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Introduction: The “Sijilmāsa: ville, oasis, carre-
four” Program

 Since 2011, a French-Moroccan team led by 
Elarbi Erbati (INSAP, Rabat, Morocco) and Fran-
çois-Xavier Fauvelle (TRACES, Toulouse, France) 
has undertaken archaeological excavations at the site 
of the ancient caravan city of Sijilmāsa, in the Ta-
filalet palm tree oasis near the modern town of Ris-
sani in southeast Morocco (Figure 1). This project 
is part of the multidisciplinary program “Sijilmāsa: 
ville, oasis, carrefour” developed by the TRACES 
Laboratory (Toulouse) and the Institut national des 
sciences de l’archéologie et du patrimoine (INSAP, 
Rabat), with the participation of French, Moroccan 
and Mauritanian researchers in archaeology, geol-
ogy, geomorphology, physical chemistry, architec-
ture, sociology and geography. In addition, the site 
serves as a field school for third-year students from 
INSAP. The objective of the program is to excavate 
the urban site by placing it within its different con-
texts: Tafilalet oasis, the mining district and regional 
trade networks. Thus, the architectural analysis of 
the built heritage of Sijilmāsa and its surrounding ar-
eas enables identification of the urban dynamics that 
have operated since the medieval period. A second 
axis focuses on the study of the mining hinterland 
of Sijilmāsa in connection with the metallurgical ac-
tivity which took place at the site. The link between 
hydraulic structures at the archaeological site and the 
agrarian hydraulics of the oasis, and changes in this 
relationship through time, are the topic of a doctoral 
thesis in progress by Thomas Soubira (University of 
Toulouse).

Previous Archaeological Work

 Since the end of the 19th century, the ruins 
of Sijilmāsa attracted the attention of travelers (e.g., 
Harris 1895) and then French researchers after Mo-
rocco became a French Protectorate, for example 
Henri Terrasse and Vincent Monteil who noted the 
remains of the sparse archaeological zone in the oa-
sis (Monteil 1968; Terrasse 1936). During the 1960s, 
for the first time, the Superintendent of Moroccan 
Antiquities undertook vast archaeological test ex-
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The excavations prior to our own, ultimately leave 
a picture of a site still largely unknown concerning 
the different aspects of urban organization, the func-
tion of the buildings found, the occupation sequence, 
building construction technology and ceramic typol-
ogy.

Recent Operations

 At present, four field seasons have been con-
ducted at Sijilmāsa by the French-Moroccan Mission 
(2012, 2013, 2014, 2015). The first added to under-
standing of the geomorphology of the site as present-
ed by Jean Margat in the 1950s (Margat 1959). The 
subsequent seasons opened several excavation zones 
for a total surface area of ca. 1000m², located south-
west and north of the “mosque” sector excavated by 
Messier and his team.

cavations, but no report of this work was produced 
or preserved. In 1974, the Inspector of Historical 
Monuments of Meknes, Mohamed Ben Chemsi, in 
his turn undertook extensive excavations in the sec-
tor that modern information designates as that of the 
ancient “mosque” of Sijilmāsa. Between these two 
Moroccan projects, in 1971-1972 the Italian Egyp-
tologist Boris de Rachewiltz carried out geophysi-
cal research and archaeological test excavations 
both in the archaeological zone and a few kilometers 
north of the site, where he discovered a series of hy-
draulic structures (reservoirs, pipes). These, briefly 
described in a publication (de Rachewiltz 1972), 
were in part rediscovered by our team in 2013. Fi-
nally, from 1988 to 1996, five seasons (1988, 1992, 
1993, 1994, 1996), directed by Ronald Messier and 
the Middle Tennessee State University, resulted in 
around 50 test excavations (ca. 30m² for the largest), 
of which the results were published as field reports 
and a recent synthesis (Messier 1997; Messier and 
Mackenzie 1998, 2002; Messier and Miller 2015). 

Figure 1:  Localization map of Sijilmāsa site.
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side water conveyance and storage structures (pipes 
and a tank), two additional hollow construction 
(structured pits) types have been distinguished. The 
first are works with coping on the upper part, and the 
second are less carefully built pits without coping, 
with walls reinforced by cobbles. Prior research had 
already discovered hydraulic remains (de Rachewiltz 
1972; Messier 1997; Messier and Mackenzie 2002), 
but it is only with the set of remains now exposed 
that it is possible to begin to address the question of 
the real function of these hydraulic structures in the 
city.

 Structured pits. The first pit (UA 601) exposed 
and excavated in 2012, is circular with an irregular 
interior diameter at its opening of 72-82cm (Figure 
4). It is stone mortared on the inside and faced in 
its upper part, and dug into the bedrock to a depth 
of ca. 200cm. Its coping, slightly leveled, and fac-
ing are made of shaped rectangular limestone blocks 
and roughly squared schist blocks, set with earth and 
lime mortar. Its heterogeneous fill has yielded abun-
dant ceramics and fauna, indicating its later use as a 
waste dump. Its morphology supports an interpreta-
tion of its construction as a well, but the lack of evi-
dence of a water conveyance system or connection 
between the bottom of the structure and groundwater 
suggests that this structure was manually filled with 
water: it would thus be considered a cistern, a struc-
ture to store water and not a well sensu stricto.

 Similarly, a second pit (UA 706), discovered 
and excavated in 2014, is technologically compara-
ble to the first, circular, built with schist blocks and 
cobbles and with a partially preserved coping. The 
diameter at the opening is smaller, 60cm maximum. 
A drain device is present north of the coping, made 
of a schist slab lying flat sloping steeply north-south 
and coated with lime 1cm thick, which is preserved 
in places. The interpretation of these structures is 
still provisional, although the hypothesis of drawing 
water from a well or of water storage would appear 
the most likely. The technology of these structures 
differs, however, from the other pits without coping 
and built of wadi cobbles, also observed by Mess-
ier’s team and interpreted as cesspits, which could 
be accepted given comparison with archaeological 

 The principal results of these initial seasons 
can be summarized as follows:

•	 The site is very poorly preserved as a result of 
several factors: technological (near exclusive 
use of pisé or ṭabīya construction), natural 
(erosion) and human (looting). This explains 
the poor visibility of the remains, particularly 
occupation levels, further exacerbated by the 
relative paucity of archaeological excava-
tions.

•	 At the site scale, we now have to reject the 
idea of a vast city enclosed by walls that 
would have developed by continuous growth 
from its foundation in the 8th century AD un-
til its abandonment in the 15th century (Figure 
2). In reality, the different walls dated by our 
team and our determination of the archaeo-
logical phases represented clearly show that 
several successive urban cities existed (or 
temporarily coexisted), occupying different 
parts of the site (Fauvelle et al. 2014).

•	 This explains the relatively small depth of the 
stratigraphy, on the order of 4m on average 
(6m maximum) in the different sectors of the 
site. In sector A where our work is concen-
trated, the stratigraphy begins with a fairly 
well preserved occupation from the 8th

 - 9
th 

century and ends with a poorly preserved 13th 
century occupation (Figure 3). Other sectors, 
however, have yielded occupations that do 
not cover the same time period. This strati-
graphic sequence shows very clear changes 
in the technology of pisé construction used 
at the site, and suggests a close relationship 
between the urban landscape and the material 
used in the pisé (Mensan et al. in press).

•	 Finally, a series of 14C dates on wooden 
beams still in situ in still visible standing 
walls undeniably demonstrate that these are 
not medieval remains but later buildings dat-
ing between the 16th and 20th centuries. The 
intrusive nature of this architecture in the me-
dieval remains is also observed archaeologi-
cally.

Description of the Hydraulic Remains

 Among the architectural remains, we have 
found a series of hydraulic structures, the specific 
function of which remains to be determined. Along-
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Figure 2:  Historical and functional zoning of Sijilmāsa remains, in Fauvelle et al. (2014: 15).
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sins discovered in the 1990s by Messier in a sector 
adjoining our excavation zones (Messier 1997: 75-
77). These basins, which are much smaller, are built 
of fired bricks and coated on the inside with lime. 
They were interpreted as structures linked to ore 
washing. Yet no evidence of metallurgical activities 
has as yet been found at the site. Further, ore washing 
stations known archaeologically in different regions 
of the Islamic and Mediterranean worlds are clearly 
different from those described at Sijilmāsa. It would 
also be unusual to situate metallurgical activities in 
the middle of an urban center and there are no other 
known archaeological examples of this type in an Is-
lamic city.

 Pipes. Several structures linked to water 
transport were found during our field seasons. Two 
of them are described here. The first pipe is clear-
ly associated with the large tank described above, 
found at the base of the southwest corner of the tank, 
and seems to be an output device. This east-west pipe 
could be followed one meter to the west and 3.5m to 

evidence from other urban Islamic sites. However, 
only the precise location of these structures in a well-
defined urban context could allow clear determina-
tion of their function.

 The large tank. During the 2014 season, we 
excavated a structure discovered by the top of its 
foundations in 2013, belonging to a tank. This is a 
large quadrangular structure entirely visible on two 
sides and two corners (Figure 5). Only the western 
wall, 1.2m thick, is currently completely exposed, 
indicating a width of the basin of ca. 9m. Its length, 
visible via the north wall, is more than ten meters. 
Its depth is ca. 1.5m. The material used is lime, for 
the walls as an extremely hard and compact white 
concrete that appears to have been poured rather than 
formed, and also as a coating to cover the internal 
walls. This building technology clearly indicates a 
use related to water. We also note the presence of a 
cladding or buttress wall 0.55m thick, made of the 
same material next to the external side of the basin. 
This example differs from the tank and smaller ba-

Figure 4:  Structured pits UA 706 (foreground) and UA 601 
(background, left).



NYAME AKUMA No. 84 DECEMBER 2015

9

Interpretation and Conclusion

 Based on this typo-technological description 
of some of the hydraulic remains found in the exca-
vation zones at Sijilmāsa by the French-Moroccan 
team, the question of their dating remains open. Di-
rect dating is difficult since these structures have no 
markers diagnostic of a particular period. Indeed, the 
use of terracotta for the pipes and pits made of stone 
and lime mortar is common in Islamic cities through-
out the entire medieval period. Similarly, the use of 
poured or formed concrete is a building technique 
known since antiquity, and for which here the high 
proportion of lime strengthens the impermeability 
of the structure. Concerning general chronostrati-
graphic observations, we can simply affirm that all 
of the hydraulic structures belong to the same period 
between the 8th and 13th centuries.

the east, continuing beneath the built structure. It is 
placed on a layer of adobe mortar and protected by a 
casing of squared schist blocks and cobbles mortared 
with lime (Figure 6a). The pipe itself is made of as-
sembled ceramic elements with an opening of 12cm.

 The second pipe specimen is located imme-
diately north of the tank and is formed of the same 
apparatus as the first: the same diameter (12cm) and 
the same schist and cobble casing with lime mortar. 
This water conveyance system was exposed for a 
length of 4m. Its western end is marked by a ceramic 
elbow joint sealed in the masonry and serving as a 
siphon (Figure 6b). This adduction appears to have 
been disturbed in the middle by later digging of a pit 
faced with cobbles attached to the earth on its inner 
circumference and at a depth of 50cm (Figure 6c). 
In proposing that this pipe served to bring water to 
the large tank, the pit would correspond more to the 
evacuation of water, filled by the re-use of part of the 
pipe.

Figure 5:  Concrete lime tank in sector A4.
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Figure 6:  Terracotta pipes in sector A4.
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 The technological investment in such hydrau-
lic structures is notable, and leads us to two intimate-
ly linked observations. First, the use of lime in the 
material employed for the tanks and the coatings, or 
mixed with schist blocks in the pipe casings, differs 
entirely from the technology used for the pisé walls 
or the beaten earth surfaces, thus marking particular 
care given to hydraulic structures. We systematically 
find a similar investment in Islamic cities such as al-
Andalus (Bazzana and Trauth 1997; Navarro Palazón 
and Jiménez Castillo 2010). In addition, at Sijilmāsa, 
these structures are often intact today because, in part 
due to their meticulous construction, they were able 
to resist erosion and looting. Second, the presence of 
wells, cisterns, tanks, basins and pipes reflects a cer-
tain level of social and economic development, and 
especially a cohesive and hierarchical hydraulic sys-
tem, i.e., a group of connected structures reflecting 
a real urbanism, evidence of which is still lacking in 
the rest of the archaeological remains. There is as yet 
no archaeological evidence concerning water pro-
curement. Written sources are almost mute on this 
point, although Leo Africanus mentions wheels and 
conduits from the Ziz wadi (Épaulard 1981: 430). In 
this, the large tank may have played the role of wa-
ter tower prior to distribution. For now, we need to 
consider the way in which this cohesive system was 
linked to the neighboring oasis.
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