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Abstract 
The Jabal Khubthah summit, generally interpreted as a religious “high-place”, 
remained poorly understood until an archaeological survey initiated in 2012. 
The new project revised this interpretation, particularly after the discovery of a 
bath complex built on a breathtaking location, at the very edge of the cliff. 
After three archaeological campaigns we were able to elucidate parts of its 
chronology and to reach a tentative reconstruction. The bath presents a rather 
classical plan, associating a cold area, a tepid one, and a hot room, endowed 
with two heated plunges. Most of those remains can be dated to the second 
half of the fourth century AD and will have been abandoned at the end of 
fourth century or the beginning of the fifth century. However, the excavation 
revealed that the building was built on an earlier bath complex, poorly 
preserved, but possibly dating back to the beginning of the second century 
AD. Connected with other structures, this first bath building seems to be 
linked to the small naos preserved further south. Altogether with other 
reexamined bath buildings, in and around Petra, this new discovery sheds new 
light on the adoption process of Roman bathing practices in the Nabataean 
world. 
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Introduction 
What could be more related to Economy and Culture than a bath building in 

antiquity? The Third International Conference on Petra and the Nabataean Culture 
gave us the opportunity, in this double theme, to present the first results of our 
research on a small but fascinating bath building discovered on the top of Jabal 
Khubthah, in the frame of the French archaeological mission in Petra3. This article 
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is centered on the architectural outcomes of this discovery, but will also address 
the preliminary archaeological results, on behalf of Nicolas Paridaens, the 
archaeologist from the Université Libre de Bruxelles, in charge of the excavation. 

The baths were studied in 2015, 2016 and 20174, in a total of only seven weeks of 
excavation and drawing. Those excavations allowed us to understand large parts of 
the building, despite its poor state of preservation. In particular, we were able to 
elucidate parts of its chronology and to reach a tentative reconstruction of its structure 
and features. We will first and briefly present the topographical context of the 
building, located in an unusual position for a bath, underlining the scientific frame of 
this discovery (fig. 1). We will then present our objectives, the chosen strategy of 
exploration and the main results of the archaeological and architectural study. 

 
Figure 1.  The bath building from the south east, overlooking the city center of Petra  

(Th. Fournet). 
 

The discovery of this new bath house in Jabal Khubthah, completed by the 
study of a second one discovered in Wadi Sabra5, encouraged us to reassess the 
other bath buildings, private or public, known in the Nabataean kingdom, from 
Wadi Rum to Khirbat ed-Dharih, and to compare this corpus to those from Egypt 
and Palestine. This article, in its conclusion, also gives us the opportunity to 
present briefly the first results of this reassessment. 

                                                                                                                                                  
Université libre de Bruxelles (ULB) through a Research Incentive Fund (FER). The work was carried out 
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4 13-28 May 2015, 9-26 May 2016 and 4-19 Oct. 2017. 
5 Fournet, Tholbecq 2015; Tholbecq at al. 2016. 
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Discovery 
The bath building was discovered by the team of Laurent Tholbecq in October 

2012, during the survey of the Jabal al-Khubthah, a summit located east of the city 
centre (fig. 2), above the royal necropolis, two hundred meters over the city 
centre6. 

 
 

Figure 2.  Location of the Jabal Khubthah on a three-dimensional model,  
from the north-west. (Th. Fournet, after aerial photographs). 

 
This area, which occupies about seven thousand square meters, was described at 

the beginning of 20th century by G. Dalman7 and was then considered to be a 
religious high place, in particular because of a small naos cut in the rock. The new 
survey, with the drawing and description of numerous other remains, completely 
renewed the perception of the summit plateau (fig. 3): a tower on the highest point, 
a large cistern covered with arches in the eastern part of the plateau, a square 
motab, a stibadium connected with a monumental platform building in the 
northern part, several constructions, probably dwellings, and, of course, to the 

                                                 
6 Tholbecq et al. 2014.  
7 Dalman 1908: 336-337, fig. 305; Dalman 1912: 38-39, fig. 30. 
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south, before the naos, the bath building. 
Since the entire installation of this monument is built on the very edge of the 

cliff, erosion and slippage have exposed the main parts of it, visible without any 
cleaning during the first survey (fig. 4). The general organization was clear: the 
building consists of a main wing, 15 m long, hanging over the cliff, and 
surrounded by different annexes, a cistern, service rooms, and, on both sides, two 
aqueducts. The layout of the main wing, especially the northern room, with a 
cruciform plan, and of course the presence of bricks and hydraulic mortar, were all 
indicators pointing to a bath building8. 

The main goal of the Khubthah survey was to provide new information about 
the nature and functioning of an area that looks more complex than just a cultic 
high place and may have suggested other functions over the centuries. The 
discovery of a bath building, completely unexpected, fits well with this new 
interpretation, and deserved more investigation. 

 

 

Figure 3.  General map with relief of the Jabal al-Khubthah, location of the main remains 
(Th. Fournet, after a topographical survey from S. Delcros/N. Paridaens 2012 and a 

photogrammetric model based on aerial photographs). 
 

                                                 
8 Tholbecq et al. 2015. 
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Figure 4.  The bath building from the north, before excavation (top) and after excavation 
and preservation woks, in 2016 (bottom) (N. Paridaens). 



The Hanging Baths of Jabal Khubthah…                                                 Thibaud Fournet, Nicolas Paridaens 

- 152 - 

2015 Season 
An excavation was decided on to confirm the identification of a bath 

building, to determine its precise function and layout and, of course, to fix its 
chronology (fig. 5). The first campaign, in 20159, beside a general clean-up and 
a detailed architectural survey, focused first on a central area, in order to 
establish an east-west stratigraphic section, and secondly on the hypothetical 
service area, north of the main wing (room 6), in the hope of finding one of the 
main furnaces of the bath. 

The main result was the confirmation of the building’s identification: beside 
several observations of the circulation of users and hydraulic network, a 
hypocaust heating system was uncovered in the first sounding (room 3, 
sounding 2015-1), connected with furnaces and heating walls (tubuli). The 
organization of the building, including the pathways of its users, was then quite 
simple to reconstruct: 

The entrance doorway was located to the north and leads to a large hall or 
courtyard (room 1). From this room one could enter the frigidarium (room 2), 
fitted to the west with a pool cut into the rock. From this frigidarium, a 
doorway leads to an intermediate room 4, with a bench, no doubt a 
tepidarium, located between the cold section and the heated rooms (sounding 
2015-2). From there, one entered the first heated room (room 3), which must 
have been a destrictarium/laconicum. A doorway opens to the main room of 
the building (room 4), a massive caldarium, with 3 rectangular recesses, two 
of them probably fitted with collective hot pools. From this caldarium, the 
bathers could go back to the frigidarium, by the same path, and then enjoy a 
cold bath. 

The main service room (room 6, sounding 2015-3) is located to the north, 
and had a furnace directly situated on the axis of the caldarium. A narrow 
service corridor (room 7), on the very edge of the cliff, allowed access to two 
other praefurnia. 

The other result of the first campaign was the identification, in the north 
service room, of an earlier phase of the building (fig. 6), consisting of an 
oblong depression, cut into the rock. This depression preserves the mouth of a 
praefurnium, indicating that the previous construction was probably also a 
bath. 

                                                 
9 Fournet, Paridaens 2015. 



          Jordan Journal  
For History and Archaeology                                                               Volume 14, No 4, 2020: Special Issue 
 

- 153 - 

 
Figure 5.  Plan of the Jabal Khubthah bath building after the last excavation season in 2017. 

Location of the main rooms and of the excavated areas (Th. Fournet 2018, after a 
topographical survey from S. Delcros/N. Paridaens 2012). 
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Figure 6.  North service room 6 (sounding 2016-4), praefurnium of an earlier phase of the 
building, from the north-east. In the background, the theatre (N. Paridaens). 

 
2016 Season 

Beside the discovery of an earlier stage of the building, other clues indicated 
that the baths underwent several transformations. The second campaign, in 2016, 
was designed to determine precisely this chronology10. 

The sounding in the north service room was enlarged to the east (sounding 
2016-4), and a new sounding was opened to the south (sounding 2016-3), inside 
the caldarium, to provide new information concerning the first stage of the 
building. Another sounding was opened in the south-west cistern (sounding 2016-
5), where a door-like opening in the rock, which looks incompatible with a water 
reservoir, was puzzling, and perhaps reflects relative chronology. 

A third sector (sounding 2016-1), in the south-eastern part of the main building, 
was opened to get information about the entrance door of the baths. A last narrow 
sounding (2016-2) was also opened on the western façade of the caldarium, 
mainly to expose the lower part of the wall and to start the conservation works. 

This last sounding revealed a well-preserved hypocaust system, heated by a 
secondary praefurnium. It consists of small columns built of circular bricks 
directly on the rock, and of a rectangular brick lining built along the eastern wall 
and inside the praefurnium opening, to ensure good thermal insulation to the stone 
walls. 

                                                 
10 Fournet, Paridaens 2016. 
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The same system was excavated in the northern sounding on a larger area (fig. 
7). The disposition of the small hypocaust columns, with a triple row and a small 
brick wall, show a reinforcement of the structure on this line, designed to support 
the parapet wall of a basin in both rectangular recesses of this caldarium. The 
design of the brick lining, interrupted on the small sides of the pools, also confirms 
the presence of heated walls, made of tubuli bricks and connected to a chimney 
system on the roof. 

Figure 7. Hypocaust system of the north pool of the caldarium  
(sounding 2016-3), from the south (N. Paridaens). 

 
The walls and hypocaust of the caldarium were built directly on the rock, 

except in the western part of the northern sounding, where they are built over a 
strong filling. The excavation of this levelling revealed a depression cut into the 
rock, corresponding to the oblong depression observed on the other side of the 
wall, in the service room. The layout of this depression, and the presence of a first 
abandoned praefurnium indicates that a previous heated room had been destroyed 
by the construction of the new caldarium. 

Further south, in the frigidarium, the sounding inside the water cistern revealed 
another transformation conducted on the building. The large opening of the cistern 
towards the frigidarium, inexplicable before the excavation and incompatible with 
our hypothesis, found its explanation by the discovery of a wall cutting off the 
northern part of the cistern. This wall, lined with hydraulic mortar on both sides, 
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delimited a small pool, accessible from the frigidarium, at the expense of the 
cistern. The construction of such a pool finds its explanation when we observe the 
other pool of the frigidarium: this basin, cut into the rock and lined with sandstone 
slabs, preserves, at its bottom, an unexplained layer of stone masonry. It seems 
clear now that this stone-cut basin, for whatever reason, was destroyed, or fell 
down the cliff. A new facade wall was constructed on the remaining part of the 
basin, and the construction of a replacement basin was completed at the expense of 
the northern third of the cistern. 

 
Chronology 

The relative chronology that results from the excavation and the architectural 
study can be simplified as follows: Phase A, a first bath building, visible at 
various locations, mainly on the northern part; Phase B, in which the area 
underwent a general refurbishment, with the construction of a new bath building 
over the few relics of the first one. Concerning the first building (Phase A), we can 
observe an offset in the orientation, of approximately 9 degrees. This orientation 
allows us to recognize other remains of the first building, in the southern part, and 
more to the east. The general organization of this original building remains 
obscure, and we can only suppose that the hot room was located in the north, and 
that the depression corresponds to the first area furnished with a hypocaust. 

The general refurbishment of the building on a completely new plan (Phase B), 
reusing only a few rock-cut parts, can be explained either by a violent destruction 
of the original building, or by the wish to replace an old fashioned or too small 
bath building by a more appropriate one. 

This new building itself underwent smaller transformations (grouped into a 
single-phase C), the most important of which is the replacement of a destroyed 
cold pool by a new one, built at the expense of the small cistern. Another one is a 
change of circulation: the door between the tepidarium and the destrictarium is 
walled up, and a door is opened between the destrictarium and the frigidarium. 

The question was then to attribute dates to the two main phases of the building, 
with the support of stratigraphy and dating material. Unfortunately, due to the 
configuration of the terrain, a slope on the edge of the cliff, the stratigraphic 
accumulation on the natural bedrock was virtually non-existent, except for a few 
destruction layers of the last phases along the walls. And, of course, the walls, 
built on the rock, deprive us of any foundation trench. To summarize, only a few 
contexts were likely to give us information on the date of the last refurbishment: 
the filling of the first building depressions, here and there, and small ceramic 
pieces crushed and preserved in blocks of mortar coming from the floors of the 
heated rooms, found in the collapsed hypocaust. 

The study of those ceramic contexts is still in progress, but a first lecture was 
delivered by Caroline Durand and François Renel, with quite surprizing results: 
the reconstruction of the entire building can be dated to the second half of the 
fourth century AD and will have been abandoned at the end of fourth century or 
the beginning of the fifth century. The 2018 excavation campaign decisively 
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demonstrated that this post-363 AD reconstruction is also documented on at least 
two other buildings on the Jabal. 
 
Architectural reconstruction 

The 2015 and 2016 seasons, along with the chronology, give us important 
results concerning the architecture of the building in its last phase, and allow us to 
propose a tentative reconstruction of its structure and features11 (fig. 8). Our open 
perspective view across the axis of the building allows us to see the heating system 
of the building (hypocaust and heating walls built of tubuli) and the triple row of 
brick columns under the parapet wall of the hot pool. The main furnace was 
probably fitted with a boiler or a water heating system, like the testudo alvei 
represented in fig. 8. Restoring the water supply system, and the design of the 
different pools is not really a problem. As a convenience we have represented both 
the cold pools in the frigidarium, but the left one, to the south, probably replaced 
the right one, to the east, after the latter’s destruction. 

 

 

Figure 8. The hanging baths of Jabal Khubthah, tentative architectural reconstruction 
(open perspective cut off on the axis of the building), from the south-east 

(Th. Fournet 2017). 

                                                 
11 Fournet, Paridaens 2017. 
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Concerning the roofing, several vault key-stones were found during the 
excavation in all rooms. The presence, on the south side of the frigidarium, cut 
into the rock, of a horizontal ledge, indicates the use of vaults, rather than arches 
and slabs. Such a vaulted roofing is not unusual in Petra and fairly standard in bath 
buildings. The caldarium, with its canonical cruciform plan, is comparable to 
many well-preserved examples, for instance the caldarium of the Sha’ra bath, a 3rd 
century bath building in southern Syria, displaying an almost identical plan12. 

The large windows reconstructed on fig. 8 as open on the city center panorama 
are more hypothetical. The rooms needed natural lighting, and it would be 
surprising, with this panoramic location, not to take advantage of such a view. There 
are, however, beside this subjective statement, arguments in favor of such devices. 
Research conducted by Henri Broise in southern Syria and Italy13 demonstrated how 
large glazed windows commonly existed in bath buildings. Some examples even 
displayed double glazed monumental windows, as attested in Bosra. The 
reconstructed façade of Khubthah’s bath building is directly inspired by that of 
another bath building in southern Syria, that in Sleim, incredibly well preserved14. 
The inside walls of the semicircular windows preserve the mortises designed to 
accommodate the wooden parts of the framework bearing glazed panels. 
 
2017 Season & perspectives 

After two seasons we reached a good level of understanding of the main wing 
of the building, the thermal part of the complex itself. The purpose of the October 
2017 season was to better understand the annexes preserved east and south of the 
thermal wing, and to reach more ancient layers, and to attribute a tentative date to 
the first bath building, completely destroyed and covered by the fourth-century 
refurbishment15. 

Two soundings were conducted, one in the long space in front of the bath house 
(Room 1, sounding 2017-1), the other one on the southern façade of the large 
cistern (Room sounding 2017-2). The first one quickly revealed the bedrock, cut 
with a drain collecting the wastewater of the bath. The dimension of the room and 
the absence of intermediate supports indicates a probable open space, a courtyard 
fitted with a bench, accessible through a main door at the north, and a corridor at 
the south-west, perhaps a service entrance. Another door, preceded by two steps, 
open to the south, indicates that the cistern was covered and topped by a terrace or 
a room, connected to the bath. 

The southern sounding (2017-2), on both sides of the cistern façade (fig. 9), 
revealed rectangular buttresses inside the cistern, that originally supported 
semicircular arches, spanning more than six meters. The two arches revealed by 
the excavation are parallel and around 90 cm apart from each other. The 
excavation of the destruction layers revealed arch key-stones and broken slabs, 
                                                 
12 Fournet 2005. 
13 Broise 1991. 
14 Fournet 2010. 
15 Fournet, Paridaens 2018. 
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originally covering the gaps between the arches. This system, well known in Petra, 
allows us to reconstruct the roofing of the cistern, already indicated by the door 
leading to an upper floor. 

The exposure of the south wall also provided information about the 
chronology of the cistern. This façade has a first wall cut into the rock and 
reinforced by thick masonry built with mortar. Surprisingly, this first wall had a 
large entrance gate, outlined by pilasters. The lintel of this door, 1.40 m wide, 
was found just in front, where it fell. This discovery indicates that the cistern was 
built inside a quite monumental room, 7.6 meters wide and long, predating the 
reconstruction of the bath. The floor of this room was not reached due to the 
quantity of stones, but an extension of the sounding to the south revealed a door 
and a threshold built directly on the rock, and giving a good indication of the 
floor level of the corridor leading to the monumental room. This wall, 
considering the ceramic sherds connected with the construction layers, belongs to 
the Late Roman occupation of the area, probably contemporary with the cistern. 
However, the installation of this wall cut a dark layer of soil containing ceramics 
from the first century AD. 

Figure 9. The 2017 excavation (sounding 2), from the south-east (Th. Fournet). 
 
It is likely that the large room, and its door decorated with pilasters, belongs to 

the Nabataean occupation of the area. Its position and its opening towards the 
south encourage us to connect it to the rock-cut naos, located a few meters 
further south. Such a room, if linked with the small shrine, could be a triclinium. 
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Its transformation into a cistern in a fourth century refurbishment of the 
Khubthah summit plateau is not surprising. 

One question remains: could the first phase of the bath (Phase A) be part of 
the Nabataean religious complex? Stratigraphy brings no evidence but does not 
preclude it either. Only one sign could indicate a connection: The disposition of 
the main aqueduct that supplies the baths (fig. 3) seems to be part of the original 
layout of the naos. This is probably not enough, but a look at other bath 
buildings recently discovered or re-examined may reinforce this hypothesis: four 
examples of bath buildings, in Sia16, Khirbat ed-Dharih17, Wadi Ram18 and Wadi 
Sabra19, are indeed connected with Nabataean sanctuaries, and were built 
between the end of the first century AD and the mid second century AD. A 
fourth example, not yet documented, exists north of Petra, on the way to Beida, 
where a bath building was identified by M. Lindner and E. Gunsam in 
connection with the “Pond temple”20. 

Another bath building, in Umm al-Biyāra, shares many characteristics with the 
baths on Jabal Khubthah, especially its location on the very edge of a cliff, 
overlooking the city center, and was initially built in the second half of the first 
century21. The first phase of the baths near the Great Temple is also dated in the 
last quarter of the first century22. 

A last example was recently identified in the frame of Laurent Tholbecq’s 
survey of the stibadia in Petra23. The stibadium located on the way to the Deir is 
indeed associated with a small complex, fitted with bathtubs, labrum, and a very 
typical circular room. This building, described by Gustaf Dalman but not 
identified as a bath at that time, is connected to the stibadium, but also to a small 
sanctuary. 

The link between baths and sanctuaries, and the simultaneity of the bath 
phenomena in Petra at this period, between the end of the first century AD and 
the mid second century AD, give us good arguments for the reconstruction of the 
first occupation of the Jabal Khubthah complex, consisting of a small high-place 
sanctuary, composed of a naos, a large triclinium and a possible bath building. 
The other structures surveyed on this summit plateau, in particular the motab and 
the stibadium, are probably part of this first occupation. 

Altogether, Petra now counts ten bath buildings, public or private, a good 
number of them clearly connected with sanctuaries (fig. 10). This renewed 
corpus allows us to reconsider completely the bathing practices at the end of the 
Nabataean period. The continuation of this work on the Nabataean Bath will 

                                                 
16 Butler 1919: 399, fig. 34. 
17 Durand 2015. 
18 Dudley, Reeves 2007. 
19 Fournet, Tholbecq 2015. 
20 Lindner, Gunsam 1995. 
21 Schmid 2012. 
22 Power 2017. 
23 Tholbecq 2018. 
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probably help to explain why this social practice was suddenly adopted at a late 
period compared to what occurs in Egypt in Hellenistic times, to allow us to 
better understand its link with religious practices and how the bath phenomenon 
gained in importance during the Roman and Late Roman period, with ambitious 
construction programs until at least the fourth century AD.  

 

 
Figure 10. Location map of the bath buildings discovered in and around Petra  

(Th. Fournet, after GoogleEarth). 
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yّامات جʮل  خʰʮة الʸعلّقة (الʙʯʮا): اسʯʹʯاجاتٌ أولॻة Ǻعʗ الʗراسات الأثȂّʙة والʸعʸارȂّة ح
)2015-2017(  

 

  ʛ2نʦȜॻلا ǺارʗȂان ،1تʦʮʻد فʦرنॻه
  

  ʝـلʳم
 ʗʽقǼ في عام ȑّʛح أثʶم ʚʽفʻة تǽاʙى بʱة غامʹةً حʲʰل خʰةُ ج ّ̋ ، وقʙ ؗان يʛُʤَʻُ إلʽها 2012ق

 ،ʛʽʶفʱا الʚاجعة هʛعلى م ʙيʙʳوعُ الʛʷʺعʺل ال ʙيّ. وقʻحٌ ديǼʚارٌ أو مʜل عام على أنها مȞʷǼ
 ȑّʛʵʸل الʰʳالأنفاسَ على حافّة ال ʝُॼʴǽ قعʨام مقام في م ّ̋ خʨʸصًا Ǽعʙ اكʷʱاف مʻʰى ح

ا. وȃعʙ ثلاثة مʨاسʦ مʧَ العʺل الأثȑّʛ تʺʻȞّا مʧ فهʦ أجʜاء مʧ تʶلʶله الʜمʻيّ ومʧَ تʺامً 
ام على  -قابله للʱغʛʽʽ- الʨصʨل إلى إعادة بʻاء  ّ̋ ʴي للȞॽالؔلاس Ȍʢّʵʺلُ الʺʱʷȄه. وʵȄارʱل

 ّȄʛا الأثǽقاॼه الʚه ʦʤخ معȄتأر ʧُȞʺȄو .ʧʽʻساخ ʧʽضʨة، معَ حʻاخʶة والʯافʙاردة والॼال Șʡاʻʺة ال
ʛَت معَ نهاǽة القʛن الʛاǼع أو بʙاǽة القʛن  ِr إلى الʸʻف الʲاني مʧَ القʛن الʛاǼع الʺʽلادȑّ، وقʙ هُ
غʛʽ الʺʨجʨد إلى الʨʻʳب مʻه.  ّy ام مʛتʻʰʺǼ Ȍٌॼى الʻاوس ال ّ̋ ʴا الʚى هʻʰوم .ȑّلادʽʺال ʝامʵال

ʢॽʴا وفي مʛʱʰها في ال ِy ɹُّ امات الʱي أعʙَʽُ تَفَ ّ̋ ʴاني الॼإلى م ʛʤʻالȃافَ وʷʱا الاكʚها، فإنّ ه
ʨء على عʺلॽّة تʰّ̒ي مʺارسة Ȅʛʡقة الاسʴʱʺام الʛومانॽّة في الʴʹارة الॽّʢॼʻة. َّ́   الʙʳيʙ يلقي ال

  .الʛومʻة، الʴّ̋امات الʛومانॽّة، العʺارة، الʺʺارسات الʙيॽّʻة، الʱقॽّʻة القǽʙʺة: الؒلʸات الʗالة

  
    

ʶل الʛʴة ، بلȞॽʳا 2 .الʛʷق الاوسȌ ، الاردن الʺعهʙ الفʛنʶي لأثار 1   .جامعة بʛوؗ
 ʘʴॼلام الʱخ اسȄ6/9/2020تار ʛʷʻله للʨʰخ قȄم. 24/11/2020م، وتار  
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