Man Made Oasis: The construction of a water infrastructure during Ptolemaic and Roman eras in the Easter Desert

The study of Ptolemaic and Roman water infrastructure in the Eastern desert can be a tricky task. While there is an abundance of evidence, this evidence is collected from only concentrated areas of study and excavation, leaving scholars to fill in the gaps with assumptions. The climate of the region also takes its toll on the archelogy evidence of the Eastern desert. Flash floods, wind and sand have worn away or covered many of the remains, leaving scholars with little to work with. However, there is enough evidence to see that during the rule of the Ptolemies that a foundation was laid for creating a water infrastructure network to provide those travelling and living the Eastern Desert with a water supply to ensure their survival. With the arrival of the Romans, this water network was expanded and standardized, bringing more technology and provisions for Roman quarrying, mining, and settlement in the desert. 
Thorough excavations have been conducted around the mining centres of Roman Egypt, Mons Porphyrites and Mons Claudianus, as well as the major trading ports such as Abu Sha’ar, Myos Hormos, Marsa Nakari, and Berenike. The roads connecting these various sites have also be studied to various degrees. The lack of excavation on certain routes and areas, has led to unknown provisions for water. From Table 1, the reader can see gaps in information on Nova Hadriana- Berenike road, Marsa Nakari-Apollonopolis Road, and the Berenike-Koptos Road. The areas in and around Berenike have been thoroughly studied, but outside the immediate area, there are no particular Roman enterprises between Berenike and Koptos, leading me to believe interest in the area must be limited, for I did not come across much information on the conditions of the praesidium/settlements/road stops between Wadi Gemal and Koptos, except for when Berenike-Koptos road intersects the Apollonopolis Magna-Marsa Nakari road. The limited evidence for the Apollonopolis Magna-Marsa Nakari road could be down to many of the stations along this road are dated to the Ptolemaic-Early Roman era, meaning the road fell out of favour during the height of Roman commerce, thereby these stations were not kept up nor expanded. 

Parameters of Discussion

The presences of human interaction in the Eastern Desert stretch from the Pharaonic times to modern day, therefore, parameters needed to be put in place to narrow the focus. I have chosen to focus on the Ptolemaic and Roman periods, 380 B.C.E. to the 3rd century C.E., as this was the build up to and height of activity in the Eastern Desert. The Ptolemaic rule laid the ground work for the Roman Empire to continue to build upon, creating an intricate trading network with supporting infrastructure. After the 3rd century we see a decline in Roman activity and the movement of Christian communities entering into the desert, whose needs and purpose differed. 

Sources of Water

Before the discussion of what infrastructure was put in place for water, it is good to discuss what water sources were available in the Eastern Desert. Water that was to be found on the surface of the earth would be the easiest to obtain, but the least reliable, whether that be a fresh water spring or a puddle found in the rocks. 
[bookmark: _GoBack]Qalts are naturally occurring depressions in eroded stone that fill with water. However, these could not be relied upon on as a major source of water, for one, it relies on the weather to fill them, and in a desert, rainfall is something that can come few and far between. Second, if there is rainfall, the qalt would quickly become undrinkable due to evaporation of the water in the hot desert sun, quickly turning the water too saline for human consumption. Though if a person was lucky enough to find the qalt before it turned too saline, more than likely so did wildlife, who would quickly foul the water, therefore creating an unsafe source of water. While a coming across a large qalt could be a very happy chance, it would not be a water source to be relied upon.[footnoteRef:1] [1:  Sidebotham 2011: 94.] 

Springs, or ayn in Arabic, would be natural occurring springs that bubble up to the surface. This would be very pure water, but unfortunately these springs spares in the Eastern Desert and those that do exist tend to be far away from any settlements.[footnoteRef:2] [2:  Sidebotham 2011: 94.] 

The most common source of water in the Eastern Desert would be a well, which people would dig into the earth to find the water table. The hole would then be bricked up, possibly covered in a water proof mortar. Wells can be found in multiple sites across the Eastern Desert, some inside a fort, or structure, others to be found outside a compound. The natural water table in a certain area would probably dictate the location of a well and the structure (if there was one) surrounding it.[footnoteRef:3]  [3:  Sidebotham 2011: 97.] 

Evidence shows that the majority of water was sourced from subsurface wells, but was this enough? Taking into consideration not just water for human consumption, but water would also be needed for the pack animals traveling through the desert as well. On top of that, we must consider the water needed for living, such as cleaning, cooking, and bathing. Not to mention perhaps also tending small gardens in settlements. If we also consider the amount of water needed for industrial purposes, such as mining and quarrying, the amount of water needed rises exponentially. However, for the purpose of this study, we will only be focusing on water infrastructure for human and animal consumption for drinking and living. Sidebotham’s excavations have found that a person needs ten to fifteen litres of water a day in the summer, less in the winter for the necessities of drinking, bathing, etc. A pack donkey would require ten litres a day and a pack camel twenty litres.[footnoteRef:4] These requirements would also have been taken under consideration with the planning and building of a water infrastructure in the desert.  [4:  Sidebotham 2008: 345.] 


Early infrastructure

The route developed by the Roman were not new route, they mostly expanded on existing routes of those by the Ptolemies, who expanded on routes forged by the Pharaonic dynasties and the pre-dynasties before that.[footnoteRef:5] No matter when a traveller passed through the desert, the need for water would always be there, so taking the most convenient, tried and tested route would be the logical way to proceed.  [5:  Sidebotham 2011: 22.] 

Two inscriptions from the New Kingdom shed some light on pre-Ptolemaic water infrastructure. An inscription from Set (1306-1290) located on a rock face about 46kn from the Nile describes the excavation of wells. These wells were to be used by travellers journeying between the gold mines and the Nile.[footnoteRef:6] Another inscription on a steel from Ramses II rule (1290-1224) discusses digging wells in the Eastern Desert to support mining.[footnoteRef:7] While these two inscriptions do not provide a wealth of information, it does indicate that there was some type of water management system in place as the Ptolemies and Romans moved in, giving them a foundation to work from.  [6:  Sidebotham 2011: 26.]  [7:  Sidebotham 2011: 26.] 


Ptolemaic Period

To discuss water management and infrastructure, one also has to look at the roads. For building random wells dotted about the desert would be a waste of time and resources. These water resources needed to be systematically placed to ensure travellers had sufficient resources to complete their journeys. 
The main routes through the Eastern Desert throughout Ptolemaic times were: Koptps-Myos Hormos, Edfu/Apollonopolis Magna-Marsa Nakari, and Edfu/Apollonopolis Magna-Berenike. These routes were cemented in the Easter Desert as trade for the Ptolemaic dynasty increased as well as their desire gold. The Ptolemies wanted access to the Red Sea as their quest for Indian goods and elephants increased, but also as these ports were established, the need to keep their settlements supplied was also vital.[footnoteRef:8] The need for resource management, especially water, was acutely needed for their interest exploiting the gold mines of the Eastern Desert.  These desires allowed the Ptolemies to forward plan their water management for the long term of travel, exploration, and industry.[footnoteRef:9]  [8:  Sidebotham 2011: 27-28.]  [9:  Sidebotham 2011:28.] 

The Ptolemies did create a fairly standardized system of stops along their roads, with some kind of provision about every 20km[footnoteRef:10]. These stops or stations usually had an oval well or cistern that had walls built around them. However, not all stops were fortified. These stations were not big enough for animal to come into, so it is assumed that travellers entered, gathered water, and then took the water out to their animals. These small, walled stations helped reduced the contamination of the water by animals and the elements.[footnoteRef:11] It is doubtful that access to the water was uncontrolled, however there is no evidence to support the theory that these stations were controlled.[footnoteRef:12]  [10:  Table 1]  [11:  Sidebotham 2011:29.]  [12:  Sidebotham 2011:29] 

The Edfu/Apollonopolis Magna-Berenike was a short lived road under the Ptolemies, using it for developing mining and taking elephants from the sea to the Nile.[footnoteRef:13] Popular under the first three Ptolemies in the 3rd century, it quickly lost favour with the nail in the coffin being the revolt in Thebes, whereby the turn of the third/second century B.C.E., travellers preferred to head north to Koptos where there was a more stable, safer political climate.[footnoteRef:14]  [13:  Brun 2018: 5.]  [14:  Redon 2018: 28.] 

The Apollonopolis Magna-Berenike road was a well-equipped route with a fort or station about every 20-30km[footnoteRef:15],  but only up to Seyhrig. After this point, the stations expand to about every 50km.[footnoteRef:16]  In terms of water management, the Ptolemies did not have a well at every stop, but they seemed to provide some method of water supplies along the road. Wells have been found at al-Kanais and Apollonos Hydreum, with a historically recorded well also at Samut[footnoteRef:17]. Excavations reveal cisterns at al-Kanais, Abu Rahal, Abu Midrik, Samut, and Seyhrig before the road joins the Koptos road down to Berenike. After Seyhrig, cisterns can only be found at Wadi Abu Greiya (Vetus Hyreuma). The eastern side of the road has not been excavated as thoroughly, so perhaps there are cisterns or wells at the stations to Berenike, but I did not find any in my research. What is interesting about this route is that there is quite a bit of infrastructure built at the west end of the road between Apollonopolis and Seyhrig, but after it, there seems to be a distinct lack of it. This is probably due to the multiple mining sites of gold, quartz, and ore found on the west side.[footnoteRef:18] A secure water infrastructure would have been essential, not just to the people mining in the area, but to also running the mine. In my research, I did not find any evidence of animal lines at any of these sites, but a secure water management system would have been needed to ensure that animals could be properly watered as they carried supplies and resources in and out of the mines and quarries. After Seyhrig, the need for an intensive water management system would have not been as critical, for no mining or quarries would be founded until the Romans, even then, these were founded outside Berenike at the east end of the road, leaving the need for the Ptolemies to invest heavily in water infrastructure toward Berenike unnecessary.  [15:  Redon 2018: 25. ]  [16:  Map 1.]  [17:  This does put wells about every 100km, as Brun states in his research. ]  [18:  Table 1. See descriptions of sites for note on mining sites.] 

Apollonopolis Road-Marsa Nakari road follows a similar pattern, with forts or stations with water infrastructure centre around the mining area of Barramiya to the west end of the road. In looking at the table, we can see that several cisterns are found at the west end of the road towards Apollonopolis Magna. Cisterns and wells can be found in abundance from Apollonopolis to Rod Umm al-Farraj, but past this road station, my research has not uncovered any evidence of any water management infrastructure to Marsa Nakari. 
On the road up to and around Barramiya, there are some extensive evidence of cisterns and wells. The well at Rod Umm al-Farraj has a cistern that holds 39,000 litres of water and the well at Barramiya is over 30 feet in diameter which are two substantial water sources. Unlike the Apollonopolis-Berenike Road, the Marsa Nakari road has evidence of animal lines, which reinforces the need for water management along this road. 
What is puzzling about this road is that up to Umm al-Farraj these are all road stations to help support the mines and quarries on their journey back to the Nile, but past this point, none of the “stops” are road stations or forts, but mines, quarries, or settlements to accompany the these sites which creates a wide reaching mining community.[footnoteRef:19] It is surprising not to find any water infrastructure in and round this cluster because it would have required the same need for water to support and run the mines.  [19:  Table 1] 

The last major Ptolemaic road was that of Myos Hormos-Koptos. This is an excellent example of the transition of Ptolemaic Egypt to Roman Egypt, for many of the road stations and stops along this road became occupied by the Romans which took the skeletal structure of water infrastructure and standardized it across the desert. 
Roman water management took the skeletal structure created by the Ptolemies and built upon it, literally and figuratively. Many of the road stations build by the Ptolemies, the Roman occupied and built upon them. In readings, many of the Ptolemaic stops are called stations, they are small, sometimes walled, sometimes not, usually surrounding a well or cistern. The Romans, also created stations, but much larger called praesidia, which functioned as a police/military station as well as rest/watering stopping point.[footnoteRef:20] There are some praesidia which clearly have been expanded or built upon by the Romans because they still retain some of their circular shape, such as Vetus Hyreuma and al-Kanais.[footnoteRef:21] More original Roman praesidia were rectangular in shape, almost as if there were mini-Roman forts. Many times the praesidia were built around a central well (hydreumata) which would be lined with stones or kiln fired bricks. Depending on the size of the well, there could be stairs leading down into the well. Some praesidia would also have water storage tanks or cisterns to store water, which could be found internally or externally of the fort.[footnoteRef:22]  [20:  Sidebotham 2011: 162.]  [21:  Sidebotham 2011:163]  [22:  Sidebotham 2011: 163.] 

The Romans began their expansion of water management during the Julio-Claudian period due to an increase in trade.[footnoteRef:23] This increase in traffic required a need for more water supplies, and under the rule of Augustus, orders were sent to the army to build cisterns to store water at Berenike, Myos Hormos, Kompasi (Dagnbag), and Apollonus (Wadi Gemal).[footnoteRef:24] They also renewed and replaced some facilities such was Wadi al-Hammamet or even built entirely new sites such as al-Zarga (Maximnianon).[footnoteRef:25] [23:  Brun 2018: 11.]  [24:  Brun 2018: 13. ]  [25:  Brun 2018: 12.] 

	Further expansion of Roman water infrastructure was need in the Flavian and Antonine period as complaints began to increase that the routes to Mons Hormos and Berenike were insufficiently equipped with wells. The prefect of Egypt ordered the army to build a network of fortified wells and cisterns approximately every 40km which meant at any point along the road, a traveller was only 20km away from a source water.[footnoteRef:26]   [26:  Burn 2018: 15.] 

	Since the Roman army was set with the task of building these forts, we can see that the government had a say in the management of water distribution by Roman garrisons and or their proxies.[footnoteRef:27] Unmanned or unregulated water points would have caused water shortages, fouling, and possibly a range of mild to outright chaos. These praesidia would facilitate water acquisition, storage, distribution, and protection. At the very least these stations provided water, food, and security for those travelling.[footnoteRef:28] The distribution of water would have been a primary role for the soldiers stationed at the fort, to ensure that there was enough water for those who were entitled water. However, there are no records of who actually was entitled to water and if everyone was allow water at every stop. Some stations probably had restrictions on them due to the fact that they were not self-sufficient. Ostraka records show that there were private requests to those living at desert outposts to send water to them by wagon or pack animal. [footnoteRef:29] With this limited availability of water, there would have to be some level of restrictions to who could receive water at these stations, otherwise the station would run the risk of fatal disaster.  [27:  Sidebotham 2011:100. ]  [28:  Sidebotham 2011: 100.]  [29:  Sidebothan 2011. 100.] 

Roman forts and stations were assisted with the distribution of water by a number of facilities. Depending on the size of the praesidia or the function of the site, other water management systems could be found. 
It is believed that there was some kind of hydraulic system or water lifting to bring water up from the wells or to move it from a low point in a fort to a higher point, however, no archaeological evidence of these systems have ever been found, but pottery shards and ostraca found at Roman sites make reference to them. Looking at the sites that are believed to have water lifting devices, it is interesting to see that many of them had complex water infrastructure systems in place, this was just another tool in which to manage their water. In the mining/quarrying and their satellite sites, such as Mons Porphyrites, Deir al-Atrash or al Heita where water management was a necessity for industry, we see an abundance of water infrastructure, including water lifting devices.[footnoteRef:30] Outside these industrial centres, there are far fewer devices, but those that are believed to be at Gerf, Abu Sha’ar, and Zeyduir, which are well known, well used stations or stops along their respected routes.[footnoteRef:31] This leads to the conclusion that water lifting devices were probably used at larger sites were the need for water management was essential the function of the site.  [30:  Sidebotham 2008: 362-363. Table 1.]  [31:  Sidebotham 2008: 362-363. Table 1] 

In some sites we find evidence of various types of water channels, whether that be pipes or channels carved out of stone. The exact function of these pipes is not certain for the evidence is so slim, but it assumed that they were used for the distribution of water within a facility such as moving water from a well to a cistern.[footnoteRef:32] While we cannot date for certainty when the water channels and/or pipes were built, looking at evidence of sites that contained channels/pipes, all but one of the eleven sites which had some type of water direction device, were in used between the 1st-4th century C.E[footnoteRef:33] which can lead to a conclusion that water channels and pipes were installed coinciding with the height of Roman trade and minding throughout the Easter Desert of  late 1st- early 2nd century[footnoteRef:34] and therefore a necessary part of the water management.  [32:  Sidebotham 2008: 356.]  [33:  Table 1]  [34:  Adams 2007: 36.] 

Examples of pipes or evidence that pipes once existed can been found at Wadi Kalalat, Abu Greiya (Jovis), al-Zarqa, and Zeydun (Didymoi).[footnoteRef:35] Evidence of pipes that travelled a distance over a few hundred metres all come from the same area around Abu Sha’ar on the Via Nova Hadriana. The terra cotta pipes at Abu Shar’ar took water from a well about a kilometre away and brought it into the fort where its ending point has yet to be determined. The second pipe travelled from a Abu Shar’ar satilite fort, Abu Shar’ar al-Qibli, taking water from a well and bringing it into the praedisa which it is believed it filled two water tanks that are still visible.[footnoteRef:36]  [35:  Sidebotham 2008: 356]  [36:  Sidebotham 2011: 111] 

Of the sites around Berenike, three have water channels or pipes[footnoteRef:37] which could have assisted in the facilitation of the water into the city. Berenike had no source of potable water of its own as the water table was too saline due to contamination of ocean water, so all water had to be brought into the port city. However, no aqueduct or pipes have been found connecting the sites to the city, but the elevation from Wadi Kalafat or Siket to Berenike could have allowed an aqueduct to carry water. The water pipes and channels at Wadi Kalfat and Abu Grelya could have just eased the process of getting water from the cisterns into devices, such as leather bags or amphora to take to Berenike.[footnoteRef:38]  [37:  Table 1]  [38:  Sidebotham 2011: 102.] 

Surprisingly there is only one site that records evidence of water channels around the Mons Porphyrites and Mons Claudianus in my research. With the need of water for quarrying and the need to provide water for the people and animals working and living at the site, it would be thought that there would be more evidence of water pipes due to the high volume of water needed. On top of the water needed for the functioning and living in this area, the residential area of Mons Claudianus had a bathhouse, where evidence of various pipe networks feeding the bathhouse could be found. Excavation of the bathhouse in Mon Claudianus reveals a water tank, no pipes running into or out. There is only a niche to allow water to travel from the tank into the frigidarium. Even the plunge bath within the caldarium has outlet for water in or out, meaning this was possibly filled by hand.[footnoteRef:39]   [39:  Peacock D and Maxfield V. 1997: 122-132. ] 

The only evidence of a water channels or pipes in the Mons Claudianus/Mons Porphyrites is at Deir al-Atrash which had a fairly large water management system. At this site there is a 30+ metre well with cisterns, a water lifting device, animal lines fed by terra cotta pipes.[footnoteRef:40] It is surprising that more evidence of terra cotta pipes have not been found along the Mons Porphyrites-Koptos road as almost every praesidia along this road had animal lines which would have been much easier to manage if pipes ran water into the drinking troughs.   [40:  Table 1.] 

	One of the final water management systems to discuss would be the animal lines. Watering the hundreds of animals that travelled through the Eastern Desert would have been a large under taking and having systems in place would have been necessary to ensure there was enough water and that the water did not get fouled. These animal lines usually in enclosed areas. Sometimes the watering area was next to the tethering lines, other times the watering stations were separated, presumably to prevent water fouling, but it also would allow for faster watering.[footnoteRef:41] A group of animals could be at the water troughs as another group arrived, this allowed for the watering of one group, while another either rested or prepared to leave. This rotation allowed for multiple groups of animals to be using the station at a time.  [41:  Sidebotham 2011: 118. ] 

	The road to Abu Sha’ar, which passed through the Mon Porphyrites quarry area, had substantial infrastructure in place for the water management of animals. These animal lines were essential in the running of the mines, carrying supplies and stone from the quarry to the Nile. 
As mentioned earlier almost every stop along this route had animal tethering lines with water facilities. The few stops that did not have them, such as Wadi Belih, Umm Balad, and Bir Salah may have had them, but no evidence exists. The one stop that is unique is Bab al-Mukheing, which has tethering lines, but no water facilities.  Some of the animal lines were simplistic watering troughs, however, other sites had troughs that were connected to cisterns which water could be run through to feed the troughs.[footnoteRef:42]  [42:  Sidebotham 2011: 112.] 

Along the quarry road from Mons Claudianus to the Nile, Wadi Abu Shuwehet had quite a sophisticated water system for animals with a large stone well surrounded by a low stone wall. From the well, one or more terra cotta pipes fed water from the well to the troughs that were also made from terra cotta.[footnoteRef:43]  [43:  Sidebotham 2011: 117.] 

The Marsa Nakari-Nile road only had three animal tethering stops; Rod Umm al-Farraj, Rod al-Buram, and Bezah West and all of these are found more or less halfway down the road between Marsa Nakari and Apollonopolis.  It is puzzling why animal lines would only be needed one section of the road because presumably, a traveller would be travelling with their animal for the whole length of the road. Sidebotham guesses that there may have been small mines in and around the area, thereby the animal lines were needed for transporting supplies and stone.[footnoteRef:44] Looking at the map though, these stations are cluster in and around where the Marsa Nakari-Nile road intersects with the Koptos-Berenike road. I wonder if these stations were actually the ancient equivalent of giant motorway rest stops for travellers. It would be a natural busy intersection with travellers traveling down both roads, providing enough provisions and facilities for everyone going in whatever direct they are traveling.[footnoteRef:45]  [44:  Sidebotham 2011: 120-21.]  [45:  Map 1. ] 

The very busy Berenike-Koptos road did not have anywhere near the amount of animal tethering lines as the Mons Porphyrites/Mons Claudianus routes. The only actual animal lines are not even on the road proper, but on a spur of the road leading up to the Sikait/Nugrus mine. Animal tethers and water facilities here will be supporting the mining community with supplies.[footnoteRef:46] Overall the road does not seem to have any animal stops even though the road does stretch for 380km. Sidebotham believes that animal lines and watering facilities for them were not necessary due to the traffic that used the road. Most of the travellers would be traveling to and from Berenike carrying goods that were not overly heavy that came into the port. Even for the goods that were to come from the mines, most of this would have been gold, berlys, emerald, amethyst which did not need major animal logistics.[footnoteRef:47]  [46:  Sidebotham 2011:121. ]  [47:  Sidebotham 2011: 1] 

Overall, the Romans created quite an intensive network of water infrastructure to source, store, and distribute water to those in the desert. The most intensive of the infrastructure can be found in the Mons Claudianus and Mons Porphyrites quarries and their respective roads leading to and from them. Here the concentration of wells, cisterns, pipes, water lifting devices, and animal facilities were required to maintain a working force and a mining industry. However, the work to create this network was made easier by the Ptolemies creating a foundation for the Romans to work from. There is still an abundance of sites still to be excavated which could shed some further light on the infrastructure of water in the Eastern Desert. It will be interesting to see as more is uncovered, will the understanding of how water was used change? Will it solve some of the questions, such as why the Marsa Nakari-Nile road’s animal tethering sites are located halfway down the road? Or why were Rome’s famous aqueducts not used more to transport water from the wells and cisterns outside Berenike into the city? It would also be interesting to see if the consistency of the water provisions across the various stops and station increases, creating a uniform water management system across the entire Eastern Desert. 



Table of Ptolemaic and Roman sites in the Eastern Desert with water provisions[footnoteRef:48] [48:  Sidebotham, S.E., Hense, M. & Nouwens, H.M, 2008. The red land : the illustrated archaeology of Egypt's Eastern Desert. Cairo, Egypt : American Univeristy in Cairo Press; Sidebotham, S. 1991. ‘Survey of the ʿAbu Shaʿar-Nile road’. American Journal of Archaeology 95, 71–623; Sidebotham, S.E. 2011. Berenike and the ancient maritime spice route. Berkeley: University of California Press; Brun, J.P. (ed.) ; et al. 2018. The Eastern Desert of Egypt during the Greco-Roman Period: Archaeological Reports. Paris: Collège de France.


] 


Via Nova Hadriana: Antinoopolis to Berenike
	Site
	Type of Site
	Period
	Water Provision

	Antinoopolis (Sheikh ‘Ibada
	Nile emporium
	Roman-Byzantine
	

	Quarry in Wadi al-Ibada
	Three small limestone quarries
	Unknown, likely Roman
	

	Makhareg Gharb
	
	2nd-4th century C.E.
	

	Makhareg
	Wells/associated structures
	2nd-5th C.E.
	Well

	Tal’atal Arta
	Road station/well
	Early Roman-late4th/5th century C.E.
	Well

	Mahattit Ziyar Romaniya
	Road stop
	Late 1/2nd or early 3rd century C.E.
	

	Umm Suwagi
	Cistern/associated structures
	Early Roman
	Cistern

	Bir Hawashiya
	Well/associated structures
	Late 1st/2nd to early 3rd century C.E.
	Well

	Wadi Umm Dhaya
	Settlement/quarry (?)
	Ptolemaic 
	

	*Abu Sha’ar Qibli
	Praesidium
	Poorly dated Roman
	Well
Cistern:
2.75m wide x .7m length x .5m deep 
960 litres
Cistern- 13.95m x 13.45m
Water channels

	Abu Sha’ar
	Praesidium
	2nd-5th/6th century C.E.
	Well
Water channels

	Abu Gariya
	Praesidium
	Late 1st/2nd to early 3rd century C.E.
	Well/Cistern
Water channels

	Wadi Safaga
	Praesidium
	Unknown, probably early Roman
	Well
Cistern
Water pipes

	*Quei
	Praesidium
	Unknown, likely Roman
	

	Myos Hormos (Quseir al-Qadim
	Sea Port
	Ptolemaic, 1st-3rd century C.E.
	

	Wadi al-Asal
	Road stop
	Ptolemaic
	

	Umm Howeitat al-Qibli
	Mining site
	Ptolemaic
	

	Wadi Dabob
	Mining site
	Unknown Ptolemaic/Roman
	

	Marsr Dabr/Marsa Naiyah
	Praesidium
	Early Roman
	

	Marsr Nakari (Nechesia?)
	Port
	Possibly Ptolemaic, 1st-2nd and 4th-5th centuries C.E.
	

	Bir Ria’da
	Cemetery
	Unknown
	Well

	Vetus Hydreuma (Wadi Abu Greiya)
	Praesidium
	Ptolemaic, early-late Roman
	

	Berenike
	Port
	3rd century B.C.E. -6th century C.E.
	


 

Abu Sha’ar-Mons Porphyrites-Kainepolis/Maximianopolis Road
	Site
	Type of Site
	Period 
	Water Provision

	Abu Sha’ar al-Qibli
	Praesidium
	2nd-5th/6th century C.E.
	Well
Water channels

	Wadi Belih
	Praesidium
	1st-2nd century C.E.
	

	Mons Porphyrites/Umm Sidri
	Quarry settlement
	1st-4th/5th century C.E.
	Hydraulic facilities
Cisterns
Wadi Ma’amal: South well, water channels
Umm Sidri: Hydraulic facilities 
Animal lines
Water lifting device

	Badia’
	Two praesidium
	1st-2nd and 4th-5th centuries C.E.
	External well
Animal lines

	Umm Balad
	Praesidium/quarry
	1st-4th century C.E.
	External well
Cistern

	Qattar
	Praesidium
	1st-4th century C.E.
	Well- modern renovation
Animal lines

	Atrash Northeast
	Road stop
	Unknow, likely Roman
	

	Deir al-Atrash
	Praesidium
	1st-6th century C.E.
	Internal well- +30m diameter
Animal lines
Cistern
Water channels
Water lifting device

	Bab al-Mukhenig
	Road station
	1st-5th/6th century C.E.
	Animal lines- no water provision

	Bir Salah
	Stop
	3rd-4th century C.E.
	Well

	al-Saqqia
	Praesidium
	1st-4th centuries C.E.
	Well- +30m diameter
Animal lines
Water channels
Water collection depressions
Cisterns: 5.5x6.5m
Water lifting device

	Al-Heita/Qasr al-Jin
	Two Praesidium
	1st-2nd and late 4th- 6th/7th centuries C.E.
	Upper fort: No water provision
Lower fort: Internal cistern with wells dug into it
External cistern
Animal lines
Water lifting device
Water channels

	Al-‘Aras
	Praesidium
	1st-4th century C.E.
	Well
Animal lines

	Kainepolis/Maximianopolis
	Nile emporium
	Ptolemaic-Roman 
	




Mons Caludianus-Kainepolis/Maimianopolis Roads
	Site
	Type of Site
	Period 
	Water Provision

	Mons Claudianus
	Quarry settlement
	1st-3rd/4th century C.E.
	Well- +30m diameter
Two chambered cistern- 10,000 litres
Animal lines
Disputed Aqueduct
Water lifting device

	Umm Huyut
	Quarry settlement
	1st-2nd century C.E.
	

	Fatireh al-Beida
	Quarry settlement
	Early Roman
	

	Fatireh al-Beida al-Qibli
	Road stop
	Unknown
	

	Wadi Abu Shuwehat
	Road stop
	Likely 1st-3rd/4th centuries C.E.
	Well
Water pipes
Animal lines

	Wadi Abu Greiya
	Two Praesidium
	Likely 1st-3rd/4th centuries C.E.
	Well- modern renovation
Animal lines

	Al-‘Aras
	Praesidium
	1st-4th centuries C.E.
	Well
Animal lines

	Kainepolis/Maximianopolis (Qena)
	Nile emporium
	Ptolemaic-Roman
	

	Mons Claudianus (alt route)
	Quarry settlement
	1st-3rd/4th century C.E.
	

	Abu Zawal
	Mining settlement
	Ptolemaic-Roman
	Well- modern renovation
Water lifting device

	Al-Saqqia 
	Praesidium
	1st-4th centuries C.E.
	Well- +30m diameter
Animal lines
Water channels
Water collection depressions
Cisterns: 5.5x6.5m Water lifting device

	Al-Heita
	Two Praesidium
	1st-2nd and late 4th- 6th/7th centuries C.E.
	Upper fort: No water provision
Lower fort: Internal cistern with wells dug into it
External cistern
Animal lines
Water channels
Water lifting device

	Al-‘Aras
	Praesidium
	1st-4th centuries C.E.
	Well
Animal lines

	Kainepolis/Maximianopolis (Qena)
	Nile emporium
	Ptolemaic-Roman
	



Myos Hormos-Koptos Road
	Site
	Type of Site
	Period 
	Water Provision

	Myos Hormos (Quseir al-Qadim)
	Port
	Ptolemaic, 1st-3rd century C.E.
	

	Al-Iteima/Duwi/Hammad
	Praesidium
	2nd century C.E.
	Well- 20m diameter

	Seyala
	Praesidium
	2nd century C.E.
	Well- modern renovation
Animal trough

	Al-Hamrah
	Praesidium
	Early Roman
	Well- 15m diameter

	Al-Zerqah (Maximianon)
	Praesidium
	1st-2nd century C.E.
	Well- 30m diameter x 10m deep
Cistern?
Water pipes
Water lifting device

	Fawakhir (Persou)
	* Praesidium/Mining/Quarry site
	Ptolemaic-Late Roman
	Well- no evidence, but assumed

	Al-Hammamat
	Praesidium
	At least 2nd century C.E.
	Well- modern renovation

	Al-Muweih (Krokodilo)
	Praesidium
	Late 1st-2nd century C.E.
	Well^
Cistern
· 7.5m wide
· 200,000 litres

	Qasr al-Banat
	Praesidium
	1st century B.C.E.-early Roman
	Well^
Possible cistern

	*Laqeita (Phoenicon)
	Praesidium
	Ptolemaic-early Roman
	Wells- wide and shallow, building materials possibly reused

	Al-Matula
	Praesidium
	1st-2nd and 5th centuries C.E.
	Well

	Koptos
	Nile emporium
	Pharaonic-modern
	



Marsa Nakari (Nechesia?)-Apollonopolis Road
	Site
	Type of Site
	Period
	Water Provision

	Mara Nakari (Nechesia)
	Port
	Ptolemaic-1st-2nd and 4th-5th centuries C.E.
	

	Al-Amboot
	Quarry
	Early Roman
	

	Wadi al-Amboot
	Mining
	Ptolemaic
	

	Wadi al-‘Alam
	Cemetery
	Late Roman
	

	Wadi Hateem
	Settlement
	Ptolemaic- early Roman
	

	Sukkari
	Mining settlement
	Ptolemaic-Roman
	

	Abu Greiya in Wadi Umm Kharega
	Mining settlement
	Ptolemaic
	

	*Sheikh Salem
	Road station
	Ptolemaic-early Roman
	

	Rod Umm al-Farraj
	Road station
	Ptolemaic-early Roman
	Cistern
· 2.47m wide x 7.18m length x 2.2m deep
· 39,000 litres
Animal lines

	Rod al-Buram
	Road station
	Late Classical-Helenistic-early Roman
	Animal lines

	Bezah West
	Road station
	Unknown
	Cistern
Animal lines

	Barramiya
	Praesidium/Mine
	Ptolemaic-early Roman
	Well- +30m diameter

	Bir ‘Iayyan
	Road station
	Ptolemaic
	Cistern

	Abu Rahal
	Road station
	Ptolemaic
	Cistern

	Abu Rahal West
	Road station
	Ptolemaic-early Roman
	

	Al-Kanais
	Fort
	Pharaonic-Ptolemaic-early Roman
	Well
Cistern

	‘Abbad
	Forts
	Ptolemaic-early Roman-late Roman
	

	Apollonopolis Magna (Edfu)
	Nile emporium
	Pharaonic-Ptolemaic-Roman-modern
	



Berenike-Koptos Road
	Site
	Type of Site
	Period
	Water Provision

	Berenike
	Port
	3rd century B.C.E.-6th century C.E.
	

	Siket
	Praesidium
	1st-3rd century C.E.
	Well

	Wadi Abu Greiya 
(Vetus Hydreuma)
	Five Praesidium
	Ptolemaic, early-late Roman
	Cistern
Water channels/pipes

	Wadi Lahma
	Praesidium
	Ptolemaic, 1st-2nd and 4th century C.E.
	

	Mweillah
	Mining site
	Ptolemaic-early Roman
	

	Wadi Khashir (Novum Hydreuma)
	Road stop
	Unknown, probably Roman 
	

	Abu Hegilig South
	Praesidium
	Early Roman/some late Roman
	Cistern
Water channels/pipes

	Wadi Duba’
	Mining settlement
	Late 1st century B.C.E.-early 1st century B.C.
	

	Wadi Gemal East
	Road station
	2nd-4th century C.E.
	

	Wadi Gemal (Apollonos)
	Praesidium
	Ptolemaic-6th/7th century C.E.
	Well
Cistern

	Kab Marfu’a/Wadi Gemal North
	Quarry settlement
	2nd-5th century C.E.
	

	Kab Marfu’a East
	Quarry settlement
	2nd-5th century C.E.
	

	Sikait, Middle Sikait, North Sikait, Wadi Umm Harba
	Quarry settlement
	1st-6th century C.E.
	Animal lines

	Nugrus, Nugrus West, Abu Rushaid
	Quarry settlement
	Early and late Roman 
	Animal lines

	Hilan
	Station
	Early and late Roman
	

	Umm Gariya/Umm Ushra
	Praesidium
	Early Roman
	

	Umm Kebash
	Road stop
	1st-4th/5th century C.E.
	

	Al-Dweig (Falacro?)
	Praesidium
	Early Roman
	

	Sha’it/Shay’iet
	Road stop
	Unknown
	

	Gerf (Aristonis) (Xeron Pelagos)

	Praesidium
	1st-2nd and 5th-6th/7th centuries C.E.
	Cistern
Water lifting device

	Rod Legaya
	Road stop
	Early Roman
	

	Rod al-Buram
	Road station
	Classical-Hellenistic-early Roman
	Animal lines

	Bezah
	Praesidium
	1st-2nd and 5th-6th centuries C.E.
	

	Abu Greiya (Jovis/dios)
	Praesidium
	1st-4th century C.E.
	Well- +30m diameter
Cistern
Water pipes

	Gebel Rokham/Atafla
	Quarry
	Roman-Modern
	

	Daghbag South
	Praesidium
	Early Roman?
	

	Daghbag (Compasi?)
	Praesidium
	1st century B.C.E.-early Roman
	Well
Cistern

	Khawr al-Jir (Aphrodito)
	Praesidium
	1st-2nd and 5th century C.E.
	

	Wadi Menih/Menih al-Heir
	Rock shelter
	Upper Paleolithic-modern
	

	Bawab
	Road stop
	Pharaonic-Roman
	

	Wadi Hima
	Road stop
	Uncertain
	

	Khashm al-Menih/Zeydun (Didymoi)
	Praesidium
	1st-2nd and 5th-6th/7th centuries C.E.
	Cistern
Water lifting device

	*Laqeita (Phoenicon)
	Praesidium
	Ptolemaic – late Roman 
	Well

	Al-Matula
	Praesidium
	1st-2nd and 5th century C.E.
	

	Koptos (Quft)
	Nile emporium
	Pharaonic-Roman-modern
	


Berenike-Apollonopolis Magna Road (Stops/sites are the same as the Berenike-Koptos road until ad-Dweig/Falacro)
	Site
	Type of Site
	Period
	Water Provision

	Al-Ddweig (Falacro)
	Praesidium
	Early Roman
	

	Seyhrig
	Fort
	Ptolemaic-early Roman
	Cistern

	Hamesh
	Mining settlement
	Early Roman
	

	Sibrit
	Mining settlement
	Unknown
	

	Rod al-Legah
	Fort
	Ptolemaic-early Roman
	

	Umm Garahish
	Mine/Road stop
	Ptolemaic
	

	Samut
	Quarry
	Ptolemaic-early Roman
	*Well
Cistern- 110,000 litres

	Dunqash
	Mining settlement
	Earlier dynastic and Roman-Byzantine
	

	Abu Midrik
	Fort
	Ptolemaic
	Two cisterns:
· 4.1 wide x 3m deep
· 4.1 wide x 3m deep
88,000 litres

	Abu Rahal
	Road station
	Ptolemaic-early Roman
	Cistern

	Abu Rahal West
	Road station
	Ptolemaic-early Roman
	

	Al-Kanais
	Fort
	Ptolemaic-early Roman
	Well- modern renovation
External cistern

	Abbad
	Forts
	Ptolemaic, early and late Roman
	

	Edfu (Apollonopolis Magna)
	Nile emporium
	Pharaonmic-modern
	



*Indicates feature no longer visible
^ Depending on site journal you read, the information contradicts itself. Sidebothan 1989 says there is not visible evidence of a well, but in Simbehothan 2011, indicates there is a well. This may due to further excavation after the 1989 publication. 















Map of water provisions at major sites in the Eastern Desert
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