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Al Azraq Oasis occupies a large area in the 
Eastern Desert of Jordan. It is located at the 
centre of the Al Azraq basin and is bordered 
to the north by the basalt flow of the southern 
Hawrān. Human occupation in this area is 
attested from the Lower Palaeolithic period (Late 
and Final Acheulian, ca. 250,000 years BP) 
onwards, and was present due to the abundant 
water resources associated with a high‑water 
table (Rollefson et al. 2001; Richter et al. 2007, 
2010; Maher et al. 2011; Cordova et al. 2008, 
2013). The Al Azraq Oasis actually consists of 
a paleo‑lake, now a seasonally inundated saline 
mudflat (Fig. 1). ‘Ayn As Sawdāʼ is one of the 
several natural springs which feed the oasis. It 
is located inside a reservoir‑enclosure, which 
is one of the main archaeological remains in 
the Al Azraq area (Fig. 2)1. Its location in a 
marsh is particularly interesting as it involves 
construction techniques specific to a wet 
environment. This site is well known in art 
history due to the discovery of several basalt 
blocks carved in bas‑relief.

Faced by uncertainties concerning both the 
function and the dating of the structure, the 
Department of Antiquities of Jordan (DoAJ) and 
the French Institute for the Near East (Institut 
français du Proche‑Orient, Ifpo), entrusted 
Lorraine Abu Azizeh with a new archaeological 
project dealing with research in architecture 
and archaeology as well as with conservation 
issues. A preliminary architectural analysis 

1.	Nowadays, the archaeological site is partly in the Al Azraq 
Wetland Reserve, which is managed by the Royal Society 
for the Conservation of Nature (RSCN). It is also part of the 
Azraq Ash SHīshān Heritage Area, supported by the DoAJ.

was made in 2013 (Vibert‑Guigue and Abu 
Azizeh 2013), followed by two field seasons of 
the new Azraq ‘Ayn Sawda Reservoir Project, 
consisting of architectural and archaeological 
studies in 2014 and 2015 (Abu Azizeh et al. 
2014, 2015) and a study season in 2016 (Abu 
Azizeh et al. 2016)2. This paper will present the 
structures related to the reservoir‑enclosure of 
‘Ayn As Sawdāʼ and some of the initial results 
of the Azraq ‘Ayn Sawda Reservoir Project, 
namely the topographical plan of the site, the 
study and inventory of the carved blocks and an 
assessment of the current state of preservation3.

Previous Research
The site of ‘Ayn As Sawdāʼ was first 

described by Alois Musil in 1927 (Musil 1927: 
340‑342) and then by Lionel W.B. Rees in 
1929 (Rees 1929: 89‑92), who erroneously 
named it “Ain el Asad” (Fig. 3). Their plans 
and illustrations contain many interesting 
elements; however, they lack precision and are 
somewhat rudimentary in nature. Moreover, 
the accompanying descriptions often contradict 
the architectural plan and require a cautious 
reading. Rees undertook excavations at the 
site, unearthing circular structures close 
to the northwestern corner of the reservoir 
enclosure that he interpreted as wells. He also 
dated the “reservoir” to the Byzantine period, 
interpreting its function as being for the storing 

2.	The team included two architects; Lorraine Abu Azizeh and 
Aurélien Stavy, and two archaeologists; Julie Bonnéric and 
Barbara Couturaud.

3.	The archaeological excavations program and its results will 
be presented elsewhere, see Abu Azizeh et al. forthcoming.
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2.	Plan of the reservoir‑enclosure 
showing elevations, sections of 
the wall and location of the topo‑
graphic references implemented in 
2015 (AASRP 2015).

1.	Location of the architectural re‑
mains of ‘Ayn As Sawdāʼ, Al Az‑
raq, Jordan (AASRP 2020, after 
Bing Map).
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of fresh water. Interestingly, his plan indicates 
traces of wall going north and south from the 
western wall of the reservoir‑enclosure that 
are no longer visible on the surface and are 
partly covered by modern dwellings. His plan 
also shows a small circular structure next to 
the southwestern angle of the “reservoir”; 
this structure may still exist but has not been 
identified on the surface, though it should be 
noted that it is located outside the reserve, 
among modern constructions. Fifty years after 
Rees, in a management plan for the Al Azraq 
Wetland Reserve, Peter J. Conder suggested 
that the wall of the reservoir‑enclosure was 
intended to separate the fresh water of the 
‘Ayn As Sawdāʼ spring from the saline waters 
of the paleo‑lake (Conder 1979: 13). He also 
associated the site with the Roman period 
and dated it around 300 AD. In 1982, David 
Kennedy proposed a new description of the 
“reservoir”, based on aerial photographs and 
the plan established by Rees (Kennedy et al. 
1982: 96‑106). He was also the first clearly 
to describe and locate a long wall extending 
north from the reservoir‑enclosure, probably 
corresponding to the traces of walls mentioned 
by Rees, which is no longer visible nowadays 
(Fig. 3).

In the early 1980s, because of excessive 
groundwater pumping for agricultural activities 
and urban water supply, the ‘Ayn As Sawdāʼ 
spring started to dry out. In 1983, preoccupied 
by the drastically low level of the water in 
the reserve, the DoA sent Ghazi Bisheh to 
undertake rescue excavation works on the site 
of ‘Ayn As Sawdāʼ (Bisheh 1986: 12‑14). The 
first restoration of the enclosure wall was also 
initiated at that time. On that occasion, basalt 
blocks with mortise and tenon joints were 
discovered due to the lowering of the water level. 
Some of these blocks were decorated. They were 
concentrated inside the reservoir‑enclosure, 
along a reinforcing buttress on its eastern 
wall, referred to here as Massif C. The refined 
ornamentation of the blocks suggested to Bisheh 
that Massif C corresponded to some sort of 
recreation platform. Fifteen years later, in 1997, 
an archaeological project, directed by Richard 
Watson and Wesley Burnett, resumed the study 
of the site (Watson and Burnett 2001). Three 
soundings were made during a single excavation 

season, leading to the discovery of a channel 
crossing the northern enclosure wall. The site 
was described in further detail and Musil’s 
plans were corrected (Fig. 3). The function of 
the structure was interpreted as a reservoir that 
was supplied by the ‘Ayn As Sawdāʼ spring, 
and intended to collect winter rainwater from 
outside through the channel. Contrary to most 
of their predecessors, they dated the site to the 
Umayyad period and attributed its construction 
to the caliphate of Al‑Walid II (743‑744). They 
believed that the “reservoir” could have been 
part of a larger but unfinished complex, perhaps 
intended to become a hunting reserve.

More recently, in 2004, Claude Vibert‑Guigue 
undertook the study of the carved basalt blocks 
(Vibert‑Guigue 2004, 2006, 2007, 2008, 2009, 
2010 and 2013). He also published a plan, based 
on previous publications, but showing new 
elements, such as the visitors’ track (Fig. 3). Five 
field seasons were conducted, entailing surface 
cleaning below the western face of Massif C 
and leading to the discovery of 71 additional 
blocks, like the first ensemble found in 1983 by 
the DoA, more than half of them adorned with 
bas‑reliefs. An iconographical analysis led him 
to date their production to the Umayyad period 
and to suggest a strong Sassanid influence. 
Vibert‑Guigue also proposed that some of the 
blocks might have formed a circular medallion 
organized around the largest block found 
(Vibert‑Guigue 2010). Denis Genequand has 
also dated the site to the Umayyad period in 
his study of aristocratic settlements in the Near 
East under the Umayyad dynasty (Genequand 
2012).

In 2013, due to the need to conduct further 
research at both an archaeological and an 
architectural level, and following the request of 
the DoA, the Ifpo implemented a new project in 
2014, the Azraq ‘Ayn Sawda Reservoir Project. 
The project lasted three years and was organized 
around four research axes: topography and 
architectural analysis of the site and the 
remains, inventory and morphological study 
of the carved blocks, assessment of the state of 
preservation of the architectural remains and 
archaeological excavations4.

4.	Only the first three axes are presented here. The archaeological 
excavations will be published separately; see Abu Azizeh 
et al. forthcoming.
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Architectural Description and Topographical 
Plan

The site comprises three main structures: 
the reservoir‑enclosure, a circular structure 
north‑east of the reservoir‑enclosure, and a 

long wall located more than 1km south of the 
reservoir‑enclosure (see Fig. 1). All three share 
similarities from an architectural point of view, 
even though neither their contemporaneity nor 
their connection has been clearly established.

3.	Previous plans of the reservoir‑en‑
closure (after Musil 1927, Rees 
1929, Kennedy et al. 1982, Watson 
Burnett 2001 and Vibert‑Guigue 
2008).
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separated by a thin layer of hard, compact mor‑
tar; it can be assumed this was the case for the 
entire wall, but it has not been possible to verify 
it. The top surface of the wall is currently com‑
posed of the facing blocks of the highest exist‑
ing course and the internal fill between the two 
wall faces (Figs. 6, 7a, 7b and 8); no evidence 
of a wall covering system was found.

Formerly known as the “platform” (Bisheh 
1986; Watson and Burnett 2001; Vibert‑Guigue 
2004), the long Massif C on the eastern wall 
M5 measures 30.5×6.10m (Fig. 9). There is 
an adjoining, smaller massif at each end of 
Massif C. Massif J, on the north end of Massif 
C, measures 4×1.5m and borders the outer face 
of wall M5 (Figs. 9, 10a); its main function 
has yet to be identified. Massif F, located south 
of the long Massif C, measures 3.4×1.6m and 
presents the same building technique as Massif 
C (Figs. 9, 10b). Partially collapsed, it clearly 
shows that it is not linked with the main wall of 
the reservoir‑enclosure.

The reservoir‑enclosure is the most impor‑
tant structure on the site (see Figs. 1, 2). The 
inner and outer faces of the wall are made of 
basalt blocks in diamond tip shape (Fig. 4). The 
width of the wall varies from 1.70m to 2.15m. 
The height of the preserved masonry varies 
from a barely visible line in the ground on the 
worst preserved sections, to four stone courses 
above the natural soil, as on Massif C and its 
surroundings (Fig. 5). The original height of 
the wall is difficult to reconstruct, but it prob‑
ably would not have exceeded four to five 
courses. The height of the courses is regular, 
as they measure between 28cm and 40cm. The 
width of the basalt blocks varies from 15cm to 
70cm, while their depth varies from 35cm to 
70cm. The internal filling of the wall consists 
of medium to large basalt rubble stones in mor‑
tar (Fig. 6). In some areas where the wall was 
heavily damaged, it was possible to see that 
the internal fill was clearly made up of several 
layers corresponding to the stone courses and 

4.	Drawings of two diamond 
tip‑shape basalt blocks used in 
the architecture of ‘Ayn As Sawdāʼ 
(AASRP 2015).

5.	Massif C: a) general overview from the north; b) triangular buttresses on the inner side; c) foundation bench on the inner face 
(AASRP 2014).
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There are 55 buttresses distributed along the 
wall of the reservoir‑enclosure, clearly bonded 
with it (Figs. 7, 11): 41 are semicircular in plan 
(diam. 1.18m to 1.75m) and are distributed along 
the northern and eastern walls M3, M4, M5 and 
M6 (Figs. 7a, 2); the 13 others are triangular 
(width 95cm to 2.25m) and are systematically 
positioned on the inner face, along the northern 
and eastern walls M3, M4 and M5 (Figs. 7b, 
2). Two additional buttresses were unearthed 
during the excavations, located on the western 
ends of the southern and northern walls M7 and 
M3 (Figs. 8, 2); these are roughly indicated on 
Musil’s plan (see Fig. 3). They are different in 

6.	Example on the wall of the reservoir‑enclosure showing the 
internal fill linked with the one of the buttresses (AASRP 
2015).

8.	Circular buttresses: a) in the north‑western corner of the 
reservoir‑enclosure; b) in the south‑western corner of the 
reservoir‑enclosure (AASRP 2014).

7.	The three types of buttresses: a) semicircular; b) triangular; c) rectangular (AASRP 2014).

terms of shape, since they are larger than the 
others, and completely circular (diam. 4.82m 
and 4.50m). On the outer face of Massif C, 8 
rectangular buttresses were built (approx. width 
68cm, approx. depth 95cm) (Fig. 9); on its inner 
face, there is a rectangular one at the southern 
and the northern ends (approx. width 66cm, 
approx. depth 82cm to 94cm) (see Figs. 5c, 7c), 
and 6 triangular ones in between (approx. width 
1.15m), built on a foundation bench made of 
long basalt headers block (see Fig. 5b).

Although the study of the masonry was 
occasionally obstructed by restoration works 
carried out by the DoA and the RSCN on 
Massif C, the eastern wall M4 and the eastern 
part of the northern wall M3, the architectural 
analysis has proved the homogeneity of the 
ensemble, which most probably indicates a 
single construction phase. Indeed, the wall face 
is systematically and regularly interrupted by 
the buttresses and the internal fill of the wall 
is clearly linked with one of the buttresses (see 


