of al-Juhayr (Fig. 6: 1).

Site type: cairn field.

Site size: ca. 3ha (ca. 300m north-south by ca.
100m east - west).

Surface finds: 20 pottery sherds (Fig. 7: 1-9,
Fig. 8: 1-9).

Preservation: partly destroyed by modern houses.
Structural remains: several exposed elongated cists.
Possible date: EB IB (majority of finds), Hel and
Rom-Byz.

Comments: EB coarse ware sherds (Fig. 7: 1-5)
predominate, but Roman - Byzantine fine ware
sherds were also present (Fig. 7: 6-9).

Site 07002

Site name: unknown.

Coordinates: 30°31.888N; 35°30.829E.
Elevation: 1506m.

Site location: on a gentle hill ca. 0.5km north of
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1. Site 07001 (looking N).

3. Site 07003 (looking S). 4. Site 07004 (looking SW).

r'_

5. Site 07005 (looking S). 6. Site 07006 (looking N).

7. Site 07007 (looking N). 8. Site 07008 (looking N).

6. General view of registered sites in Area 7.
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Site 07001 (Fig. 6: 2).

Site type: artifact scatter.

Site size: ca. 0.4ha (ca. 100m north-south by ca.
40m east-west).

Preservation: -

Surface finds: 8 pottery sherds and 1 flint arti-
fact.

Structural remains: several stone alignments.
Possible date: Hel, Rom-Byz and Isl.
Comments: no special comment.

Site 07003

Site name: unknown.

Coordinates: 30°32.307N; 35°30.714E.
Elevation: 1551m.

Site location: an edge of the western escarpment
(Fig. 6: 3).

Site type: artifact scatter.

Site size: ca. 1ha (ca. 100m north - south by ca.
100m east-west).

Preservation: heavily damaged.

Surface finds: 12 pottery sherds and 1 flint arti-
fact.

Structural remains: several intermittent stone
alignments ca Sm long by ca. 0.5m wide.
Possible date: Rom-Byz and Isl.

Comments: no special comment.

Site 07004

Site name: unknown.

Coordinates: 30°32.875N; 35°31.305E.
Elevation: 1525m.

Site location: an edge of the western escarpment
(Fig. 6: 4).

Site type: cairn field, settlement (?).

Site size: ca. 1.3ha (ca. 250m north - south by
ca. 50m east-west).

Preservation: partially plundered.

Surface finds: 94 pottery sherds and 6 flint arti-
facts.

Structural remains: several elongated cairns
5-7m long.

Possible date: EB IA, EB IB, (EB II) (the major-
ity of pottery sherds were EB), Ir, Rom-Byz and
Isl.

Comments: The distinctive EB IA pottery sherds
(Fig.7: 10-11, Fig. 8: 10-20) have parallel exam-
ples at ‘En Esur and Yiftah’el (Yannai 2006: 92,
fig. 4. 71: 3; Braun 1997: fig. 9. 5: 2, 9. 18: 1, 3).
Also of significance is the occurrence of EB IB-
IT cooking pots and lamp bowls; the latter have

.. The Shawbak North Archaeological Project 2011

much in common with contemporary material
from Tel Arad in the northern Negev (Amiran et
al. 1978: pl. 13: 7,19, 22: 30 etc.). Similar finds
have also been confirmed in Stratum III (EB II)
at Bab adh-Dhra‘ (Rast and Shaub 2003: pl. 31:
26, 33: 19).

Site 07005

Site name: unknown.

Coordinates: 30°32.966N; 35°31.576E.
Elevation: 1545m.

Site location: on a gentle slope ca. 0.5 km east of
Site 07004 (Fig. 6: 5).

Site type: artifact scatter.

Site size: ill-defined.

Preservation: partly destroyed by modern road
construction.

Surface finds: 20 pottery sherds.

Structural remains: several stone concentrations
(cairns?).

Possible date: Ir, Hel, Nab and Rom-Byz.
Comments: no special comment.

Site 07006

Site name: unknown.

Coordinates: 30°33.100N; 35°31.738E.
Elevation: 153 1m.

Site location: located on a gentle slope ca. 0.5
km north of Site 07005 (Fig. 6: 6).

Site type: artifact scatter.

Site size: ca. 0.6ha (ca. 80m north - south by ca.
70m east - west).

Preservation: -

Surface finds: 34 pottery sherds.

Structural remains: unidentified.

Possible date: Hel, Nab and Rom-Byz (majority
of finds).

Comments: no special comment.

Site 07007

Site name: unknown.

Coordinates: 30°33.293N; 35°31.880E.
Elevation: 1540m.

Site location: on a gentle slope ca. 0.5km north
of Site 07006 (Fig. 6: 7).

Site type: artifact scatter.

Site size: ill-defined.

Preservation: -

Surface finds: 15 pottery sherds.

Structural remains: none.

Possible date: Rom-Byz (majority of finds).
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7. Selected small finds from registered sites in Area 7.
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1.5mm in diameter

Color
Fig.: no.  Period Form . K Inclusion Note
interiar exterior core
dull yellow orange amount of very small white
71 EB I Bawl 0 UY‘;U“ 9 dull arange {(7.5YR6/4)  dull arange (7.5YR6/4) sand, gray and white sand Red slipped (5YR5/6) (partially remains)
{ ! Tmm in diameter
e . gray sand 1-2Zmm in Diagonally smoothed an int. surface,
72 EB | Krater orange (7.35YR7/6) d'f” orange (7.5YRG/4- dull redcjlsf‘ brown diameter, white sand Tmm in continuous thumb-indentations on rim,
7/4) (2.5YR5/4-4/4)
diameter rim diameter = 38&6mm
amount of black sand 0.5mm
in diameter, white sand 1
73 EB | lar dull orange (7.3YRG/4) dull orange (7.5YR&/4) dull orange (7.5¥YR6/4) 3mm in diameter, small Horizontally smoothed on ext, surface
amount of translucent sand
0.5mm in diamete and mica
. Holemouth bright reddish brown  bright reddish brown  Ext.. orange (2.5vR6/6) L= 3308 H.amm in Indented rope decoration below exterior
FSoa EB | N diameter, amount of black
Jar {2 5YR5/6) 2 5¥YR5/6) Int.: gray (5¥4,1) rim
sand D.3mm in diameter
arange (2.5YR6/6), dull amount of sand 1-4mm in
7.5 B | Holemauth N R g€ 1.2 o bright reddish brown diameter, white sand 1-2Zmm  Smoothed an both surfaces, spout below
. orange (2.5YRE/6) yellowish arange Lo . S X
Jar p . (2.5¥R5/6) in diameter, black sand 1- rim, coarse ware
(TOYR7/4) S
3mm in diameter
" (SYRG,/4- I { ‘- /- | . i .
76 Rom-Byz Bowl dull arange (5YRG/ dL: | arange (3YRG/ dull orange (5YRG/ black sand 0.5mm in wet smooth with wheel
6/6) 6/6) 6/6) diameter
77 Rom-Byz Bowl orange (SYRG/6) orange (5YRG6/6) dull orange [5YRE/4) 3'.:.(:2?2."‘1 0.5-Tmm In wet smooth with wheel
7.8 Rom-Byz (Base) orange (5YR7/6-6,/6] arange (SYR7/6-6/6) arange (5¥YR7/6-6/6) nane careful wet smooth
79 Rom-Byz (Base) orange (5YR7/6-6/6) orange (5YR7/6-6/6) arange (5YR7/6-6/6) nane careful wet smoath
a Ext.. brownish gray
arange {2.5YRE/6) . e sand 1Tmm in diameter, very
i
710 EB 1A Bowl red (10R5/6) brawnish gray (SYRS/1) \7.)IYRS.-’ 1 small amaunt of white sand F oruuntall.\e smoothed on both surfaces,
(oot mark?) Int_: bright reddish 0.5-1mm in diameter indented handle an exterior rim
’ brown (2, 5YR5/6) '
- B orange {2.5YRE/6), dull brownish gray amount of calcite fragments  Incised rope decoration on the joint of
3 i 3
1 EB ItA Jar orange (2.5YRE/6 brown (7 5YR5/3) (1O¥R5/1} 1 3mm in diameter neck and shoulder, very coarse ware
" (7.5YR7/4)
:151;' l::r:lgr:' du’ll v orange (2.5¥RE/6] ellowish gra very small amount of white Burnished on ext. surface
712 EB 1(B)-11 Bowl b : tslip/wash: dull reddish "o e 973 ki e Smoothed on int. surface
reddish brown (2.5Y5/1) sand Tmm in diameter . .
brown 2.5YR4/4) Red slipped on exterior surface and rim
2.5YR4/3)
arange (2.5YR6/6), dull calcite fragments 1-3mm in
I
713 EB HE)-II Ho eJ:lroutn orange (2,5YRG/6) yellowish arange - diameter, amount of sand 1- Is—loorluz(o;etla‘ll\: Iszir::.looct;:rc;eo\r‘::rzm surfaces,
(10YR7/4) 2mm in diameter n :
amount of sand 0.5mm in
- . - .
714 EB 1Bl Lamp bowl dull orange (5YRG/4)  arange (5YRG/6) dull yellow (2.5¥6/3)  diameter, calcite fragments Fartially red slip remains (red, 10YR5/6),
- lamp bowl with soot mark
2mm in diameter
. side: yellowish . :
dull orange (SYRE/4) dull orange {7.5YR7/4) ‘E;ts:fi]ye owish gray sand 1mm in diameter,
715 EB B}l Lamp bowl orang ! (slip: dark red 10R3/4- S limestane fragments 2-3mm  Burnished on both surfaces, lamp bowl
(slip: red 10R5/6) . Int. side: light gray N N
red 10R4/6) - | in diameter
(2.5¥7/3)
Holemouth rayish brown dull reddish brown ?IYZ‘?':J:\[ 2';:':\';?;:2?:‘;:“5 Horizontally smoothed on both surfaces
7216 EBNENN MU Guil orange (7.5vRE 4y SIVISH BrOW (2.5YR5/4) - dull brown ' . oA e ' '
Jar (7 SYR5/2) il amount of sand Tmm in with soot mark on ext. rim?
. 5YR5/3)
diameter
sand 1mm in diameter, small
Holemouth - . dull yellowish crange amount of red sand 1-2Zmm in Smoothed on int, surface, thick calcite
[[i:381] " 75YRG/4) " 7.5YRE/4
77 e Jar dull orange (7.5YR6/4) - dull orange (7.5YR6/4) 1 5yp7 3 diameter, translucent sand 1- on ext. surface
1.5mm in diameter
ellowish gra sand 1-2mm in diameter,
718 EB I(E)-II Jug? dull orange (2.3YR6/4) dull orange {2.5YR&/4) '_"2 ;Yﬁ,”g i limestone fragments 0.5- Thumb-indentation on outer rim
e Imm in diameter
dull reddish brown B N brownish gray small amount of sand Tmm N
1)
7:19 EB I lar base (2 5YR5/4) light gray (5Y7/1}) (10YR5/1} in diameter Horizontally smoothed on both surfaces
small amount of sand 1
720 EE 1 Jar base orange (5YRG/G) arange {2.5YRE/6) dull reddish brown 1.95mm in diameter, very Horizontally smoothed on both surfaces
aet ge i ! (5YRS/4) small amount of white sand ¥
0.5-1Tmm in diameter
-bright reddish  arange-bright reddish  arange-bright reddish black sand 0.1-0.5mm in
Nab Bowl Jranae b - t th
721 ? o brown (2.5YR6/6-5/6) brown (2.5¥R6/6 5/6)  brown (2.5YRG/6 5/6) diameter wersmea
I . L . black sand 0.1mm in .
722 Rom-Byz lar orange (2. 5YRG/6) arange (2.5YR6,/6) arange (2 .5YREG/6) diameter wet smooth with wheel
. . X dull orange-crange dull orange-orange dull orange-orange black and white sand 0.1
7:23  RomByz far (5YRE/4-6/6) (5YR6/4-6/6) (5¥RG/4-6/6) 0.5mm in diameter et smooth with wheel
. . . . ; . . black sand O.1mm in
724 Rom Byz (Base) orange (2. 5YRG/6 6/8) orange (2.5YRE/6 6/8) arange (2.5YRE/6 6/8) dismater wet smoath with wheel
e . rayish brown black, white and gray sand "
7°25  RomByz Bawl orange (2.5YRG/6-6/8] :37 S"YR[‘N_SM orange (2.5YR6/6-6/8) 17" 0 WITE dla?ne:er wet smoath with wheel
| - heel
7. 26 sl (Base)  dull orange (7.5YR7/4) orange {2.5YR6/8) orange (2.5YR6/8) black and white sand 0.1 wet smooth with wheel, black paint on
0.5mm in diameter buff slipped surface
I .
727 " (Base)  orange (2.5YRG/8) orange (2.5YRG/8) orange (2.5YRG/8} blaric and whire sand G.1 wet smooth

8. List of selected small finds from registered sites in Area 7.
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Comments: no special comment.

Site 07008

Site name: unknown.

Coordinates: 30°32.353N; 35°32.403E.
Elevation: 1474m.

Site location: located on the eastern slope of a
small valley leading to Shawbak (Fig. 6: 8).
Site type: settlement.

Site size: ca. 4ha (ca. 200m north-south by ca.
200m ecast-west).

Preservation: relatively well preserved.

Surface finds: 39 pottery sherds (Fig. 7: 21-27,
Fig. 8: 21-27).

Structural remains: many stone-built structural
remains forming a ‘conglomerate’.

Possible date: Ir, Hel, Nab, Rom - Byz and Isl
(including a glazed pottery sherd).

Comments: There is a perennial spring ca. 50m
north of the site, where various pottery sherds
were collected.

Concluding Remarks

The brief survey has suggested (1) that the
general occupational history of the western part
of Areas 4 and 7 dates back to at least the Early
Bronze Age, and (2) that it includes various
forms of archaeological site, ranging from sub-
stantial settlements, through temporal occupa-
tions and isolated structural remains, to simple
artifact scatters. Of particular interest is the EB
I - II small settlement (Site 07004), the finds
from which are suggestive of some cultural con-
tact with the contemporary Negev Highlands as
well as the Dead Sea plain. Subsequent surveys,
scheduled for the spring and summer of 2012,
will focus on the eastern half of the research
area.
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‘AWJA 1 - 3: NEOLITHIC AND CHALCOLITHIC OPEN SANCTUARIES
IN SOUTHERNMOST JORDAN

Sumio Fujii, Masatoshi Yamafuji and Kazuyoshi Nagaya

Introduction

Along with excavations at the barrage site
of Wadi an-Nu‘aydiyyah 1 (Fujii et al. this vol-
ume), the 2011 summer field season of the Jafr
Basin Prehistoric Project (JBPP) conducted a
rescue investigation in the ‘Awja area near the
Jordan-Saudi border. The targets of the investi-
gation were three small sites (‘Awja 1-3) located
in the center of the area. We devoted a couple of
days in the second week of September to field-
work aimed at exploring their date, function
and archaeological implications. As a result, it
turned out that the sites contain unique features
common to Neolithic to Chalcolithic open sanc-
tuaries or symbolic cemeteries in the neighbor-
ing Jafr Basin. This discovery has proved that
the Jafr chronology (Fujii n.d.), a key to tracing
the process of pastoral nomadization in southern
Jordan, is applicable to the border area as well.
The following is a brief summary of the results
of the investigation.

The Site and its Setting

The ‘Awja area is situated below the escarp-
ment forming the southern watershed of the Jafr
Basin and abuts the Jordan-Saudi border (Fig.
1). A large, flat-topped sandstone hill — known
locally as Tall ‘Awja — is situated in the center
of the area and serves as a prominent landmark.
The three small sites, ‘Awja 1-3, are located in
flat terrain extending north-east of the mesa-like
hill (Fig. 2). The surrounding landscape consists
of gently undulating reddish sand desert, dot-
ted small playas or gi‘an (pl. of ga°), meander-
ing awdiya (pl. of wadi) and isolated sandstone
rises and hills, including Tall ‘Awja. The local
hydro-environment is very harsh; while recent
mean annual rainfall is less than 50mm, the po-
tential mean annual evaporation is over 2000mm

(Royal Jordanian Geographic Center 1986: figs
14, 41). For this reason, neither perennial natural
water sources nor traditional settlements exist,
and local land use has been limited to sporadic
pasturing. It is no wonder that aside from the ath-
Thulaythawat area to the west (e.g. Abu-Azizeh
n.d.a, n.d.b, n.d.c.; Abu-Azizeh et al. n.d.) and
the Wadi Rumm drainage basin (e.g. Henry
1995; Rollefson and Matlock 2007), southern-
most Jordan has been poorly investigated.

The sites of ‘Awja 1-3 were found for the
first time during the 2010 summer field season,
on the basis of patchy information from local
workers who participated in the excavations at
Wadi Ghuwayr 17 and 106 (Fujii ef al. 2011b,
2011c¢). Our short visit confirmed that the area in-
cludes unique features reminiscent of Neolithic
to Chalcolithic burial features in the Jafr Basin,
and that they have been partly damaged by illicit
diggings by local inhabitants. It is for the reason
that we embarked on a rescue investigation in
the subsequent 2011 summer field season.

Investigations at ‘Awja 1

The site of ‘Awja 1 (N 29°42°100°, E
036°27°805", elev. ca. 860m) is located ca. Skm
north-east of Tall ‘Awja on an isolated sandstone
rise ca. 15m in diameter and ca. 3m in height.
We identified a dozen archaeological features
dotted within an area extending ca. 100m from
east to west and ca. 70m from north to south
(Figs. 3-5). They fell into the following three
groups: (1) two complexes of rectangular struc-
tures (Complexes I-II) to the south-west of the
sandstone rise, (2) a total of eight small features
(Features A-H) concentrated on the north of the
rise and (3) two large, platform-like features
(Features I-J) occupying the western edge of
the site. Owing to time constraints, we briefly
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sounded part of the first and second groups only,
leaving the others intact for future investigation.

The sounding confirmed the following site
stratigraphy: Layer 1 — the surface layer — con-
sisted of light buff, very loose, silty sand deposits
ca. 2-3cm thick; Layer 2 contained reddish buff,
slightly compact, silty sand deposits ca. 5-10cm
thick; Layer 3 represented light brown, relatively
compact, silty sand deposits at least 10cm thick.

1. Neolithic to Chalcolithic sites in the Jafr Basin and surrounding areas.

In addition, Layer 4 (containing angular limestone
cobbles) was partly exposed in the lower half of a
round pit-like feature in front of Unit C of Complex
I, but its details still remain unknown. Excavated
features of the first group were constructed on the
upper surface of Layer 3, while those of the second
group appeared to overlay Layer 2. However, this
is a tentative interpretation based on patchy infor-
mation, which needs further investigation.
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3. ‘Awja 1: general site plan.

Complex I (Area 1)

stone and sandstone slabs ca. 10-30cm long

The limited investigation at Area 1 revealed  and ca. 2-8cm thick, placed on the upper sur-
at least three rectangular structures, two round  face of Layer 3. These construction materials
features and a few intermittent wall alignments  were probably procured from neighboring rocky
(Figs. 6-7). All of them used standardized lime-  hills where similar slabs outcrop in abundance.
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4. ‘Awja 1: distant view of the site (looking east).

In terms of technology, the builders adopted the
two-rowed upright slab wall technique, a unique
construction method endemic to Neolithic des-
ert sites in the southern Levant. The scarcity of
fallen stones around the walls indicates that they
consisted only of the foundation course and were
not equipped with any solid upper structure.

The three rectangular structures, measur-
ing ca. 2.5-4m by ca. 2-3m, were laterally
connected to form an elongated structural
entity (Continuum 1a) at least ca. 11 m in total
length. Close scrutiny of joins, especially those
between Units A and B, suggested that the con-
tinuum developed from north-east to south-west.
Apart from Unit A, which was only surface-
cleaned, Units B and C shared a similar division
of space, being equipped with a ‘vertically’ long
rectangular compartment at the rear left corner
and a few small, rectangular or round features at
the front left corner. Of significance is the exis-
tence of two round features in front of them. It
appears that both of these belong to the adjacent
structure, forming a unit similar to a pseudo-
house burial cairn at Qa‘ Abii Tulayha West, a
Late Neolithic open sanctuary or symbolic cem-
etery in the north-western part of the Jafr Basin
(Fujii 2000, 2001).

A few slender corner stones ca. 15-20cm
high still stood between some adjacent units.
These were probably used for marking out the
four corners of rectangular structures in advance
of construction. A similar device has been found
at Qa‘ Abu Tulayha West (Fujii 2001: 24). The
excavation also confirmed a whitish, somewhat
hardened floor in the rear half of Unit C, but it is
still unknown whether this is natural or anthro-
pogenic in origin. Also ambiguous is the attribu-

5. ‘Awja 1: general view of the site (looking north-east).

tion of the intermittent wall alignments dotted
around the continuum. In view of the overall
structure of Complex II described below, it is
possible that the short wall alignment to the im-
mediate east of Unit C represents a part of an-
other continuum (i.e. Continuum 1b) running in
parallel with Continuum la. However, nothing
can be said about the other wall alignment at
the south-western corner of the excavation area.
Further investigation is required to clarify our
overall picture of Complex I.

Neither artifacts nor faunal / botanical re-
mains were recovered from the excavation area.
Even hearths and ashy deposits were not found.
As described below, exactly the same applies to
Complex II in Area 2. This suggests that the two
complexes were not foci of domestic life. Given
this, it seems more reasonable to assume that
they functioned as an open sanctuary or sym-
bolic cemetery, for example. The total absence
of traces of economic activity is shared with Qa‘
Abii Tulayha West, corroborating the chrono-
functional correlation between the two.

Complex II (Area 2)

Area 2, which was laid out to the south-
west of Area 1, explored the general character
of the other complex by means of surface clean-
ing (Figs. 8-9). This brief inspection confirmed
a total of four rectangular structures, forming
a pair of continua extending north-east, south-
west with a gap of ca. 2m between them. Unlike
Complex I, both continua appeared to consist
only of two units. It would follow that they each
measure ca. 7-8m in total length.

The four structures of Complex II had much
in common with those of Complex I, including
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6. ‘Awja 1: plan and section / elevation of Complex I.

use of the two-rowed upright slab wall technique  of ca. 3-4m by ca. 2-2.5m. Another possible dif-
and a standing corner stone at every nodal point. ~ ference between the two was the presence / ab-
However, they were slightly smaller than the  sence of internal divisions of space. While the
three structures of Complex I, with a floor area  two excavated units of Complex I incorporated
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7. ‘Awja 1: geneal view oCoplx I (looking north).

a rectangular compartment and a few small fea-
tures, the four structures of Complex II appear to
lack any division of internal space. In addition,
they lacked clear evidence for adjacent round
features, although several pebble concentra-
tions and / or a shallow depression dotted in and
around the structures are potential candidates.
Neither artifacts nor hearths were found.

Adjacent Small Features

Of the immediately adjacent small features,
we cleaned Feature B and excavated Feature
C (Fig. 10). However, no details of the former
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9. ‘Awja 1: general view of
Complex II (looking north).
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10. ‘Awja 1: plan of Features B and C.

were confirmed owing to its poor state of pres-
ervation, except that it contained two small, ill-
defined pebble concentrations ca. 1-1.5m across.
Feature C, on the other hand, consisted of a rect-
angular, cist-like space under a small sand pile
ca. 2-2.5m in diameter and ca. 0.2m in height
(Fig. 11). This space, ca. Im by ca. 0.6m in floor
area, was slab-lined and pebble-paved. Although
no clear evidence for plundering was confirmed,
neither artifacts nor human skeletal remains
were discovered within it.

11. ‘Awja 1: general view of Feature C (looking north)-l

It appeared that these two small features
were constructed on the upper surface of Layer
2. Additionally, they did not adopt the two-rowed
upright slab wall technique that characterizes the
two complexes described above. Both observa-
tions seem to suggest that they are later in date
than the complexes. Their function is also ob-
scure. Leaving to one side the poorly preserved
Feature B, Feature C appears to resemble a
mound tomb equipped with a small cist, but a fi-

nal conclusion must await further investigation.
All we can say is that there seems to be no clear
chrono-functional correlation between the two
complexes and the small features around them.

Investigations at ‘Awja 2

The site of ‘Awja 2 (N 29°41'690", E
036°26°850", elev. ca. 864m) is located on a
gentle slope lying ca. 3km north-east of Tall
‘Awja, or ca. 2km west-south-west of ‘Awja
1. The site consisted only of a roughly square
structure (Structure 1) ca. 6m by ca. Sm in floor
area (Figs. 12-14). We cleaned it and briefly ex-
amined its general layout. This limited fieldwork
demonstrated that, as at ‘Awja 1, the structure
was originally delineated by two-rowed upright
slab walls and that, again as at ‘Awja 1, it was
accompanied by a round, double-lined feature
in front of the entrance space. It should also be
added that small round features were incorpo-
rated into the front left corners and that standing
stones were used for marking the four corners.
There is little doubt that the two sites shared a
similar date and function.

There were however a few notable differ-
ences between them. First, the structure at ‘Awja
2, unlike those at ‘Awja 1, existed as an inde-
pendent feature and was not part of an elongated
continuum. Second, it incorporated a pair of
‘horizontally’ long rear compartments instead
of a single ‘vertically’ long lateral compartment.
Also of interest is a concentration of upright
slabs or ‘mini-ashlars’ sandwiched between the
two rear compartments, which is suggestive of
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a ritual aspect for the structure. Third, the struc-
ture had a nearly square plan. These differences
all seem to suggest that a minor chronological
gap existed between the two sites. Again, with
the exception of several non-diagnostic flint
flakes, no artifacts were recovered.

Incidentally, the site included a freestanding
wall (Feature 11) constructed of a single row /
course of upright limestone slabs (Fig. 15). It
started at a point ca. 30m north-north-east of
Structure 1 and extended northwards in a gentle
curve for ca. 40m as far as the south bank of
a small gully. The chrono-functional correlation
with the neighboring structure is unknown, but

S. Fujii et al.: ‘Awja 1-3: Neolithic and Chalcolithic Open Sanctuaries

13.°Awja 2: general view of
Structure 1 (looking north).

14.'Awja 2: general view of
Structure 1 (looking south-
west).

it reminds us of a similar stone alignment at Qa‘
Abii Tulayha West (Fujii 1999: fig. 13).

Investigations at ‘Awja 3

This site (N 29°41°952", E 036°28°417",
elev. ca. 848m) occupies the north bank of a
small playa lying ca. 6km north-east of Tall
‘Awja, or ca. lkm west of ‘Awja 1. Surface
cleaning confirmed an elongated stone-built
feature (Feature 1) that consisted of a hollow
semi-circle ca. 2m in diameter and a two-rowed
upright slab wall ca. 12m long and up to ca.
0.5m high (Figs. 16-17). The combination of a
cairn-like round feature and a two-rowed upright
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15.'Awja 2: general view of
Feature 11 (looking north-
east).

(&)

two-rowed upright slab wall

JBPP 2011
Summer

‘Awja 3
(IF-1103)
Feature 1

16. ‘Awja 3: plan of Feature 1

and surrounding features.

slab wall is characteristic of Chalcolithic burial
cairns at Qa‘ Abu Tulayha West (Fujii 2001: fig.
13, 2003: figs 11-12), suggesting a chronologi-
cal correlation between the two sites. Again, no
artifacts were recovered with the exception of a
few heavily abraded flint flakes scattered on the
present ground surface.

A slab-lined rectangular feature, ca. 2m long
and ca. 1m wide, existed near the western edge
of Feature 1. In addition, several round features
and stone concentrations, ca. 1-2m in diameter,
were also dotted to the east of Feature 1 (Fig.
18). However, nothing is known about their

chrono-functional correlation with neighboring
Feature 1, except that the rectangular feature
was most likely constructed of building material
robbed from Feature 1.

Discussion

The ‘Awja sites are enigmatic in many as-
pects, including their date and function, but
available evidence is extremely limited. As they
yielded neither artifacts nor charcoal samples,
all that remain are techno-typological compari-
sons of the structural remains themselves in a
broad context. As suggested above, our previous
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5 3l

17.‘Awja 3: general view of
Feature 1 (looking north-
east).

s 18.‘Awja 3: partial view of
SR surrounding features (looking
S south-east).

e o

investigations in the neighboring Jafr Basin may
provide valuable keys with which to tackle the
essential issues (Fig. 19).

‘Awja 1

As noted above, Complex I has much in
common with the Late Neolithic pseudo-settle-
ment (or laterally-connected body of pseudo-
house burial cairns) at Qa‘ Abii Tulayha West
(Fujit 2001: fig. 2, 2002: fig. 5). Affinities be-
tween the two sites cover a broad spectrum of
characteristics, including (1) their isolated loca-
tion in the middle of the desert, (2) the presence
of a unit consisting of a rectangular structure and
a cairn-like round feature, (3) the lateral connec-

tion of units and consequent formation of an
elongated structural entity extending north-east
- south-west, (4) use of the two-rowed upright
slab wall technique, (5) incorporation of a rect-
angular compartment(s) in the rear left corner
of a unit and (6) use of standing corner stones.
Furthermore, both sites are devoid of traces of
domestic activities, e.g. artifacts and hearths.
There is no doubt that they share a similar date
and function. Thus, Complex I at ‘Awja 1 can
be tentatively defined as an open sanctuary or
symbolic cemetery of Late Neolithic pastoral
nomads who migrated around the Jafr Basin. If
this interpretation is correct, it would follow that
the small round feature in front of each struc-
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ture represents a symbolic (and therefore usually
empty) burial cairn in line with the Jafr pseudo-
settlement.

Complex II, on the other hand, is marked
by the formation of twin short continua and the
absence of internal divisions of space. To date,
no parallel examples have been found in the
Jafr Basin. Similar features from the Negev and
Sinai have been interpreted as open sanctuaries;
a few of them have been attributed to the Late
Neolithic on the basis of C-14 dating (Eddy and
Wendorf 1999: figs 3-34, 3-42, 11-5; Beit-Arieh
2003: 430; Rosen et al. 2007: fig. 4). This dating
is consistent with our tentative perspective that
Complex II represents a subsequent, simplified
form of Complex I. Taken together, it would fol-
low that the complex represents an open sanctu-
ary or symbolic cemetery of Chalcolithic pasto-
ral nomads who migrated around the Jafr Basin.

‘Awja 2

‘Awja 2 differs significantly from ‘Awja 1,
both in site-form and in division of internal space.
While ‘Awja 1 contains several continua and in-
corporates a ‘vertically’ long compartment at the
rear left corner of a unit (in the case of Complex
I) or nothing (in the case of Complex II), ‘Awja
2 consists only of a single, independent structure
equipped with a ‘horizontally’ long rear com-
partment. Parallel examples for the latter have
been excavated at Harrat al-Juhayra, a PPNC
pseudo-settlement on the north-western margin
of the Jafr Basin (Fujii 2005: figs 1-4). Several
units occupying the north-eastern edge of this
site have similar traits, suggesting chronological
synchronism with Structure 1 of ‘Awja 2. If this
is the case, the site may date back to the PPNC.
As for function, it can probably be defined as
an independent form of a pseudo-house burial
cairn, a fundamental component of a pseudo-
settlement. It is our tentative perspective that the
structure represents a prototype of Complex I at
‘Awja 1, both in terms of morphology and date.

‘Awja 3

The unique feature at ‘Awja 3 is the com-
bination of a hollow stone circle and an elon-
gated freestanding wall, both constructed us-
ing the two-rowed upright slab wall technique.
There is little doubt that the feature is in some
way related to pseudo-wall burial cairns, espe-

cially their later forms (i.e. the BC-600s and
-700s) as confirmed at Qa‘ Abu Tulayha West
and Wadi Burma (Fujii 2003: figs 11-12, 2005:
fig. 3). Thus, it can be tentatively dated to the
Late Chalcolithic. The typological sequence at
Qa‘ Abti Tulayha West indicates that the pseudo-
wall burial cairn is a subsequent, simplified form
of a pseudo-house burial cairn (Fujii 2001: 29-
32, Fujii n.d.: figs 19, 22). Thus the stone-built
feature of ‘Awja 3 can probably be understood
as a symbolic cairn tomb or open sanctuary of
Late Chalcolithic pastoral nomads, who inher-
ited this unique funerary ritual from their ances-
tors who had been involved in the construction
of ‘Awja 1 and 2.

Cultural Sequence and Regionality

From the above, we can tentatively inter-
pret the three sites as open sanctuaries or sym-
bolic cemeteries of Early Neolithic to Late
Chalcolithic pastoral nomads who migrated
around the Jafr Basin. In view of the series of
common traits noted above, there is little doubt
that they belonged to the same cultural tradition.

The aforementioned typological compari-
sons with other sites in the region suggest that
the ‘Awja sites evolved from ‘Awja 2 (viz. an
independent structure with a ‘horizontally’ long
rear compartment), into Complex I of ‘Awja 1
(including an elongated continuum retaining di-
vision of internal space), then into Complex II at
the same site (consisting of two pairs of shorter
continua without any division of internal space)
and finally into ‘Awja 3 (represented by a pseu-
do-wall cairn). Although there might still be a
minor hiatus between Complex II at ‘Awja 1 and
the pseudo-wall cairn at ‘Awja 3, the sequence
suggested above is a good match with the Jafr
chronology. In view of the fact that a similar se-
quence has been confirmed in central Syria as
well (Fujii et al. 2011; Fujii n.d.: fig. 45), we can
propose that the Jafr chronology has the poten-
tial to provide a common means of tracing the
process of pastoral nomadization in various in-
land areas of the Levant.

It goes without saying, however, that the
Jafr chronology has its own limitations. This is
because, first, it still has a few minor chronologi-
cal gaps and, second, it is based on Jafr data-
sets and therefore does not fully incorporate all
regional characteristics of the inland Levant. A
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good example of the first issue is Complex II at
‘Awja 1, which has no parallel examples in the
Jafr chronology. The complex might fill a minor
typological gap between the pseudo-house buri-
al cairn and the pseudo-wall burial cairn of the
Jafr chronology. The issue of regionality, on the
other hand, is best illustrated by the series of ty-
pological differences between the Jafr and ‘Awja
pseudo-settlements. To begin with, while the
Jafr pseudo-settlements are characterized by lin-
ear development, the ‘Awja pseudo-settlements
prefer parallel arrangements of shorter continua.
The second difference consists of the division of
internal space, which also highlights the region-
ality of both areas. It should also be added that
while the Jaft sites apply the two-rowed upright
slab wall technique to the pseudo-house only,
the ‘Awja sites extend it to the attached cairn-
like features as well. These regional differences
indicate that both areas shared the same cultural
tradition but differed in minor aspects.

Concluding Remarks

The rescue investigation of the ‘Awja sites
has enabled us to confirm anew the versatility
of the Jafr chronology as a key to tracing the
process of pastoral nomadization in southern
Jordan. The discovery of the three open sanc-
tuaries or symbolic cemeteries near the Jordan
/ Saudi border has demonstrated that the chro-
nology is applicable to southernmost Jordan,
or even parts of the Negev and Sinai. Taking
the results of our recent investigations in cen-
tral Syria into consideration, the geographical
applicability of the Jafr chronology would be
enlarged still further. However, as noted above,
much still remains obscure, including assess-
ment of regional characteristics. Further work is
needed to consolidate the reliability of the Jafr
chronology.
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BUILDING ARCHAEOLOGY IN JORDAN: PRELIMINARY REPORT ON
THE 2009 - 2011 SURVEYS AT UMM AS-SURAB

Roberto Parenti

The Site

Umm as-Surab (MEGA Jordan n. 2806) lies
in the district of Mafraq, ca. 2km south of the
Jordan-Syria border. The archaeological site is
located in a slightly elevated area of the southern
Hawran, where rich agricultural soils cover the
underlying volcanic rock. The basalt has been
used as the main building material all over the re-
gion since Antiquity, with structures of Roman,
Byzantine and early Islamic (Umayyad) date, as
well as those of the modern era. Additionally,
Iron Age and Nabataean pottery and epigraphs
have been recorded in previous surveys and ex-
cavations (cf. Homes-Fredericq and Hennessy
1989: 622).

Reasons for Selection of the Site
Umm as-Surab is an ideal site for a building
archaeology survey for many reasons:

(1) It is large enough to have many styles of
construction represented, without being so
large that it cannot be investigated within
a relatively short period (e.g. three to four
seasons);

(2) It has many buildings with walls standing
3-5m high, with few recent restorations;
this makes the wall elevations suitable for
stratigraphic analysis;

(3) It has been inhabited for long periods with
numerous gaps in occupation that help in
identifying construction phases (including
reconstructions and adaptations);

(4) The construction styles represented at the
site are representative of the wider area,
which was relatively homogenous in cul-
tural terms during many historical periods.

The southern Hawran has a long tradition of
well-documented interdisciplinary studies, from
the beginning of the 20th century to the present

day. In particular, there are well-published
projects by French scholars working in the
Syrian Hawran that permit useful and detailed
comparisons on a vast range of issues concern-
ing settlement and building techniques (in par-
ticular cf. Clauss-Balty 2008).

In the Jordanian Hawran, the site of Umm
as-Surab is less well documented than the better
known site of Umm al-Jimal, which is situated
nearby and has been — and still is — the subject of
long-term investigations by American missions
(De Vries 1998). Fortunately, the chronological
sequence at Umm as-Surab seems to be the same
as that of Umm al-Jimal, enabling chronologies
at the former site to be established on the basis
of comparisons with the latter.

Project Aims and Methodologies

Asdescribed above, Umm as-Surab is an ideal
site at which to conduct a ‘Building Archaeology
in Jordan’ project. The main aim of the project
is to compile an ‘Atlas of Building Techniques’,
e.g. rooms, roofs, openings, masonry, building
materials etc., as they are represented both at this
site and in the region as a whole. In essence, the
research aims to understand how the extant build-
ings have been built. A ‘constructional history’
can be produced by recording all the building in-
formation that is inherently ‘written’ into the ar-
chitectural structures (viz. materials, techniques,
size of elements etc.), thereby shedding light on
change and evolution over the course of time.

The ‘Atlas of Building Techniques’ is close-
ly linked to the methods used to record building
characteristics and to the reconstruction of their
structural history according to the principles of
archaeological stratigraphy, applied through
identifying and recording the results of ‘consis-
tent and homogeneous constructional actions’. A
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‘consistent and homogeneous constructional ac-
tion’ might be what Harris (1989) calls context in
excavations but, in the case of buildings, strati-
graphic study can be slightly different. As part
of the formation of a stratified deposit, a ‘homo-
geneous constructional action’ might be a whole
‘building unit’ (e.g. the Ss. Sergius and Bacchus
church referred to below, in relation to the build-
ings surrounding it). However, it must be demon-
strated that there are clear chronological differ-
ences between the different ‘building units’.

Within the ‘building units’, there can be dif-
ferent ‘constructional phases’ (e.g. the recon-
struction of a roof during the Mamluk or Druze
period). Within the ‘constructional phases’, there
can be different ‘activities’ (e.g. construction of
the diaphragm arch, followed by construction of
supports for the horizontal beams, filling of re-
sidual spaces and, finally, covering with an im-
permeable material).

More circumscribed ‘constructional activi-
ties’ are referred to as ‘stratigraphic units’ (e.g.
filling an opening, preparation of floor surfaces
etc.). Within a single ‘stratigraphic unit’, there
can be further levels of observation (e.g. different
layers of internal replastering).

Stratigraphic analyses combine these five
levels of close examination. Therefore, the re-
sults are based on these observations of relative
chronology.

At Umm as-Surab it was decided to record
the first two levels only, namely ‘building units’
and ‘constructional phases’. The analysis was
expanded to include individual ‘stratigraphic
units’ only in few key areas where it was nec-
essary to gain an understanding of construction
sequences (e.g. in the room immediately north
of the prothesis of the church).

Stratigraphic analysis of buildings was first
undertaken in Italy in the late 1970s by archaeo-
logical projects that were digging stratigraphi-
cally for the first time (see Parenti 2002: 73 for a
bibliography on this subject). Since these projects
were investigating historical periods between the
9th and 14th centuries, the research was conduct-
ed inside buildings that were sometimes still in
use and always had tall, elevated walls.

Careful observation of masonry has enabled
us to identify differences between the various
building components (e.g. building material, di-
mensions, workmanship, mortar, stone-cutting

etc.) visible in wall elevations, to the extent that
the logical next step was to record them and at-
tempt to reconstruct their relative chronologies.

Observations were recorded according to
criteria that have, in essence, remained the same
since the late 1970s, viz. (1) drawing the walls and
identifying ‘coherent constructional actions’ (now
replaced by orthophotos and 3D models with pho-
tographic restitution of the surfaces), (2) recording
the characteristics of each ‘constructional action’
(US = It. “stratigraphic unit”) and (3) establish-
ing their relative chronologies. For example, if the
US being recorded were an extension to a room,
it would be ‘supported’ by earlier masonry. As
in excavation, negative US can also be identified
and recorded, e.g. removal of building material
through collapse or demolition, in which case the
US ‘cuts’ the wall.

Proceeding in this way, an entire building com-
plex can be divided into ‘homogeneous construc-
tional actions’, with their own relative chronolo-
gies (i.e. ‘before’, ‘after’ or ‘contemporary with”).
These ‘constructional actions’, each defined by a
sequential number, can be studied by means of a
stratigraphic diagram or ‘Harris matrix’.

By interpreting the results of these surveys,
we can reconstruct successive building phases,
with relative chronologies for the different ac-
tivities associated with the construction of walls
and other structures. When studying standing
buildings with long construction sequences,
this allows us to create ‘local typological se-
ries’, with no need for lengthy and expensive
excavation seasons. Epigraphy, ancient written
sources, surface pottery and many others forms
of evidence associated with the building itself
enable the relative and absolute chronologies to
be linked. Also, archacometric and biochemical
analyses can be carried out on small samples of
building material. These may permit more accu-
rate typological comparisons that may shed light
on the chronology, use and abandonment of the
structures, thereby enabling the building to be
dated more accurately.

Initial Survey Results

After a first season in 2009, the Laboratory
of Building Archaeology at the University of
Siena carried out a second instrument survey
season on the standing monuments in 2011,
involving an Italian - Jordan team directed by
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Hitherto, the site had only been the sub-
ject of preliminary studies. H.C. Butler visited
it in 1904-1905 and again in 1909. More re-
cently, G.R.D. King provided a description of
the main churches (see Homes-Fredericq and
Hennessy 1989: 624 for a comprehensive bib-
liography of research carried out up to the late
1980s). On the whole, scholars focused on the
remains of the main Ss. Sergius and Bacchus
church and surrounding buildings, particu-
larly the extant tower that K.A.C. Creswell
considered to be an early example of a square
Syrian-style minaret (Creswell 1989). More
recently, the Department of Antiquities of
Jordan (DoA) has carried out some restora-
tions, as well as a small sounding (see notes in
the MEGA J entry).

29 ‘topographic units’ (TU) have been iden-
tified in the archaeological area (Fig. 1), most
of which have been geo-referenced. This has
allowed the new surveys to be matched with

R. Parenti: Surveys at Umm as-Surab

old aerial photographs and surveys. We have
focused on the Ss. Sergius and Bacchus church
(TU 28) and a building complex in the southern
part of the archaeological area that has recently
been excavated by the DoA (TU 24), as well as a
little church beside the road mentioned by King
(1983).

The ‘Building Units’ of TU 28 and Wall
Construction Techniques

It seems clear that the very large complex
in TU 28 (Figs. 2-3) is earlier than the church
of Ss. Sergius and Bacchus (489 AD). Recent
soundings carried out by the DoA close to its
north-west corner yielded pottery of probable
Late Roman period date (Dr Jamile al-Qutaish,
pers. comm.).

The building complex is characterised by
Type 1 masonry (Fig. 4), which is especially
clear on the north side of TU 28 and stands more
than 2m high in some areas. Near the north-west-
ern edge, two rooms have this type of masonry

. = b P Lald v : # v iy , Ay Ch
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1. Umm as-Surab: ‘topographic units’.

1. The University of Siena project is supported by the Italian
Ministry of Foreign Affairs. The fieldwork was carried
out by a team consisting of: Prof. R. Parenti (director,
University of Siena), S. Anastasio (MiBAC), T. Hunaiti
(DoA), J. al-Qutaish (DoA), S. Mariotti (University of
Siena), F. Saliola (METRA), A. Arrighetti, P. Caciagli,
P. Gilento and N. Pini (University of Siena stu-

dents). Data-processing at the Laboratory of Building
Archaeology in Siena was carried out by the follow-
ing students: A. Arrighetti, P. Caciagli, E. Casalini, A.
Fortini, A. Furno, P. Gilento, C. Nerucci, N. Pini and
C. Sessa. The plans and orthophotos are the work of A.
Arrighetti, P. Caciagli and P. Gilento.
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2. Umm as-Surab: plan of the Ss. Sergius and Bacchus church, showing the different phases.

3. Umm as-Sarab: (a) RGB point clouds of the Ss. Sergius and Bacchus church with standing turret; (b) orthophoto.
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(rooms 1 and 2 in Fig. 2). Although the perim-
eter of room 1 seems complete, the outside wall
of room 2 has been partly demolished to create
a new entrance opening on to the internal court-
yard. Even though a small window remains near
the north-east corner, the complete perimeter of
room 2 could not be traced. Since the inner wall
extended at least as far as the north-east corner
of the church, it seems likely that both rooms
had similar dimensions. In others parts of TU 28,
this type of masonry is only found in the course
separating the foundations and superstructure,
viz. a row consisting exclusively of bond stones
(diatoni).

There are some traces of masonry that is lat-
er than Type 1 but predates the construction of
the church. However, its scarcity permits neither
reconstruction nor interpretation.

The construction of the church of Ss. Sergius
and Bacchus was a significant event, which can
be accurately dated to 489 AD (cf. Bader 2009:
61 and bibliography) on the basis of the dedica-
tory epigraph that once graced the lintel of the
main entrance to the church (now broken and no
longer in situ).

The church had a nave and two aisles, with
a semi-circular apse and two side rooms (possi-
bly a prothesis and diaconicon). The columns set
on the church paving display two types of work-
manship (one with masons’ marks), but it is un-
clear whether this represents two constructional
phases or the reuse of earlier columns (Fig. 5).
Shortly after the construction of the church, a
small room was added to the fagade.

The lateral door in the north wall, now col-
lapsed and almost entirely obscured by rubble,
seems contemporary with the masonry of the

4. Umm as-Surab: Type 1 masonry.

R. Parenti: Surveys at Umm as-Surab

church. This implies the existence of a court-
yard, two sides of which were formed by the
earliest room; the third side is formed by a room
with Type 1 masonry that associates it with the
church, while the fourth side — close to the north
wall of the church — can not be studied because
of subsequent modifications. At least other two
entrances were opened on the west side of the
courtyard, giving access to the western and
northern rooms.

After the construction of the Ss. Sergius and
Bacchus church, at least three complexes were
built to its north in a period that remains uncer-
tain, but which was before the Islamic period.
The first is very similar to buildings known from
the second half of 6th century AD (according to
the Petra papyri), with several parallels at Umm
al-Jimal (with at least three floors, external stair-
cases and windows and doors similar in shape
to many examples from the southern Hawran)
(Fig. 6).

It is very probable that, along with the
church and courtyard, at least other three or four
‘building units’ already existed. Two were found
near the south-west corner of TU 28 and were
most likely built one after the other, while an-
other was located near the north-western edge
of the church. If we include the western wall of
TU 28 with these ‘building units’, along with
their associated rooms, as a whole TU 28 repre-
sents a quadrilateral entity defined by ‘building
units’ and other structures. It had few entrances
and contained the church, a courtyard in front of
the church and probably two cisterns (one in the
courtyard of the religious complex and another
under the ‘building unit’ near its south-western
corner).

5. Umm as-Surab: columns on the church paving.
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With the advent of Islam in the area (around
636-640 AD) there were no major structural
changes to the site. However, the church was
converted to a mosque by blocking the arch,
demolishing the apse, creating a mihrab in the
southern wall (noted by King in 1980, before the
recent restoration work) and constructing a tur-
ret adjacent to the prothesis (Fig. 7). This tur-
ret is very similar to a nearby example located
in village of Sama’a, which appears to be later
than 625 AD (King 1983: 127) on the basis of
building activities that seemingly postdate an
epigraph. According to Butler, Creswell (1926:
137) interpreted them as Byzantine bell towers,
while King (1983) supposed them to be mina-

rets; the latter interpretation has been confirmed
by the survey. The Umm al-Surab and Sama‘a
minarets may be two of the earliest examples
of such structures, probably dating to the early
8th century AD. The cistern in the small court-
yard was also restored by building some pointed
arches over it, presumably to support a cover.

It seems possible that the village was aban-
doned in the 8th century (perhaps as a result of
earthquake damage), owing to a total lack of im-
mediately post-Umayyad pottery. It seems likely
that subsequent changes to the abandoned struc-
tures did not occur until the Mamluk resettle-
ment in the early 16th century. These involved
the restoration of the diaphragm arches support-

6. Umm as-Surab: orthophoto of
the west side of room 1.

7. Umm as-Surab: turret on the Ss.
Sergius and Bacchus church.
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ing the roofs and the construction of small shel-
ters close to the houses, presumably for animals.

Subsequently, the Druze—who first appeared
as refugees and were then deported to the area —
rebuilt the abandoned ruins or constructed new
residences; their occasional building activities
can be identified quite easily (Fig. 8).

Building Techniques and Material

This report is limited to brief discussions of
some of the major analytical themes. Regarding
building techniques, we focus here on pointed
arches. Creswell’s theory (Warren 1991) was that
the Umayyads inherited a system of round arcad-
ing from the Byzantines, which had a tendency to
become slightly pointed. Under Umayyad rule,
the round arch persisted, but developed into a
two-centered form with increasing pointedness.
In the following two centuries the trend was still
apparent, but was complicated by the appearance
of a four-centered arch; Umm al-Surab is a good
case study for these developments (Fig. 9).

Regarding the masonry, Type 1 (Fig. 4)
is the earliest of the types represented in the
church. This is apparent in the stratigraphy of the
room to the north of the prothesis, on the eastern
wall and — with less certainty — in the foundation
trench of the wall in the northern survey. The lat-
ter is supported by the presence of unstratified
Late Roman and Early Byzantine sherds in the
survey material.

The principal characteristics of this masonry
are: (1) the dimensions of the individual blocks
(typically larger than other masonry types), (2)
the occasional presence of doubled rows with
a few large wedges and (3) the fact that open-
ings are made with perfectly squared blocks. The
tools for finishing the blocks comprise pointed
tools used almost perpendicularly, as well as the
mazza, marteau tetu and macao. There are also
indications for the use of a broad chisel or axe, as
at Umm al-Jimal.

Openings, which include doors, windows
and small loopholes, consist of a threshold and
door jambs with leaf and lintel. The numerous
niches are perhaps the most characteristic ele-
ment. The thickness of the masonry can tenta-
tively be considered another characteristic ele-
ment, since it is always at least 85cm thick and
frequently attains 90-95cm.

Type 2 masonry is most likely Byzantine

R. Parenti: Surveys at Umm as-Surab

but, as it could date to anywhere between the
mid 5th and late 7th centuries, a more detailed
assessment of its chronology will be carried out
in 2012. The description below is based on the
west wall of the TU28, the two main ‘building
units’ and the alignment of the Type 1 wall (to
which the bond stones [diatoni] and two upper
courses are connected). The characteristic fea-
ture of Type 2 masonry is the presence of con-
tinuous rows of bond stones, whose external face
is either square or slightly narrower, alternating
with four courses taller than the bond stones and
with occasional small wedges. At Umm al-Jimal
this technique is more recent than the quinconce
bond stone technique.

A variation on this theme (viz. row of bond
stones plus four horizontal rows) is characterised
by the reuse of a great deal of earlier material and
frequent use of wedges, but with well built corners
using longer and better squared blocks. Above
this type of masonry is more recent rebuilding as-
sociated with roof construction, perhaps relating
to the Mamluk or one of the Druze periods.
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Building material consists mainly of volca-
nic basalt, owing to its local availability. Blocks
were prepared and finished using different tools,
which varied according to the type of rock. In the
basalt area, there are a great number of quarries
just a few metres from the buildings; these were
occasionally converted into cisterns. Fig. 10a
shows a block from a Type 1 wall, located on the
east side of the cloister at Umm as-Surab, with
tool marks very similar to those on a block of the
so-called Commodo Gate at Umm al-Jimal (Fig.
10b), i.e. 2nd century AD. This is very different

-
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10. Different tool marks: (a) Roman blocks from Umm
as-Surab, (b) Roman blocks from Umm al Jimal, (c)
Byzantine block from Umm as-Surab.

to the tool (martellina) marks on the Byzantine
block at Fig. 10c.

The appearance of mortar is an interesting
matter. The first mortars used as settings or beds
are thought to be at Qasr ’Bshir, dating to the end
of the 3rd century AD, i.e. Roman. Some interest-
ing examples of mortar can be seen in the extant
walls at Qasr al-‘Uwaynid, where two Severian
epigraphs — dating to 200 - 202 AD and 201 AD
respectively — were found. However, the chronol-
ogy of this site requires further analysis. A differ-
ent type of air-drying mortar appears at Qasr al-
Kharana in the early 8th century; these so-called
‘mortar bricks’ are gypsum-based and were made
using unusual technology that gives them great
strength and durability. At Umm as-Surab, we
have found a different lime mortar in the turret,

where it was also used for exterior plastering (see
Parenti and Gilento 2010: 190-192).

Survey Methodology

In order to get reliable results, we need to
identify and record the different building phases
of many elements. Data recording must be done
precisely and consistently. Additionally, the proc-
essed data must be both detailed and easy to share
across different platforms, as well as being suit-
able traditional publication and on-line / multime-
dia products.

Taking these requirements into considera-
tion, we have adopted a data-recording system
that acquires the walls’ features via rapid photo-
grammetry and produces processed data that is
compatible with Database Management Systems
and GIS. The computer aided methodology we
use allows for a composite survey based on: (1)
a marker based system using a total station and
(2) a visual system that produces orthophotos, 3D
Models and photographic renderings. The latter
uses innovative technology based on point clouds
(Z-Scan and Z-Map [developed and released by
MenciSoftware, Italy]); it has almost the same
resolution as a laser scanner, but with lower costs
and photographic rendering of the surfaces.

These techniques offer the following advan-
tages:

(1) Difterent protocols can be applied to dif-
ferent contexts inexpensively, thereby im-
proving the sustainability of projects;

(2) They are not destructive;

(3) They allow less time to be spent in the
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field, albeit at the cost of more time in the
laboratory.

Expected Results

The next season is scheduled for autumn
2012, with the aim of completing the instrument
survey and shedding further light on remaining
uncertainties, especially regarding the chronol-
ogy of the Ss. Sergius and Bacchus church and
its associated minaret.

The most urgent task concerns the meas-
ures required to minimise further collapse of the
standing buildings. It should be noted that the
archaeological site lies within an inhabited area;
as a result, the ruins are continuously traversed
by the inhabitants of the modern village.

Completion of the work will proceed along-
side the compilation of the regional ‘Atlas of
Building Techniques’, thanks in part to the com-
parisons made possible by investigation of sites
with standing buildings.

Prof. Roberto Parenti

Laboratory of Building Archaeology
Department of Archaeology and Art History
University of Siena

Italy
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JARASH: MINIMAL PRESERVATION INTERVENTIONS IN THE
EASTERN SECTOR OF THE SANCTUARY OF ARTEMIS, 2009 - 2010

Roberto Parapetti

During the spring 2009 season!, an
archaeological preservation intervention that
had been delayed for several years was finally
carried out, viz. consolidation of the west facade
wall of the Propylaea Church.

Of greatest concern was the dangerous lean
of the pillar in antis, which originally belonged
to the north-east edge of the trapezoid court
of the Roman Sanctuary of Artemis and was
incorporated into the west wall of the church in
the Byzantine period.

The lean of the pillar can be attributed, if
not to the seismic activity endemic in the region,
to the removal of building material from ancient
Gerasa during the early 20th century for the
construction of modern Jarash.

Another event took place much later in
exactly the same area, during the tragic riot of
September 1970. During our archaeological
work there, a number of likely Jordanian army
firing points were identified at the abutment
of the Artemis Bridge. This raised ground was
presumably considered strategic for control of
the ‘Amman-Irbid road passing just below it,
with assorted machine-gun ammunition being
scattered over the area.

Whatever was responsible for the lean of the
pillar, the situation was made worse by severe
deterioration and reduction of the load-bearing
capacity of the ashlars at the pillar base (Figs.
1-3).

During our clearance work and excavations
in the area, started some years earlier (Brizzi et
al. 2001, 2010), the tumble at the base of the
pillar was left untouched until March 2009 in the
hope that the buttressing it provided might help

prevent the sudden collapse of the pillar.

At this point, the following work was
undertaken to ensure the pillar’s preservation,
as it was considered significant visible evidence
of the presence of the via sacra approaching the
Sanctuary of Artemis (Parapetti 1983-84):

(1) Removal of the tumble and archaeological
excavation of the deposits below it down
to the flagstone pavement of the church,
on which a tanniir was found (Brizzi 2010:
fig. 4). This confirmed the hypothesis that
the structure had ceased to function as a
church some time before the earthquake of
749, which caused destruction throughout
the city.

(2) Construction of scaffolding and removal
of the 24 blocks in 12 rows that make up

| N AR~ Sy o
1. West wall of the Propylaea Church in 1977, from the
west.

1. In 2009, the management of the Italian expedition to
Jarash was transferred from the Centro Ricerche Ar-

chaeologiche e Scavi di Torino (1977 - 2008) to Monu-
menta Orientalia, an NGO based in Rome.
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2-3. North-west pillar in antis of
the trapezioid court of the
Sanctuary of Artemis, from
the west and east before
preservation intervention.

4. North-west pillar in antis of the trapezoid court of the
Sanctuary of Artemis, from the east after preservation
intervention.

the present pillar and plinth. These were
all stacked on the ground, numbered and
measured, and the two fragmentary blocks
making up the upper cornice of the plinth
restored (Figs. 4-5).

-198-

5. North-west pillar in antis during dismantling, from the

south-east.

(3) Replacement of the deteriorated ashlars on
which the plinth was originally laid with
new ones on both eastern and western
sides, and consolidation of the blocking
that sealed the entrance to the church nave.
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(4) Repositioning the blocks in their original
upright position, without any binding material
as per the original construction (Fig. 6).

(5) The following year, in 2010, anastylosis of
the central portal of the west wall of the
church was planned; it is now in progress.

In a late 19th century photograph, the entire
portal is standing - even the relieving arch above
it (Fig. 7). However, in photographs of the 1920s
it is decidedly reduced, being evidence for the
spoliation mentioned above. In the photo at
Fig. 8, the lintel is missing while the jambs are
entirely preserved. Two blocks from the topmost
row of the church’s apse are also missing. In two

6. North-west pillar in antis; upper cornice of the plinth
durmg dismantling, from above.

7. West wall of the Propylaea Church in the 1880s.

other photos at Fig. 9, taken before and after the
American excavation there (Crowfoot 1935),
more elements of the Jambs are mlssmg

9 West wall of the Propylaea Church in 1934 after
excavation.

By moving and reorganising the enormous
number of collapsed architectural elements on
the ground during our previous seasons, we have
been able to identify part of the portal’s lintel,
viz. the eastern of the two back-to-back elements
it originally consisted of. Fewer than half of the
moulded jambs are presently preserved in situ
and only one element was recovered on the
ground (Figs. 10-11).

Regarding the anastylosis, the following
work has been carried out to date:

(1) Consolidation of the wall north of the portal.
The two uppermost misaligned rows of blocks
were taken down - one had deteriorated to
such an extent that it had to be replaced - and
then reassembled (Figs. 12-13).

(2) New stone blocks have been purchased to
replace the missing elements of the jambs;
their final shaping will be the next task in the
programme of works?.

2. The abovementioned work has been possible thanks to
the collaboration of Abdulmajid Mjelli, responsible for

restorations at Jarash, and his staff.
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10-11. West wall of the Propylaea
Church; plan of preserva-
tion interventions (east and

e S < 3 —

o

12. West wall of the Propylaea Church in 2009, from the
north-west.
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PRELIMINARY REPORT ON THE 2012 SEASON OF THE MADABA
PLAINS PROJECT: TALL JALUL EXCAVATIONS 2012

Paul Gregor, Randall Younker and Paul Ray

Introduction

The 2012 season at Tall Jalil, conducted by
Andrews University, took place between 17 May
and 8 June 2012. The excavations on the tall
were directed by Randall Younker, Paul Gregor
and Paul Ray of the Institute of Archaeology,
Andrews University. Around 30 faculty, students
and volunteers joined more than 15 Jordanian
workers during the excavations this season'.

Excavations at the site of Tall Jaldl began
in 1992 (Fig. 1), with excavations in the Jalil
Islamic village beginning in 2008. For back-
ground information on Tall Jalal, the Jalil
Islamic village and the history of excavations
at the site, see Gane et al. 2010; Gregor 2009;
Gregor et al. 2012; Gregor and Gregor 2009,
2010; Herr et al. 1994, 1996, 1997; Younker
et al. 1993, 1996, 1997, 2007, 2009; Younker,
Gane and Shqour 2007; Younker and Merling
2000; Younker and Shqour 2008.

Results of the 2012 Season at Tall Jalal (Field
W)

Field W was carefully laid out on the south-
eastern ridge of the large depression on the
south-eastern side of the tall. Work started here

during the 2010 season when four squares were
opened in order to find the continuation of the
water channel from Field G, anticipating that it
would run straight to the depression where the
remains of a water system were anticipated. The
excavation of these squares brought the desired
results and the continuation of the channel was
revealed. However, it turned out that the channel
does not connect to the water system, but rather
passes the depression on its eastern ridge, going
further north. By the end of the season, almost
30m of the water channel were unearthed, but
some sections of the channel had been destroyed
by later stone robbers.

In 2011, a section of the water reservoir was
revealed along with its eastern wall. The inner
side of the reservoir’s eastern wall was plastered
several times during the several centuries of its
usage. Plaster on the bottom of the reservoir was
more than 30cm thick. Material found on the bot-
tom of the reservoir indicates that it went out of
use during the 7th century BC. Three floors were
also discovered outside the reservoir’s wall. The
earliest one was dated to the 9th century BC.

This season, in 2012, work continued in
Field W. In addition to Square W.2, which was

1. We wish to thank Faris al-Hmoud, Acting Director
General, and his staff (including Jehad Haroun) at the
Department of Antiquities of Jordan for their support
of the project this season. We would also like to thank
Barbara Porter and Chris Tuttle of the America Cen-
ter of Oriental Research (ACOR) for their usual assis-
tance. Finally, we appreciate the help of Hanadi Taher,
of the Department of Antiquities of Jordan, who served
as our departmental representative.

Staff for the 2012 season included director Randall W.
Younker, co-directors Paul Z. Gregor and Paul Ray.
Sabal Zaben was pottery formator and helped with a
number of logistical issues. The Field Supervisor this
season was Paul Gregor. Paul Ray also served as object

registrar and dig architect. Helena Gregor was the pot-
tery registrar and Erika Fortin was photographer. Jerry
Chase and Jacob Moody oversaw GPS readings on the
tall.

Square Supervisors for Field W included Erika Fortin,
Abalardo Rivas, Ralph Hawkins, Christine Chitwood,
Jacob Moody and Trisha Broy. Volunteers included
Soon Bum Kwon, Brittany Colpepper, Mariana Gar-
cia, Raul de Souza, Stephane Beaulieu, Robert Chase,
Medaliz Gutierrez, Chad Shively, Tara Tellman, Jessica
Ritter, Seneque Edmond, Jose Espero, Jonathan Tor-
res, Elmer Guzman, Hanny Guzman, Karen Denmark,
Heather Merizan, John Pohlman and Sharon Pohlman.

-201-



ADAJ 56 (2012)

FieldB = - +

el Field W

1. Jalil topo color 2e.

worked the previous two seasons, five additional
squares (W.7 - 11) were opened, being placed
around the previously excavated squares (Fig.
2). The goal of the 2012 season was to discover
the possible date of the reservoir’s construction
and to expose the rest of its structure. After a
third season of excavation, Field W has now
yielded four occupational phases consisting, in
part, of structures next to the water system.

Occupational Phase 1 (Early Bronze Age III
/1IV)

Work continued this season in Square W.2
with the hope of revealing the date of the reservoir
wall. Three superimposed floors were discovered
during the 2011 season. In order to preserve the
lowest floor (W.2:25), only a small area (approx-
imately 2.0m? and 30cm deep) was excavated to
find the date of its construction. Material found
in the fill under the floor may date to the 10th

& W8 ‘| W5 We

Field W

R, L

3

w1 W.3

_/

century BC. This season, the area of excavation
was enlarged in order to find as much material as
possible to date the construction of the reservoir
wall. Under this floor 1.2m of fill was found, be-
low which a small wall (W.2:33=W.5:19) was
revealed (Fig. 3). This wall was constructed of
small and medium roughly-hewn boulders. Its
two rows were 60cm wide, the excavated sec-

2. Jalil topo color 2a.
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3. Early Bronze Age wall.

tion being 3.5m long and two courses high. The
wall probably belonged to a domestic building.
A dirt floor (W.2:35) and stone fill were found on
its eastern side. Pottery found on the floor and
around the wall was of Early Bronze Age III /
IV date. The majority of sherds belonged to hol-
emouth jars and bowls. Also, several ‘envelope’
ledge handles were discovered. The wall, which
sits on 1.0m of fill, dated to the same period.
Under this, bedrock (W.2:41) was reached. The
EB wall (W.2:33=W.5:19) was cut by the res-
ervoir wall (W.2:19=W.7:22=W.11:11), clearly
showing that the latter was built later.

Occupational Phase 2 (9th century BC)
Occupational Phase 2 was present in Square
W.2, and in Squares W.7 and W.11, as excavat-
ed this season. It seems that the water reservoir
was built during this phase; its walls were found
in Squares W.7 (Fig. 4) and W.11 (Fig. 5). So

4. Water reservoir.

P. Gregor et al.: Tall Jaliil Excavations 2012

X B k. f‘ﬁ”‘* .

5. Water reservoir and floors.

(W.2:19=W.5:11=W.11:11) has been revealed.
Wall W.7:22 turns sharply, creating its south-
ern perimeter; it seems that the reservoir had an
oval rather than a circular shape. The reservoir
wall was well-constructed, with the interior side
covered by a thick layer of plaster. Evidence of
plaster was not found on Wall W.11:11 as this
side of the wall was in the balk, but is visible
on Wall W.7:22 where a good portion of its face
was exposed. This wall was replastered several
times owing to extensive use of the reservoir,
which functioned until the 7th century BC and
went through several stages of rebuilding, as
evidenced by the two contemporary floors found
outside the reservoir wall in Square W.2 (L23
and L13=L17) during 2011 season.

After the construction of the reservoir, a
thick layer of fill was brought in and laid out-
side its wall. The fill was tightly packed, cre-
ating a foundation for Floor W.11:21=W.2:25,
which was used as street and gave access to the
reservoir. The floor / street was made of beaten
earth surfaced with packed pebbles, which were
apparently intended to create a rough walking
surface that would reduce the risk of pedestrians
slipping.

Later, during the same century, 50cm of fill
(W.11:18-20) was brought in to create a foun-
dation for another floor (W.11:17=W.2:24). This
floor was mainly constructed of lime plaster, as
seen in Square W.2. In Square W.11, however,
the same floor (W.11:17) seems to have been
made of beaten earth filled with pebbles, as in
the earlier floor. Since the reservoir wall and all
the floors were partially damaged by stone rob-
bers, it was impossible to see where and why the
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builders changed materials in constructing the
same street surface. The reason might have been
that Floor W.11:17 was closer to the entrance of
the reservoir and was therefore more exposed
to water spillage. The entrance to the reservoir,
however, has not yet been discovered.

Occupational Phase 3 (8th century BC)

This occupational phase is found in Square
W.11 and possibly W.7. As mentioned above, the
southern reservoir wall was found in Square W.7,
but it seems that the reservoir was partitioned by
another wall (W.7:16) which was found inside
the reservoir itself (Fig. 4). Since only one side
of the ‘partition’ wall was revealed, it is not pos-
sible at this point to determine its function and
size with any certainty. It was built with medium
boulders; its southern side sloped at an angle
and was not plastered. It is possible that south-
ern wall of the reservoir was damaged and could
no longer function properly, so its constructors
built another one in its place. Future excavations
will likely provide an answer to this problem.
Since this ‘partition’ wall was built inside the
reservoir, it reflects a later addition; we therefore
provisionally assign it to Phase 3.

This phase was also revealed in Square
W.11. The third floor surface (W.11:13) was
found here, being a continuation of the same
floor found earlier in Square W.2 (Locus 13=17).
It was constructed on approximately 60cm of
fill. The floor itself was made of beaten earth,
packed with pebbles similar to the previous two
(Fig. 5). It also functioned as street or road, ap-
parently leading to the entrance of the reservoir.

Occupational Phase 4 (7th century BC)

This phase of occupation was found only
in Square W.11 and consisted of a fragmentary
continuation of the water channel (W.2:2, 3)
found in earlier seasons. This feature was lo-
cated in the south-eastern corner of the square
(Fig. 6). The stones which were used in its con-
struction were small- to medium-sized boulders
which were roughly hewn before they were laid
in place. The channel was constructed in the
same manner as found in previously excavated
squares. So far about 50m of the channel have
been discovered, running from Field G and
passing along the reservoir on its eastern side.
No evidence has been found so far to indicate

’ Y
6. Water channel.
its relationship with the reservoir. Further exca-
vations should reveal the answer to this ques-
tion.

A post-7th century BC fill was found in
most of the squares. One of the objects of inter-
est found in the fill in Square W.7, between Loci
W.7:16 and 22, was a stone with an ink drawing
on it (Object Reg. # J0899) (Fig. 7). Our initial

7. Jalil rock drawing.
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impression is that it is a stylized depiction of an
Islamic fort or khan - perhaps one that existed at
Jalal. It seems to show the plan of a square struc-
ture with four corner towers and four gates, with
another structure in the center. Pointed crenel-
lations or battlements seem to crown the towers
and walls. More study needs to be undertaken
before a definitive interpretation of this drawing
can be made.
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TWIXT DESERT AND SOWN: THE POPULATION DYNAMICS OF
SOUTHERN JORDAN FROM BYZANTIUM TO THE MAMLUKS - A
NEW GIS PROJECT!

Claudine Dauphin and Mohamed Ben Jeddou

The Desert and the Sown

“The eastern side of the Ghawr is much
more fertile than the western. Enough water
flows from the beautiful hills of ‘Ajlin to turn
the plain into a garden, but the supply is not
stored, and the Arabs of the ‘Adwan tribes con-
tent themselves with the sowing of a little corn.
At the end of March the eastern Ghawr is a car-
pet of varied and lovely bloom, which lasts but
a month in the fierce heat of the valley, indeed
a month sees the plants through bud and bloom
and ripened seed” (Bell 1907: 16).

On 5th February 1905, the future English
writer, traveller, political officer, administra-
tor, archaeologist-explorer and cartographer

1. Fattoh al-Banna (1975 - 2009).

Gertrude Bell (1868-1926), who became highly
influential in British imperial policy-making
owing to her extensive travels in Greater Syria,
Mesopotamia, Asia Minor and Arabia, and who
— along with T.E. Lawrence — helped establish
the Hashemite dynasties in Jordan and Iraq, set
off from Jerusalem to Damascus on horseback
in order to revisit the Druze country, crossing
the stony and flower-carpeted desert margins of
Jordan®. Having left as-Salt with its wealth of ap-
ricots and vineyards, she journeyed with guide,
cook and camping equipment through wide val-
leys: “treeless, uninhabited, and almost unculti-
vated. A generation or two hence”, she mused,
“it will be deep in corn and scattered over with
villages. I shall not be there to see. In my time
the uplands will still continue to be that delec-
table region of which Omar Khayyam sings:
‘The strip of herbage strown that just divides the
desert from the sown’”. She was glad that during
her lifetime the uplands would “be empty save
for a stray shepherd standing over his flock with
a long-barrelled rifle; and when I meet the rare
horseman who rides over those hills and ask him
whence he comes, he will still answer: ‘May the
world be wide to you! from the Arabs’. That was
where we were going, to the Arabs” (Bell 1907:
23).

Like this bint al-‘arab, or ‘daughter of the
desert’ as she was dubbed by the wandering Bani
Sakhir bedouin (Kamm 1956: 114), let us fol-
low the camel depicted on the 1930s dress of a
bedouin woman from southern Jordan (Fig. 2)

1. In memory of Fattoh al-Banna (1975-2009),Computer expert
at the Department of Antiquities of Jordan and friend (Fig. 1).
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2. For Gertrude Bell’s 1905 trip see Kamm 1956: 111-
115; Winstone 1980: 59-62.
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across the floral plain (Weir 1970) and, with our
faces turned towards the desert, let us go towards
the first black tents — to the Arabs.

“With me along the strip of herbage strown
That just divides the desert from the sown”
(Ruba ‘iyat of Omar Khayyam 11)?

The Exploration of Palestine and Jordan

Although Palestine and Jordan have been ex-
plored by numerous archaeological surveys since
the Survey of Western Palestine by C.R. Conder
and H.H. Kitchener (1881-1883) and the explora-
tions across the River Jordan by G. Schumacher
(1886), a scientific investigation of fluctuations
in population dynamics in Palestine and Jordan —
including the whole area between the Palestinian
coast and the vast deserts of southern Jordan —has
never been attempted. Our project, “Fallahin and
nomads in Palaestina Tertia from Byzantium to
Saladin: population dynamics in the light of new
research tools (Geographical Information System
[GIS])”, otherwise known as the “Palestine III
Project”, combines for the first time GIS and tra-
ditional archaeo-historical interpretations of the
past, the one enriching the other.

From Byzantium to the Abbasids: The
Depopulation of Palestine
The settlement distribution map of Palestine

2. Camel crossing field of flowers;
embroidery on a 1930s bedouin
woman's dress from southern
Jordan.

atthe beginning of the 7th century indicates dense
occupation on both banks of the River Jordan on
the eve of the Muslim conquest. A century later,
by time of the Abbasid take-over of 750, western
Palestine appeared to be a ‘demographic desert’.
Attributed simplistically to the Persian (614-
617) and Arab invasions (636-640), this decline
was already inherent in the late Byzantine period
(6th - early 7th centuries). With a young and ex-
panding population, described as “progressive”
(Waugh 1990: 295-296, figs. 13.13-14), by the
6th century Palestine had reached the beginning
of the second stage of the ‘demographic transi-
tion’ model, viz. ‘early expansion’, which char-
acterises modern Bangladesh or Kenya (Britain
reached this stage of development between 1760
and 1880; see Waugh 1990: 292, fig. 13.9). By
accelerating and developing beyond agricul-
tural potential, demographic growth inevita-
bly engenders the “poverty trap” (Witherick
1990: 150). Weakened by endemic infectious
diseases (e.g. tuberculosis, syphilitic bejel, lep-
rosy, endoparasites, malaria), the population of
Byzantine Palestine was also undermined by an
iron-deficient diet. Droughts and locust inva-
sions, which devastated harvests and pastures in
the 6th century, resulted in famines with cata-
strophic demographic consequences, not only
because of the number of deaths, but also be-
cause of the negative impact of malnutrition

3. The Ruba‘iyat of Omar Khayyam is a selection of
quatrains in Persian attributed to the poet, mathematician

and astronomer Omar Khayyam (1048-1131), native of
Khorasan (the north-eastern province of Persia).
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on reproduction (e.g. amenorrhea, impotence).
Wiping out entire families over several genera-
tions, the plague of 541-542 killed between 20
and 25% of the population, the initial death toll
being doubled by cyclical returns of the scourge,
notably the Plague of ‘Imwas (639-640) at the
beginning of the Moslem occupation (Dauphin
1998 I: 445-518).

A detailed analysis of archaeological de-
mography, a new discipline based on landscape
archaeology allied to historical geography,
which borrows its analytical tools from physi-
cal anthropology, religious sociology and socio-
economic history, was developed by Dauphin

(1999) between 1980 and 1990 and applied to
Byzantine Palestine. However, until recently it
had not been applied to Jordan east of the rift
valley or ghawr.

Archaeological and historical data clearly in-
dicate that the scenario for Jordan was somewhat
different. As the Byzantine infrastructure col-
lapsed in Palestine, preachers such as Patriarch
Sophronius of Jerusalem whipped up fear of the
Saracens. In a sermon on the Epiphany which he
delivered at the Church of the Holy Sepulchre
in Jerusalem on 6th January 637, he lamented:
“Abomination of the desolation clearly predict-
ed to us by the Prophets. The Sarrasins rampage
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across lands forbiddent to them, destroy the cit-
ies, devastate the fields, put fire to the villages,
torch the holy churches, topple the holy monas-
teries, defy the Roman armies, gain trophies in
war, progress from victory to victory and behave
towards us with increasing arrogance” (Homilia
in Theophaniam 10: 24-31; Papadopoulos-
Kerameus 1898: 166). However, according to
Patriarch Eutyches of Alexandria in his Annals,
on launching the conquest the first successor of
God’s envoy (khalifat rasil allah), Caliph Abu
Bakr (r. 632-634), ordered the Muslim armies:
“Do not kill neither children, nor the elderly, nor
women. Do not strip the palm tree of its bark;
Do not burn it; do not fell down fruit trees and
do not destroy tilled fields; Do not slaughter
lamb, ox, or camel, except for your subsistence”
(Eutychius, Annals 276; Breydy 1985a: 131,
1985b: 111).

In panic, thousands of refugees took to the
roads of Palestine in an attempt to cross the
River Jordan amidst chaos probably not dis-
similar to that of the 1948 catastrophe, or na-
kba, whilst others scrambled to embark on ships
to Cyprus or the capital of the Byzantine em-
pire, Constantinople. The ‘Palestinian refugees’
swelled the numbers of and brought new blood to
the populations beyond the River Jordan, which
had been depleted by famine and plague, much
as in Palestine west of the ghawr. The Christian
communities of Palaestina Tertia, which was
renamed the jund of Urdunn, prospered under
the Umayyads (Schick 1995a). For example,
there were fifteen churches at the garrison town
of Kastron Mefa’a (Umm ar-Rasas), ranging in
date from the 6th century to the final phase of the
Umayyad period, the most impressive being the

4. Madaba mosaic map  (6th
century AD); on the right,
south of Zoara, note Greek
inscription eremos (= “desert”)
(courtesy of Studium Biblicum
Franciscanum, Jerusalem).

mosaic-paved Church of St. Stephen, dated 718-
756 AD (Piccirillo and Alliata 1994).

From ‘Archaeological Demography’ to GIS
Following the publication of Dauphin’s ma-
jor study, La Palestine Byzantine: peuplement
et populations (1998), she expressed a wish that
a new generation of researchers apply her ap-
proach of archaeological demography, refining
it methodologically and extending it in time and
space. In the mid 1970s the Cambridge school of
‘new archaeology’ had established the theoreti-
cal bases of spatial analysis (Hodder and Orton
1976; Clarke 1977), whilst geographers were
developing Geographical Information Systems
(GIS) which K.L. Kvamme (1989) was the first
to apply to archaeology some twenty years later.
Whilst carrying out research in Israeli ar-
chaeological archives and in the field before
the peace agreement between Jordan and Israel,
there were sound political reasons why Dauphin
had been unable to access data concerning that
part of Jordanian territory which lay within
Byzantine Palaestina Tertia, viz. an irregular
polygon extending from ‘Aqaba (Byzantine
Ayla) in the south, to Ma‘an in the east, al-Karak
in the north-east and Dayr al-Balah / Raphia in
the north-west (Fig. 3). This constitutes a tran-
sitional climatic zone between ‘sub-tropical
Mediterranean’ and ‘arid continental’, histori-
cally the border zone between the land of the
fallahin (“sedentary farmers”) and the desert
(Fig. 4) of the badu (“nomads”). Palaestina
Tertia, with Petra as its capital, comprised the
Negev desert south of Eleutheropolis — mod-
ern Bet Guvrin — the Wadi ‘Arabah valley and
the southern part of Provincia Arabia from the
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Arnon River — Wadi al-Mijib — to the Gulf of
‘Agaba®, a total of some 7,000 km? Bisected
by the rift valley, or ghawr, which separates it
from the Negev desert, it is characterised by
inclined uplands set symmetrically from south
to the north which create favourable conditions
for movement, trade and conquest (viz. Roman,
Persian, Arab, Crusader, Ottoman Turkish). The
plateaus are higher on the east (ca. 1700m) than
on the west (ca. 1000m). Annual rainfall is great-
er in the north (ca. 300mm) than in the south and
east (ca. 100-50mm, with evapotranspiration of
between 1300 and 2400mm).

The sides of this polygon had never been
impenetrable; pastoralists paid no attention to
its boundaries. The deserts to the south and east
of Palaestina Tertia were occupied by nomadic
badu. To the south, the Limes Palaestinae was
established as a defensive line within Byzantine
territory itself. To the east, the Byzantine ad-
ministration entrusted control of the limes to
Ghassanid bedouin (who came from Yemen in
the 5th century in search of pasture and had been
converted to monophysite Christianity by itin-
erant monks) and recognised their domination
over all the tribes “from the snowy mountains
unto the territory of Ayla” (Caussin de Perceval
1847-1848: 249).

Moreover, in 1998 — when La Palestine
Byzantine was published — the intensive surveys
of'the Negev desert (being that part of Palaestina
Tertia lying west of the rift valley) by the Israeli
Negev Emergency Survey were neither com-
plete nor fully published.

Since Dauphin’s discovery in 1981 of a
sanctuary to St. John the Baptist at er-Ramthani-
yye in the Jaulan — Byzantine Gaulanitis — and
her 1985-1988 study in which she interpreted it
as a pilgrimage centre for Ghassanid nomadic
tribes (Dauphin 1995), she had been interested
in the processes of sedentarisation. For his part,
Mohamed Ben Jeddou — formerly a member of
the Tunisian Heritage Institute — had participated
in several projects in the Near East and wished
to test the GIS methods which he had pioneered
in Tunisia (Ben Jeddou 2007) in a physically and
anthropologically similar area, i.e. one occupied
by both farmers and nomads. Dauphin and Ben
Jeddou therefore decided to pool their knowledge

and join forces with the French geographer J.M.
Castex in an attempt to fill the gap of Palaestina
Tertia in Dauphin’s demographic study. The
aim was to cross archaeological demography
with GIS, combine analysis of literary and his-
torical sources with geographical interpretation,
and apply geospatial approaches to landscape
archaeology in order to explore fluctuations in
the relationships between man and environment,
and between nomadism and sedentarism in this
semi-arid area over eight centuries.

The initial focus was on demographic fluc-
tuations at the transitional period between the
end of the Byzantine era and the emergence of
the Abbasids in 750 AD. The study area was
not only a border zone between the sown of
the fallahin and the desert of the hadu, but one
which had also experienced Arab infiltration be-
fore the Moslem conquest of 636.

Pilot Project

A pilot project was conducted in 2007-2008
in order to shed light on fundamental questions
concerning three types of relationship: ‘time /
space’, ‘sedentary, semi-sedentary and nomad-
ic peoples’ and ‘pagans, Jews, Christians and
Moslems’. In order to better trace the infiltration
of Arabs who went on to co-exist with Byzantine
rural communities by settling in the central
Negev desert, two regions of Palaestina Tertia
were selected for closer study: Arad to the south-
west of the Dead Sea (Dauphin 1998 I: 108-110,
II1: 961-979) and Mizpe Ramon with its extinct
volcanic craters in the heart of the central Negev
desert (Haiman 1986, 1991, 1993; Lender 1990;
Rosen 1994). Against the background of general
demographic decline, of Christianity penetrat-
ing into the Jewish stronghold of the Darom in
the 5th century (taking it over in the 6th century)
and — further south in the central Negev uplands
— of Islam becoming consolidated (manifested
archaeologically by several hundred Arabic in-
scriptions and the construction of open-air cult-
places [masjid]), two contrary demographic
movements met in the central Negev. The hy-
potheses put forward by the Negev Emergency
Survey (Fig. 5) were confirmed, viz. (1) a move
towards the south and central Negev uplands and
(2) terrace agriculture maximising the resources

4. On geo-historical Palaestina Tertia see Gutwein

1981: 5-40.
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Arad and Mizpe Ramon (GIS M. Ben Jeddou and C. Dauphin).
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of wadis - a characteristic feature of the northern
Negev plains. This resulted in an increase in the
number of farms in the Late Byzantine period
and under the Umayyads. These were abandoned
under the Abbasids, during which time there was
a south-north infiltration of Arab nomads who
gradually became sedentary (Dauphin and Ben
Jeddou 2009).

Chronology and Archaeological Databases

The long chronological span of our study
— from the Byzantine period to the victory of
Saladin over the Crusaders at the battle of Hittin
(4th July 1187), which precipitated the col-
lapse of the Latin Kingdom of Jerusalem and,
by way of the Ayyubids (1188-1260) the rise of
the Mamluks (1260-1516) — includes two major
chronological breaks: between the Umayyads
and Abbasids (750), and between the Crusaders
and Ayyubids (1187).

A database of all Byzantine and Arab sites
in Palaestina Tertia west of the ghawr was cre-
ated by Mohamed Ben Jeddou on the basis of
sites recorded in the catalogue of Dauphin’s La
Palestine Byzantine (1998 I11). This was updat-
ed with data published by the Negev Emergency

Survey and the results of recent excavations,
augmented by Arab sites found in the archaeo-
logical archives of the State of Israel and the
Negev Emergency Survey. This database com-
prises 1,099 archaeological sites described by 20
descriptors, which were in turn divided into 70
variables (e.g. date: Byzantine, Byzantine-Arab,
Arab).

For the area east of the rift valley (Fig. 6),
1.e. southern Jordan, our corpus of archaeologi-
cal sites is essentially based on the inventory
of sites recorded in the 1973 Archaeological
Heritage of Jordan: The Archaeological Periods
and Sites (East Bank) and on JADIS (Jordanian
Archaeological Database and Information
System), the latter being the computerised data-
base of the Department of Antiquities of Jordan®.
The reason for using JADIS rather than MEGA
(Middle Eastern Geodatabase for Antiquities)
is that MEGA, which was created by the Getty
Conservation Institute in Los Angeles in co-
operation with the Department of Antiquities
of Jordan, does not yet include all the data on
JADIS. All Byzantine (330-636 AD), Islamic
(636-661), Umayyad (661-750), Abbasid (750-
1258), Fatimid (969-1171), Crusader (1099-

5. In January - February 2008, Mohamed Ben Jeddou
carried out research for the Palestine III Project with
a short-term bursary from the Institut Frangais du
Proche-Orient (IFPO) at ‘Amman. We are extremely
grateful to the late Dr Fawwaz al-Khraiysheh, then
Director General of the Department of Antiquities of
Jordan (DoA), for permission to access the JADIS
database and acquire topographic maps from the
Royal Jordanian Geographic Center, ‘Amman, as
well as pedological maps of southern Jordan from the
Directorate of Agriculture and Irrigation. We would
particularly like to thank the Director of the Directorate
of Agriculture and Irrigation, Eng. Riyad Beqeen, and
Dr Mahmoud Al-Freehat and Ahmad Eid Aloweidi,
both of the Department of Land Use, for their good
will towards us and their interest in the Palestine III
Project. Professor Bill Finlayson, then Director of the
Council for British Research in the Levant (CBRL),
‘Amman strongly supported our applications for (1) an
Honorary Professorship in Archaeology and Theology
at the University of Wales Trinity Saint David,
Lampeter and (2) access to JADIS and the Jordanian
archaeological archives. Our application was followed
up with rigour and warm cooperation by CBRL

Administrator, Mrs Nadja Qaisi. At the DoA, Catreena
Hamarneh, then Director of Archives, and Mrs Samar
Habahabeh greatly facilitated our work in the JADIS
database; access problems were solved by Fottoh al-
Banna (Information Technology). Qutaiba al-Dasouqi
and Jamal Safi (Topography, Mapping and Drawing)
guided us through the administrative complexity of
the Royal Jordanian Geographic Center, ‘Amman. We
thank them all wholeheartedly. Our debt of gratitude
is particularly great to Dr Mark Merrony, Director
of the Mougins Museum of Classical Art (MMCA)
founded in 2011 by Mr Christian Levett, and Mrs
Julianne Coutts, in charge of Finance and Marketing
at the MMCA, for the Museum’s financial support of
the Palestine III Project as well as for their enthusiasm.
The present article is based on a lecture with the same
title which we delivered at the British Institute, CBRL,
‘Amman on 28th November 2011. We wish to thank
Dr Carol Palmer, Director of CBRL ‘Amman, for her
perfect organisation of the lecture and Mrs Qamar
Fakhoury, Director of Studies and Publications at the
DoA, for bringing to light the educational value of the
combination of archaeology, history and GIS in our
work.
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1291), Ayyubid (1171-1341) and Mamluk
(1250-1517) sites in Palaestina Tertia east of the
ghawr were recorded. The ‘sites’ table provides a
unique site number which serves as link between
the new inventory and the JADIS database. The
total number of sites was 517 (Byzantine = 420,
Islamic = 134, Umayyad, Abbasid and Fatimid =
59, Crusader, Ayyubid and Mamluk = 135). Five
chrono-spatial maps of Palaestina Tertia east of
the ghawr were generated (Figs. 7, 8).

In JADIS, sites are recorded in ‘chronologi-
cal blocks’. For example, Umayyad, Abbasid and
Fatimid sites constitute a single ‘block’, so that
unless one has consulted the Jordanian archaeo-

logical archives and / or recent archaeological
publications it is impossible to know which sites
are Umayyad and which are Abbasid or Fatimid.
Similarly, in order to conduct a detailed analysis,
it is imperative that site-type (e.g. city, village,
hamlet, farm, fortress, encampment) and archi-
tectural components (e.g. domestic structures,
cult places, reservoirs) are identified, none of
which are described on JADIS. Historical sourc-
es (e.g. Arabic geographical treatises and itiner-
aries, in particular those of the 19th and early
20th centuries) mentioning sites and describing
landscapes before modern development must
also be examined.
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Dauphin).

Environmental Databases and Methodology

Within the context of the creation of an in-
tegrated Geographical Information System, the
archaeological database was linked to an envi-
ronmental database on which a number of spa-
tial analyses were conducted. Geographical data
were produced for spatial modelling on the basis
of sixteen 1:50,000 topographic maps obtained
from the Royal Jordanian Geographic Centre at
‘Amman. These maps were geo-referenced by
M. Ben Jeddou.

Spatial Vector Data
Point data
These include hydrographic information,

e.g. springs, wells. This layer was produced on
the basis of the 1:50,000 topographic maps. Very
few springs were recorded.

Linear Data

This layer was produced through digitisa-
tion of contour lines on the 1:50,000 topograph-
ic maps.

Hydrography
This layer reflects the present state of the

hydrographic network. It shows all information
on perennial and seasonal wadis, as well as on
irrigation channels. It may be possible to trace
past hydrographic networks owing to a relative
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9. All sites in Palaestina Tertia from Byzantine to Mamluk periods against (left) road network; (right) hydrographic

network (GIS M. Ben Jeddou and C. Dauphin).

lack of human disturbance in southern Jordan.

In our study area, the hydrographic system
derives from the orography: wadis run parallel to
folds. This hydrographic network is dense with
many ramifications. It covers the entire region,
generally in a south-westerly or south-easterly
direction (Fig. 9). The hydrographic network is
subject to significant variations of flow based on
annual rainfall.

Ancient Roads

The ancient road network is particularly rele-
vant to the study of ancient populations. It played
a major role in Palaestina Tertia on both sides
of the ghawr. Examined in the light of historical
sources, archaeological remains (e.g. roads, wadi
crossings, milestones) have enabled us to trace a
number of routes following Roll (1999).

The vector layer shows Roman and
Byzantine roads. The close relationship be-
tween site distribution and the ancient road net-
work recalls both the movement of agricultural

and commercial products between settlements
and the south-north axis of the Via Nova, and
the caravans which carried Indian spices from
Ayla (‘Agaba) to Damascus (Dauphin 1998 I:
117). At Petra, they were joined by the cara-
vans of the ‘incense road’, which carried loads
of Yemeni incense and myrrh from the port of
Qani’ on the Gulf of Aden to Marib, and thence
across the immense desert of Rubat al-Khali
(the “Empty Quarter”), stopping at Najran and
Yathrib-Medina (Groom 2002: fig. 29). After the
Moslem conquest, the direction of commerce
was reversed, with Moslem pilgrims travelling
from Damascus to Mecca. Caravan stops, with
reservoirs and cisterns which were filled each
year before the hajj, were established along
Darb al-Hajj (Petersen 1991). From Ma‘an, this
followed a south-easterly route towards Tabtik
and then went on to Medina.

Pedology
Pedological maps were kindly provided by
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the Pedological Section of the Jordanian Ministry
of Agriculture. These comprise two modern
1:250,000 maps of southern Jordan which clas-
sify soils into several categories according to
type (Al-Qudah, El-Rihani and Sartaoui 1993).
Our study area was divided into 18 types of
land region and 147 units of soil association, of
which 55 appear in the table of our pedological
layer. Our approach is different but complemen-
tary, classifying soil types according to agricul-
tural potential. This classification is based on
numerous factors: e.g. crops grown, agricultural
potential, slope, rock outcropping. Seven cate-
gories of agricultural capacity were defined: (1)
non-existent: uncultivated, zero potential, (2)
very weak: small areas of grazing, (3) weak: pas-
tureland, (4) medium: cereals (barley), (5) quite
good: cereals (wheat), irrigation, (6) good: two
cereal harvests, irrigation, orchards and (7) very
good: all types of cultivation, good harvests.

The Petra Church, Papyri and Fields

In order to reconstruct the landscape in any
given period, it is necessary to compare the agri-
cultural potential of certain sites with the results
of environmental studies (e.g. pollen analysis)
and data from historical sources. For example,
light was shed on agriculture in the hinterland of
Petra, capital of Palaestina Tertia, in the 6th cen-
tury by 152 papyri discovered in December 1993
in a storeroom of the Byzantine church at Petra
excavated by the American Center of Oriental
Research (ACOR), ‘Amman. Charred in the
fire which had destroyed the church, those pa-
pyri which were still legible comprised contracts
concerning the property and land of Theodoros,
son of Obodianos, and his family, as well as le-
gal documents including transactions, property
descriptions and disputes between several Petra
families over at least two generations (Frosen,
Arjava and Lehtinen 2002; Arjava, Buchholz
and Gagos 2007; Arjava, Buchholz, Gagos and
Kaimio 2011). This particular Theodoros was a
deacon, who became archdeacon of the church
where the papyri were discovered. The papyri
mention orchards, vines, grain fields, wheat and
barley threshing floors, and farms. It is now im-
perative to investigate the information contained
in the Petra papyri in the field and to analyse the
results in the context of GIS.

In the next stage of analysis, we will refine

our research and consider other factors and ap-
proaches, whilst taking into account the spa-
tial dimension in order to answer the following
questions: Where and why are sites situated?
Did changes take place in the factors governing
site location over time?

Statistical Analyses
Density Calculations

This type of spatial calculation takes the no-
tion of ‘neighbourhood’ into account, by exam-
ining the distribution of archaeological entities /
sites over an area of 7000 km?. Zones of concen-
tration are depicted by colour shading, making it
easier to visualisation the spatial context of the
results.

During the Byzantine period, there was a
great density of occupation in the northern part of
study area (Fig. 11), on fertile soils in the vicin-
ity of al-Karak, the episcopal see of Characmoba
(Fig. 10) located at the ancient crossroads of
the north-south Kings’ Highway and east-west
road linking al-Karak with the Dead Sea. By the
Islamic period, this concentration seems to have
moved south of al-Karak, corresponding to the
initial billeting of the Moslem conquerors on
the arable margins (Dauphin 1998 II: 370-371).
During the Umayyad - Abbasid - Fatimid pe-
riod, zones of concentration are clearly visible
near al-Karak, west and north of Fifa and north
of Ma‘an. As the Umayyad caliphate became
established, both administratively and mili-
tarily, troops left their cantonments and settled
down. The centre of gravity thus shifted from
the desert towards semi-arid and, later, agricul-
tural land. The creation of sites on the pilgrim
road from Damascus to Mecca is also evident.
Darb al-Hajj crossed Jordan from north to south
via al-Karak and Ma‘an (broadly correspond-
ing to the modern Desert Highway), then head-
ed off towards the south-east in the direction
of Tabik (Peters 1994: map 1; Kennedy 2012:
92-109; Petersen 1991, 2012). In the Crusader-
Ayyubid-Mamluk period, the Karak region con-
tinued to play a central role, with sites cluster-
ing around the Crusader castles of Shawbak
and Karak (Fig. 10), despite the existence of
three Crusader castles in Petra and its environs
(Vannini and Nucciotti 2009; Voisin 2009).
Moreover, the province (mamlakat) of al-Karak
was of great economic and strategic importance
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10.(Top) Mdadaba mosaic map,
including vignette of Byzantine
(Chara) cmob (a), modern al-
Karak (courtesy of Studium
Biblicum Franciscanum,
Jerusalem); (bottom) map of
the Holy Land showing the
itineraries of William Wey,
Fellow of Eton College, in
1458 and 1462; depiction
of the Dead Sea, cities and
castles (courtesy of The Board
of Trinity College, Dublin).

to the Mamluk state. At times of food shortage
in Egypt, Karak wheat was exported to Cairo,
the centre of Mamluk power. Furthermore, the
sugar industry which the Crusaders developed in
the Jordan valley was subsequently one of the
most profitable sectors of the Mamluk agricul-
tural economy (Walker 2008).

Mean Centre

The technique of ‘mean centre’, based on
Euclidian distance, consists of measuring the
value of x and y coordinates for all points, or

centroids for linear and surface entities. This
technique was used in order to identify the ge-
ographic centre (or centre of concentration) of
archaeological sites for each period. This has
enabled us to measure general patterns of settle-
ment concentration and check whether any shifts
occurred. Our map (Fig. 12) suggests that the
average centre remained circumscribed within
a circle averaging 11km in diameter from 330
to 1517AD. Thus, the distribution of population
remained constant through time, with a focus on
the northern area, despite minor nuances specific
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11. Density calculations in Palaestina Tertia east of the ghawr: (top left) Byzantine; (top right) Islamic, (bottom left)
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An ‘interpretative system’ is thus set up,
with spatial analyses requiring frequent ‘returns’
to the environmental database in order to garner
historical explanations.

Spatial Statistics

By using statistical methods to analyse spa-
tial distribution, patterns, processes and relation-
ships, the location of centres or the manner in
which features were distributed around centres
can be investigated.

Directional Distribution
Does the distribution of sites around a mean

trend for archaeological sites of each period (or
‘set’), the standard distance from the mean cen-
tre was calculated separately in the x and y di-
rections in order to define the axes of an ellipse.
This shows whether the distribution of features
has a particular orientation or not. As is evident
from the four ellipses of (Fig. 13), the general
orientation for all periods is south-west - north-
east. However, both the extent and shape of the
ellipses change over time. The Islamic period is
characterised by a shift southwards, representing
a population movement out of the densely-popu-
lated Byzantine districts, particularly in the hin-
terland of al-Karak, in favour of new areas further
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13. (left of page) Directional distribution: (top left) Byzantine; (top right) Islamic; (bottom left) Umayyad - Abbasid -
Fatimid; (bottom right) Crusader - Ayyubid - Mamluk; (vight of page) Standard distance: (top left) Byzantine; (top
right) Islamic; (bottom left) Umayyad - Abbasid - Fatimid, (bottom right) Crusader - Ayyubid - Mamluk (GISM. Ben

Jeddou and C. Dauphin).

to the south. The Umayyad - Abbasid - Fatimid
ellipse resembles that of the Byzantine period,
witnessing a return to former ‘Byzantine dis-
tricts’ manifested on the ground by the Umayyad
establishment of large agricultural estates on the
fringes of Byzantine villages (Hamarneh 2010:
98-99). Density of demographic occupation
and intensity of land use reached a peak in the
Crusader - Ayyubid - Mamluk period, with de-
mographic expansion in all zones.

Standard Distance

This technique is used to answer questions
related to the spatial distribution of archaeologi-
cal sites. It allows one to measure the degree to
which features are concentrated or dispersed
around a geometric mean centre. Which period
had the most extensive territory? How dispersed
are features around that centre? The greatest ter-
ritorial extent coincides with the Islamic and

Crusader - Ayyubid - Mamluk periods (Fig. 13),
supporting the results of the directional distribu-
tion analysis.

Linear Directional Mean

This method is used to identify direction (or
orientation) by calculating the average angle of
a set of lines. What is the predominant direc-
tion? Is it possible to identify the mean direc-
tion, length and geographic centre for a set of
lines, such as the roads of Byzantine Palaestina
Tertia? The Byzantine road network east of the
ghawr, as drawn by 1. Roll (1999), is incom-
plete. The results of the linear directional mean
analysis are therefore provisional. Although
the Byzantine road network has all the appear-
ances of being orientated north-south, the linear
directional mean analysis brings out a hidden
feature, viz. east-west communications across
the River Jordan in the direction of the holy
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14. Linear directional mean against Byzantine road
network in Palaestina Tertia east of the ghawr
(arrow emphasises east - west communications with
Jerusalem) (GISM. Ben Jeddou and C. Dauphin);
(top left corner) camel caravan on Mount of Olives,
Jerusalem with the hills of Moab in the distance,
1930s (courtesy George Khavedjian, Photo Elia,
Jerusalem).

city of Jerusalem, the focal point of the entire
region (Fig. 14). The north-west - south-east lin-
ear directional mean is supported by historical
sources. Notably, in order to alleviate successive
periods of famine in Palestine west of the ghawr
between 518 and 521, wheat was imported from
Moab on the backs of female camels (Schwartz
1939, Vita Sabae 186: 15-17; Festugiere 1962:
116)°.

Thus, in addition to enabling us to model
distribution, direction and relationships, spatial
statistical analyses have so far revealed at least
one pattern that was not immediately apparent
and have allowed us to consider our data in a
spatial manner.

iphin and M. Ben Jeddou. Twixt Desert and Sown

Spatial Analyses

Although the spatial dimension of human ac-
tivities is an essential element of archacologi-
cal research, it was neglected for many years.
However, archaeologists now admit the possibil-
ity of reconstructing human activity, the agrarian
landscape and population dynamics by means
of spatial analyses (Kvamme 1992: 37; Zhang
and Goodchild 2002: 115-122; Goodchild 2005:
3-33; Ahearn and David Smith 2005: 387).

Our current research on Palaestina Tertia
aims to integrate historical, archaeological
and environmental data in order to gain a bet-
ter understanding of the relationship between
man (whether sedentary or nomadic) and space
across the long span of eight centuries.

Slope and Aspect

Slope and aspect do not seem to have played
an important role in the selection of areas for
settlement in any of the periods under consid-
eration. Could this be due to the burial of sites
under accumulations of soil, a lack of site iden-
tification or even erroneous geographic coordi-
nates?

Altitude

The distribution of sites indicates that low-
lying areas were deemed undesirable for settle-
ment, with the majority of sites being located at
higher elevations. 236 of a total of 420 Byzantine
sites are to be found at elevations ranging from
700 to 1,700 m. This seems to have been a char-
acteristic element of the southern Jordanian
landscape in Antiquity. It may have been linked
to visibility, communications and perhaps de-
fence. Moreover, rainfall increases with altitude,
resulting in the possibility of two harvests per
year, lower air and soil temperatures, less evap-
oration and the presence of compost-producing
vegetation.

Pedology

The distribution of sites in relation to soils is
significant, with major concentrations of sites (no-
tably in the Byzantine period) in the northern part
of the study area, corresponding to the presence
of fertile soils. In the southern area, sites are typi-

6. Likewise, at the end of the 19th century, the bedouin of
Transjordan travelled to Jerusalem to sell their wheat

(Spafford-Vester 1950: 153).
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cally located near the remains of terraces, a tech-
nique to retain soils and protect them from erosion
(Mayerson 1962). This system of terraces on slopes
or in wadi beds was not linked to any specific type
of agriculture, as they supported cereals, vegeta-
bles, vines and also fruit trees, notably olives.

Altitude and Pedology

The correlation between altitude and pedol-
ogy indicates that the richest soils are situated
either in the north or at higher altitudes, where
sites of all periods are also concentrated. In the
southern part of the study area, sites were most
frequently situated mid-slope or on rock fans,
whilst cereals were grown in catchment basins
and valley bottoms.

Distance to the hydrographic Network

Observations of cost / distance in relation to
hydrography show that the ‘hydrographic’ vari-
able is particularly interesting. The tight concen-
trations of Byzantine sites coincide with the den-
dritic hydrographic network comprising a multi-
tude of small wadis (Fig. 9). The risks posed by
flooding of alluvial plains (e.g. malaria [Dauphin
2006]) do not seem to have deterred the estab-
lishment of settlements during the Byzantine pe-
riod. This was probably because the best arable
land was to be found where tributaries joined the
main wadis and in the wadi beds, which were
terraced for agricultural purposes.

Dendritic Distribution of Byzantine Sites

A similar dendritic distribution of popula-
tion in the Byzantine period is also found west of
the ghawr in the central Negev desert, in the area
of the extinct volcanic craters at Mitzpe Ramon
(Dauphin and Ben Jeddou 2009: figs 5 and 10).
However, although this dendritic distribution of
sites continued into the Islamic period in the lat-
ter region (Fig. 6), east of the ghawr in southern
Jordan a deliberate distancing of sites from water
seems to have occurred from the Islamic period
onwards, continuing into the Umayyad - Abbasid
- Fatimid period. The malaria-carrying anoph-
elous mosquito lays its eggs in stagnant water-
ponds, in pools of water along stream banks and

in stretches of water on alluvial plains with imper-
vious soils and bad drainage (Sergent and Sergent
1947). Consequently, the Prophet Mohammad
forbade his bedouin from camping in valley bot-
toms or next to springs and paths which were
the “meeting-places of night insects” (Lammens
1914: 24-25). The 8th century poet Ibn Mayyada
emphasised the natural tendency of Caliph al-
Walid II to prefer the desert to the agricultural
rif by proclaiming: “The vicinity of springs is
not suitable for us; mosquitoes and fevers con-
sume us” (Lammens 1910: 95). Terrified by ma-
larial fever which was unknown in the desert, the
badu warned: “Beware of the rif | To approach
it means death, short term perdition” (al-Jahith
n.d.). Thus, the progressive sedentarisation of the
bedouin followed a strategy of avoidance.

In a swing of the pendulum, land use by the
Crusaders — who were Christians with a west-
ern mentality — reinstated the close relationship
between settlement and access to water, lead-
ing to a distribution of sites similar to that of the
Byzantine period.

Distance to Springs

No preference may be surmised from the re-
lationship of sites with springs’. However, this
statement reflects the modern situation where
very few springs have been recorded. Textual
sources contemporary with the periods under
consideration permit some adjustments. Thus,
whereas the immediate surroundings of Petra
lack springs on the Jordanian 1:50,000 topo-
graphic maps, the Petra papyri mention no less
than three springs which provided water to the
settlement of Wadi Miisa in the Byzantine period
(Inv. 88, no. 36, Kaimio and Koenon 1997: 495;
Gagos and Frosen 1998: 473; Arjava, Buchholz
and Gagos 2007: 195).

Distance to Ancient Roads

The calculation of cost / distance indicates a
strong correlation between the proximity of an-
cient roads and archaeological sites in all peri-
ods. There is a clear preference for areas located
close to the road network, principally within
thirty minutes travel time®.

7. For cost / distance to springs see Dauphin, C. and Ben
Jeddou, M. 2012b: fig. 2.
8. For cost / distance of archaeological sites in relation to

the road networks of all periods combined see Dauphin,
C. and Ben Jeddou, M. 2012a: fig. 5.
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15. Along the Kings’ Highway of Jordan, women's festive
dresses: (left) as-Salt, ca 1935, (vight) Ma ‘an, ca 1930
(Widad Kamel Kawar Collection, ‘Amman.)

An Attempt at Modelling
Multivariate Analysis of Data: Fallahin and
Nomads

The decision to conduct a study of popula-
tion dynamics in our region by means of statisti-
cal analyses should be viewed within the frame-
work of a diachronic approach which allows for
the possible combination of a number of differ-
ent variables, as well for checking the weight of
each archaeological variable in population dy-
namics. In order to conduct a multivariate analy-
sis, it is necessary to include as much informa-
tion as possible (in addition to that of JADIS),
e.g. from site publications, the Jordanian ar-
chaeological archives etc. By means of this type
of analysis, we hope to shed light on sedentary
sites.

The situation regarding nomadic encamp-
ments is more complex, owing to the infrequent
survival of such sites in the archaeological
record (Rosen 1987: 34-35, 1988). Furthermore,
there is a near-absence of surveys focused on
such sites in southern Jordan. The Greek in-
scriptions on the mosaic pavement at the funer-
ary church of St. Sergius in the ecclesiastical
complex at Nitl (Piccirillo 2002: 209-217), 10
km east of Madaba, testify to the presence of a

16. Bedouin eating mansaf, 1925 (courtesy George
Khavedjian, Photo Elia, Jerusalem).

section of the Banu Ghassan tribe at the gates of
Madaba. This confirms the tradition recorded by
the Arab historian Ya‘qubi (d. 897), viz. that the
Ghassanids had established themselves in the
Balqa’, south of Philadelphia (‘Amman), during
the reign of the Byzantine Emperor Anastasius
(r. 491 - 518). However, no trace of semi-sed-
entary encampments has been detected, whereas
evidence of these was found by Dauphin (1995)
around the martyrion of St. John the Baptist at
er-Ramthaniyye in the Jaulan.

We will thus have to adapt the descriptive
categories of our database to reflect reality and
reveal the settlement typology of ancient no-
madic space (tents), as opposed to the seden-
tary space of the fallahin. Anthropologically,
the contrast between the desert and the sown in
Jordan is striking, be it detectible only in dress
(Fig. 15)° and food (Fig. 16)"°.

The Road Creates the Water Source; it
Attracts Man

Analysis of the distribution of archaeologi-
cal material in relation to environmental data
illustrates varying choices over time. Reasons
for this are diverse. Road networks and hydrog-
raphy have always played an important role in
structuring the man-made landscape, notably in

9. There are great differences between the black and blue
thawb khalaga in cotton, with enormous sleeves, worn
on festive occasions at as-Salt ca. 1935 (Fig. 6, left),
and the gold and orange Damascus silk thawb gameh
worn on similar occasions in Ma‘an ca. 1930 (Fig.
6, right). Both are in the collection of Widad Kamel
Kawar, ‘Amman (al-Banna-Chidiac 2011: 149-150).

The presence of Damascus silk at Ma‘an, in the heart
of southern Jordan, is linked to the Darb al-Hajj from
Damascus, on which pilgrims to Mecca — and also
merchandise and luxury goods — travelled southwards
to Ma‘an and on to Tabiik and Medina.

10. On food as a differentiation marker between fallahin
and bedouin in Jordan see Palmer 2002.
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the Byzantine and Crusader periods. The late
French geographer Jean Gottmann (1959: 91),
Professor of Geography at the University of
Oxford, ended his 1959 study on the relation-
ship between “Man, Road and Water in South-
Western Asia” with these words: “The road cre-
ates the water source; it attracts man”.

Humaymah provides a fascinating exam-
ple. Just as the Moslem conquerors had emerged
from the Arabian desert, it was in the desert
— at the 8th century palace of al-Humaymah —
that the Abbasid dynasty mounted its rebellion
against the Umayyads. Its predecessor, the city
of Auara (Arabic huwara = “white”), had been
founded by the Nabataean King Aretas III or IV
in the 80s BC in an area poor in water resources
(Graf 1983) to serve as a centre for sedentarisa-
tion of the local nomadic Nabataean pastoralists.
Numerous reservoirs were dug in order to catch
the winter rains, while 27 km of covered aque-
ducts delivered water from springs in the moun-
tains to the north, thereby encouraging bedouin
in the district to semi-sedentarise, camping there
on an annual basis to trade in provisions for
caravans (Eadie and Oleson 1986; Oleson 1986,
1988, 1990). After the annexation of Nabataea by
the Romans, the rectangular Roman fort became
a camp of “autochthonous archers on horse-
back” (Schick 1995b: 320) at ca. 400 AD, which
in turn encouraged further settlement around the
site'!. Once sedentary, groups tended to settle on
the most fertile lands first, hence the importance
of the third factor: agricultural potential.

Our project, which integrates environmen-
tal and archaeological data by means of spatial
analyses, should enable us to reconstruct the
landscape and evaluate more clearly and pre-
cisely the transformations which have left their
marks on the relationships between communi-
ties of fallahin and nomads on the one hand, and
the natural environment on the other. Methods of
bedouin land use, first involving pastoralism on
semi-arid lands, then subsequently semi-seden-
tarising and sedentarising (and sometimes even
returning to a nomadic state), stem from very
different perceptions of the environment and its
potential. Reconstructing these perceptions from
the traces that remain etched upon the landscape
is a major challenge for our research.
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PRELIMINARY REPORT OF THE FIRST SEASON OF THE DANISH-
GERMAN JARASH NORTHWEST QUARTER PROJECT 2011

Achim Lichtenberger and Rubina Raja

Introduction

Between 5 and 19 September 2011 a Danish-
German team from the University of Aarhus,
Denmark and Ruhr University Bochum, Germany
conducted an intensive survey of the north-west
quarter of the ancient city of Jarash (Fig. 1)'. The
survey consisted of architectural documentation,
geodetic measurements and geophysical survey
over an area of 4.2 ha. It was the first season of
a project that is intended to last for several years
with the aim of exploring the north-west quarter
of ancient Jarash. The project is funded by the
Deutsche Forschungsgemeinschaft (DFG) and
the H. P. Hjerl Hansen Mindefondet for Dansk
Pale@stinaforskning.

Aims of the International Jarash North-West
Quarter Project

The 2011 survey season prepared the way for
a long-term archaeological project. The survey
area is the highest point in ancient Gerasa and
has hitherto been largely unexplored, apart from
the excavation of the synagogue church by the
Yale University mission (Kraeling 1938: 234-
241) and two later trial trenches by V.A. Clark
and J. Bowsher 1986.

The overall aim of the project is to examine
continuity and change in settlement patterns
and building development in this particular area
from the pre-Hellenistic to early Islamic periods
in order to discuss implementation, use and re-
use of grid patterns and buildings over a longer
period, and to link the results with broader
patterns of urban development in the city and
the region.

The project aims to clarify questions

associated with the settlement history of the
north-west quarter. There is a particular focus
on examination of the early settlement history
in order to analyse the impact of Hellenisation in
the Near East in general and Gerasa in particular,
and to determine whether or not these processes
can be traced throughout the Roman imperial
period (for further literature on Gerasa see Zaid
1997; Lichtenberger 2003; Kennedy 2007;
March 2009; Raja 2012).

The north-west quarter occupies a prominent
position because of its location on the highest
area within the ancient city and its proximity
to one of the main sanctuaries, that of Artemis.
However, its distance from the wadi raises the
question of how the area was supplied with
water. It has been suggested that the Graeco-
Roman city originally developed from two
separate settlements, viz. Greek Antioch and an
indigenous Gerasa, with two separate main cults
- of Greek Zeus Olympios and Artemis (probably
the interpretatio graeca of a local goddess)
(cf. Lichtenberger 2008). If this hypothesis
holds true, the north-west quarter close to the
Artemision would be a plausible location for
an early settlement at Gerasa. The sondages by
V.A. Clark and J. Bowsher further east yielded
Early Bronze Age material that hints at an early
occupation in this area (Clark and Bowsher
1986: 343). On the basis of their earlier work, we
wish to carry out further investigations by means
of sondages in carefully selected locations. The
architectural and geophysical survey in 2011
served to document all visible structures and to
select areas for excavation in future seasons.

Another important aim of the project is to

1. The team consisted of the authors (directors), Georg
Kalaitzoglou (assistant director), Jens Christian Pin-
borg (architect), Rudolf Kniess (geophysics), Dana Pilz

(geophysics), Ditte Maria Damsgaard Hiort, Annette
Hgojen Serensen and Stefan Riedel (archaeologists).
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1. Aerial photo of Jarash with survey area marked.

study the issue of water supply in ancient Gerasa.
To date, no detailed study of this problem has
been undertaken®. In the north-west quarter, a
large cistern provides the logical starting point
for such a study. This will be investigated further
in the 2012 season.

General Topography (Fig. 2)

The north-west quarter is the highest area
within the walled city, with a prominent location
on the hill top and a view of the surrounding
area, including the city, wadi and valley. The
terrain slopes down to the east in the direction of
the Artemision, as well as to the north and south.

The northern side consists of a relatively steep
rocky slope, while the southern side descends
over several artificial terraces. The western limit
of the area is defined by the city walls. To the
north, the area must have been limited by the
North Decumanus running to the north-west
gate. The entire north-west quarter is covered
with walls, mostly just with one or two courses
of rough limestone remaining in situ. Aerial
photography from 1917-1918 shows that parts of
the north-west quarter were used for agriculture;
some later terracing may therefore have taken
place (Fig. 3). This was also observed by Clark
and Bowsher (1986: 343) in one trench, where

2. On the supply of water to Jarash see the prelimi-
nary study of Seigne (2004); cf. the contributions in

Ohlig (ed.) 2008.
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2. 3D surface plot of geomagnetic data.

the uppermost metre of deposit was recent
agricultural soil. Until recently, parts of the
highest area within the north-west quarter were
used as a football pitch.

2011 Survey Season

The foci of the 2011 survey season were the
archaeological remains in the north-west area
of the city, beginning west of the Sanctuary of
Artemis and extending to the city wall further
to the west (Fig. 4). The survey consisted of the
following components: (1) architectural field
survey and documentation, (2) geodetic survey
and (3) geophysical survey (geomagnetics and
georadar).

The area was divided into two sectors,
which were investigated by two survey teams
each consisting of two archaeologists. The teams
recorded, described, sketched and analyzed
all structures visible on the surface, as well as
other important finds. They were supported by
an architect who drew 25 architectural elements

and modelled these in a 3D photo modeller
program, which allowed for detailed analysis
by combining several disparate elements (on
the architectural decoration of Gerasa cf. Nassar
2004). Several capitals (Fig. 5) and fragments of
capitals have been documented and, in the debris
of the city wall, a fragment of a large limestone
relief of the Roman period was discovered. This
fragment, which has very deep relief, shows part
of a clad torso and traces of an accompanying
animal, probably feline or an eagle (Fig. 6).

During the survey season, a total of
approximately 350 walls — making up varying
complexes of different size and function —
were identified by the survey teams. Owing to
the exclusively non-invasive methods used by
the survey, only those structures visible on the
surface could be recorded; most of these seem to
be of late Roman, Byzantine and early Islamic
date (on early Islamic Jarash cf. Blanke et al.
2007; Damgaard and Blanke 2005; Walmsley
2007).
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3. Aerial photo of Jarash, 1917 /
1918, BayHStA, BS-Paldstina
1127a (courtesy of Bavarian
War Archive).
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The north-west quarter was built on
at least six terraces that follow the natural
topography of the hill. The terraces are
organised by means of streets and in some
places they connect via stairs. The structures
visible on surface are mostly built from spolia
and appear to be of late date. However, the
general layout seems to date back to an earlier
period. This can be seen, for example, in the
case of the large cistern (see below) that cut
an earlier street when it was constructed.

Of the numerous structures observed, the

following are of particular interest and should
be investigated further in future seasons:
(1) The ‘Ionic building’;
(2) The ‘southern street’ and adjoining
complexes;
(3) The cistern;
(4) The northern domestic complexes and
caves.

The ‘lonic Building’
This monumental complex is located
centrally on the hill top within the north-west
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5. lonic capital from the ‘lonic building’.
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7. ‘lonic building’ from the south-west.

quarter (Fig. 7). It consists of a relatively large,
roughly square building with several rooms.
In front of the complex, an oblong terrace
more than 50 metres long extends to the east
in the direction of the Sanctuary of Artemis.

8. Monolithic altar.

The building itself incorporates a significant
number of spolia, including several of the
Ionic order (Fig. 5). These would originally
have formed part of one or more Roman
period buildings. The location and layout of
this complex indicates that it could have been
the residence of one of the important families
in late Antiquity or the early Islamic period.
Particularly notable are three adjoining
‘courtyard houses’ which seem to belong to
the same period as the ‘lonic building’. This
area and its complexes should be examined in
more detail, as they may yield interesting data
about social structures in the period between
late Antiquity and the early Islamic era. Next
season, the ‘lonic building’ complex will be
investigated by means of carefully placed
sondages in order to clarify aspects of its
history and use over a longer period.

In the adjoining area, a monumental
monolithic altar decorated with stylised
bulls’ horns was discovered in an open pit,
indicating earlier cultic activities in the area
(Fig. 8).
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9. ‘Southern street’ from the west.

10. Cistern from the south.

The ‘Southern Street’ and Adjoining Complexes

In the southern part of the survey area,
we identified an east-west street running from
the city wall to the cistern (Fig. 9). Several
complexes branch off on both sides of this street;
these include structures used for production,
a complex with a small cistern and several
courtyard structures. This ‘quarter’ extends
over more terraces laid out on the hill sloping
to the south. Several side streets leading up
the hill were identified between some of these
complexes. Although most visible structures in
this area appear to be of late Antique to early
Islamic date, their overall layout conforms to the
orthogonal street grid of the ancient Roman city.
This area therefore needs to be investigated in
more detail in order to understand its changing
use and development over time.

The Cistern

A large rock-cut cistern is located in the
south-eastern part of the survey area. It measures
ca. 41x21 metres (Fig. 10). The cistern blocks

11. Repairs to cistern.

the ‘southern street’; it is therefore likely that
it was built after the street had lost its urban
function as a line of communication between the
western and eastern parts of the area.

A natural cave is located under the cistern.
This cave extends east-west for a distance of at
least 20 metres and becomes gradually deeper
towards the west. This cave was also used as a
cistern as at its ceiling there was a round stone
cut opening for drawing water. At some point,
the floor of the cistern seems to have collapsed
on its eastern side, where the natural cave was
closest to the rock surface. (Fig. 11). The cistern
was in use for quite some time, as attested by
several layers of hydraulic mortar, in some
places combined with large white fesserae.

It was possible to locate one water inlet in
the form of a channel leading into the cistern.
Furthermore, a possible entrance (perhaps also a
well) was found in situ. However, it still remains
to be clarified whether or not these were the
only ways of supplying water to and accessing
water from the cistern. The northern part of the
cistern was at a higher level than the southern
part, so there may have been an over-fall basin.
On almost the entire southern side, a rock-cut
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12 Magnetogram.

‘depression’ runs horizontally; this was probably
used to fix a cover for the cistern.

Objectives in forthcoming seasons will
include clarification of the date of construction,
water supply to and use of water from the cistern.
Furthermore, we wish to explore how the cave
might have been associated with the use and/or
abandonment of the cistern. As little is known
about the supply of water within the ancient city
of Jarash, one aim will be to examine closely
whether water supply and distribution to the
north-western part of the city might be explored
by investigation of the cistern and its immediate
surroundings, including a sondage in the cistern.

The Northern Domestic Complexes and Caves

On the north side of the survey area, the
hill is ‘truncated’ by the steep, rocky hillside. In
various places, this hillside was worked, both
horizontally and vertically. The rock-cut facades
were integrated into several buildings, some of
which were connected to caves of varying sizes.
In two locations, rock-cut staircases gave access
to the hill top. Two notable complexes are located
between the rocky hillside and the terrace of the
‘Ionic building’; it appears that these structures
saw several phases of domestic use.

Geodetic Survey
Over 14 days, two surveyors carried out a
geodetic survey using a total station. With the aim

of drawing up a detailed map of the north-west
quarter, the area (ca. 3.8 hectares) was surveyed
with a Sokkisha Set5 instrument. By working
closely with the survey teams, it proved possible
to record the visible architectural remains as well
as topographic detail. The resulting map, which
combines the architectural and geodetic surveys,
gives a detailed impression of the structures
visible in this part of the ancient city (Fig. 4).
Geophysical and
Georadar)

Geophysicists from Eastern Atlas, Berlin
carried out a large-scale geometric survey of the
entire study area between 14 and 19 September
2011 (see report, this volume). A six fluxgate
array was used for the geomagnetic survey.
Owing to the topography, positioning via DGPS
was applied. The array was carried by two people
because the steep topography did not permit the
instrument to be wheeled across the area.

By means of the magnetogram (Figs. 12
and 13), anomalies were detected which could
be interpreted as topographical, geological and
archaeological features. A preliminary analysis
tentatively suggests that some of these features
correlate with architectural structures visible on
the ground.

At the northern edge of the survey area,
the magnetogram revealed parallel structures
- possibly the western section of the Northern

Survey (Geomagnetics
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Decumanus leading to a monumental city gate
(cf. Zaid 1997: 43). On the terrace east of the
‘Ionic building’, structures oriented north-south
have been detected, crossing the terrace. These
may be associated with some kind of division
of the terrace. South of the same terrace, several
wall structures — which are not visible on surface
— were detected, hinting at the presence of a
domestic quarter.

Ground-penetrating radar was used in
carefully selected areas in order to test the
feasibility of this method on the terrain. A GSSI
SIR 3000 with a 270 MHz antenna was used.
It proved difficult to distinguish limestone from
limestonesedimentandwasthereforealsodifficult
to measure depths. However, for structures closer
to the surface, more positive results may be
forthcoming after the data have been processed.

Conclusion

The two-week survey season has yielded
many results, which need to be analysed
further. So far, a detailed map of the north-west
quarter has been prepared and compared with
the geophysical results. On the basis of this
analysis, areas of particular interest have been
selected for testing by means of sondages in the
2012 season. The combination of architectural,
geodetic and geophysical survey proved an
excellent way of carrying out a non-invasive
assessment of the site and has provided optimal

information for preparing future excavations.
Even during the survey and subsequent analysis,
several structures could be identified which seem
promising for future excavation with the aim of
examining the settlement history of the north-
west quarter of Jarash. Furthermore, structures
were also identified which may be able to answer
more specific questions, viz. the development
of the city’s water supply system and urban
transformations at the end of classical Antiquity.
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THE FUNERARY TOPOGRAPHY OF PETRA PROJECT (FTPP):
PRELIMINARY REPORT ON THE 2010 SEASON

Lucy Wadeson

Introduction: The Topographical Setting of
the Tombs at Petra

Among the monumental rock-cut tombs
at Petra, there are 628 recorded fagade tombs
(Nehmé 2003: 158-160) and six so-called block
tombs (djinn blocks), which are carved free
from the rock on all four sides. The facade tombs
at Petra are carved in the sandstone rock-faces
of the mountainous terrain surrounding the city
(Fig. 1). There are four types of sandstone at
Petra, including Smooth, Tear, Honeycomb and
ad-Dist'. The majority of the rock-cut monu-
ments are carved in the Tear sandstone since it
is friable and easily carved. Only ad-Dayr and
part of the Khaznah are carved in the harder
Honeycomb sandstone, and some of the block
tombs and the Obelisk Tomb (Br.? 35) are
carved in the lighter coloured ad-Disi sandstone
(Rababeh 2005: 38-39). The latter is found in the
higher parts of the city, since it is the topmost
layer of the sandstones. The facade tombs tend

3

1. Fagade tombs in Wadi Farasa, Petra (L. Wadeson,).

to take dominating positions in the landscape, ei-
ther overlooking the city or lining the wadis that
provide entrance to the city. The block tombs are
only found in the Bab as-Sig necropolis in the
east and the area around the Snake Monument in
the south (Ras Sulayman / Wadi ath-Thughra).
Notably, these mark important entrances to the
city and are located on high ground.

Although the tombs form one huge necropo-
lis encircling the city, they can be roughly di-
vided into smaller cemeteries according to the
area in which they are carved. These areas are by
no means equal in size or in the nature of their
terrain, nor do they have the same number of
tombs. The cemeteries traditionally referred to in
the literature include: al-Habis, Wad1 Kharraba,
Wadi al-Mu‘aysara West, Wadi al-Mu‘aysara
East and Wadi at-Turkmaniyyah in the north;
Mughur an-Nasara and Wadi al-Mataha in the
north-east; al-Khubthah to the east; the Theatre,
Street of Fagades, Outer Sig, Bab as-Siq and
Wadi al-Mudhlim to the south-east; Wadi
Farasah and Wadi Rattam in the south; and the
Snake Monument / Ras Sulayman, Wadi ath-
Thughra and the base of Umm al-Biyara to the
south-west. The location of the tombs seems to
follow the topography and thus the groupings
are not exact, with some overlap. However, the
divisions are useful for scholarship.

Besides the fagade tombs and block tombs,
there are more than 730 non-monumental tombs
carved vertically down into the rock throughout
Petra (Nehmé 2003: 157), especially on the tops
of rocky outcrops. The most simple are deep ‘pit’
graves which descend in levels to receive one
or more burials. The larger ‘shaft’ tombs have a

1. For a summary of the geology of Petra and detailed de-
scriptions of the types of sandstone see Rababeh 2005:
31-39.

2. Br. = Briinnow and von Domaszewski’s (1904) num-
bering of the tombs.
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similar appearance to the pit graves on the rock
surface. However, these consist of a ca. 3 metre
deep shaft with toe-holes providing access to a
simple underground burial chamber carved ei-
ther on one or both sides of the shaft.

The tombs are not the only rock-cut monu-
ments carved in the surrounding mountains of
Petra. There are rock-cut houses, whose presence
among the tombs is a result of the expansion and
later contraction of the city (McKenzie 1990:
109), and numerous hydraulic installations for
which the Nabataeans were renowned (Diodorus
Siculus 19. 94. 6-8; Strabo Geog. 16.4.21).
However, the most frequently occurring non-
funerary structures are those of a religious na-
ture, including high places, altars, votive niches,
triclinia, stibadia and cultic chambers. The latter
sometimes include decoratively carved fagades,
such as the Bab as-Siq Triclinium (Br. 34), the
Lion Chamber (Br. 452), Triclinium Br. 455, ad-
Dayr (Br. 462), the Carmine Facade (Br. 731)
and Br. 846 in Siq al-Barid.

Owing to the looting and reuse of the rock-
cut monuments throughout the centuries, and the
paucity of textual sources relating to them, we
lack evidence that would otherwise inform us
of the date of their carving and use. Thus, many
questions remain unanswered that are related to
the development of the cemeteries and the city,
the chronological relationship between the dif-
ferent types of tombs, and the sorts of activities
that were associated with the monuments and
their installations. These issues are currently
being tackled by the ‘Funerary Topography of
Petra Project’ (FTPP), which is an extension of
the author’s doctoral research.

Background to the FTPP: Previous Research

The author’s doctoral thesis, The Facade
Tombs of Petra: from Exterior to Interior
(University of Oxford, 2010), was based on a
detailed and novel study of the interiors of the
Nabatacan fagade tombs at Petra (Wadeson
2010b). Documentation and study of the tomb
interiors took place between 2005 and 2007
thanks to the kind support of the late Dr Fawwaz
al-Khraysheh and Sulieman Farajat, former in-
spector of the Petra Archaeological Park. The
study was facilitated by the departure of the

Bdal tribe from most of the tombs in the 1980s
and the clearance of a number of them in a
World Bank-supported project in 2003. The two
major aims of this research were to reconstruct
the little-known funerary practices and burial
customs associated with the fagade tombs, and
to elucidate the chronological relationship be-
tween the different facade types. Besides archi-
tectural and spatial analyses of the fagade tombs
at Petra, which incorporated the little surviving
burial and epigraphic evidence, comparative
studies were undertaken with the inscribed and
dated Nabataean tombs at Mada’in Salih and the
monumental rock-cut tombs in Alexandria and
Jerusalem.

New insights were gained into the funerary
customs associated with the Nabatacan facade
tombs, their significance and how they were
conceptualised. Certain unique aspects of the
Nabataean funerary tradition were revealed,
such as the form of the burial installations and
their use, and the placement of burials both
in high places and in feasting areas (Wadeson
2011a: 31-36; 2011b: 1-24). Consequently, it
was argued that the funerary practices of the
Nabataeans were as characteristic as their ar-
chitecture, sculpture and religion, indicative of
them having a strong cultural identity of their
own, despite Hellenistic and Roman cultural in-
fluences. Furthermore, no evidence was found
to support the previously-proposed idea that the
Nabataeans were practising secondary burial
(Wadeson 2011a: 35).

A new chronological sequence was pro-
posed for the tombs, in which the larger tombs
with a more complex fagade type (e.g. Hegr and
Double Pylon tombs) tend to occur earlier than
their smaller, simpler versions (e.g. Step, Proto-
Hegr and Single Pylon tombs) (Wadeson 2010a:
48-69, 51, fig. 2). This contrasts with previous
chronologies, which assume an increasing com-
plexity in fagade design over time.* A detailed
examination of the information in the inscrip-
tions on the facade tombs at Mada’in Salih in
relation to their fagade types and tomb plans re-
vealed the social dynamics influencing the de-
velopments in Nabataean funerary architecture.
Thus, the largest and earliest tombs (Hegr and
Double Pylon types) were commissioned by

3. For example, see Briinnow and von Domaszewski
1904:139-91; Browning 1973: 79; and more recently

Netzer 2003: 13-36, 39-45, 46-47.
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the wealthy elite of Nabataean society, whereas
the later, smaller versions of these tombs (Step,
Proto-Hegr, Single Pylon types) were bought
‘ready-made’ by those of a lesser social and eco-
nomic status, who often had to share the cost
and burial space between families (Wadeson in
press; 2010b: chapter 6).

Aims and Objectives of the FTPP
In order to complete the study of the fagade

tombs at Petra, the FTPP was set up to focus on

the area outside the fagades and the topographi-
cal setting of the tombs. Specific aims of the
project are:

1. To determine the development of the cem-
eteries at Petra utilizing the chronological
sequence for the different facade types es-
tablished in the author’s doctoral research;

2. To determine to what extent Petra’s natu-
ral environment played a role in the form,
layout and location of the various types of
tombs;

3. To ascertain the relationship between the fa-
cade tombs and the urban environment, in-
cluding houses, quarries, religious installa-
tions and hydraulic features, in order to shed
light on the development and nature of the
city.

4. To establish the architectural and chrono-
logical relationship between the monumen-
tal and non-monumental tombs;

5. To understand the area immediately outside
the fagade tombs, how it relates to the tomb
interiors and how it functioned in the funer-
ary tradition (i.e. to reconstruct funerary
practices taking place outside the tombs);

6. To understand the funerary landscape of
Petra in its wider regional context through
a comparison with other sites with a similar
urban character and funerary architecture.

FTPP Season 1: Fieldwork Strategy

The first field season of the FTPP involved
resurveying all the fagade tombs recorded in
the author’s doctoral research. The cemeteries
were surveyed in the following order, based on
the maps and numbering of Briinnow and von
Domaszewski (1904): Bab as-Siq, Wadi al-
Mudhlim, Outer Sig, Street of Facades, Theatre,
Wadrt Farasa, Wad1 Rattam, Snake Monument /
Ras Sulayman, Wadi ath-Thughra, base of Umm

al-Biyara, al-Habis, Wadi Kharrtiba, Wad1 al-

Mu‘aysara West, Wadi al- Mu‘aysara East,

Wadi Turkmaniyah, Mughur an-Nasara, Wadi

al-Mataha and al-Khubtha. The following new

information was recorded and studied during the
survey:

1. The spatial relationship between the tombs
and other rock-cut structures (of a non-fu-
nerary nature) in the vicinity, such as hous-
es, quarries, cisterns and channels;

2. The spatial relationship between the facade
tombs and other types of tombs, such as the
block tombs and shaft tombs;

3. The relationship between the tombs and the
natural environment (such as type and qual-
ity of the sandstone, or form of the rock-face
and rock outcrops).

In addition, the typology of the facades was
rechecked and further examples of relative chro-
nology between individual facade tombs were
collected (through spatial analyses of neigh-
bouring tombs). The tombs on Briinnow and von
Domaszewski’s 1904 maps were colour coded
according to their fagade type in order to seek
any potential relationship between fagade type
and location. Although the data collected is still
under analysis, several preliminary observations
can be offered at this stage.

FTPP Season 1: Preliminary Results
Chronology of the Fagade tombs

Among rows of tombs, it was observed that
two or three tombs carved side by side might
share similar dimensions and decorative details,
for example Tombs Br. 67-69 in the Outer Sig,
Tombs Br. 101-103 in the Street of the Facades
(Fig. 2) and Br. 140-143 in the Theatre area. This
suggests they may have been carved by the same
stonemason / workshop and can be linked chron-
ologically. With the aid of a relational database,
similar tombs across different areas are being
sought to determine whether they are chrono-
logically related. Combined with the newly
proposed chronological sequence for the fagade
types, this will allow us to establish which cem-
eteries were being utilised at the same time, and
will hopefully provide some clues concerning
the development of the Petra necropolis.

Location of the Facade Tombs and their Typology
The number of facade tombs documented

-243-



ADAJ 56 (2012)

—

W,
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at Petra according to their location and type are
listed in Table 1.* The areas with the highest
number of tombs include Wadi al-Mu‘aysara
West, Wadt al-Mu‘aysara East and Wadi Farasa.
However, it ought to be remembered that these
areas are not equal in size, and in fact the high-
est concentration of tombs over a small area is
found in the Street of Facades. The reason for
the low number of facade tombs in the Bab as-
Siq and around the Snake Monument may be
due to the topography, since the ad-Dis1 sand-
stone is softer in these areas and the small rocky
outcrops were perhaps less suitable for carving
facades (Fig. 3).

Notably, patterns emerge which suggest

Wadeson).
Table 1: The number of fagade tombs documented by the author at Petra according to fagade type and location.
Single Proto- Simple | Double Complex
Pylon Step Hegr Arch Classical | Pylon Hegr Classical TOTAL
Bab as-Siq 0 0 2 0 0 0 3 0 5
Outer Sig 0 0 1 0 0 10 4 1 16
Street of Facades 13 1 5 1 1 10 1 0 32
Theatre 12 1 7 3 1 5 1 0 30
al-Khubtha 4 0 2 0 0 16 9 4 35
Wadt Farasa 0 7 2 4 14 12 4 48
Wadr Rattam 0 0 4 1 0 1 0 0 6
Snake Monument
(Ras Sulayman) 0 0 ! 0 0 4 ! 0 6
Wadt ath-Thughra 1 2 0 1 1 16 2 0 23
Umm al-Biyara 7 3 1 2 0 13 6 0 32
al-Habis 0 0 2 0 2 1 0 0 5
Wadt Kharriiba 4 0 6 2 2 2 2 0 18
Wadi Mu'aysara 38 2 9 9 2 14 4 0 78
West
Wadi Mu'aysara |, 5 15 1 0 4 4 0 53
East
Wadr
Turkumdaniyah 0 2 6 2 0 2 > 0 17
Mughur an- 3 2 16 2 3 5 6 0 37
Nasara
TOTAL 101 18 84 36 16 117 60 9 441

4. This is based on the total number of fagade tombs (441)
documented by the author at Petra. Only those tombs
that were accessible and had a determinable fagade

type were documented. The total number recorded by
Nehmé (2003: 158-160) is 628.
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3. Rock formation and different sandstones in Ras
Sulayman / Wadr ath-Thughra, Petra (L. Wadeson).

there is a relation between facade type and loca-
tion. For example, certain areas are dominated
by the smaller, simpler Single Pylon, Step and
Proto-Hegr tombs such as the Street of Facades
and Theatre in the south, and Wadi Mu‘aysara
West and Wadi al-Mu‘aysara East in the north.
Whereas other areas are dominated by the larger,
more complex Double Pylon and Hegr tombs,
such as the Outer Sig, Wadi Farasah, al-Khubtha
and the base of Umm al-Biyara. This may have
some chronological bearing, suggesting some
cemeteries are earlier than others. However, this
can only be confirmed once the analysis of the
data is complete. One difficulty is that the facade
types, once introduced, continued to be made.
This of course makes the task of examining the
development of the cemeteries according to a
chronological sequence of facade types more
challenging.

Since we know there is a relation between
facade type and socio-economic status of the
tomb owners (Negev 1976: 219, 235; Wadeson
in press), it may also be the case that certain ar-
eas of the city were more prestigious for tomb-
carving, perhaps because of their visibility in
the landscape, for example al-Khubtha (Fig.
4). Notably, several of the smaller, simpler fa-
cade tombs are carved in less visible positions
than their larger counterparts, such as in narrow
gorges (Tombs Br. 124-129, south of the Street
of Facades) (Fig. 5) and isolated areas with lit-
tle or no visibility from the city centre or major
routes into the city (Tombs Br. 295 - 297 in Wadi
Rattam). Some of these types of facade tombs
are even cut into quarries, such as Tombs Br.

acade tombs at the base of al-Khubtha, Petra (L.
Wadeson).

5. Fagade tombs Br. 124 - 129 in a narrow gorge to the
south of the Street of Fagades, Petra (L. Wadeson,).

394a, 528, 594a - b and 624, which had the ad-
vantage of previously worked rock surfaces and
may thus have been a cheaper location. The lat-
ter is also a useful example of relative chronol-
ogy between the quarries and certain tombs.
However, one of the major and certain fac-
tors influencing the location of the tombs was
the natural topography, including the morphol-
ogy and geology of the rock. This also played a
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large role in the form of certain tomb types, as
the examples discussed below attest.

The Effect of Topography on the Form and
Location of the Tombs

It has previously been argued how the phys-
ical setting and resources of Petra were closely
related to carving and construction techniques
and thus architectural style, which resulted in
the distinctive appearance of Nabataecan monu-
ments (Rababeh 2005: 223-227; Bessac 2007:
141). The results of the first season of fieldwork
for the FTPP can now demonstrate the close re-
lationship between the natural environment and
the form, layout and location of the different
types of tombs.

Most of the tombs are carved in the Tear
sandstone because it is friable, easily worked
and found in prominent locations within the
city. However, ad-Dayr and part of the Khaznah
are carved in the harder Honeycomb sandstone,
which is why they are well preserved (Rababeh
2005: 30). This is unsurprising given the qual-
ity of carving, size and decoration of these two
famed monuments. Pfliiger has noted how the
larger and more elaborate facade tombs tend to
be carved in the better quality sandstone, even if
this meant they were less prominent in the land-
scape (1995: 285-287). Size and decoration were
clearly not the only concerns of the elite owners
of these tombs (McKenzie 1990: 115), but also

the quality of the rock. However, in contrast to
this, Pfliiger observes how the prominent posi-
tion of the monumental Palace Tomb, Corinthian
Tomb and Urn Tomb (‘Royal’ tombs) overlook-
ing the city centre took priority over the poor-
er quality sandstone at the base of al-Khubtha
(1995: 285-287) (Fig. 4). The Nabataeans at-
tempted to protect these elaborate facades from
erosion by diverting run-off water away from
them and setting them back into the rock, but the
crumbly Tear sandstone has not fared well over
the centuries (Pfliiger 1995: 285-286).

Notably, the block tombs (with all four sides
carved free from the rock) are only carved in the
lighter-coloured ad-Dist and Honeycomb sand-
stones, which are located in the higher parts of
Petra (Fig. 6). These include Tombs Br. 7, 8, 9
and 30 in Bab as-Siq and Tombs Br. 303 and 307
by the Snake Monument. The ad-Dis1 sandstone
is in fact the topmost layer of the stones. The for-
mation of the rock in these areas is significantly
different from the high cliffs closer to the city
centre, since it is naturally shaped into small,
rounded outcrops, which have been likened to
the shape of an elephant’s head (Rababeh 2005:
37) (Fig. 3). There are few facade tombs in these
areas, since the form of the rock was perhaps
less suitable for fagade carving, which ideally re-
quires a taller, more vertical surface. Rather, the
rock in these high parts of the city lends itself to
a four-sided monument which follows the shape

6. Block tombs Br. 7 and 9 in Bab
as-Siq, Petra (L. Wadeson).
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of the outcrop and has ease of accessibility. This
may explain why the block tombs are carved on
all four sides (Wadeson 2012). It is also notable
that they are located at important entrances to
the city (Browning 1973: 181; Mouton 2006:
96; 2010: 278), such as Bab as-Siq and by the
Snake Monument, which are naturally on higher
ground, as they may have had a protective role
or acted as territorial markers.

The clever use of the landscape in locating
and carving different types of tombs reveals the
ingenuity and creativity of the architects and
stonemasons, as well as their familiarity with the
geological environment in which they lived and
worked. The relation between the topography
and the layout of the tomb complexes at Petra
is also observable, but a detailed study of this
is reserved for the second secason of fieldwork,
when the tomb complexes will be recorded and
examined. Besides shedding light on the signifi-
cant role that the physical environment of Petra
played in the form, layout and location of the
tombs, the study of their topographical setting
has also allowed some new observations on the
architectural and chronological relationship be-
tween different types of tombs.

The Relationship Between Different Types of
Tombs

Several non-monumental tombs, such as the
pit graves and shaft tombs, were in use at the same
time as the facade tombs (1st century BC - 2nd
century AD), such as the Ist century AD North
Ridge Shaft Tombs 1 and 2 (Bikai and Perry 2001:
59-78), and the pit graves in the Soldier Tomb
Complex (Schmid and Barmasse 2006: 220-227).
However, it has not been determined whether the
non-monumental tombs predate the fagade tombs
in their introduction. Isabelle Sachet’s excava-
tion of the shaft tomb behind block Tomb Br. 303
revealed that it may have been in use since the
end of the 2nd century BC, based on the discov-
ery of Hellenistic unguentaria (2009: 100-102).
This is considerably earlier than the earliest dated
facade tombs (Tombs 62D and 62E beneath the
Khaznah) which have a terminus ante quem of
50 BC (Wadeson 2010a: 54, table 3; Farajat and
Nawafleh 2005: 380, 386, 388).

Other evidence may suggest that shaft tombs

were in use before facade tombs at Petra.® This
concerns eleven shaft tombs that were converted
into fagade tombs at a later period. These include
Tombs Br. 262, 361B, 540, 542, 543, 669, 672,
685, 690, 691 and 693. They are mostly found
in the areas of Wadi al-Mu‘aysara and Mughur
an-Nasara in the north, where the rocky out-
crops with their multiple levels were favourable
for adding facades on the next level down from
the shaft entrance (Wadeson 2012: 113-117). It
is clear that the fagades were added subsequently
since (1) they are not well-aligned with the shaft
tomb chambers, (2) an intermediary corridor
(deep threshold) or small chamber is often added
to connect to the larger shaft tomb chamber (i.e.
there is no normal fagade tomb chamber) and (3)
there is a difference in tooling (Fig. 7). In the case
of Tomb Br. 542, the original ground level of the
shaft tomb chamber was lowered to meet the lev-
el of the facade entrance. This is indicated by the
remains of the original floor level on the walls

It is not likely that the fagades were carved
without knowledge that a shaft tomb already ex-
isted in the rock behind, as Kennedy suggests
(1925: 40), especially since the shaft entrance
would have been visible to the stonemasons as
they carved the fagade. It seems that the stone-
masons attempted to join the chambers, perhaps
with the aim of monumentalising the pre-ex-
isting simple tomb with a decorative fagade. It
ought to be remembered that an older tomb was
being reused, perhaps by the descendents of the
family that originally owned the tomb who could

= = o

7. A view into Tomb Br. 540 through the fagade entrance
(note shaft entrance and chamber at the back), Wadr
al-Mu ‘aysara West, Petra (L. Wadeson,).

5. The idea of shaft tombs predating fagade tombs was
suggested by Murray & Ellis (1940: 28-29) in relation

to their observation of two shaft tombs with fagades in
Mughur an-Nasara and above Wadi Aba ‘Ullayqah.
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not afford to build an entirely new fagade tomb.
The conversion of these shaft tombs seems to
have been aimed at ‘upgrading’ them in terms of
decoration and monumentality, rather than pro-
viding additional burial space.

Finally, we may turn to the chronological
relationship between block tombs and fagade
tombs. Recent studies and excavations have
concluded that the block tombs may be the ear-
liest group of monumental tombs at Petra, per-
haps carved at the end of the 2nd century BC
(Mouton 1997: 81-98; 2006: 79-119; 2010:
275-287; Sachet 2009: 100-102). Besides these
tombs, carved free from the rock on all four
sides, there are several others that take the form
of both block tombs and facade tombs. More
specifically, one side of the tomb is still attached
to the rock while the others are free, for example
Tomb Br. 824 (Fig. 8), or only the top half of
the tomb is carved free on all four sides, such
as Tomb Br. 270 (Wadeson 2011b: 20, fig. 10a).
This technique provides space for a larger burial
chamber than is possible for the block tombs,
while still keeping a degree of monumentality.

Such tombs may in fact be an intermediary
type between the block tombs and the fagade
tombs (Mouton 2006: 87; Wadeson 2012: 117-
121). Certain examples can be shown to predate
the facade tombs carved around them. Tomb
Br. 824 is carlier than the facade Tomb Br. 825
carved behind it, because if the latter was carved

#'h

first, the uncarved rock into which Tomb Br. 824
was carved would have completely blocked the
visibility of Tomb Br. 825 (Fig. 8). It is uncom-
mon for a Hegr fagade tomb to be carved be-
hind a rock or in a position where it cannot be
seen. The same argument applies to Tomb Br. 70
which has three sides carved free from the rock
and, if uncarved before the facade tombs either
side, the rock would have partly concealed their
view.

It ought to be emphasised here that the block
tombs and semi-block tombs are typically deco-
rated with two rows of crowsteps (the top one
often freestanding) which is equivalent to the
Double Pylon type of facade design (Wadeson
2010a: 51, fig. 2) (Figs. 2, 8). The presence of
this type of decoration on these supposedly ear-
ly tombs supports the argument that the Double
Pylon fagade tombs were one of the earliest
types to be introduced at Petra (Wadeson 2010a:
67). These observations lead us to question of
whether the fagade tombs should be considered
as a simplified and abstract form of the block
tombs.

Conclusions

Although the analysis of the data collected
during the first field season of the FTPP is still
in progress, preliminary results are already shed-
ding new light on Petra’s funerary landscape.
Patterns have emerged which suggest a notable

> |

8. Tomb Br. 824 (left) and Tomb
Br. 825 (right), Outer Sig,
Petra (L. Wadeson).
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relation between the facade type of a tomb and
its location. Chronological and / or economic
reasons for this have been proposed, but one of
the dominating factors influencing the location
of different types of facade tombs, and differ-
ent types of tombs in general, appears to be the
geological and geographical characteristics of
the site. This demonstrates the familiarity that
the stonemasons had with their environment. By
studying the funerary monuments in their natu-
ral and urban landscape, it has also been possible
to interpret the architectural and chronological
relationships between different types of tombs.
Thus, new evidence supports the early dating of
the block and semi-block monuments and is be-
ginning to elucidate the development of monu-
mental funerary architecture at Petra. The sec-
ond season of fieldwork for the FTPP will focus
on documenting and examining the installations
found outside the fagade tombs and the layout
and function of these so-called tomb complexes.
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THE TALL ZAR‘A AND GADARA REGIONAL PROJECT 2009 - 2011

Jutta Hdser and Dieter Vieweger

Introduction

The ‘Gadara Regional Project’” was initiated
by Dieter Vieweger in 2001. Since 2004 it has
been ajoint project of the Biblical Archaeological
Institute and the German Protestant Institute
of Archaeology under the direction of Dieter
Vieweger and Jutta Héser. Yearly excavations
at Tall Zar‘a, the most interesting site in the
area, have brought an uninterrupted sequence
of settlements from the Early Bronze Age to the
Umayyad period to light (Vieweger and Héser
2008: 375-395). Three seasons were carried out
between 2009 and 2011. During these seasons,
excavations continued at Tall Zar‘a (Fig. 1).
Additionally, surveys were carried out in Wadi
al-‘Arab and Wadt az-Zahar during the summer
seasons between 2009 and 2011.

Area l
Excavation Area I is located on the north-
western slope of Tall Zar‘a. By the end of the

Area li

Areal

2008 season, an area of 1,150m? had been
excavated. In 2009, Area I was enlarged and
divided into four sections: viz. the step trench
and the southern, central and northern parts.
The northern part was opened during the 2009
season. It measures 600m? and covers squares
AP-AT 118-123 (Fig. 2).

By the end of the 2008 season, the southern
and central parts of Area I had been excavated
to the earliest Late Bronze Age stratum 11
(ca. -22.90m). This exposed a ground-plan of
impressive Late Bronze Age architecture, with
a casemate city wall, tower, some courtyard
houses and two very large houses (Vieweger
and Haser 2008: fig. 7). The area was extended
to the north because some extraordinary finds
were discovered in the monumental house at its
northern end (Vieweger and Héser 2008: fig. 7,
squares AP-AR 118-120). It was assumed that
this building had a special function. This part
of Area I was excavated from 2009 to 2011. It

1. Overview of Tall Zar'‘a from
the west.
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yielded a continuous stratigraphic sequence
dating from the Umayyad period back to the
Late / Middle Bronze Age.

In the central part of Area I, the Late Bronze
Age casemate wall and two courtyard houses
were removed to investigate the Middle and
Early Bronze Age strata. This work was carried
between 2009 and 2011. The earliest strata,
20 and 19 (reached in 2011), date to the Early
Bronze III period.

The step trench below the central part of
Area I, which was opened in the 2004 season
and had already revealed an Early Bronze Age
city wall and additional glacis, was excavated
furtherin 2010 and 2011. One of the aims of these
seasons was to see if traces of a Middle Bronze
Age city wall existed in this part of the site.
Another aim was to establish the stratigraphic
relationship between the Early Bronze Age
defensive structures and the deep-cut channel of
the overlying levels.

There were no excavations in the southern
part of Area I during the 2009 season, but they

2. Aerial view of Area I from the west at the end of the summer 2011.

resumedin2010. Parts of the Late Bronze Age city
wall and large southern building were removed
to the lowest level of their stone foundations. It
was demonstrated that all structures of the latest
Late Bronze Age stratum were erected on top of
several metres of backfill on the western slope
of the tall (see below). This was the reason for
halting the excavations in this part of Area I.

Early Bronze Age

During the survey of the fall, a high
concentration of Early Bronze Age finds
were found on the north-western slope of the
hill. Considerable architectural remains were
therefore expected in this area. The excavations
have confirmed this assumption. Part of an Early
Bronze Age city wall and glacis were revealed
in the step trench in the central part of Area I.
Both the remains of this fortification and their
absolute elevation were of interest. They start at
a level of -26.35m, i.e. 9.32m below the earliest
stratum which can be dated to the Umayyad
period. This fortification was investigated to
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a depth of -31.40m, i.e. 14.17m below the
Umayyad stratum. The base of the foundations
is expected to be at around 33m below sea level.
The cultural layers therefore have a depth of
16m. For the time being, it cannot be determined
if the Early Bronze Age city wall was connected
to the architectural phases which have so far
been excavated. It has to be assumed that it was
associated with an earlier Bronze Age settlement
phase.

The Early Bronze Age city wall was cut
by a channel which ran 5m directly down from
the latest Late Bronze Age stratum, viz. 11, and
turned at a right angle to the slope at a depth
of -31.20m (Fig. 3). The construction of the
channel was associated with stratum 12 (backfill;
reconstruction phase); it was re-used in stratum
11, i.e. Late Bronze Age II.

All other Early Bronze Age remains were
excavated in the central part of Area I (AL-AO
118-119) during 2010 and 2011 (Fig. 4 [stratum
20]; Fig. 5 [stratum 19]). During the summer

B A B Bg D

-

o T R
3. Outlet of Late Bronze Age channel which cut through
the Early Bronze Age fortifications.

2010 season, the upper level of the transitional
period (Early Bronze Age IV / Middle Bronze
Age 1) was reached. In spring 2011, two strata
with fireplaces, pits, floors and simple stone
walls were discovered (strata 17 and 18). The
finds demonstrate that this area was used for
domestic purposes, such as cooking and storage.
Below these two strata two Early Bronze Age
III strata were excavated, revealing the remains
of substantial walls belonging to a house with at
least two rooms (strata 19 and 20) (Fig. 6).

The excavation area associated with the
Early Bronze Age remains is very small,
so interpretations can only be preliminary.
However, the finds confirm a general picture of
the transition from the Early to Middle Bronze
Age, which is marked by a sharp decline in the
city’s material culture.

Middle Bronze Age

Although there was a remarkable change
in settlement activities from the Early to
Middle Bronze Age, the stratigraphic sequence
continues without a break. Above the Early
Bronze Age IV / Middle Bronze Age I strata (18
and 17), three strata of Middle Bronze Age date
were excavated in the squares AL 118, AM 118,
AM 119, AO 118 and AO 119 (strata 16, 15 and
14). The elevations of the strata were -25.40m,
-26.05m and -26.35m. The remains of the Middle
Bronze Age consist of the stone foundations of
domestic buildings. On the western side they
were truncated by the catastrophic landslide
(see below). Therefore, the layout of the houses
cannot be determined.

Middle Bronze Age stratum 16 was
characterised by domestic activities with large
storage facilities. In the next Middle Bronze
Age stratum, viz. 15, a crucible with the remains
of bronze was discovered which suggests that
bronze or copper working took place in that
area. Middle Bronze Age stratum 14 was again
marked by domestic activities. Particularly
interesting is the continuity of stone-built ovens,
associated with smelting activities, which were
constructed in the same spot during the Late
Bronze Age and Middle Bronze Age (Fig. 7).
The finds consisted of pottery sherds, grinding
stones, mortars, flint tools and small fragments
of bronze / copper.

In conclusion, the assumption that there was
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4. Plan of Early Bronze Age stratum 19 (2011) (drawing Marianne Vogt-Werling).
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5. Plan of Early Bronze Age stratum 20 (2011) (drawing Marianne Vogt-Werling).

-255-



ADAJ 56 (2012)

® e o —

v~ - 3 e
] ;
2 L S’

6. View of the Early Bronze Age architectural remains of
stratum 20 from the east.

7. Architectural remains of the Middle and Late Bronze
Age strata in the central part of Area I.

no break between the Middle and Late Bronze
Age, but merely continuous cultural change,
can be strengthened. It is particularly visible
in architecture and handicrafts. No trace of the
Middle Bronze Age city wall was discovered in
this part of the excavation, unlike the situation in
other cities of comparable size. Possibly it also
collapsed as a result of the catastrophic landslide
during the Late Bronze Age.

Late Bronze Age

Late Bronze Age stratum 13 followed
the earliest Middle Bronze Age stratum 14
without any hiatus in the settlement sequence
in the central part of Area I (AL 118, AM 118,
AM 119, AO 118 and AO 119) (Fig. 7). The
remains consisted of two houses which were
truncated by the later landslide, just like the
earlier buildings of the Middle Bronze Age. This
landslide happened around 1,400 BC. The actual
cause is difficult to determine. It might have
been caused by an earthquake, by the collapse
of one of the many caves in the sinter of the zall,

by slope wash or, indeed, by a combination of
different factors. The archaeological finds show
that the inhabitants had many problems with
the drainage of surface water. Therefore, they
built several large channels to drain water to
the edge of the slope. During the excavations
between 2008 and 2011, it was discovered that
this landslide affected at least 1500m? of the Late
Bronze Age settlement, i.e. almost all of Area I.
Only some squares in the north and central parts
of Area I were unaffected. The eroded part of
the slope was evidently important enough to
the inhabitants of the Late Bronze Age city for
them to rebuild the area by backfilling with soil
layers 30-45cm deep, each covered by a stone
pavement. This operation was carefully carried
out at least ten times. In the central part, backfill
of 4.50m depth could be demonstrated. These
layers were strengthened by a stone wall on the
edge of the slope. More than 75% of the pottery
in the backfill was of Early Bronze Age date. This
could mean that it was carried from the bottom
to the top of the hill. The city wall, tower, large
houses and most of the courtyard houses were
erected on top of this back-fill. The city wall was
constructed along with the retaining wall of the
layers of back-fill.

The fact that a fabin was found in one of
the stone pavement layers showed that the
backfill was created not in a single year, but
over a longer period of time — no doubt to allow
for compaction of the soil and stone layers. A
channel which drained to a straight shaft in the
upper-most layer is evidence of the need to drain
surface water to the edge of the hill. Another
channel was cut straight through the older Early
Bronze Age fortifications (see above).

Even after this intensive rebuilding
operation, the plot boundaries did not change
very much. The outer walls of two of the houses,
which were excavated in the central part of Area
I, were rebuilt in the same place and the layout
of the houses was very similar to that of their
predecessors. In addition, a stone-built oven was
constructed in the same spot as before.

All buildings of the latest Late Bronze
Age stratum, viz. 11, were constructed on top
of the back-fill, except the houses north of the
monumental building in the central part (which
was not affected by the landslide) and in the
northern part of Area I (Fig. 8). In these areas,
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the transition from the Middle to Late Bronze
Age could be examined. In the northern area, the
excavations stopped at this transition in summer
2011.

Unlike the Early, Middle and earlier Late
Bronze Age strata, the latest Late Bronze Age
stratum, viz. 11, was completely excavated in
Area I (1,750m?). Therefore, the architectural
remains provide a good impression of the city’s
layout in the 14th-13th century BC. The most
prominent structure is the casemate wall which
fortified the city on its north-western side (Fig.
8). According to the radiocarbon dates, it dates
to between 1,450 and 1,300 BC. This wall, the
adjacent tower (with a small sanctuary) and the
small gateway, as well as the courtyard houses
in the central part of Area I, have been discussed
elsewhere (Vieweger and Haser 2008: 379-384).

Two monumental buildings were found in
the north and south parts of Area I. Their 3 m
wide walls suggest that they had three floors.
The southern monumental building, situated in
squares AE-AF 114-116 consisted of several
rooms which were re-designed four times. This
has not been observed in other buildings of this
stratum. None of the rooms could be identified

as a courtyard. A fireplace in AE 116 and the silo
in AE 114-115 were both carefully constructed.
In AE 115, the remains of a mud-brick wall on
top of its stone foundations was still standing to
a height of about 1m and was plastered with lime
on both sides. This is rarely seen in other parts of
the excavation. The 2m wide outer wall of this
large building was used as a southern extension
of the city wall. Directly to the north of this large
building, a 10m long and 2m wide covered water
channel with vertical shafts for maintenance was
found. It was used to drain surface water to the
edge of the slope.

The northern monumental building was
partly uncovered in 2006. Only the stone
foundations of its southern wall were visible. An
adjacent room to the north yielded 23 cylinder
seals in an area of only 1.5mx1.5m, as well as a
silver pendant (Vieweger and Haser 2008: fig. 8)
and a scarab with the cartouche of Amenophis
I (Vieweger and Héser 2008: fig. 9). During
subsequent excavations it turned out that this
building (AR 119-120) consisted of a large room
and stairway to the north (Fig. 8). Several pieces
of quarz-frit inlay for furniture or boxes were
discovered in the foundations of the staircase.

8. Architectural — remains  of
the latest Late Bronze Age
stratum in the northern part
of Area I
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Unfortunately, these foundations were heavily
disturbed by pits which were cut into the ground
by the Iron Age I inhabitants. To the west, i.e. at
the edge of the slope, a large Roman-period pit
disturbed the earlier layers.

The excavations between 2009 and 2011
revealed the entire extent of this monumental
building. It appears that three antae were built
against the eastern wall. In front of them, a large
and carefully paved courtyard was laid out.
The eastern edge of this courtyard consisted of
several small rooms. The northern outer wall
could only be identified by its negative outline,
1.e. the foundation trench and northern limit of
the courtyard pavement, as the inhabitants of the
Iron Age I settlement used the stones of this wall
for their own buildings. The remarkably thin
wall on the western side of the building might
be explained by the realization on the part of the
builders of this structure that they should not put
too much load on the back-fill at the outer edge
of the hill. Several more cylinder seals were
found in the area of this building. Owing to the
finds and construction, it can be assumed that
this building had a special function in the Late
Bronze Age city. It might have been a temple or
an administrative building. Particularly notable
are finds of the raw material and products of
glass and faience processing.

In 2011, the excavations demonstrated that
the entire building was founded on the back-
filled hill. In contrast, the houses north of this
monumental building were not affected by the
landslide, as no back-fill was visible in this part
of Area I. There is no observable change between
the architecture of Late Bronze Age stratum
13 and that post-dating the reconstructions of
stratum 12. This means that in this part of Area
I, stratum 13 and stratum 11 are the same. In
summer 2011, the relationship between the city
wall and domestic architecture was clarified. The
unique situation of this area made it possible to
observe the transition from the Middle to the
Late Bronze Age settlement.

The most interesting find in this part of
Area I was a votive ceramic plate (TZ 18181;
Fig. 9) depicting a man in an attitude of combat.
Five heads are shown around him. The figure
is worked in relief whereas the heads were
scratched into the surface. We may be dealing
with a king or a god who is surrounded by the

9. Votive ceramic plate with a depiction of a standing man
in relief and five incised male heads (drawing Ernst
Briickelmann).

heads of killed enemies. There is no parallel for
this plate in the Near East, but the subject fits
well with the depiction of kings with their slain
or captured enemies.

Iron Age 1

The cultural change after the decline of the
Late Bronze Age city-states is obvious at Tall
Zar‘a. The rejuvenation of the settlement on the
tall during Iron Age I demonstrates new features
as well as the continuation of traditions from the
Late Bronze Age. The Late Bronze Age city on
Tall Zar‘a (stratum 11) was destroyed around
1,200 BC. The reason is not apparent from the
results of the excavation. It could have been an
earthquake, local catastrophe, battle or similar.
Especially striking is the fact that the inhabitants
of the Early Iron Age settlement (stratum 10) did
not create a new layout for the settlement, but
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used the remains of the Late Bronze Age city
instead. What remained of the stone foundations
of the city wall were used for large silos (e.g. in
AK 116, AL 118, AM 116-117, AN 117, AO 117
and AP 117) and hovels (AL 117-118, AN-AO
118-119 and AN 117-118). It has therefore been
assumed that the Iron Age I inhabitants could
still see and use the ruins of the Late Bronze Age
city. However, the city wall itself was not rebuilt.
The central part of Area I might be interpreted as
an area used for agricultural tasks, with storage
facilities, working and habitation areas. This
would fit well with traditional perspectives on
the beginning of the period during which the
Israelites and Judaeans established settlements
in the highlands west of the Jordan River.

However, a completely different picture arises
from discoveries in the southern part of Area I
(AE-AI 115-116 and AI 117) at Tall Zar‘a. In AE
118, a double building with carefully laid stone
foundations was built on top of the ruins of the Late
Bronze Age house. A large oven with several layers
of clay, lime and pottery sherds was constructed
in the middle of the house. This building clearly
shows a continuation of the Late Bronze Age
courtyard house during the Iron Age I period.

The entrance to the northern house was
carefully paved (Al 116). The door socket was
still in situ. The layout of the northern house
was that of a courtyard building with a large

south-western corner of the courtyard (AG-AH
116). The courtyard of the southern house could
only be partly excavated. In addition to the
abovementioned large oven, a large water basin
was also installed there (AE 116). These two
houses might have been used for administrative
purposes or could have belonged to a high-
ranking individual. However, this interpretation
requires further analysis of room contents.

The two large storage silos in the northern
and southern houses (AG 115-116 and AE
116) are most impressive in comparison to
their counterparts in the central part of Area I.
Unlike the simple stone-lined pits in AK 116,
AM 117, AN 117 + 118 and AO 117-118, these
large silos were built with mud-bricks and had
a capacity of about 10m*. Owing to their depth,
they cut deeply into the Late Bronze Age levels.
A Gotterhaus (“window pot”) was found within
the silo in the southern house.

There is another large building in the north of
Area [ which can be dated to Iron Age I (AP-AQ
118-120). However, this displays characteristics
of the new (so-called) four-room house, having
a large courtyard with long, narrow rooms along
the sides. The main room in AQ 120 is especially
well-preserved. Here, raw glass and the remnants
of glass processing were found. It can therefore
be assumed that this house included a workplace
for glass processing (Fig. 10). This seemingly
demonstrates a continuity of glass processing in

10. Architectural remains of Iron
Age I stratum 10 above the
Late Bronze Age monumental
structure (stratum 11) in the
northern part of Area I.
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almost the same spot from the Late Bronze Age
to Iron Age 11

Other houses were excavated north of the
Iron Age I four-room house. These were heavily
disturbed by subsequent building activities.
Two radiocarbon dates from Iron Age I stratum
10 yielded dates of 1,220-970 BC and 1,270-
1,040 BC respectively. Significant finds include
a miniature silver vessel (TZ 12479), a bronze
vessel (TZ 7082) and a near-complete kernos
(TZ 2939). Two aniconic, well-cut cultic stones
were found close to the glass-working area.
They provide insight into the religious life of
Tall Zar‘a during the Iron Age I period.

Iron Age 11

The settlement at Tall Zar‘a became more
consolidated again around 1,000 BC (stratum
9). However, it never reached the high quality
of the Late Bronze Age city. Owing to the nature
of the Iron Age ITA-B (10th-8th centuries BC)
architectural remains, it is assumed that the
population had risen. Fortifications were again
built in the form of a zig-zag line shaped by
the outer walls of the buildings. This cannot be
compared with the high standard of the Late
Bronze Age casemate wall.

An earthquake or attack was probably the
reason for the destruction of some parts of the
settlement. Several buildings clearly show two
building phases. If the settlement had been
attacked, this military conflict might have been
associated with the Israelite - Aramaic battles
documented in the Book of Kings or in the
Tel Dan inscription. Since there were some
alterations in the ground plans of houses after
the rebuilding, the settlement architecture has
been divided into two phases (stratum 9A [Iron
Age II earlier phase; Fig. 11]; stratum 9B [Iron
Age IIB later phase; Fig. 12]).

Generally, the architecture of the Iron Age
IT period seems to be a dense juxtaposition of
domestic and public buildings (AI-AL 116-119)
constructed with an agglomerative building
technique. Double walls in AR-AQ 119-120,
AP 118-120, AM-AN 117-118 and AH-AI 116
marked the limits of property and helped to
differentiate several houses. In the areas with
agglomerated buildings, the outer walls of the
houses have created a zig-zag city wall. In
contrast, the outer walls of the central part of

this settlement were thicker and ran straight. The
quadrangular building in AH 116, especially in
Al-AK 116-117, can be interpreted as towers;
it could not be determined if there was a gate
between these towers.

For the earlier Iron Age II period, the house
in squares AP-AR 118-120 in the north of Area
I is especially well-preserved (Fig. 11). The
western part of the house has the characteristics
of a four-room-house. The room at the rear
(AP-AQ 118) was oriented to the zig-zag city
wall. A large and carefully constructed fireplace
was found in the centre of the courtyard. Inside
this house — or at least in its vicinity — glass-
processing activities were carried out. This
assumption was underlined by the discovery of a
so-called ‘industrial pot’ (Fig. 13) and raw glass
(Fig. 14). A well-cut stone table was also found
in the same context.

Another building was located directly south
of this house and had similar architectural
features. Four tabuns and a furnace with a
crucible, a carefully built fireplace and a large
storage vessel in the courtyard are amongst
the remarkable finds of this house. The storage
jar was situated close to three pillar bases and
a cultic stone which were built in one row and
found in situ. A radiocarbon date from the
destruction layer in the room in square AO 118
yielded a date of 1,270-980 BC.

The proposed gateway (AM 118-119),
a public area for the storage of oil and other
staples (AI-AL 116-119), and other domestic
structures (AE-AH 115-116) were found to the
south. The most interesting finds of the earlier
phase of Iron Age II are a cylinder seal, a bronze
figurine of the god El plated with gold and silver
(Vieweger and Héser 2008: fig. 17) and the head
of a terracotta figurine (TZ 8349; Fig. 15).

The architecture of the later Iron Age II
period (9th-8th centuries BC) is marked by
alterations to many of the houses (Fig. 12).
However, neither the zig-zag city wall nor the
agglomerative building technique were changed.
Three houses were identified in the southern
and central parts of Area I. The possible public
building in the center of Area I was altered,
insofar as the large silo was covered with a large
stone as it went out of use. The area around this
big stone was paved and used as a courtyard. A
radiocarbon sample gave a date of 1,120 to 900
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13. So-called ‘industrial pot’ found in the Iron Age II

Stratum.

e B

14. Raw glass found in the Iron Age II stratum.

BC.

The house to the north was divided into two
sections: A and B. Section B was accessed by
a large courtyard in AM-AN 119, with a broad
room adjacent to the north directly connected
to the city wall. To the south, there were two
long rooms. The eastern one was divided into
two parts. Section A consisted of at least one
large room which also had a dividing wall.
The western wall of this room was identical to
the zig-zag city wall. Most probably, only the
narrow eastern part of this room was roofed. The
entrance to the house was situated to the east,
connected with a courtyard or another room.

Squares AP-AT 118-123 in the north of Area
I began to be excavated in spring 2009 and fur-
ther building remains of Iron Age II date soon
came to light. Ovens of various types were es-
pecially well-preserved. Two almost completely
preserved ovens were constructed using alter-

15. Upper part of a female figurine with face of Hathor and
side view of a lioness, perhaps the goddess Sekhmet.

nate layers of clay, lime and pottery sherds, of
which samples were taken for archacometrical
analysis. Six of the 14 ovens had a domed roof.
Cooking pots with four handles were still stand-
ing in two of the ovens.

Unfortunately, the Iron Age II houses in this
area of the excavation had been badly damaged
by Hellenistic and Roman pits. Therefore, only
a few remaining walls of the houses could be
identified. A seal impression with a depiction of
a god standing on a bull (TZ 7146) and a basalt
head of a man (TZ 9059) are some of the most
interesting finds of the later Iron Age II stratum.

Classical and Umayyad Periods

By 2009, excavations had revealed an
Umayyad house and extensive Roman -
Byzantine occupation. Hellenistic architecture
was represented by some house walls in the
northern part of Area I. However, no ground-
plan could be reconstructed. The Roman strata
yielded several large, very well-built pits and the
remains of some houses. The Byzantine occupa-
tion is characterised by large courtyard houses
which follow the curve of the hill. They are very
similar in layout to the Byzantine houses in Area
I1, and it seems that they were built in a co-ordi-
nated episode of construction.
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Generally, it can be stated that the northern
part of the zall (Area 1) was the nucleus of the
settlement in the Classical periods. The north-
eastern part of Area I contained the south-
western parts of these impressive structures.
Only in the prosperous Byzantine period did
the settlement spread beyond the nucleus to
cover the whole ‘plateau’ of the ta// (including
Areas I and III).

Area Il

In 2006, the first excavations were
undertaken in Area II on the northern edge of the
tall. This part of the hill is slightly higher than
almost anywhere else, with the exception of the
southern part. It is also the most well-protected
place on the zall, since there is a 40m cliff to the
north and there is no access from that side to the
buildings standing there. In 2009, the excavated
area of Area II was extended to the west, south
and east, eventually measuring ca 1,500m? A
sequence of ten strata' was identified which date
from the Late Hellenistic to Umayyad periods
(Fig. 16).

Hellenistic Period

The lowest level reached so far (stratum
10) is marked by a 2.2m wide wall running 35m
east-west through the whole excavation area. In
the east, it was truncated owing to the steepness
of the slope and later building activities. In the
west, it ends at the edge of the excavation area
and cannot be traced further. In the western part
of Area II a large building was attached to the
south side of this wide wall. The length and
thickness of the wall suggest that it was part of
some kind of fortification. However, it is too
early to determine the exact layout and function
of this structure, since only the uppermost stone
layer had been excavated by the end of the 2011
season.

Roman Period

The next four strata (9-6) display a complete
change of architecture, being characterised by the
remains of several houses which are orientated
north-west - south-east and follow the curve of
the terrain. Owing to intensive building activity
in the Byzantine period, the remains are very

16. Aerial view of Area II at the
end of the summer 2011

season.

1. The strata in Areas [ and II are numbered differently.
The numbering of strata in Area II is still preliminary

and has not yet been correlated with strata in Area I
this will be undertaken for the final publication.
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disturbed. The architectural remains of stratum
9 came to light in the northern part of Area
II, where the surface slopes to the north. Two
rooms or courtyards were identified. Stratum 8 is
represented by at least three buildings. However,
the remaining foundation walls show no clear
layout for the time being.

Our picture of stratum 7 is more coherent.
Three large buildings with several rooms and
courtyards were identified. The best preserved
is situated in the west of Area II; although soil
and debris accumulated here in the Byzantine
period, it was not used for new building (see
below). Stratum 6 is only represented in the
north-east where some unconnected walls were
constructed on top of a stratum 7 building. It is
possible that more walls of stratum 6 will become
visible after the removal of the Byzantine walls
in the adjacent squares. Generally, the walls of
the different Roman strata were not built directly
on preceding ones, but were constructed above
them with a slight change of orientation. Their
attribution to the Roman period is based mainly
on the pottery sherds found in these strata.

Byzantine Period

There was another complete change of
building orientation in stratum 5. A new building
orientated almost perfectly north-south was
constructed above an earlier house. Two rooms
were revealed, with an entrance in the south-east
marked by a threshold of stone slabs. A pillar
base was set in the middle of the room. The
orientation, location of the entrance, pillar base
and layout of the building are very similar to the
Byzantine building in the centre of Area I. By
the time of this stratum, or at latest the following
one, the whole area was covered with soil and
debris to create a new surface for construction.
However, the new building complex was not
erected on top of this surface, but the foundations
were cut deeply into the ground, destroying the
remains of the Roman period.

During the period represented by stratum 4,
the stratum 5 building was extended to the north
and east. A large courtyard was built against its
northern wall. A broad room was added north
of the courtyard. Three rows of rooms and / or
courtyards were added to the east of the former
buildings and the courtyard. To the south, a
rectangular room was added to the stratum 5

building and the entrance was moved from the
south-east corner to the middle of the south wall.
After this re-arrangement, the room could only
be entered through the room to the south. The
walls were built with field stones and dressed
stones robbed from other buildings. Small wall-
painting fragments were found in the debris,
demonstrating that some rooms were decorated.

Some walls of stratum 4 were destroyed
and it seems that a catastrophe occurred in the
settlement. This could have been one of the
disastrous earthquakes that struck during the
Byzantine period. In the following stratum 3, the
building was enlarged again. New rooms were
constructed against the older walls and a large
courtyard with a well-built entrance was added
to the west. Interestingly, strict wall alignments
were abandoned, although the north - south
orientation was retained. The older rooms had
evidently collapsed and were filled with sand,
stone and roofing material. According to several
coin finds, we can assume that these rooms filled
some time after the early 6th century AD.

Umayyad Period

In the following stratum 2, the strict north
- south layout was abandoned and a new north-
west - south-east orientated house was built
inside the large courtyard to the west. One room
of this building was excavated completely and
two others in part. The large Byzantine building
complex was still in use. Some modifications
could be identified on the eastern side of the
excavation areas. Several Umayyad pottery
sherds were found in this stratum. Therefore,
a very late Byzantine or Umayyad date seems
likely.

Later Islamic Periods

Only few sherds and other remains dating to
the later Islamic periods were found in Area II.
It therefore has to be assumed that the building
complex was abandoned in the Umayyad period
and that settlement activity shifted to other parts
of the fall. During the 2008 excavations in Area
III, many Mamluk pottery sherds were found
in the building remains. Additionally, the tall
survey conducted in 2001 identified a dense
scatter of Late Islamic sherds around the well.
These were presumably the main areas of Late
Islamic settlement.
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The Wadi al-‘Arab and Wadi az-Zahar
Surveys

The summer seasons between 2009 to
2011 were devoted to a survey in Wadi al-
‘Arab, conducted under the auspices of the
‘Gadara Regional Project’. Only a few surface
investigations had hitherto been carried out in
that region. The main aim of this sub-project is
to document all archaeological sites in Wadi al-
‘Arab and the adjacent Wadt az-Zahar in order
to describe and interpret settlement distribution
and history. This is important since it gives an
insight into the development of the region which
was centred on Tall Zar‘a between the Early
Bronze and Iron Ages, and on the Decapolis city
of Gadara during the Classical periods.

Wwadr al-‘Arab is extremely rich in springs
and offers good conditions for agriculture.
Its source is located in the highlands west of
Irbid, from where it runs down to the Jordan
River. Furthermore, Wadi al-‘Arab provides a
straightforward ascent from the Jordan valley
to the Irbid - ar-Ramtha basin and has therefore
long been an important trade route from the
Mediterranean coast to Damascus, Baghdad
and ‘Amman. Questions arise concerning the
location of actual trade routes through this area
and their changing importance. The survey
focuses on evidence that might help to answer
these questions. Clearly, the data collected from
sites in the wadi and its vicinity needed to be as
detailed and up to date as possible.

In summer 2009, the lower part of Wadi al-
‘Arab from North ash-Shiinah up to Diigarah
was surveyed. FEighty archaeological sites
were registered and described. Archaeological
material was systematically collected and
entered into a database. Thirty of these sites
were previously unknown. More than 80 % of
the sites were of Hellenistic and / or Roman -
Byzantine date, while 20 % can be dated to the
Bronze / Iron Ages and the Islamic period. The
most important sites were already known, viz.
Tall al-Kantsah and Tall al-Qagq.

Two other sites should be mentioned here.
One dates to the Middle Bronze Age, the other
to the Roman period. The Middle Bronze Age
site was previously known. This site and Tall
Zar‘a are intervisible; the entrance to Wadi al-
‘Arab could be controlled from either location.
The other site, which dates to the Roman period,

was located 50m upslope and was previously
unknown. It is intervisible with Gadara, which
is not the case for the Middle Bronze Age site.
This gives a first hint of settlement movements
in Wadt al-‘Arab in connection with the shift in
the Hellenistic period of the regional center from
Tall Zar‘a to Gadara.

During 2010, a second survey season was
carried out in Wadt al-‘Arab and Wad1 az-Zahar.
It covered the area from Duqarah up to the Irbid
area. The nature of the landscape changes as one
approaches the upper reaches of Wadi al-‘Arab.
The wadi is more incised, with most of the
settlements on the edges, high above the wadi.
The majority of ancient settlements are known
through the work of Glueck and Mittmann.
Almost all of the modern villages date back to
at least the Roman and / or Byzantine periods,
some of them as far back as the Iron Age or
Bronze Age. Most of the ancient settlements,
including many of the Islamic sites, have been
destroyed by overlying modern settlements.

During the 2011 season, this close
investigation of the Tall Zar‘a hinterland (‘zone
A’) was augmented with a wider investigation
of the Wadi al-‘Arab region achieved through
revisiting the major sites in the whole area
(‘zone B’). The exact location of all sites was
recorded by GPS, pottery was collected for
comparative studies and descriptions of the
current state of sites were updated. An important
aspect of the survey consists of recording the
increasing damage done to archaeological sites
by construction and agricultural activities (Fig.
17). In one case, a known Roman site has been
completely destroyed over the last two years.
Despite the continuing destruction of ancient

17. Western section of foundation pit at the school at
Qumm.
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sites, representative samples of pottery were
collected, from which a concise overview of the
history of Wadi al-‘Arab can be derived.
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EXCAVATION AT KHIRBAT AL-MUDAYNA AND SURVEY IN
THE WADI ATH-THAMAD: PRELIMINARY REPORT ON THE
2008, 2010 AND 2011 SEASONS

P. M. Michele Daviau, Robert Chadwick, Michael Weigl, E. Kate Johnston, Christopher J. Gohm,
Steven Edwards, Mechthild Ladurner, Noor Mulder-Hymans and Jonathan Ferguson

Introduction

Three seasons of archaeological excavation
were carried out from 16 June - 25 July 2008,
21 June - 28 July 2010 and 27 June - 3 August
2011 at Khirbat al-Mudayna (Thamad), both in
the fortified Iron Age town and the Nabataean-
early Roman settlement. Additional documen-
tation and mapping was undertaken in 2010 by
the Wadi ath-Thamad Survey team at Khirbat al-
Hiri, directed by J. Ferguson'. The senior proj-
ect director was Dr P.M. Mich¢le Daviau; Dr
Robert Chadwick and Dr Michael Weigl were
Associate Directors. Team members included
scholars, volunteers and students from Canada,
the United States, the Netherlands, Denmark,
Austria, the United Kingdom, Saudi Arabia and
Jordan. Robert Mittelstaedt was camp manager
and was assisted with photography in 2010 by
John Kantor; Natasha Dilke was the chief pho-
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tographer in 2011. Local workers also assisted
the team each season. This report will present
the results of excavation in Fields A + C (north)
and Fields B and D on the mound (Fig. 1). Also
included are the results of excavation in Fields
L + K (Reservoir 700) and Field N (House 800),
structures dated to the Nabataean-early Roman
period. Intensive documentation was carried out
at survey site WT-12, a large Nabataean settle-
ment in Wadi Shabik. Additionally, mapping
was completed at Khirbat al-HirT and at sites in
the north-western part of the survey region.

Fields A + C (North) (Robert Chadwick)

The first section of this report will discuss
work undertaken in Fields A and C, directly
north of North Gate 100 during the 2008 season.
The second section will discuss the 2010 exca-
vations of the so-called ‘moat’ in Field B outside

1. View of Khirbat al-Mudayna
showing location of excavated
Fields.

1. The Wadt ath-Thamad Project is sponsored by Wilfrid
Laurier University, Waterloo, ON, Canada, and was
funded in part by the Department of Archaeology and

Classical Studies. Additional funding was provided by
the Deutsche Paldstina-Vereins and by friends and col-
leagues.
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2. Plastered north face of Bastion 1000, sealed by
Vorplatz fill layers and surface plaster (A14:43).

the walled portion of the Iron Age II town (see
below).

The 2008 excavations focused on under-
standing the construction phases of gate bas-
tions B1000 and B1500, and their relationship
to the in-ground silos and the large Vorplatz
area immediately to the north. Work in Squares
A14 and C94 exposed the exterior faces of bas-
tions B1000 and B1500, whose exterior north
wall surfaces were covered with a layer of yel-
lowish-white plaster with straw temper (white
[2.5Y 8/2] and yellow [10YR 8/6]; Fig. 2). In
previous seasons, similar plaster layers have
been exposed on a number of exterior wall sur-
faces in the Gate 100 area and elsewhere on the
site.

Directly in front of bastion B1000 were a
number of horizontal fill layers approximately
1.25-1.50m deep, consisting of angular white
limestone pebbles, layers of reddish soil mixed
with river-rolled gravel, and thin lenses of lime
powder. All of these fill layers sealed against
bastions B1000 and B1500. Of interest was lo-
cus A14:43, a reddish plaster surface which runs
up to the base of bastion B1000. This layer is
different from the plaster on the north face of
B1000; it is redder in colour and contains pebble
or sand temper instead of the vegetable temper
found in plaster used on exterior walls. It is also
harder because of what appears to be a small
amount of lime powder. Locus A14:43 is situ-
ated on top of a layer of soil mixed with pebbles
and cobbles between 0.02-0.15m thick, applied
directly onto the bedrock to smooth out the natu-
ral rock where it is uneven and make a suitable

subsurface for the application of plaster locus
A14:43. This horizontal plaster layer was ex-
posed over an area measuring 3.00-2.25m, but
it no doubt covers a larger area in front of the
original gate entrance. Owing to the lack of any
artefacts, ash or signs of pedestrian wear, it is
uncertain whether plaster layer A14:43 was an
artery of pedestrian circulation and whether it
was in service for any length of time.

As in previous seasons, excavations revealed
that the same kinds of fill material were used
throughout the construction of the subterranean
surface of the Vorplatz area to the north of the
gate. Soil, cobble and pebble fill layers such as
A13:30 and A13:32 are similar to loci located
elsewhere in front of North Gate 100. The 2008
season’s excavations exposed the exterior faces
of the silo walls and confirmed that three of the
in-ground storage installations (Silos 20, 50 and
59) were all sealed by alternating horizontal fill
layers.

Silo Support Installations
Cobbles and small boulders that served as silo

3. Support installation placed against the outer wall of
Silo 59.
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4. Support installation abutting exterior of Silo 20 (top
left),; bedrock (lower center).

5. Square C94: Silo 50 wall (right); support installation
(center above bedrock),; exterior plaster of bastion
B1500 (lefi).

Al4, abutting the exterior of Silo 59 (Fig. 3).

Comparable silo support installations employing

similar construction techniques and consisting of

conglomerations of cobbles and small boulders
were used to reinforce the outer wall (A13:37)
of Silo 20 (Fig. 4). While the boulders abut the
outer face of the silo wall, fill layers composed
of soil, pebbles and cobbles (A13:30, A13:32)
seal against the support installation. Excavations

PM.M. Daviau et al.: Excavation at Khirbat al-Mudayna and Survey in the Wadi ath-Thamad

in Square C94 exposed a similar support instal-
lation which abuts the exterior face of the wall
of Silo 50 (Fig. 5) and then continues for 0.50m
where it also seals against the plaster (C94:34)
on the north face of Bastion 1500.

Tower 1013

The second task undertaken during the 2008
season was the excavation to bedrock of the
area north of Tower 1013 and west of the cultic
standing stone installation. Horizontal fill layers
seal against support installation A13:33 outside
of Silo 20; they also seal against the northern
and western faces of the Tower 1013 making it
clear that the tower was built before the fill loci
were laid down around it. Excavations exposed
the outside corner of a few of the top-most
stones of Silo 20, clarifying the relationship
between Tower 1013, Silo 20 and the underly-
ing horizontal fill layers consisting of cobble,
pebble and soil loci, similar to subterranean
loci located elsewhere in the Vorplatz area. The
similarity between these diverse loci found in
various probes under Vorplatz S120 indicates
that the fill material is the same across the entire
area and that all fill material was laid down at
the same time against the bastions and around
the silos.

Field A (P. M. Mich¢le Daviau)
Introduction

As excavation progressed in the domestic
and industrial building in 2011, it became ap-
parent that certain features of the architecture
could be used as indicators of remodelling in the
buildings themselves. This realisation led to un-
answered questions regarding the third room on
the south-east side (R103) of North Gate 100.
This room was clearly built after Inner Case-
mate Wall 2002 had been constructed, since the
east wall of Room 103 (W1010) was on an angle
to accommodate the position of Wall 2002. In
order to answer the many questions concerning
the history of the gate architecture, the remain-
ing stones of Bench 1011 (Fig. 6) along the east
side of Central Road S104 were dismantled to
reveal the footings of the south Pier (W1004)
of the northern two-room gate unit (Rooms
101+102), the west wall of Room 103 (W1006)
and the south Pier (W1005) of the third room
(R103).
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6. North Gate 100 showing
area of excavation of Bench
1011 (in gray) west of R103.

The principal features include:

W1004 Al15:22 =A16:7 East - west Pier
Wall: north wall of R103

W1005 Al6:8 East - west Pier
Wall: south wall of R103

W1006 Al6:2 North - south sec-
ondary wall: west wall of R103

W1010 Al6:6 North - south exte-

rior wall: east wall of R103

B1011 A6:19+22 Bench on east side
of gate road: S104

A6:50 Threshold in Door-
way F into R103

Results

The topography of the site necessitated the
creation of deep fills along the east side that ex-
tended from the bedrock exposed in the central
road (S104) to the footings of the Outer Casemate
Wall (W2002), located at a depth of ca. 3.94m
below the roadway. It was assumed, based on
previous excavation in 1996, that the south room
(R103) was an addition, built after gate Room 102
to which it is attached. While it is clear that the east
wall of R103 abuts the south pier wall (W1004) of
the eastern two-roomed unit of Gate 100, the se-
quence is now better understood with the removal
of Bench 1011. The excavation area was located
in Square A6 and extended for a length of 5.00m
beginning just north of Stairs A7:19, which were

built up against the south face of Wall 1005. The
bench (Fig. 7) had been constructed along the
eastern side of Street 104, against the west face of
the pier walls (W1003, W1004 and W1005) and,
as a result, concealed the west face of wall W1006
and the outer side of Doorway F into Room 103.

' Eﬁ'jﬂ"{ - R T

MT 1998
Field A6

77
Locus &=

7. Bench 1011, upper course with edging stones (46:46),
looking south.
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8. Exposure of cobbled construction surface along the west
face of Pier Wall 1005 with edging stones A6:46 and
drain stones (A6:40) in the foreground, looking east.

The lowest soil layer (A6:53; Fig. 8) con-
sisted of a layer of large angular cobbles and peb-
bles, most probably just above bedrock (A6:41)
given the elevations on bedrock in Drain 105 run-
ning along the west side of A6:53. This layer ap-
pears to be the principal construction surface for
the southern pier (W1004) of the two-chambered
eastern portion of the chambered gate, as well as
for the threshold of Doorway F (A6:50), the sec-
ondary west wall (W1006=A16:2) and the south-
ern pier wall (W1005). All of these walls and the
threshold were levelled with small chink stones
above the cobble layer, while the southernmost
Pier Wall (W1005) was footed on a row of pro-
truding stones (A6:48), of which the northern-
most stone also supported the south end of Wall
W1006. This discovery is a great significance for
understanding the sequence of construction in the
gate area, although it raises additional questions
that will need serious reflection.

Threshold A6:50 in Doorway F (Fig. 9) was
also footed on Cobble Layer A6:53, chinked with
pebbles, and formed of two courses of small boul-
ders that filled the space between the south face
of Pier Wall 1004 and the north end of Wall 1006
(0.74m). The threshold was 0.37-0.40m thick and
stood 0.28-0.31m in height; Cobble Layer A6:52
sealed up against it and Pier Wall 1004.

Above the heavy cobble layer was a soil layer
(A6:52) with smaller cobbles and pebbles which
sealed against the threshold and both the footing
stones (A6:48) of Pier W1005 on the east and a sin-
gle row of stones (A6:46), 3.75m long, that formed
the west edging of the area where Bench 1011 was
installed. When found, this stone row ran parallel
to the eastern row of drain stones (A6:40) which

9. Doorway F with base stones on same level as base of
Pier Wall 1004.

extended 13.18m along the east side of Roadway
104. At the south end, a small curb stone extended
east-west linking the bench edging stones to the
foot of Staircase A17:19, possibly to channel water
away from the footings of the walls of R103.

The cobble layers (A6:52, A6:53) were cov-
ered with a hard-packed soil layer (A6:49) which
included an ash lens adjacent to the west face of
Pier Wall 1005, suggesting that this was a use sur-
face in the space (ca. 0.70m wide) between the
edging stones and the walls of Room 103. A cer-
tain amount of build-up was noted with the pres-
ence of another soil layer (A6:47) which contained
animal bones, a small number of ceramic sherds,
ash pockets and oven fragments. This layer was
compressed, probably owing to the weight of the
lower course of bench stones and their underlying
makeup. The bench stones (A6:45) themselves
consisted of large cobbles and small boulders (see
Fig. 10) which, along the west edge, were roughly
hewn in a rectangular shape. These stones were
put in place above the edging stones (A6:46) and
packed with plaster.

10. Lower Bench stones (A6:19 = A6:43) against Pier
W1005 with edging stones in foreground.
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The lower course was comparable to the
northern extent of Bench 1011 and included two
sub-rectangular stones placed east - west which
protruded into Doorway F above Threshold
A6:50, forming a step out of Room 103. The soil
surrounding the bench stones was packed, be-
coming looser below them.

When the south end of Bench 1011 was re-
modelled with the addition of an upper course
of large boulders (A6:22 = A6:42) for a length
of 2.10m, the west edge was faced with verti-
cal stones and plastered. At this stage, the bench
covered the lower step of Staircase A17:19 +
A7:40). The bench stones were only partially
preserved in 2011 and much of the soft lime-
stone had eroded and was mixed with the wind-
blown soil (A6:0.5), forming a crusted surface.

A similar sequence can be seen in the south
balk (Fig. 11) which reveals the build-up under
the steps of Staircase A7:19. Here packed soil
with cobbles (A6:51) appear to be superimposed
on the two cobble layers (A6:52, A5:53), again
supporting the supposition that the third room
was built in the same construction event that saw
the establishment of the northern gate rooms.

Field B (Robert Chadwick)

Early explorers claimed that the site of
Khirbat al-Mudayna was surrounded by what
they called a ‘moat’. This term is a misnomer
and, in this report, trenches or earthworks built
for defensive purposes will be referred to as
‘ditches’, a term which more accurately describes
their function. Over a century ago Briinnow

11. Soil layers under steps of Staircase A17:19 with foot-
ing stones A6:48 (left) and edging stones A6:46 with
the east - west curb stone (right).

and Domaszewski’ noted the main features at
Khirbat al-Mudayna including its ‘Graben’, for
which they include a section drawing (1904 I:
fig. 15). Alois Musil took note of what he be-
lieved was a ditch (1907: 300, fig. 137) as did
Glueck: “about half-way down the slope is a
wide ditch or dry moat, which encircles the en-
tire mound” (1934: 13). Glueck also published
an aerial picture, in which the site looks flat and
rectangular, hinting at the possibility that the top
of the mound was shaped by some kind of large
podium-fill. However, excavation of structures
footed on bedrock inside the town demonstrates
that this was not the case.

The goal of the 2010 season was to deter-
mine the nature and function of this exterior 20-
25m wide earthwork which surrounds the site
on at least three sides, outside of and below the
outer casemate wall. Previous excavations un-
dertaken in 2001 at the south end of the site es-
tablished that although there was a built-up layer
of fill which covered some irregularities in the
terrain, including a very deep natural hole in the
bedrock, there was no evidence for any kind of
purpose-dug ditch designed for defensive pur-
poses. There was, however, a natural syncline of
the bedrock.

At the opposite end of the site, 150m to the
north, extensive excavations in Fields A and C
north of Gate 100 have not exposed any kind of
ditch, only the natural incline of the geological
formation underneath the site. The ‘moat’ hy-
pothesis, so eagerly embraced by early explor-
ers (none of whom actually excavated at the site)
has not been demonstrated.

A line of three squares, B57, B47 and B37
(Fig. 12), all running east-west and perpendicu-
lar to the outer casemate wall (W2001), were
opened during the 2010 season. The horizontal
surface of the eastern-most square, B57, was
nearly flat with a 2° slope to the west. In B47,
the next square to the west, the escarpment in-
creased rapidly from 3° to 17°. The slope con-
tinued to increase until it reached square B37,
the square closest to the outer casemate wall
W2001, where it reached 25° of declination.
Beginning a few centimetres below the topsoil
surface, all three squares contained clearly de-

2. Briinnow and Domaszewski (1904) provide a descrip-
tion of “Die Roémerstrafe von Madeba bis Petra”,

made on 3 April 1897.
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12. Section drawing from 2001
excavations in Field F; south
end of Khirbat al-Mudayna
showing a naturally occurring
geological formation rather
than a purpose-built ditch.

finable layers of deliberately laid fill consisting
of pebbles, cobbles and soil, with the occasional
small boulder. The excavators believe that this
material constitutes a glacis.

The deposition exposed in these three
squares can be divided into two categories. To
the west, beginning on the outside of casemate
wall 2001 and sealing against it, was a layer of
large cobbles and small boulders, up to 1.61m
deep and piled up in a steep 25° angle against
the lower portion of the eastern face of the outer
casemate wall (W2001; Fig. 13). Easily mistak-
en for wall tumble, on closer inspection the tight
and systematic way the stones were positioned
suggests that they were placed against the base
of W2001 to steepen the slope of the glacis, and
were then covered with a layer of soil to protect
and preserve them from the elements. Unlike
the lower courses of the casemate wall W2001,
which consist of very hard chert boulders, the
glacis deposition had few hard chert stones;
about 50% of it consisted of friable limestone,
some of which was badly crumbled and de-
cayed. This seems to argue in favour of the soft

1 5m

13. Deposition against Outer Casemate Wall.

limestone being specifically placed at the foot of
the casemate to add support to it.

A second type of deposition was exposed
farther downslope to the east, starting in Square
B47 and continuing eastwards. In this square, di-
rectly underneath a locus consisting of pebbles
and soil, a subterranean retaining wall (B47:2) of
roughly rectangular cobbles was exposed. This
retaining wall runs parallel with the outer case-
mate wall located approximately 10m upslope to
the west. Made of the softer, chalky white lime-
stone abundant in the area, this low wall was

14. Six excavation terraces in Field B: Square B47 (fore-
ground); Square B37 (background).
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never meant to be exposed to the elements which
would have destroyed it in a matter of decades.
Because it runs in two rows parallel to the case-
mate wall with a low profile of only 2-3 courses,
it is doubtful whether this wall could have served
as anything other than a parallel support instal-
lation to hold the sloping soil layers in place.
Elsewhere on the site, similar subterranean sup-
port installations consisting of loosely scattered
revetment installations — which fan out to the
north of the gate entrance — have been exposed
in previous seasons. Subterranean supports are
likewise seen surrounding the numerous silo wall
support installations mentioned above. Since this
was a well-known method employed at Khirbat
al-Mudayna, we should not be surprised to see it
used in the construction of the glacis.

As excavations in the three squares pro-
gressed, tip lines where containers of soil and
stones had been dumped were clearly visible
in the balks. The approximately 1.60 to almost
3.00m deep multiple layers of soil, pebbles,
cobbles and small boulders were part of a large
flat-lying retaining feature, which constituted
a subterranean revetment system of stones that
extended under a large part of the eastern glacis
and probably continued around most of the site.

Glacis 3001

The glacis at Khirbat al-Mudayna is an ever
steepening earthwork (Fig. 14) beginning near
the foot of the outer casemate wall and continu-
ing eastwards for approximately 25m. The gla-
cis acted as a support to cover the foundations of
the casemate circumvallation wall, protecting it
from effects of rain and erosion. The lower por-
tion of the glacis is 5-6m higher than the sur-
rounding terrain; its defensive nature becomes
apparent when it is approached from the level
of the modern cultivated fields. The lower por-
tion of the glacis is nearly flat, even slightly
concave towards the centre, which may be one
of the reasons why earlier explorers approach-
ing from the east thought it was a ‘moat’. It then
ascends upwards on the west, reaching a slope
of 25° as it seals against Outer Casemate Wall
2001. It is likely that the glacis was constructed
to put attackers at a disadvantage, since the slope
would have slowed down their progress as they
approached the walls, making them easy targets
for defenders. By building a sloping, 25m wide

LAih 28

15. Casemate wall W2001 co

—

nstruction footed on bedrock.

open area below the walls, the builders created
a ‘danger-zone’, a kind of no man’s land, where
attackers had no cover in their final dash to the
walls. The glacis offered defenders one addition-
al advantage: it made the use of wheeled siege
engines of the type used by the Assyrians during
the same period much more difficult.

Casemate Construction

A 2m wide section of Wall W2001, the
outer face of the circumvallation wall, was ex-
posed and its foundation excavated to bedrock
(B37:12; Fig. 15). It was determined that wall
W2001 was footed on B37:8, a series of small,
flat boulders running perpendicular to the wall.
These hard chert stones had been leveled and
placed on a top of a 0.30m thick layer of red-
dish-brown soil mixed with pebbles and small
cobbles. This layer was situated between the
bedrock and the casemate foundation stones,
and resembled closely in texture and material
the soil, pebble and small cobble fill material
(A13:35) underlying the plaster road surface
in front of North Gate 100. Construction of the
casemate wall was similar to the thick wall con-
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struction methods used in other parts of the site
and one may speculate that wall, tower and gate
construction were all done at the same time by
the same group of builders. Like structures else-
where on the site, the exterior was covered by a
layer of yellow chaff tempered plaster similar to
plaster traces found elsewhere in the gate area.

Conclusions

The 2010 season’s excavations, reinforced
by the work done in Fields E and F at the south
end of the site in 2001, confirmed that the site is
surrounded by a 25m wide soil, pebble and cob-
ble glacis, but not a defensive ditch. Finally, al-
though there was no clear evidence for a beaten
earth surface or paving stones for a paved road,
it is possible that the existing pebble and earth
surface may have been used as a roadway. Even
today, local people still use the lower section of
the glacis as a path or roadway to gain access
to certain parts of the site. There is no evidence
that the glacis ever connected to a gate at the
south end of the site, nor is there any evidence
that it connected with the six-chambered gate at
the north end of the site.

The Street (E. Kate Johnston)

With three seasons of excavation now com-
pleted in the street between Fields B and D, it
is possible to draw some conclusions about not
only the depositional history of the street itself,
but also the relationship of the architectural ele-
ments in both fields to the street and to each other.

Construction of the Street

The street was built up over an unknown
period of time on top of the bedrock outcrop-
ping that makes up the foundation of the hill.
The varying height of the outcropping means
that the thickness of the street and the street lev-
els are not uniform, even across a single square
(Fig. 16). The southernmost excavated portion
of the street is also the thinnest; bedrock level
was reached after approximately 1.5m of sedi-
ment was removed. However, even within that
small area, the variation in bedrock height is
nearly 40cm. As the street goes north, the bed-
rock sinks further.

The street appears to have been built on a
peak of the hill. The excavation of Building 210
revealed much lower bedrock heights to the east

and west of the highest point of the street. The
buildings in Field D have not yet been exca-
vated as far south as those in Field B, but B300
(Daviau et al. 2008: fig. 6) also has a floor that
is below street level, indicating that the bedrock
sinks to the east and west, as well as to the north
(Fig. 17).

16. South Balk, showing bedrock outcroppings and vari-
ation in height.

17. Bedrock sinking towards B210, the southernmost pil-
lared building.
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Each street layer was laid down in two dis-
crete parts. First, there was the intentional de-
position of clean brown soil, and then a slightly
thicker accumulation of refuse that includes bone
and ceramic sherds. The topmost level directly
below the topsoil is grey wash, thicker towards
Field B to the east. This layer is found over the
street in all three excavated squares. There are
only two street layers above the bedrock in the
southernmost square (D93), although this num-
ber increases in the squares to the north.

Relationship to the Architectural Elements

The primary goal of the 2011 season was
to determine the relationship between the
depositional history of the street and the con-
struction of the buildings in Fields B and D.
This work was begun in 2010, with the exca-
vation of the doorways into B205 and B210,
but the primary objectives were not achieved
until 2011.

As Fig. 18 illustrates, sections were exca-
vated east-west across the street to link the archi-
tectural features on each side. In D93, this was
exposed to bedrock, revealing that the buildings
in Fields D and B were founded on bedrock and
that the street then sealed up against them.

While bedrock was not exposed in D92,
excavation still showed that the street sealed
up against the building elements on both sides.
This was most clear in the position of the thresh-
old stones, which are visible in section as hav-
ing been put on top of older street levels and are
sealed against by the more recent ones (Fig. 19).

‘_} P 7 > :
18. Excavated probes in D92 (left) and D93 (right), look-
ing east.

19. Threshold stone in D92 with associated street layers.

Conclusions

It seems clear enough from the excavation
that the street was constructed following the
primary construction phases of the buildings
on either side and that the access ways to said
buildings were adapted as the street level became
higher, likely to deal with issues of flooding.
Furthermore, the street was leveled deliberately,
in discrete layers, in order to compensate for dif-
ferences in the height of the bedrock outcropping.

While fairly simple, the conclusions obtained
by excavating the street in the 2011 season are
important for the overall interpretation of the site.
They also raise some additional questions to be
explored in later seasons, such as what the inhab-
itants of the buildings did before the street was
installed, how the bedrock was cleared and how
the inhabitants coped with the variation in bed-
rock outcroppings while constructing the street.

Field B (Michael Weigl)

Archaeological work in Field B during the
2008, 2010 and 2011 seasons concentrated on
the close investigation of stratigraphical se-
quences in industrial buildings B205 and B210,
which have been excavated continuously since
the 2006 season (Daviau et al. 2008). In both
buildings, the latest occupational layers had al-
ready been reached in 2008, yielding yet more
evidence of their industrial character, their in-
tense use over an extended period of time (e.g.
frequent wall repairs recognized by the inser-
tion of ground-stone tools in a secondary con-
text)’ and their violent destruction by fire and
subsequent collapse. Textile related production

3. This observation was first noted by Steven Edwards,

supervisor in Field D.
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activities in tripartite B210 were prominent in
the north (R221) and south rooms (R223) which
were, in their latest phase, both covered by an
extensive flagstone pavement built over sev-
eral constructional and short-lived occupational
phases superimposed above bedrock. Several
heavy duty grinding implements fallen from
above, in particular two large-scale industrial
saddle querns, were uncovered in R223, which
had at a very late phase been sub-divided by a
short secondary wall stub running perpendicular
to the building’s south wall.

During the past two seasons, the primary
research goal was to excavate beyond these lat-
est occupational layers all the way to bedrock
in order to obtain a complete understanding of
the stratigraphy, phasing, period(s) of use and

function of B205 and B210 (Fig. 20). These
excavations were partially carried out as sound-
ings and partially by full excavation. The central
and south rooms of B210 (R222, R223) were
also explored to their foundations on bedrock.
In the south-eastern room of B205, a sub-floor
construction was identified; its secondary rela-
tionship is evident in the late addition of a pil-
lared wall (W2025) linking it to B210. In addi-
tion, the foundations of the (north - south) Inner
Casemate Wall (W2002) and the south wall of
B210 were investigated.

During archaeological investigation it be-
came clear that these two buildings had a much
longer and more complex constructional and oc-
cupational history than previously assumed. In
this regard the occupants had to accommodate
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the very peculiar drop of the bedrock’s surface
from west to east. The entrance porch on the
west, lined by a north-south monolithic wall
(W2070 and W2071), led down into B210 via
three roughly parallel threshold stones and an
additional step that fell out of use after the earli-
est phases of occupation (Fig. 21). Here, at the
foot of the entrance, the bedrock curves in a very
rounded, almost circular shape (Fig. 22). This
natural feature of the tal/l/ was used during the ear-
liest phase of occupation for erecting a massive
support wall, on which the northern (W2033) and
southern pillared (W2034) walls were footed at a
considerably later time. This feature was found
to extend east, while the bedrock continues to
plunge sharply and was covered with layers of
boulder and cobble fills to create an even living
surface throughout the building. Massive support
walls (stylobates) run under the footings of the
previously excavated rows of pillars. It became
evident that the building must have been used
for a purpose other than textile production in its

21. Bedrock step supporting the foundation walls for
W2033 and W2034.
— —

22. Round bedrock feature with footing of support wall for
W2033.

earlier phases, since the basins with their chink-
stone support walls were installed above the sty-
lobates (excavated in 2007) and are a late feature
of the pillared walls. Thus, tripartite Building
210 originally served a function not yet identi-
fied and was then converted to accommodate
changing interregional economical needs.

Excavation in 2010 yielded more evidence
in support of this theory. Underneath the latest
plaster floors that had been reached in the 2008
season, several layers of sub-floor constructions
(soil, cobble fill, construction surfaces and very
large boulders) were put in place to stabilize
the walls of R215, in particular on its west side
(W2020) and on the east where all walls abut
Inner Casemate Wall 2002. A secondary pas-
sageway into the north room of B210 linked
R215 in B205 with that building at a much later
time, adding a pillared wall and a doorway on its
south side (W2025) which was then blocked in
the latest stage of construction. It remains unde-
termined for the time being as to which rooms /
buildings R215 was linked initialty. Further re-
search will help determine these issues left un-
solved at the end of the 2011 season.

In future field seasons, additional investiga-
tion into features of B200, B205 and B210 will
be necessary: excavation of the casemate rooms
on the east side of B205 and B210; excavation
of the storage cellar in B210 (Square B3; Daviau
et al. 2008: fig. 4) and excavation of the large
sink hole / depression at the very north of Field
B / south of Field A. The street to the west of
these buildings will need to be revisited in fu-
ture seasons (see Johnston, this article), as ar-
chitecture will have been exposed to their east,
and the western outer walls of B205, B210 and
the support walls of the monolithic porch at the
entrance to B210 have been consolidated by spe-
cialists to avoid destruction of architecture.

Conservation, Consolidation and Preservation
In order to protect the walls of the exposed
buildings, extensive backfilling was carried out
in Fields B and D. All squares in B210 and in
Room 215 of B205 (Fig. 23), as well as several
probes in D92 and D93 (Fig. 24;see also Fig.
18 above), were carefully backfilled with boul-
ders and fine soil to the height at which excava-
tion had halted in previous seasons. On top of
the soft soil fill, cobble stones were placed in
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24. Square D92 after backfilling and deposition of cobble

layer.

patterns to indicate the termination of archaeo-
logical activity in these areas, to preserve the
stratigraphy and support the walls. Extensive
backfilling was also undertaken as a conserva-
tional measure in all of the excavation units in
the centre of and to the east of Field D. In areas
where future excavation is pending, layers of
thick plastic were put over the unexcavated soil
in order to facilitate the identification of previ-
ous seasons’ stopping points at the beginning of
future ones.

Backfilling is an important step towards fu-
ture site management, with the aim of indicating
completion of excavation in some areas whilst
making them visually attractive for visitors to
the site. At the same time, re-excavation of these
areas will still be possible in the future. In ad-
dition, several well-preserved walls in Field B
were consolidated by experts from the Madaba
office of the Department of Antiquities at the ex-

pense of the Wadt ath-Thamad Project, as a con-
tribution to the protection of Jordan’s archaeo-
logical heritage (Fig. 25).

Also, in compliance with the strategy to
maintain the site in a natural and proper condi-
tion, a very large dump on the east side of Field B
was removed at the end of the 2011 field season.
On the very last day of field activities, the large
dumps in the Nabataean-Early Roman house
(B800) were also removed, clearing the view and
preparing for future consolidation of this impor-
tant feature at the northern foot of the zall.

Field D (Christopher J. Gohm and Steven Edwards)
Excavations continued in Field D during the
2008, 2010 and 2011 seasons, and were focused
in the area west of Buildings 200, B205 and B210
(the three industrial buildings in Field B). Twelve
6x6m squares were investigated in order to docu-
ment the layout, stratigraphic history and function
of the structures comprising this part of the Iron II
settlement (Fig. 26)*. These excavations resulted
in greater exposure within previously-identified
buildings B303 and B306 (Daviau et al. 2008:
349-350), as well as the recognition of three addi-
tional structures (B309, B312 and B315) and the
western casemate system (W2001 and W2002).
Although occasional industrial remains were
recovered in Field D, the function of this area
clearly differed from that of Field B. Specifically,
the pottery, installations and artifacts indicated
that the buildings served a primarily domestic

)

25. Consolidated south wall of Building 210, looking east;
photo Mr Ali al-Khayyat.

4. Square supervisors were K. Albino, H. Norum and E.
Zeran for the 2008 season, V. Cafik, Z. Reilly-Ansons,
M. Silver and N. Urosevic for the 2010 season and

K. Albino, R. McMullan, Z. Reilly-Ansons and N.
Urosevic for the 2011 season.
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26. Major wall lines of Field Phase 1 in Field D (in progress).

function. These excavations have yielded one
of the largest horizontal exposures of Iron II
domestic architecture thus far identified in the
region. Based on the layout of the buildings and
the nature of the communications between them,
these structures appear to constitute several dis-
tinct residences. Accordingly, this area has been
designated the ‘North-West Domestic Quarter’>.
This residential quarter was separated from the
remainder of the Iron II settlement by three
walls, the southern wall of B306 (W3033), the
long east - west wall south of B309, B312 and
B303 (W3027), and the narrow partition wall in
B309 (W3042).

Once again, only one occupation phase was
documented in this part of the ancient settlement
(Daviau et al. 2008: 346). Multiple construction
and use / modification phases were evident, how-
ever, attesting to a relatively long occupational
history. The earliest features in the area consist
of the western casemate wall, which is abutted
by Units B309 and B315, and the previously-
excavated B300, which is abutted by B303 and
B306. Precise construction phasing in this area

is otherwise problematic, as the majority of the
walls are footed either on bedrock or discontinu-
ous leveling fills. The following discussion sum-
marizes the key findings associated with each of
the five excavated buildings.

Building 303

B303 was first explored in 2007 in an effort
to better understand the area west and south of
the monumental B300 (Daviau et al. 2008: 349).
Two east-west rooms were investigated (R302
and R303), both of which exhibited evidence
of domestic use. During the 2010 and 2011 sea-
sons, excavations were resumed in B303 to gain
a better sense of the structure’s layout and asso-
ciated domestic assemblage (Square D72). This
work resulted in the identification of the pos-
sible southern half of R303 and one additional
southern room (R317). These two spaces were
divided by an east-west pillared wall; a doorway
in the east provided communication between the
two rooms. B303 therefore comprised at least
three broad rooms (R302, R303 and R317).

The pillared wall in R317 consisted of four

5. It seems likely that second-storey communications
existed between several of the buildings in the western
part of Field D, as the main floor plans present numer-

ous problems of access (e.g. B309 and B315). Wooden
stairs may have been used in these areas.
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tall pillars and four low cross-walls. Excavations
to the south exposed a boulder pavement
(D72:50) and bedrock outcropping beneath a
series of collapse layers (Fig. 27). Few artifacts
were found on this surface, although a restorable
krater, two chert pounders, a basalt working sur-
face, several astragali, an industrial hand grind-
er, a limestone altar fragment, a gaming piece,
an anthropomorphic figurine fragment and sev-
eral other objects were found in the collapse lay-
ers above. All of these would likely have been
in use on the second floor of B303, further at-
testing to the structure’s domestic function. Prior
to the laying of the boulder pavement, the area
was prepared for construction. A hard-packed
fill (D72:53 / D72:52) was laid to level bedrock
= S _ _____

A Rl
27. View of R317 from the west, showing the pillared wall

(W3028), boulder pavement (D72:50) and bedrock
outcropping used as a surface.

28. View of B303 from the south-east, showing the pillared
wall (W3028), southern R317, footings of the western-
most pillar and underlying bedrock.

depressions in the west; a soil layer (D72:51)
was then laid over the fill (Fig. 28). The func-
tion of R317 is unclear, but it appears as if this
area served as a corridor providing access to the
southern part of B312. The central part of B303
requires further excavation, as does the possible
extension of R317 to the west®.

Building 306

Following the excavation of R305 and the
discovery of several high status items in 2007
(Daviau et al. 2008:350), a large scale opera-
tion was planned for B306 during the 2010 and
2011 seasons. As a result of these excavations,
the complete plan of the building has been real-
ized. Measuring 11x10.5m, this structure com-
prised two eastern hallways (R322 and R323),
a western room (R318), four northern rooms
(R307, R306, R326 and R305), three southern
rooms (R319, R321 and R324) and a staircase
to the upper storey (R325), all of which were
arranged around a central hall (R320). As men-
tioned above, all of the northern walls abutted
the southern W3001 of B300’. This structure
was therefore built after B300; based on the fact
that W3027 (the southern wall of B303) abuts
W3007 (the western wall of B306), it also ap-
pears to be earlier than B303.

This building has been subjected to exten-
sive excavation; only three standing balks re-
mained at the close of the 2011 season (Fig. 29).

r— = =

29. View of B306 from the south-west, showing the south-
ern R321, R325 and R325, the eastern R322 and R323,
and the central R320.

6. These areas will be explored in a future season of the
Wadrt ath-Thamad Project (C. Gohm).

7. W3001 and W3003 were previously reported as being
“bonded in the lowest courses” (Daviau et al. 2008:
350). Upon further examination in 2011, it was real-

ized that W3003 clearly abutted W3001, as only one
‘bonded stone’ was identified. This stone served as
a foundational element for W3001, extruded to the
south and was incorporated during the construction of
W3003.
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The majority of rooms have therefore been fully
documented; each exhibited evidence of several
use / modification phases following construc-
tion. As in B303, bedrock was used as a foun-
dation for the majority of the walls; wherever
voids were present, hard-packed fills were used
to provide a stable footing. The earliest surfaces
consisted of a mixture of exposed bedrock and
beaten earth. Later surfaces consisted of soil ac-
cumulations that were likewise beaten by foot
traffic.

As in other parts of Field D, the ground floor
surfaces supported few in situ artifacts. The most
notable exception was R307, the latest surface
of which was littered with a mixture of ground
floor remains and upper storey collapse - all of
these finds were encased in an extremely hard
layer of decaying ceiling plaster that was diffi-
cult to excavate. Given the nature of the finds,
the western and eastern halves of the room had
to be investigated separately to avoid crushing
pottery and artifacts underfoot. Several unique
stone objects were found just over the floor, in-
cluding two multi-faceted hand grinders, a sock-
eted mace-head and an unusual alabaster hand
grinder (Fig. 30A-D). The mace-head is without
a contemporary parallel in the region. It has been
suggested that it was looted from an earlier (pos-
sibly Early Bronze Age) context. Work in R307

also resulted in the recovery of a massive corpus
of ceramic sherds (over one thousand), includ-
ing fragments of multiple pithoi, storage jars,
hole-mouth jars, a decorated amphoriskos (Fig.
30E), Thamad Painted Ware and several other
forms. These sherds were distributed throughout
the stratigraphic levels within the room, dem-
onstrating that the upper stories contained the
household’s storage and serving vessels.

Other areas of concentrated finds included
R306 and R324. In a burned collapse layer over
the floor in R306 (D81:54), abundant restorable
pottery was found, as well a bone textile tool,
a nodular grinding surface, an industrial grind-
er, an industrial upper loaf-shaped millstone, a
zoomorphic figurine, a hand grinder, a mortar,
a pounder and a miniature tray. Embedded in
the latest surface beneath (D81:55), an indus-
trial grinder, a pecking stone, two hand grind-
ers and a stopper were found. These finds sug-
gest that R306 was used for food processing
activities, which accords well with the discov-
ery of an in situ rectilinear limestone basin in
the south-western corner of the room (supported
by Partition Wall 3053). In R324, collapse lay-
ers (D82:32 and D82:35) over the latest surface
contained abundant Iron II pottery, a perforated
stone, an altar fragment, a limestone socket, a
pestle, a basin fragment, a basalt tray, a hand

30. Notable artifacts from Field
D: (A) multi-faceted hand
grinder  (MT3328), (B)
multi-faceted hand grinder
(MT3353), (C) socketed
mace-head (MT3344), (D)
alabaster  hand  grinder
(MT3354), (E) decorated
amphoriskos (MT3404), (F)
nsp weight (MT3035), (G)
basalt bowl (MT2985) and
(H) possible leather furni-
ture fixture (MT3237).
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grinder, a chert pounder and an inscribed nsp
weight (Fig. 30F).

Similar artifacts were found in the remain-
ing rooms (R319, R321, R323, R326), the ma-
jority of which appear to have fallen from the
second storey. Notable large finds from the col-
lapse layers included two circular limestone ba-
sins (one in R320 and one in R321, both 0.83m
in diameter) and an up-ended limestone table
(in the doorway to R322 from the street). R322
proved to be the principal access hall to B306;
a well-preserved threshold was found with its
worn door socket in situ beneath the collapse
layers (Fig. 31). Interestingly, part of the thresh-
old consisted of a recycled shaft altar fragment.
Work in Street 220 identified a potential ramp
leading into B306, in addition to a series of walls
blocking the entrance at the east end of R323.

On the whole, B306 appears to have served
as a domestic residence, but the presence of nu-
merous high status and unusual goods suggests
that it belonged to a wealthy and/or prominent
family. Unfortunately, owing to time constraints,
the stairwell and unusual blockage outside R323
could not be fully excavated and therefore await
further archaeological exploration.

Building 309

B309 is located immediately west of B312,
with which it shares W3019. This structure pos-
sesses a very unusual design, with two northern
rooms (R310 and R311), a large eastern room
(R315), a curving hallway to a western room

31. View of the threshold at the east end of R322 (B306)
from the west, showing the worn door socket (upper
right), recycled shaft altar (upper left) and bedrock

footing.

(R314) and a doorway to a casemate room
(R332). Excavations in the southern part of
Square D52 revealed a small curvilinear wall
(W3044), which left B309 with a complete lack
of external doorways. This absence suggests
that access to the second storey was gained via
wooden ladders (perhaps within R316) or a pos-
sible stone staircase on the northern exterior of
B312 (see below).

Excavations began in R310 and R311 in
2008; a low, single-row partition wall (W3021)
was found separating the two areas. The northern
W3020 measured 0.94m in thickness and resem-
bles B300 in terms of its monumentality. Unlike
the tall eastern wall of B309 (W3019), which
was built on a compact beaten earth layer more
than 1m above bedrock, W3020 was founded on
bedrock and was preserved at a much lower level
than the surrounding architecture. It is believed
that this wall belonged to an earlier construction
phase at the site and was later incorporated into
B309.

In 2010, excavations shifted to the southern
half of B309. The remains in this area proved to
be extremely complex, as upper storey walls and
installations were preserved in situ, including
three narrow walls and two semi-circular bins
(Fig. 32). Following the documentation and re-
moval of these features, lower storey walls were
encountered and the layout of B309 was fully
realized (Fig. 33). Finds from the collapse layers
in R314 include an exquisite stone bowl and an
unusual leather object, which likely functioned

32. View of upper storey features in B309 from the north,
showing bin D52:11 (centre), part of bin D52:22 (low-
er right), wall D51:5 (upper right) and wall D52:13
(upper centre).

8. A sample of the leather object has been submitted for

radiometric dating.
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33. View of B309 from the south, showing all ground floor
wall lines and the state of excavations at the close of
the 2011 season.

as a furniture fixture or — less likely — a bow grip
(Fig. 30G-H). The leather object was perforated
along the edges and pierced by several iron and
copper-base metal pins, of which one of the lat-
ter had a spiral cross-section (possibly formed
by twisted copper wires)®.

On the whole, the majority of small finds
from B309 were utilitarian in nature (e.g. hand
grinders, pounders and millstone fragments),
suggesting a focus on food processing and stor-
age. Significant quantities of smashed ceramic
vessels and animal bones were found in R315,
for example, and a rectangular limestone basin
was recovered from the upper storey collapse in
the northern half of R314 (the leather object was
found next to this basin).

Excavations in the south-eastern part of D52
resulted in the identification of another room
(R316) which may be associated with the poten-
tial east-west corridor running across the southern
parts of B312 and B303. Although incomplete,
investigations in R316 resulted in the discovery
of abundant animal bones and several fragmen-
tary zoomorphic figurines. In the south-western
part of D52 a massive north-south wall (W3043)
was found, running parallel to the inner casemate
wall. This wall appears to continue to the south;
R328 to the west has only been partially exca-
vated. In the closing days of the 2011 season, a
possible earlier wall with a different orientation
(W3066) was recognized beneath W3027. This
area will be further explored in the 2012 season.

Casemate R332 was also examined dur-
ing the 2011 season and contained a number of
fragmentary storage vessels and several well-
preserved utilitarian tools (including a mortar, a

pestle and a variety of millstones). Interestingly,
floor level in this casemate room was over 1m be-
low the doorway through the inner casemate wall
(Fig. 34). Given the lack of communications to
the north and south, it seems likely that R332 was
functionally incorporated into B309. The dimen-
sions of both the inner casemate wall (W2002)
and outer casemate wall (W2001) are consistent
with those previously documented in Fields A,
B and E. The inner casemate wall measures be-
tween 1.50 and 1.60m in thickness, whereas the
outer casemate wall measures between 2.10 and
2.40m in thickness. Both walls were constructed
of semi-dressed limestone boulders and cobbles
in the boulder-and-chink style, as were the three
cross walls (W3050, W3051 and W3052) identi-
fied during the 2011 season.

Building 312
B312 is located immediately west of B303

. al e AL,

34. View of R332 from the north, shwing the doorway
through the inner casemate wall to (left), bedrock
and collapse layers (centre), and outer casemate wall

(right).
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in the centre of the excavated area; it comprised
two rectilinear rooms (R308 and R309). The
northern R308 contained a large central pillar
(D61:15) and a low partition wall (W3067). A
doorway in the south-west provided access to
the southern R309. Although incompletely ex-
cavated, the potential corridor identified in R317
appears to continue to the south of B312, where
a doorway provided secondary access to R309.
The primary entrance to B312 was however
identified in the north-eastern corner of R308;
the structure was accordingly assigned an in-
dependent building number. Interestingly, this
doorway was flanked by a possible staircase
(D61:7) leading to the second storey. This fea-
ture was constructed against the northern exte-
rior wall of the building (W3054) and requires
further investigation’.

In the north-west corner of R308, a small
curvilinear installation (D61:28) was uncovered.
It consisted of a single row of stones arranged in
a quarter-circle and the interior was paved with
flat-lying cobbles atop a hard-packed beaten
earth and plaster layer (Fig. 35). The function of
this installation remains unclear, although the na-
ture of the paving suggests that it may have been
used as a storage area for vessels containing lig-
uids. The majority of the Iron II ceramic sherds
collected from the floor in R308 comprised frag-
ments of storage jars and cooking vessels. Small
finds included two hand grinders, three chert
pounders and an anthropomorphic figurine.

The finds from the southern room (R309)
were similarly utilitarian. A circular limestone

35. View of D51:28 in the north-western corner of R308
from the south, showing the installation and beaten
earth surface D61:32.

basin (0.80m in diameter) in the eastern part
of the room was in two pieces leaning against
W3017. Beneath this basin, and throughout the
remainder of R309, several hundred early Iron
IT and late Iron II sherds were discovered. Other
finds included two chert pounders, a large quern,
an upper loaf-shaped millstone, a bone spatula
and part of a zoomorphic figurine. Overall, the
finds from B312 are clearly indicative of a do-
mestic context, with numerous areas involved in
food processing activities.

Building 315

B315 was first excavated in 2008 and was
revisited in 2010. Comprising the northern R312
and the southern R313, this building appears to
be an architecturally distinct unit - it does not
communicate with any other structure in Field
D, with the exception of casemate R331 to the
west. A single doorway connected R312 to R313.
Given the lack of access to these rooms, it must
be assumed that wooden ladders were used to de-
scend from the upper storey.

Excavations determined that both R312 and
R313 were used as storage areas. Large quantities
of storage jars were found in both rooms, along
with a number of mortars and millstones (Fig.
36). In R313, collapse layer D51:43 contained
many ceiling plaster fragments and the remains
of'several smashed vessels (more than 200 sherds
of Iron II and late Iron II date). These vessels,
which included at least one large krater and one
pithos, likely once rested on the second storey.
Beneath this layer, D51:44 contained abundant
ash and charcoal, as well as at least three burned

36. View of R312 from the west, showing layer D51:38 and
associated finds.

9. A small-scale excavation is planned here for the 2012
season (S. Edwards) in order to determine if this was

indeed an external staircase (as opposed to patterned
boulder collapse).
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ceiling beams (one nearly 1.5m long), restorable
ceramics (at least one storage jar), a weight, a
polishing stone and an upper loaf-shaped mill-
stone. Multiple use-surfaces were also identified
in each of these rooms; these accumulated over
the boulder and soil fills that served to provide a
stable footing for the Iron II walls.

Although casemate R331 was only partially
excavated during the 2011 season, massive quan-
tities of storage vessel fragments were recovered,
as well as several complete millstones. There can
be no doubt that this part of the Iron II settlement
was dedicated to storage and food processing. As
a final note, although the ground floor plans of
B315 and B309 are distinct, it seems likely that
these areas were connected via the upper storey.
In essence, these buildings may constitute part of
a larger domestic complex, in which R312 and
R313 (and potentially casemate R331) served
as a dedicated storage area. Given the lack of
ground level access to B315 and B309, it is also
possible that B312 and B303 also comprised part
of this larger complex.

Nabataean-Roman Sites in the Wadi ath-Tha-
mad Region: Site WT-12 / Mughur Shabik, Site
WT-139 and Site WT-143 (Mechthild Ladurner)

Another focus of research, added in 2007
to the Wadi ath-Thamad Project, consists of the
documentation and study of Nabataean-Roman
sites in the region, where ‘site’ is defined as a
structure, a group of structures or a concentra-
tion of finds (see Silvonen et al. 2008: 171).
Previous seasons of the Wadi ath-Thamad
Regional Survey, as well as data from two years
of extensive survey between 2007 and 2008,
have revealed more than 30 Nabataean - Roman
sites in the area, including architectural struc-
tures (domestic structures, watchtowers etc.),
water installations (dams, channels, cisterns and
reservoirs), agricultural features (field bounda-
ries and terraces), road sections, quarries and
burial sites (see Dearman 1996; Foley 1998;

Daviau, Mulder-Hymans, Foley et al. 2000;
Daviau, Steiner, Weigl et al. 2006; Daviau and
Foley 2007; Lykke and Ladurner 2011; Ladurner
2012)'°.

The main objective of the 2008 field season
was the documentation of Mughur Shabik, one
of the major Nabataean settlements in the area,
as well as its adjacent sites (Fig. 37). The site,
registered on MEGA-Jordan as Site 2696, lies
2.2km south-east of Khirbat al-Mudayna on the
bank of Wadi Shabik, a tributary of Wadi ath-
Thamad'!. Its topographical setting resembles
several other Nabatacan-Roman settlements in
the area and is particularly similar to WT-6 /
Taqga (Site 12382 on Mega-Jordan). The archi-
tectural remains of both sites are aligned along
the banks of the wadis, which surround vast ar-
eas of agricultural land lying in front of the set-
tlements.

The surface pottery at Mughur Shabik has so
far permitted the differentiation of two occupa-
tional periods. After an earlier settlement phase
in the second half of the 1st century AD, there
seems to have been a hiatus that lasted until the
re-occupation of the area around the middle of
the 3rd century AD.

Our understanding of the layout and organi-
sation of the settlement, as well as its relation
to neighbouring sites WT-139 and WT-143, is
still fragmentary. The architectural remains at
Mughur Shabik are located on the top and at
the base of a rocky hill flanking the wadi (Fig.
38). In the southern part we documented eight
semi-natural caves of similar size and layout,
each consisting of a single rock-cut chamber
(between 45 and 55 m?), with a courtyard in front
delineated by curvilinear or rectilinear walls
(Fig. 39). Although there is no secure evidence
for either the date or the function of these caves,
they do have features in common with dwelling-
caves at Petra (e.g. Kolb 2007: 146-153). Close
to this area is a free-standing, hall-like structure
(Feature E), measuring 25%20m with no visible

10. The regional survey was directed in the first two sea-
sons (1996 and 1997) by J. Andrew Dearman (Austin
Presbyterian Seminary, Austin, Texas, USA), fol-
lowed from 1998 to 2001 by Christopher M. Foley
(University of Saskatchewan, Canada). It is pres-
ently carried out under the direction of Jonathan
Ferguson (University of Toronto, Canada). The sur-
veys of Nabataean sites were carried out in 2007 and
2008 by Rainer Feldbacher, Mechthild Ladurner and

Anne Lykke at the invitation of Project director P. M.
Michele Daviau and in parallel with the research of
Jonathan Ferguson.

11. Wadi Shabik was mentioned and mapped by a number
of early explorers in Transjordan. See Tristram 1874:
152, 175; Briinnow and Domazewski 1904: 3-5, 26—
28, 1905:73-74, 86, 90; Musil 1907: 12-13, 18-21,
108-112, 246-248.
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37. WT-12 / Mughur Shabik and
neighbouring Sites WT-143
and WT-139, seen from the
north-east.

Sites WT-12, WT-139, WT-143
July 2008

-~ -
# Featre 1L
wh N and the caves

38. Schematic map of WI-12 /
Mughur Shabik, WI-143 and
WT-139.

39. The dwelling (?) caves of
Mughur Shabik seen from the
south.

interior divisions. Several trade-related items  industrial function.
were found inside, as well as in the immediate Further to the north we documented a rather
vicinity of the building, thereby suggesting an  poorly preserved, north-west-south-east orient-
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ed structure measuring 14x8m (Fig. 40).

One course of the limestone blocks is visible
above ground level, having an embossed exteri-
or face to the walls (5-8cm wide margin, worked
with a dentilated chisel). Projecting boulders on
the inner face of the eastern and western walls
at regular intervals of approximately 1.20m can
most likely be interpreted as supports for arches,
a feature common to several Nabataean build-
ings in the area, i.e. 800 and 802 at Khirbat al-
Mudayna (Daviau, Mulder-Hymans, Foley et al.
2000). Although Nabataean pottery was found in
relatively large quantities in the immediate vi-
cinity, questions on the date and function of this
structure remain open.

In the northern part of the settlement, on top
of the hill at Shabik, lies Feature A - a nearly
square (12x11m), well-built structure with rather
thick walls (80-90cm) partly covered by debris
(Fig. 41). The only entrance to this building lies
on its north-eastern side, leading into a rectangu-
lar vestibule that gives access to a staircase lead-
ing to the roof or an additional floor (Fig. 42).
The well-chosen position of this structure over-
looking the buildings to its south, the surround-
ing farmland and the rock-cut water reservoirs to

41. Watchtower / Feature A on top of the hill at Shabik.

.

42. Room 1 of Feature A, with its central pier for a stair-
case.

its east, in combination with its size and layout,
suggests that this feature may have been a watch-
tower protecting the settlement and surrounding
territory.

Immediately to the north and south of the
presumed watchtower we documented a series of
looted graves that seem to be placed in a regular
manner, insofar as most of them are orientated
north-east - south-west. As the looters have de-
stroyed most of the evidence, there is little mate-
rial with which to date these graves, except for a
Late Roman coin ([?] Valerianus on the obverse)
found in the immediate vicinity.

Approximately 300m south-east of the so
called watchtower, flanking Wadi Shabik, is site
WT-139. It comprises four large reservoir ba-
sins cut parallel to each other into a rock slope
descending towards the wadi. The central ba-
sin, Feature B, is a nearly rectangular basin of
6.9x4.6m, separated from the three basins to
its north and south by bedrock balks (Fig. 43).
The narrower basins (A, C and D) are equipped

43. The central reservoir basin (Feature B) of WT-139.
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with an opening of 0.80-2.00m, flanked on one
side by an L-shaped scarp of bedrock, leading
the water into a tank of 0.33 — 5.00 m in width.
All four basins are protected from the sun by the
protuberance of the bedrock vaulting. Almost
no pottery was found on or around site WT-139.
The proximity of this site to WT-12 / Mughur
Shabik suggests that the water stored in these
basins was used by the inhabitants of this same
settlement, perhaps for agricultural purposes
such as irrigation and watering livestock.

Site WT-143, lying approximately 30m
south of the settlement on the opposite site of the
wadi, is similarly ambiguous regarding its date.
Situated in a north - south orientated gully, site
WT-143 comprises a system of gully barrages
and terraced fields. The upper barrages are built
across the gully and consist of uncut blocks.

The lower, broader walls can most plausibly
be interpreted as agricultural terrace walls. These
could have served to maintain soil on slopes,
while the upper barrages slowed down the flow
of water. Similar sites are found throughout the
Wadit ath-Thamad region (Lykke and Ladurner
2011). Although almost no pottery was found at
Site WT-143 or comparable sites in the region,
Nabataean parallels from Jabal Hartin show sim-
ilar characteristics (Lavento et al. 1999; Lavento
et al. 2007; Silvonen et al. 2008).

Our first results from Mughur Shabik and
neighbouring sites lead us to view this area as
a single entity, most likely dedicated to agricul-
tural production. Bearing in mind that the attri-
bution of specific features of this site to a par-
ticular period is difficult on the basis of survey
data alone, there is some evidence to suggest
that a significant proportion of the architectural
features and agricultural and hydraulic installa-
tions of Mughur Shabik belong to the Nabataean
/ Early Roman period. This date is suggested by
the presence of Painted Nabatacan Fine Ware
(Figs. 44-45) and Unpainted Fine Ware (Fig. 46),
as well as some fragments of Eastern Sigillata A
bowls (Fig. 47). The settlement was most likely
abandoned by the end this period and was not -
according to surface finds - re-occupied prior to
the second half of the 3rd century AD.

Field N: The Nabataean House Complex
(Noor Mulder-Hymans)

After eight seasons of excavation, the
Nabataean house complex in Field N at Khirbat
al-Mudayna has been completely exposed (Fig.
48). This complex consists of two units, includ-
ing one in the south-east corner (B800) and a
second unit of rooms on the west and north sur-
rounding a central courtyard (B802). This larger
unit is surrounded by an enclosure wall that abuts
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44. Examples of Nabataean Painted Pottery: (1) WTR 12/10.8, painted bowl, diam. 21.2 cm, surface colour 2.5YR 6/6
orange-red, colour of decoration 2.5YR 5/5 reddish brown; (2) WTR 12/370.1, painted bowl, diam. 17 cm, surface
colour 2.5YR 6/6 light red-orange, colour of decoration 2.5YR 4/5 pale brownish red; (3) WIR 12/372.11, bowl, diam.
16.4 cm, surface colour 2.5YR 6/6 light red-orange, no traces of paint on the rim.
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45. Fragments  of  Nabataean

Painted Pottery; decoration
is similar to Dekorphase 3b
(70/80-100 AD) as defined by
Schmidt (1996, 2000).

46. Examples of Nabataean Plain

Pottery: (1) WTR 12.14.83,
bowl, diam. 20 cm, surface
colour 5YR 6/5 light reddish
brown; (2) WTR 12.367.14,
bowl, diam. 16.8 cm, sur-
face colour 5YR 6/5 reddish
brown; (3) WTR 12.373.15,
bowl, diam. 16.4cm, surface
colour 5YR 6/6 light reddish
brown; (4) WTR 12.373.13,
bowl, diam. 15.2cm, surface
colour 2.5YR 6/6 ved; (5) WTR
12.19.2, bowl, diam. 2lcm,
surface colour 2.5YR 6/6 red;
(6) WIR 12.19.10, bowl, diam.
18 cm, surface colour 2.5YR
6/6 red; (7) WIR 12.370.3,
bowl, diam. 16.8 cm, surface
colour 2.5YR 6/6 red.



PM.M. Daviau et al.: Excavation at Khirbat al-Mudayna and Survey in the Wadi ath-Thamad

-

S 7

N I . o

47. Examples of Eastern Sigillata A from Mughur Shabik (close to Hayes 54, dated 75 / 80-130 / 150 AD): (1) WTR

12.370.14, plate, diam. over 30cm, colour of fabric 7.5YR 8/4 pale pink, colour of slip 10R 5/8 red; (2) WTR 12.19.33,
plate, diam. 21.2cm, colour of fabric 5YR 7/3 pink, colour of slip 10YR4.5/8 red.
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B800. In this report the excavation results of the
2007, 2008 and 2010 seasons within Complex
B800 + B802 will be discussed. The excavations
of the earlier seasons have been reported previ-
ously (Daviau et al. 2000: 275-279).

Within this large building complex, two
types of pottery were found: Nabataean and
early Roman. The Nabataean pottery consisted
of daily household coarse wares, well-fired with
fine and sharp ribs on cooking pots, jugs and
jars. Plain and coarse ware bowls, as well as the
eggshell-thin ware, mainly in the form of plates
and shallow bowls (with or without floral paint-
ed designs) are also present. A research program
has been set up to study these wares which have
been preliminary dated to the 1st century BC
- st century AD'2. The Early Roman pottery
shows a variety of types: jugs, casseroles, cook-
ing pots, bowls and jars. It is very well-fired pot-
tery with a variety of ribs on the outside, from
shallow to very sharp. Several types of red slip
wares, including terra sigillata, and some oil
lamps dating to the late 1st - early 2nd century
AD were also found.

Building Unit 800

Building 800 is located at the south-east
side of the complex and consists of Rooms 801
and 806, and a staircase to the upper storey.
Altogether this unit measures 9mx7.5m. Along
with Rooms 802, 803 and 804 of B802 to the
west, these rooms formed the living quarters of
this well-constructed part of the complex.

Building 802
Rooms 805 + 809

To the west of Rooms 802 and 804 is a long
narrow space (3.5mx9m) consisting of Rooms
805 and 809. When first uncovered, Rooms 805
and Room 809 were divided by a collapse of
stones that was only later recognized as an arch
dividing a single room. This room is enclosed by
W8016 to the west, W8002 to the south, W8015
to the east and two wall stubs to the north, two
wall stubs to the north (W8023 and W8024 on the
west and east sides respectively of Doorway G).
The arch stones are smaller than those used in the
arches spanning Rooms 814-817, located along

the outer north wall (W8017) of B802, because
R805 was a much narrower room. In the south
(R805) a hard beaten surface was reached, while
at the north end, below the fill in Doorway G, a
threshold stone was visible as well as a support
stone underneath it. The fill in Doorway G has
been left in place as a support for both wall stubs.

In the west, a few cobbles under Wall 8016
served as foundation stones, but most of this wall
was built directly on a very hard packed whit-
ish soil, as was the case for most walls in other
rooms. Only a few sherds were found on the top
of this hard packed soil, which appears to have
served as the final surface in this room.

Room 810

To the north of Room 805 + 809 is Room
810, an open area between Walls 8016 to the
west, W8021 to the north, and wall stubs 8023
and 8024. This space measures 2.5%4.5m, serving
as access to Courtyard 807 and forming a small
corridor that leads to Doorway G. All the sur-
rounding walls were built with several irregular
lower courses as a footing and were topped with
heavier and larger stones. The many patches of
wall plaster in situ, as well as in the debris, dem-
onstrate that the not-so-regular boulder-and-chink
constructed stone walls were smoothed with a
layer of plaster. The floor (N45:26) was a sur-
face of very hard packed soil, which also served
as the foundation for the walls. Only W8012 and
W8024 rested on good foundation stones. Below
the floor in Room 810 virgin soil was reached.

Room 812

Along the west side of central courtyard
R807 are three nearly square rooms north of
Corridor 810 (R811, R812, R813). Central
Room 812 measures 4.3%4.5m, opens onto the
courtyard to the east and is enclosed by four
walls (W8016, W8019, W8020 and N44:24).
On the east there is a continuation of the east
walls in R811 and R813, although at the north
end of this wall a doorstep was found. These
walls are also built in boulder-and-chink con-
struction. Room 812 was filled with large boul-
ders, cobbles and pebbles through several loci.
The builders of this structure scavenged Khirbat

12. Dr Maria-Louise Sidoroff has undertaken a study of
the small Petra-style forms; Alisha Mohamed has com-

pleted her MA thesis on the decorative schemes repre-
sented at Wadt ath-Thamad sites.
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al-Mudayna for many of their building stones.
This is shown by chisel marks on at least half
of them that are of typical of the Iron Age town
on the tall, but different to those considered
typically Nabatacan. Room 812 was fully exca-
vated and several deep probes were made along
the walls to determine their construction his-
tory below the surface (N44:26). The walls rest
partly on foundation stones, but mainly on the
very hard packed whitish soil. A small, crudely-
worked stone container and part of a ceramic
lamp from the 2nd century AD were found in
Debris Layer N44:22 above the floor surface.

Room 814

Part of this room was previously excavated
in 2006. When completely exposed, the room
measured 4.7x8.5m, with walls of the same con-
struction seen throughout. The tumble of an arch,
N32:12, was visible as a broken line of big boul-
ders (voussoirs) in front of a heavy friable pier,
N32:13, in W8017. The first stone (voussoir) of
the arch had shifted, but was built into W8028.
Within W8017 two more piers were constructed,
N32:14 and N32:15. All piers are in a poor state of
preservation (Fig. 49). In the upper loci some very
nicely tooled architectural fragments were found,
one piece measuring 18x11x4cm (Fig. 50).

Underneath some layers filled with boulders,
cobbles and pebbles, a heavy burned habitation
layer ca 0.30m deep, N32:25, was associated
with the threshold stone in the doorway and the
stepping stone in front of it. Part of a 2nd century
AD oil lamp and some early Roman pottery was
found on the underlying surface. Probes were
made along W8017, 8027 and N43:12 through

- .,.‘ e R
in Room 814.

49. Collapsed voussoirs

the floor. Foundation stones were discovered
mainly under W8017 and Pier 13. The other
parts of the walls rested on the natural, very hard
packed soil.

Room 817

Room 817 is the north-east corner room of
Building 802. The room is smaller than Room
816 to the west and Room 814 in the north-west
corner. W8028 along the south side of R816 is
abutted by W8029, which is the east wall of room
816 and west wall of room 817. A partly col-
lapsed arch, N52:6, sits on a soil and wall tum-
ble fill, dividing the room into two equal halves:
west and east. Most of the arch stones and vous-
soirs were of friable limestone and fragmented,
but in the north part of the arch some solid stones
were visible. Rooms 816 and 814 had three arch-
es each; these were resting on piers in W8017
and were built into the walls W8028 and 8018.
In Room 817 the arch was built into W8017 and
rested on a pier on the south side (N52:32).

Although a threshold stone marks the en-
trance to R817, no habitation surface was found
at this elevation. Once soil locus N52:25 — flush
with this stone — was removed, it became clear
that the threshold stone was a nice piece of re-
used limestone that rested on small, round, regu-
larly shaped cobbles. The southern part of the
doorjamb rested on this threshold stone, leading
to the conclusion that the threshold stone and
southern part of the doorjamb were constructed
at the same time. The northern part of the door-
jamb reached into the foundation of W8029,
N52:34, and was built at the same time as this
west wall. This part belongs to surface N52:33,

50. Nabataean tool marks preserved on an architectural
fragment.
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which is hard packed and had many ashy pock-
ets, bones and pottery. On top of this surface are
the foundation stones of the pier that would have
supported the arch on the southern side of the
room. W8029 itself also seems to have two dis-
tinct construction styles; the top wall stones are
built over the doorjamb.

The function of this room is still unclear;
few objects have been found, except for a small
stone fragment, a piece of iron, two fragments
of glass, a ceramic fragment, a good deal of pot-
tery (some charred) and a large cache of restor-
able ribbed pot sherds located in the north-east
corner. The later addition of the threshold stone
and southern portion of the doorjamb seems to
indicate that the room had at least two phases.

Room 815 Outside B800 + 802

Room 815 was partly excavated in a previ-
ous season and revealed a plastered floor (N45:8)
and the lower courses of a plastered wall, W8022
(N45:6). To gain a better understanding of what
the shallow plastered area was used for, three
new squares were opened in 2010: N35, N36
and N25. The plaster floor was completely un-
covered, along with the four walls that surround
it (Fig. 51). When fully exposed, this feature
measured 9.24x4.25m. The floor plaster runs up
to and seals up against the four walls that enclose
the floor, which suggests that it may once have
held water. It has not been determined if this
room was used as a water reservoir, a settling
tank or even as a shallow pool. Interestingly, a
channel has been found which will need to be
investigated further in order for any decisive
conclusions to be made, since the channel could
have been built prior to the first phase of R815. A

2 3] : S
51. Plastered area R815 to the west of B800 + 802, look-
ing east.

similar structure has been found against W803 1
near the south-west corner.

Between R815 and the west wall (W8016)
of B802 is a narrow passageway cluttered with a
collapsed construction of very big boulders and
a rope stone. It is not clear at this stage of ex-
cavation if these boulders are components of a
cistern that was related to the plastered room.

Conclusion

The Nabataean house complex in Field N,
Building 800 + 802, was built in one stratum
with two possible phases close in time. Phase
one was the solid boulder-and-chink construc-
tion of B800. This unit with a staircase and a
second (and possibly third) floor was well-built
with a stone-paved floor in Room 806 (Daviau
et al. 2000: fig. 11). Built up against B800 on its
west side is a second unit constructed using the
same construction techniques. At the same time
the perimeter walls were built. W8005, the south
wall of B802 and Room 805, abuts the south
wall of B800, W8002. On the east side of the
complex, the east wall (W8030) of B802 abuts
the east wall (W8003) of B800. The corners of
the four perimeter walls are bonded, and all in-
ner house walls abut the four perimeter walls.

The rooms of Building 802 are grouped
around the courtyard and were built as an inte-
gral unit. The walls were built in boulder-and-
chink construction, but with smaller, more irreg-
ular stones in two rows with a rubble core. The
rooms themselves had arches resting on piers.
The surfaces consisted mainly of hard beaten
earth or hard packed whitish earth and stone
paved floors. In some rooms there were ash
pockets on the surfaces. A relatively small quan-
tity of pottery sherds and household objects was
found, but their infrequency suggests abandon-
ment and removal of most personal possessions.
InR814, a 0.30m thick layer of heavy burned soil
with ash and charcoal fragments, some bone and
blackened pottery sherds was exposed. Adjacent
to Room 814 in Central Courtyard 807, an oven
— possibly for communal use — was excavated.

Since the area around Mudayna is known
as a rich grain-growing area of Moab, the
Nabataean settlement could have functioned as
a supply area for the city of Petra. This may ex-
plain the occasional pieces of very thin, painted
Nabataean pottery imported from Petra.
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The ceramic repertoire of the inhabitants of
this complex included cooking ware and house-
hold utensils, with a variety of ribbed wares repre-
sented — especially in jars and jugs. A few pieces
of imported terra sigillata were also present. In all
rooms around the courtyard that were excavated
to floor level, this pottery is found together with
Herodian-style oil lamp fragments. The oldest pot-
tery present consists of Iron Age potsherds which
washed down from the Iron Age settlement on the
mound above the Nabataean site. It is not yet clear
why the Nabatacan settlement was deserted, al-
though it may be related to the Roman conquest of
the Nabataean realm in the early 2nd century.

Room 815

Room 815 with its plastered floor has very
low walls and is located above floor level in the
adjacent house complex. The plaster in Room
815 was very well-laid and runs up the surround-
ing walls, with extra heavy plaster (a ‘curb’)
where the floor meets the wall. A small part of
the plaster floor was removed and a sub-floor
with flat cobbles revealed. In the depression (cis-
tern?) next to R815, three plastered layers with
stone layers in between are visible in the section.
This resembles the high-quality construction of
the plastered floor and walls in the reservoir:
Building 700 (Daviau et al. 2006: fig. 19).

Below these three plaster layers in R815,
the earlier surface of heavy plaster was visible.
Because Reservoir B700 was very close to the
house complex, Room 815 is likely to have had
its own special function. So far no parallels are
known and further study is needed. In the area to
the west of the Nabataean house, more walls are
visible on the surface. Further excavation may
lead to a better understanding of the function of
Room 815 and its possible association with other
structures in the settlement.

Wadi ath-Thamad Regional Survey (Jonathan
Ferguson)

During the 2010 field season, the Wadi ath-
Thamad Regional Survey'® continued its study
of Khirbat al-Mudayna’s hinterland. The follow-
ing sites were visited and documented in 2010,

with a focus on sites in the north-western portion
of the survey territory:

*  WT-1: Khirbat al-Mudayna on Wadrt ath-
Thamad;

*  WT-9: a hilltop stone pile (ruined watch-
tower?) north-west of Khirbat al-Muday-
na;

*  WT-17: Khirbat al-Hir1, an Iron Age for-
tress north of Khirbat al-Mudayna;

e  WT-24: Khirbat az-Ziuna, a late Roman
castellum

*  WT-30/100: a ruined tower or farmstead
north of Zaynab;

* WT-144: a long field wall in Wadi az-
Za‘faran east of Khirbat al-HirT;

e WT-145: a stone circle with standing
stones and inscriptions south of Khirbat
al-HirT;

*  WT-146: two stone circles and graves east
of Khirbat al-HirT;

*  WT-147: three dams at the confluence of
two wadis north of Khirbat al-HirT,

e  WT-148: graves and abandoned bedouin
camps north of Khirbat al-HirT;

*  WT-149: a plastered room or installation
north of Khirbat al-Mudayna;

* WT-150: a looted cemetery north of
Khirbat al-Hirf;

*  WT-151: three looted cemeteries north of
Khirbat al-Hirf;

*  WT-152: a looted cemetery with a mega-
lithic structure north of Khirbat al-HirT;

*  WT-153: a looted grave and cairn north of
Khirbat al-HirT;

*  WT-154: a cave and grave on the hill slope
north of Umm Rustm;

*  WT-155: the early 20th century village of
Umm Rusiim, west of Khirbat al-HirT;

*  WT-156: a hilltop lithic scatter north-west
of Khirbat al-HirT;

*  WT-157: alooted cemetery east of Khirbat
al-HirT;

* WT-158: caves and a wall line east of
Khirbat al-Hirf;

*  WT-159: a Byzantine / Early Islamic com-
plex north-west of Khirbat al-HirT.

As the aim of the 2010 Wadi ath-Thamad

13. The Regional Survey is conducted under the direc-
tion of Dr P. M. Michéle Daviau (Wilfrid Laurier
University, Waterloo, Ontario, Canada) as part of the
Wadt ath-Thamad Project. Personnel for 2010 includ-

ed Jonathan Ferguson (Survey Director, University of
Toronto, Canada) and undergraduate volunteer Justine
Southam. Basem al-Mahamid served as the represen-
tative of the Department of Antiquities of Jordan.
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Regional Survey was to map and document a
part of the survey territory that had not been in-
tensively surveyed before, there were no existing
points of reference in the immediate area. A new
benchmark was therefore established at Khirbat
al-HirT (WT-17) with a GPS receiver and an ori-
entation backsight to Qasr az-Za‘faran [ (WT-34)
with a total station. Sites WT-17, WT-159 and
WT-144 - WT-148 were intensively surveyed
in relation to one another and their surrounding
landscape, which covered an area 1,53 1m north-
south x 1,365 m east-west, extending 145m in
height from the top of Khirbat al-HirT down to
the bed of Wadi az-Za‘faran (Fig. 52).

Not only did this exercise build a detailed

dataset of the topography around Khirbat al-
Hird, it also led to the discovery of five new sites
which would never have been found without
crossing this territory on foot. Over the course
of the 2010 season, 907 points were surveyed
with the total station expressly for topographic
modelling. However, since all surveyed points
(including architecture, caves, graves etc.) were
recorded three-dimensionally, a total of 3,225
points are available for topographic mapping
and three-dimensional modelling (Fig. 53)'“.

In all, twenty-one sites were visited and
documented by the Regional Survey in 2010.
Looting and vandalism continue to seriously
degrade the archaeological patrimony of this re-

/\/ WT 2010 Survey Features

/.~ 5m Contours of WT 2010 Topography
WT 2010 Topography

[ ] TIN Shading

250 0 250 500

Wadi ath-Thamad Project
Regional Survey 2010

Jonathan Ferguson

S 52. Topographic map of the 2010
survey region, with Khirbat
— al-Hirt (WT-17) at centre and

] Wadi az-Za'faran at lower
right.

14. The archaeological features were drafted using
AutoCAD 2006, while topographic modelling was

performed with ArcView GIS 3.2a.
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53. Three-dimensional model of
the 2010 survey region, view
to north-west.

gion: eight previously unknown cemeteries were
found to have been systematically looted, while
the Roman fort of Khirbat az-Zitina suffers from
ongoing damage. This report will focus on the
fortress of Khirbat al-Hir1, but also touches on
four other sites which are representative of the
region’s archaeological richness and diversity.

Khirbat al-Hir1 (WT-17)

UTM Zone 36: 774421E 3502181N 749 m asl
(BM 5369)

Bearings: 5.44 km at 197°T / 193°M to Khirbat

ar-Rumayl (WT-18); 1.75 km at 227°T / 221°M
to Qasr az-Za‘faran II (WT-32); 2.16 km at 249°T
/ 245°M to Qasr az-Za‘faran [ (WT-34)

JADIS: 2311.009 (Palumbo 1994: 2.133)

The site of Khirbat al-Hiri'®> occupies a tall
prominence with clear views in all directions
(Fig. 54). Over a century ago, Khirbat al-Hirt
was documented by Tristram'® (1874: 177-178),
Briinnow and von Domaszewski (1905: 86) and
Musil (1907: 174). Later, Nelson Glueck vis-
ited Khirbat al-HirT (his Site 66) and described
a hilltop fortress, surrounded by cisterns and re-

54. Khirbat al-Hirt (WT-17),
view to south from WT-148.

15.Site WT-17 has been known variously as either
“Khirbat al-Hiri” or “Rujm al-HirT” by the Regional
Survey staff over the years. However, the former topo-
nym is 