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Late Bronze and Iron Age animal exploitation in Masafi, Fujairah, UAE

Delphine Decruyenaere, Marjan Mashkour, Kevin Lidour, Karyne Debue, Thomas Sagory, Maria Paola
Pellegrino, Julien Charbonnier & Anne Benoist

Summary

Over the past fifteen years the French archaeological mission in the UAE has excavated several areas of
MasafT in Fujairah. A Late Bronze Age settlement was found in MSF-5 and Iron Age architectural remains in
MSF-1, MSF-2, and MSF-3 that include, respectively, a public building, fortified settlements, and a temple
possibly dedicated to the cult of the snake, similar to Bithnah.

The oasis environment in this rather arid region makes it suitable for agro-pastoral activities. The study of
the faunal remains of these four areas (NISP 1657) indicates that domesticates — predominantly sheep and
goat with a ratio of 1:2 — were the main meat/dairy component of the diet. Cattle are only presentin a
few remains and dromedary remains were recovered in the public areas of MSF-1 and 3. Wild taxa are only
represented by gazelle remains. The absence of wild animals is the main difference from most
contemporaneous sites in the UAE, where they have economic and social importance alongside domestic
animals. While fish remains are scarce in Masafi sites, molluscs are surprisingly abundant and confirm the
existence of exchange between the coast and the hinterland. They were consumed or used for craft
production.
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Introduction

Archaeozoological studies concerning the Late Bronze and Iron Age human occupations in the United Arab
Emirates, although still limited in number, provide precious insights into the human-animal relationship
(Fig. 1). They have allowed a better understanding of the subsistence economies of the agro-pastoral
societies that inhabited this area and their livestock management, hunting practices, ritual practices, and
interactions through exchanges and trade between coastal and inland sites.

The number of Late Bronze Age sites investigated is half that of the Iron Age. These sites are located in a
variety of environments: coastal areas, foothills, oases, and dune hinterlands (Fig. 1). However, despite this
difference in environment, in either the Late Bronze Age or the Iron Age, the studies show almost the same
pattern: a subsistence economy based on domesticated mammals, predominantly sheep and goat and, to a
lesser extent, cattle. These animals were the main meat/dairy component of human diet. Equids, canids,
and camelids whose domestic status is not always obvious are also documented (Magee 2015; Uerpmann
M. & Uerpmann 2017).

Alongside domesticates, a wide variety of wild terrestrial mammals are also represented, although usually
by a limited number of remains. Among the wild taxa, gazelle is the most common but we also find
oryx, fox, wild canids and felids, hyena, and hare. A large number of species of fish and molluscs have been
identified at both coastal and inland sites. Their presence at inland sites such as Saruq al-Hadid (Roberts et
al. 2019) or al-Madam (Cerro 2013) attests not only to the existence of contacts with the coast but also
to the importance of marine resources in the diet of these protohistoric societies. Marine mammals such as
dugongs and dolphins or birds such as cormorants are also mentioned.

The general trend shows a very diversified spectrum of fauna. A perfect example is Tell Abraq where E.
Stephan (1995) and M. Uerpmann (2001), in addition to domestic species, describe a long list of wild
animals including Oryx leucoryx, Gazella sp., Canis lupus, Vulpes sp., Delphinus sp., Dugong dugon, birds,
rodents, reptiles, invertebrates, and fish. This is also the case at Saruq al-Hadid where the faunal spectrum
includes domesticated herbivores, gazelle, oryx, lagomorphs, dugongs, reptiles, birds, and fish (Roberts et
al. 2018; 2019; 2020). The site of Muweilah is remarkable for the diversity of its carnivores with remains of
Canis lupus, Vulpes rueppelli, Hyaena hyaena, Felis silvestris, Lynx caracal, and Panthera pardus, besides
the importance of its domestic dromedaries, not to mention molluscs, marine mammals, and fish
(Uerpmann & Uerpmann

2017). One could also mention Shimal (Vogt & Franke- Vogt 1987) and Hamriya (Magee et al. 2009).
However, some sites are exceptions to this rule. The pits dug in the vicinity of the public building at Bithnah
44 only yielded remains of Caprinae, Bos sp., and a small number of gazelles (Skorupka, Mashkour &
Benoist 2013). The site of al-Madam is also an exception with a spectrum composed exclusively of domestic
mammals and a few gazelles. However, there is a high diversity of molluscs (Cerro 2013). On the other
hand, al-Sufouh2 produced predominantly wild camelids (Driesch & Obermaier 2007).

This paper aims to describe the faunal remains discovered at the MSF-1, -2, -3, and -5, in particular the
remains of terrestrial mammals, as they represent 85% of the material.



The sites of Masafi

Presently, Masafi is located on the border between the emirates of Ras al-Khaimah and Fujairah, in the
north-western part of the Hajar Mountains. It appears to be a strategic area, standing at the junction of
three significant valleys that connect the western part of the UAE to the eastern coast. Wadi Ham, to the
south-east, provides access to the present-day city of Fujairah and its surroundings, Wadi Abadilah, to the
north-east, connects the site to the Dibba region, while Wadr Sidji, to the west, leads to the western coast
(Benoist 2013). In addition, it is an area with perennial freshwater sources (Charbonnier et al. 2020: 486), a
boon in a region where arid climatic conditions prevail, and it is located within an area particularly rich in
outcrops of copper ore, which were exploited at various times, as witnessed by the smelting sites still
visible today (Goy et al. 2013).

Archaeological excavations and surveys have been carried out since 2006 by the French Archaeological
Mission in collaboration with the Fujairah Tourism and Antiquities Authority. Five sites, dating from the
Middle and Late Bronze Age and Iron Age Il/Early I, were identified:

— MSF-1, -2, and -3, excavated under the supervision of A. Benoist, is an Iron Age Il/Early lll occupation
that is divided into three clusters. MSF-1 and -3, respectively a public and a cultic building, occupy the
centre of the oasis while the fortified settlement of MSF-2 is situated on a hill overlooking the palm grove.
It should also be noted that Islamic-period occupations were uncovered on top of MSF-1 and -3 (Benoist et
al. 2011; 2012; Benoist 2013).

— MSF-5, excavated in the past few years under the supervision of J. Charbonnier, is located in the south
of the oasis. It is a Late Bronze Age settlement standing on the top of a hill overlooking the palm
grove (Degli Esposti & Benoist 2015). Both settlements, MSF-2 and MSF-5, were located outside the irrigated
areas that were dedicated to cultivation. Only buildings of a public and ritual nature were tolerated in the
centre of the oasis. The hillside occupations also enjoyed a very good position from which to defend the oasis.

— Finally, MSF-4, not yet excavated, is a settlement probably dating to the Middle Bronze Age.
Material and methodology

A total of 1657 faunal remains were examined. They were excavated by hand and came from the excavated
sites of MSF-1, -2, -3, and -5. The bones were not equally distributed among the four sites (Fig. 2). MSF-1
and -5 yielded 829 and 634 remains respectively, while MSF-

2 and -3 yielded only twenty-nine and twenty-seven remains for the protohistoric periods. Despite being
outside our period of interest, we thought it would also be interesting to document the 138 skeletal
remains collected from an Islamic-period well in MSF-3.

As mentioned above, the majority of the remains belong to terrestrial mammals (85%). While fish are
almost absent from the faunal spectrum, the MSF-5 excavation yielded a significant number of mollusc
shells that will be discussed only briefly here since a specific paper is being prepared (Lidour et al., in
preparation).

A faunal spectrum was established for each site and context (Figs 3 & 4), presented in number of
remains (NR) and weight of remains (WR). The mean weight of the remains was used to assess the degree



of fragmentation of each assemblage. This is also a proxy to evaluate meat weight (Bartosiewicz 2009;
Casteel

1978; Uerpmann H-P 1973; Vigne 1991) but in the case of the faunal assemblage of MSF the weight of
remains is certainly affected by demineralization due to extremearidity. For some contexts, the MNE
(Minimum Number of Elements) was calculated in order to establish the MNI (Minimum Number of
Individuals) of each species represented.

The anatomical and taxonomic identification of the mammal remains was carried out at the National
Museum of Natural History in Paris (MNHN) within the Archaeozoology & Archaeobotany Research Unit,
using the modern comparative comparison collections of the archaeozoology laboratory and the
patrimonial collections of the National Museum of Natural History. We also used several atlases (Barone
1986; Hillson 1986; Schmid 1972).

In this paper, the Caprinae category is used when a bone can be identified as sheep or goat but with
insufficient diagnostic morphological features to allow a distinction between the two genera (Boessneck
1969; Fernandez 2001; Halstead & Collins 2002; Helmer & Rocheteau 1994; Zeder & Lapham 2010; Zeder &
Pilaar 2010), while SR category (Small Ruminants) includes caprines and gazelles. LM (Large Mammals) is
used for unidentified bones of the size of cattle to camelids, since these taxa were present at MSF sites.

The Bronze Age site of Masafi-5

MSF-5, which dates from 1600 to 1200 BC, is located on a small rocky hill overlooking the oasis and
cultivable land. The settlement is organized in terraces built on the hillside including small domestic
facilities such as fireplaces, stone benches, and temporary shelters. In the eastern part, a large vertical
cavity (C1421) was excavated during the 2018 and 2020 campaigns. Its function is not clear and is still under
debate.

The faunal remains of MSF-5 were collected in two different contexts, the settlement and the filling of
C1421. Since the latter is a closed context, the study of these two assemblages was carried out separately.
We immediately noted a huge difference in taxonomic diversity between the settlement and C1421 (Fig. 3).
The latter yielded only mammalian remains, whereas the bulk of the assemblage from the settlement
consists of molluscs and curiously, only nine fragments belonging to caprines or small herbivores were
identified.

Faunal remains of the settlement

Molluscs constitute a set of 250 fragments of shells weighing 2.4 kg, with 99% of them belonging to marine
species. It includes a total of twenty-three species distributed between twenty-two genera and sixteen
families. Bivalves are represented mostly by the black- lipped pearl oyster (Pinctada persica) (13.2% of the
whole shell assemblage, based on the MNI calculation), large venus clams (Callista spp.) (11.8%), ark shells
(Arcidae) (5.9%), and the violet asaphis (Asaphis violascens) (2.8%). Gastropods are composed
essentially of the giantmangrove whelk (Terebralia palustris) (29.6%) and cones (Conidae) (7.1%).



All of these molluscs attest to the contacts and exchanges that exist between coastal and inland
territories. Most of the taxa identified in the shell assemblage could have been gathered along the
coast of the Gulf of Oman, in particular in the Dibba-Khor Kalba area which is reachable within a few hours
on foot by following the wadi roads to the east (35 km to Murbah and 37 km to Qurayyah) or the south-
east (30 km to Fujairah through Bithnah). The joint occurrence of many ark shells, large cones, and some
fragments of the giant frog snail (Tutufa bardeyi) in the assemblage suggests connections with the coast of
the Gulf of Oman. Indeed, ark shells have been extensively exploited in the past in the Kalba area, including
during the Bronze and Iron Age periods at Kalba 4 (Phillips & Mosseri-Marlio 2002). Furthermore, great
quantities of large Conus shells (mostly belonging to Conus betulinus) can be found washed up on the
beaches near Khor Fakkan. The giant frog snail is not reported from the Persian Gulf by Bosch et al. (1995:
102) whereas it is encountered in the Gulf ofOman, down to southern Oman and Yemen.

Only 1% of the assemblage is made up of freshwater molluscs including the red-rimmed melania
(Melanoides tuberculata) and an unidentified mud snail belonging to the genus Hydrobia. The irrigation
systems of the oasis would explain the presence of these freshwater molluscs in the MSF-5 shell
assemblage. The favoured consumption of the giant mangrove whelk is supported by the high
frequency of fragmentation and combustion marks observed on shell fragments of this species. It is
likely that the giant mangrove whelks were brought to the site alive before being cooked there. Most clam
and ark shells were potentially consumed at the site as well, but some specimens could have been reused
as small containers or raw material for adornments and appropriate tools.

Indeed, an important part of the assemblage consists of worked elements. Several large valves bear
retouching and may have been used as multipurpose tools such as scrapers or knives. Shells were also used
for ornamental purposes, such as the manufacture of adornments. Several rough-outs of Conus rings were
found, as well as thick polished mother-of-pearl plates made from Pinctada persica valves. Despite the
presence of a few broken Conus rings, the absence of finished products in the assemblage is noticeable.
The presence of shell workshops at MSF-5 must be contextualized on a regional scale, where many
other Late Bronze and Iron Age sites have yielded Conus and mother-of- pearl elements of adornment.
A few valves (mainly of bittersweet clams, Glycymeris sp.) were potentially used as containers for
cosmetic products (probably metal oxide-based). Chemical composition analyses are currently being
conducted to confirm this hypothesis.

Faunal remains of C1421

The large cavity C1421 occupies a strange location on the top of the rocky hill of MSF-5 and its function is
not clear. The hypothesis of a water well has been ruled out because of the inappropriate location of the
structure dug on top of the hill. It could also be a mining gallery but we do not have any evidence for this.
Further excavations and analyses are needed. This feature was entirely dug into the bedrock; it was
excavated to a depth of 6 m without reaching a natural base. The pit yielded only Late Bronze Age ceramic
sherds, so there is no doubt about its chronological allocation. One of the aims of this analysis is to provide
a better understanding and establish a chronology of the accumulation of deposits.

The bones were found in two separate layers: UF816 and UF 819 (Fig. 5) and we noticed a quantitative and
qualitative imbalance between them. The former yielded only thirty-nine very poorly preserved remains, of



which only one distal metacarpal could be positively identified as belonging to a domestic bovine. The
assemblage of UF 819 is much more abundant and relatively more diversified since, in addition to
bovines, we also found remains of domestic caprines and only four bones — a distal humerus, a proximal
radius, and two tali — were identified as belonging to Ovis aries (see Fig. 3).

The bones from UF819 were in a very poor state of preservation with numerous flakes and cracks. The loss
of organic matter made the bone remains extremely brittle and it was very difficult, if not impossible,
to collect them without destroying them. In these conditions, it was decided to collect the identified
pieces during excavation in individual bags in order to refit them together later on and avoid a large
number of unidentified fragments. Of the traces observed on the bones, we noted some cut marks but no
traces of fire that could be directly or indirectly associated with consumption. In addition, one bone bore
oxidation traces from copper.

During the excavation, because of the bone fragmentation and preservation explained above, it was not
possible to make anatomical connections. For this reason, we plotted the bones and projected the scatter
on a zenithal projection of UF 819.

On more careful examination of the cattle bones (Fig.6/a), it became evident that some parts of the carcass
were in association. Lower limb sections could be identified: radius/ulna—metacarpus or tibia-
metatarsus with nearby areas of phalanx concentrations. The humerus and femur appear to be
isolated. Ribs and vertebrae are scattered on the ground with no apparent coherence, but the
fragmentation was such that it is not possible to reconstruct the axial skeleton.

The MNI is three, taking into account the MNE, which is one for all bones (almost all represented)
except for three right metatarsals. It should be noted that the phalanges could belong to different
individuals. In fact, the number of second phalanges identified as being abaxial is five (Fig. 6/b). According
to the fusion stage, the three bovids present are at most 2 years old. The fused bones include one
humerus and first and second phalanges that fuse before the age of 2 years. The remaining bones are not
fused, notably vertebrae, distal ends of metapodials, and distal and proximal ends of tibia and femur that
fuse after two years (Barone 1986). The coxal bone is poorly preserved and does not allow identification of
the sex. Consequently, we determine that we are dealing with one bovid plus two right lower limbs
belonging to different individuals. Some phalanges could have been lost during the processing of the
carcass.

Although almost all the bones are represented, the skull (including the mandibles) and the scapulae are
missing. This absence is not the result of post-depositional phenomena, as the teeth and the proximal
part of the scapula are usually well preserved. It seems unlikely that they were present at the time of
deposition and we can therefore confidently assume that the animal was dismembered and cut into
anatomical segments before being thrown into the cavity, perhaps because of the limited space available in
the bottom of C1421 (Fig.

5). Cut marks were identified on some of the vertebrae and ribs, suggesting that the axial skeleton was cut
into segments. Incisions on the head of the femur result from disarticulation. Finally, fine incisions were
found on the distal ends of two metatarsals. They are suggestive of skinning.

The scatter of goat bones also reveals connected skeletal elements (Fig. 7/a). Nevertheless, these are not



exactly the same carcass parts as those described for the cattle. There are still lower limb connections
(radius/ ulna—metacarpus and tibia-metatarsus) but also upper limb connections such as a femur—tibia and
humerus— radius/ulna. The parts of the carcass appear to have been discarded, rather than deposited, as
evidenced by the disorganized remains.

The MNI is also three and among these three caprines, at least two have been identified as sheep based on
two left tali (Fernandez 2001; Zeder & Lapham 2010) (Fig. 7/b). The age of these caprines was calculated
using teeth from a hemi-maxillary and the age of fusion of the epiphyses. These factors indicate that they
must have been between 4 and 6 years old. Again, some skeletal parts are missing. Only a hemi-maxillary
was found, the remaining skull and the mandibles are missing. Moreover, no phalanges were discovered.
As with the cattle, the absence of these bones cannot be explained by a post-depositional process. No
anthropogenic traces were found, but the poor preservation of the assemblage could explain this
observation.

Unfortunately, the faunal analysis does not allow us to make any assumptions about the function of
C1421. Nevertheless, it can be assumed that this was a single deposition if one refers to the
preservation and intermingled state of the bones that must have been covered quite quickly. Due to the
low number of anthropogenic traces, it seems difficult to hypothesize about the removal of the meat.
Nevertheless, the absence of butchery marks does not necessarily mean that those bones are not remains
of consumption; it is possible that the meaty parts were deboned without marking the bones or that only
certain cuts were removed. The absence of burning or roasting marks can be explained by the simple fact
that the meat was boiled.

Nevertheless, in the case of cattle, it seems unlikely that segments as large as a tibia—tarsus—metatarsus
would have been cooked together. For caprines, this is not so easy to discount — an entire haunch of
sheep/ goat with femur—tibia or humerus—radius articulation is more likely.

A hypothesis to explain this animal bone deposit could be the rendering of the carcases following a natural
death (Putelat 2013; Barme & Clavel 2014). Disease may explain why the meat does not seem to have been
used, at least for the cattle. The incisions on the bones may be related to the action of rendering. If we
follow this hypothesis, it is possible that people threw extra waste, such as the two lower legs, into the
cavity at the time of deposit.

On the other hand, the lack of certain skeletal elements of both species, particularly skulls/mandibles,
raises the question of ritual deposits. Following the discovery of Iron Age foot-braziers, including one
decorated with a snake at the top of MSF-5, Benoist et al. (2015: 26) speculated on the symbolic
importance of the site that is the highest point of the oasis, and the possibility of the presence of an Iron
Age altar there. However, excavation of this area did not reveal any evidence of a Bronze Age or Iron Age
ritual building. In the meantime, the site was seriously damaged by the construction of a highway and a
pipeline.

On the subject of ritual spaces, it should be remembered that the nearby sites of Bithnah 44 (Fujairah), and
al-Madam 1-Tugeibah (Sharjah) have both delivered ritual contexts where remains of cattle and
caprines were buried in pits or cenotaphs (Skorupka, Mashkour & Benoist 2013; Cerro 2013). Could it be a
ritual deposit and offering, or simply the remains of food or a rendering to get rid of sick animals? The little
data in our possession do not allow us to come to a definitive conclusion.



The Iron Age Il and Early Il sites of Masafi-1, -2, and -3

The Iron Age ll/Early Il occupation (1300-600 BC) is distributed around a central area of cultivated land
dominated to the north-east by MSF-2, a hillside fortress. To the south-east lies a collective area, including
a building with a large, pillared meeting hall, a possible market, a canal (Charbonnier et al. 2017) and an
altar associated with several vertical pits (MSF-1). Not far from there, researchers have uncovered a cultic
site dedicated to a divinity represented as a snake (MSF-3).

The preservation of faunal remains is far from satisfactory and bones are highly fragmented and brittle (Fig.
8). On the sites located in the oasis (MSF-1 and MSF-

3), the percentage of identified fragments is about 50% of the material if we consider the NR. The
percentage of the WR appears to be consistently higher and reveals that the unidentified remains are small
and light fragments. The bones found at MSF-2 appear somewhat better preserved. However, it should be
kept in mind that three quarters of the material was assigned to the small ruminant (SR) category (see Fig.
4).

Apart from the Iron Age deposits in MSF-3, we should also note the presence of a pit (C302) that dates to
the late Islamic period and contained 138 bones comprising small bovids, camelids, birds, fish, and molluscs
(see Fig.

4). The preservation of the bones here is far better than that for the Iron Age levels (Fig. 8). The bulk of the
remains recovered from the three Iron Age sites belongs to mammals. Molluscs and fish (including a shark
vertebra) are represented by only a few remains at MSF-1. Among the mammals, caprines — sheep and
goats — are the most abundant. At MSF-1,goats outnumber sheep with a ratio of 2:1. No sheep were
identified at either MSF-2 or MSF-3. It should be noted that even if they are present in the region, sheep
are less well adapted than goats to the hyper-arid climate.

The four bones identified as camelids were found in the sites of MSF-1 and MSF-3. A single vertebral
fragment was attributed to domestic cattle. However, it is likely that other cattle bones were present, but
since they could not be distinguished precisely they are listed in the large mammals (LM) category that also
comprises other large mammals such as camelids.

Recalling the introduction and the general trend of faunal spectra at that time, one cannot but notice the
absence of wild taxa. Even if the presence of gazelle is highly probable, no bone could be attributed to it
with certainty. However, there are several poorly preserved fragments that are in doubt which were
allocated to ‘possibly Gazella sp.” In the absence of medium-sized mammals other than caprines and
gazelle, we would expect the MM (Medium Mammals) category to be composed of these species.

The distribution of faunal remains in the excavated areas

The three construction phases of the large pillared building of MSF-1 are shown in Figure 9. With the
exception of a few remains buried in a pit in the first phase of the public building, no bones were found in
the main room. Instead, they were found in the storage rooms to the west, in the small northern room that
housed a podium, and outside the building (Fig. 9/a).



During Phase Il, the bone remains are concentrated in the western storage rooms (Fig. 9/b). During Phase
[l all faunal remains were found to the north of the public building, in an area rich in ceramics and artefacts
that has been interpreted as a market place. It seems consistent that animals were also found there. The
species are varied: goats, cattle, dromedaries, fish (both bony and cartilaginous fish), and marine molluscs

(Fig. 9/c).

MSF-1 must have been a place for ceremonies and banquets (Benoist et al. 2012). The preparation of the
former may have taken place in the open air or in the secondary rooms of the public building. The absence
of bones associated with the last phase of the pillared building could be explained by the poor preservation
of the bones if they had been processed outside. Another possible explanation is that the cooking or refuse
area was located to the north-east, but Islamic graves have obliterated much of this area.

Not far from MSF-1 stands the small cultic structure of MSF-3 (Fig. 10/a). Except for a single goat fragment,
the temple did not yield any bones, which were concentrated in the eastern outer area.

The faunal remains at MSF-2 (Fig. 10/b) were mainly found in the rooms of the orthogonal structure
associated with a settlement or production area.

Discussion

MSF-1 and MSF-3 probably functioned in a complementary way. In the area of MSF-1, meetings and various
ceremonies were held, while MSF-3 was used as a devotional area. The cultic character is corroborated by
the discovery of some objects or ceramics related to the cult of the snake: incense burners, ceramics
decorated with snakes, copper snake figurines, and votive weapons. The buildings and artefacts found at
MSF-1 and MSF-3 are echoed at a number of other sites that also yielded faunal remains associated with
ritual activities: sacrifice and offering (Benoist et al. 2015). For example, at Bithnah, excavators found a
large number of pits filled with bones belonging to caprines and domestic cattle (Skorupka, Mashkour &
Benoist 2013). At Tell Abragq, a large quantity of bones filled the pit of a possible altar (Locus 48 — Potts

1991: 78; Benoist 2013). At Mudhmar East, in present-day Oman, the filling of Building 2 contained burnt
bones of young domestic caprines and cattle (Decruyenaere, Jean& Gernez, in preparation). At Al-Madam,
there were no human skeletons in the cenotaphs, only specific parts of young goats (Cerro 2013); no heads,
teeth, or vertebrae were found. Saruq al-Hadid is more difficult to interpret, but it seems that a small
guantity of the camel remains may have been deposited in ritual contexts (Roberts et al., forthcoming).
It is true that the Iron Age levels of Masafi did not yield any such deposits, but two observations deserve to
be made. Firstly, the vertical pits associated with the altar to the east of MSF-1 are similar to those found at
Bithnah. Some were found empty and interpreted as libation pits. Subsequently, the deposit in the Late
Bronze Age pit at MSF-5 echoes the above. Secondly, the species present are similar to those found in the
Iron Age pits of Bithnah, in the cenotaphs of al- Madam or in Building 2 of Mudhmar East. In the latter two
cases, selection of the bones had also been made. Are we observing the beginnings of a ritual tradition
involving banqueting practices that will continue until the Iron Age?

In conclusion, we have presented the faunal evidence found in the oasis of Masafi from the Late Bronze
Age to the Early Iron Age Ill and some later settlements during the Islamic period. In Masafi, sheep and
goats occupy a predominant place in the diet of the inhabitants with a ratio of 1:2. Cattle are not abundant,
but they are present and must have been a complementary resource for meat and dairy products alongside



sheep and goat. The rare remains of camels were only found in public areas during the Iron Age and they
were also found in deposits of the Islamic period.

Wild taxa are only attested by a small number of bones potentially attributable to gazelle. This lack of
diversity is the major difference from most Late Bronze and Iron Age sites in south-eastern Arabia where
wild animals have economic and social importance alongside the domesticates. However, this is also a
feature that brings it closer to the sites of Bithnah or al-Madam. Fish remains are rare at Masafi, but this
could be explained by the lack of sieving. Conversely, marine molluscs are surprisingly abundant in MSF-5.

While a more detailed paper on the MSF-5 shell assemblage is currently in preparation, the preliminary
information provided in the present study highlights the importance of marine resources both in the diet of
the inhabitants of the site, and in the economic activity such as the manufacture of shell adornments and
the use of shell tools. The large proportion of worked shell suggests the presence of a workshop during the
Late Bronze Age. Further studies are needed to assess the use of shell tools (such as scrapers or knives) at
the site. Shell taxa, which have been identified, show contacts with sites located on the coast of the Gulf of
Oman.

Acknowledgements

We are very grateful to our collaborators from the Fujairah Tourism and Antiquities Authority: S. Al-
Samabhi, A. Al-Shamsi, S. Ali Hasan, and A.K. Late Wahid Ali. We also thank the French Archaeological
Mission in the United Arab Emirates headed by S. Méry and the French Ministry of Europe and Foreign
Affairs for their support. Finally, we wish to express our gratitude to the Muséum national d’Histoire
naturelle de Paris and the UMR 7209 for allowing us access to their collections.

References

Barme M. & Clavel B. 2014-2015. La pratique urbaine de I'équarrissage a la charniére du Moyen Age et de
I’époque moderne. Archéopages 41: 30-39.

Barone R. 1986. Anatomie comparée des mammiféres domestiques. Tome 1 (Ostéologie). Paris:
Vigot.

Bartosiewicz L. 2009. Skin and bone: Taphonomy of a medieval tannery in Hungary. Journal of Taphonomy
7/2-3:93-111.

Benoist A. 2013. A small green paradise. Economic strategies, ritual practices and local ancestors of
the Iron Age community of Masafi (Fujairah, United Arab Emirates). Proceedings of the Seminar for Arabian
Studies 43: 47-62.



Benoist A., Bernard V., Brunet O. & Hamel A. 2011. The Iron Age occupation at Masafi: Report on two
seasons of excavations. Pages 148-151 in D. Potts & P. Hellyer(eds), Fifty years of Emirates archaeology.
Proceedings of the second international conference on the archaeology of the United Arab Emirates.
London: Trident Press.

Benoist A., Bernard V., Charbonnier J., Goy J., Hamel J. & Sagory T. 2012. Une occupation de I’4ge du Fer a
Masafl. Travaux récents de la Mission archéologique frangaise aux E.A.U. dans 'Emirat de Fujairah.
Arabian Humanities 17: 1-21.

Benoist A., Le Carlier C., Goy J., Degli Esposti M., Armbruster B. & Attaelmanan G. 2015. Snakes,
copper and water in south-eastern Arabian religion during the Iron Age: The Bithnah and Masafi
evidence. Pages 21-36 in M. Arbach & J. Schiettecatte (eds), Pre-Islamic South Arabia and its neighbours:
New developments of research. (British Archaeological Reports, International Series 2740).
Oxford: Archaeopress.

Boessneck J. 1969. Osteological differences between sheep (Ovis aries Linné) and goat (Capra hircus
Linné). Pages 331-358 in D. Brothwell & E.S. Higgs (eds), Science in archaeology, a survey of progress and
research. London: Thames and Hudson.

Bosch S.T., Dance P.S., Moolenbeek R.G. & Oliver P.G. 1995. Seashells of eastern Arabia. Dubai:
Motivate Publishing.

Casteel B.W. 1978. Faunal assemblages and the ‘Wiegemethods’ or weight method. Journal of Field
Archaeology 71-77.

Cerro C. del 2013. Biological remains at al-Madam (Sharjah, UAE). Archaeological, archaeobotanical
and archaeozoological studies in an Iron Age farming-stockbreeding village. Bioarchaeology of the
Near East 7: 21-32.

Charbonnier J., Purdue L., Calastrenc C., Regagnon E., Sagory T. & Benoist A. 2017. Ancient agricultural
landscapes in Southeast Arabia: Approach and first results of an archaeological, geo-archaeological, and
spatial study of the Masafi Palm Grove, Emirate of Fujairah. Pages 45-65 in W.Y. al-Tikriti & P. Yule (eds),
Proceedings of Water and Life in Arabia Conference, 14th— 16th December 2014. Abu Dhabi: Abu Dhabi
Tourism and Culture Authority.

Charbonnier J., Crépy M., Régagnon E., Calastrenc C., Sagory T., Benoist A. & Purdue L. 2020. Exploitation of
groundwater in the oasis of Masafi (UAE): A diachronic perspective. Arabian Archaeology and
Epigraphy 31/2: 478-500.

Decruyenaere D., Jean M. & Gernez G. (in preparation). New insights on ritual practices during the Iron Age
in the Oman peninsula through the faunal remains of Mudhmar East Il.

Degli Esposti M. & Benoist A. 2015. More on Masafi ancestors: The Late Bronze Age of Masafi-5.
Proceedings of the Seminar for Arabian Studies 45: 57-74.

Driesch von den A. & Obermaier V. 2007. The hunt for wild dromedaries during the 3rd and 2nd millennia
BC on the United Arab Emirates coast. The camel bones from the excavations at al-Sufouh 2, Dubai/ UAE.



Documenta Archaeobiologiae 6: 133-167.

Fernandez H. 2001. Ostéologie comparée des petits ruminants eurasiatiques sauvages et domestiques
(Rupicapra, Ovis, Capra et Capreolus): Diagnose différentielle du squelette appendiculaire. PhD
thesis, Muséum d’Histoire Naturelle, Geneve. [Unpublished.]

Goy J., Le Carlier de Veslud C., Degli Esposti M. & Attaelmanan A.G. 2013. Archaeometallurgical survey
in the area of Masafi (Fujairah, UAE): Preliminary data from an integrated programme of survey,
excavation, and physicochemical analyses. Proceedings of the Seminar for Arabian Studies 43: 127-144.

Halstead P. & Collins P. 2002. Sorting the sheep from the goats: Morphological distinctions between the
mandibles and mandibular teeth of adult Ovis and Capra. Journal of Archaeological Science 29: 545-553.

Helmer D. & Rocheteau M. 1994. Atlas du squelette appendiculaire des principaux genres holocénes
de petits ruminants du Nord de la Méditerranée et du Proche-Orient (Capra, Ovis, Rupicapra, Capreolus,
Gazella). Fiche d’ostéologie animale pour I'archéologie, série B: Mammiferes: 1-21.

Hillson S. 1986. Teeth. Cambridge: Cambridge University Press.

Lidour K., Pellegrino M.P., Charbonnier J. & Benoist A. (in preparation). New evidence on the production
and exchange of marine shell adornments and tools during the Late Bronze Age in Masafi (Emirate of
Fujairah, UAE).

Magee P. 2015. When was the dromedary domesticated? Zeitschrift fiir Orient-Archdologie 8: 252-277.

Magee P., Uerpmann H-P., Uerpmann M., Jasim S.A., Hindel M., Barber D. & Hammer E. 2009.
Multi- disciplinary research on the past human ecology of the east Arabian coast: Excavations at Hamriya
and Tell Abraq (Emirate of Sharjah, United Arab Emirates). Arabian Archaeology and Epigraphy 20: 18—
29.

Phillips C.S. & Mosseri-Marlio C.E. 2002. Sustaining change: The emerging picture of the Neolithic to Iron
Age subsistence economy at Kalba, Sharjah Emirate, UAE. Pages 195-210 in H. Buitenhuis, A.M. Choyke,

M. Mashkour & A.H. al-Shiyab (eds), Archaeozoology of the Near East 5. Groningen: ARC-Publicaties.
Potts D.T. 1991. Further excavations at Tell Abraq. Copenhagen: Munksgaard.

Putelat O. 2013. Archéologie des dépo6ts animaux et mortalité extraordinaire du cheptel bovin au
premier Moyen Age. Plaidoyer pour une redynamisation et une mise en perspective de la recherche.
Pages 249-274 in G. Auxiette & P. Meéniel (eds), Les dép6ts d’ossements animaux en France, de
la fouille a I'interprétation. Actes de la table ronde de Bibracte (15—17 octobre 2012). (Archéologie des
plantes et des animaux, 4). Dremil-Lafage: Editions Mergoil.

Roberts J., Weeks L., Cable C., Fillios M., al-Aali Y.Y., Boraik M. & Zein H. 2018. The role of wild
terrestrial animals in late prehistoric societies of south-eastern Arabia: New insights from Saruq al-Hadid.
Arabian Archaeology and Epigraphy 29: 115-134.



Roberts J., Weeks L., Fillios M., Cable C., Carter M., al- Aali Y.Y. ... Zein H. 2019. The exploitation of marine
resources at Saruq al-Hadid: Insight into the movement of people and resources in Bronze and Iron Age
south-eastern Arabia. Arabian Archaeology and Epigraphy 30: 179-198.

Roberts J., Weeks L., Fillios M., Cable C,, Fillios M., al- Aali Y.Y. ... Zein H. 2020. The bird remains from
Saruq al-Hadid: Insights into human activity and the environment in late prehistoric southeastern Arabia.
Quaternary International 543. doi: 10.1016/j/ quaint.2020.03.021 (accessed on 06/04/2022).

Roberts J., Weeks L., Fillios M., Cable C., Fillios M., al- Aali Y.Y. ... Zein H. (forthcoming). The changing
relationships between humans and the dromedary camel (Camelus dromedarius) in late prehistoric Arabia:
New zooarchaeological evidence from Saruq al-Hadid.

Schmid E. 1972. Atlas of animal bones: For prehistorians, archaeologists and quaternary geologists.
London/New York: Elsevier Publishing Company.

Skorupka M., Mashkour M. & Benoist A. 2013. Analyses des vestiges osseux de Bithnah-44: Des sacrifices
animaux. Pages 350—392 in A. Benoist (ed.), La Vallée de Bithnah au cours de I’Age du Fer. (British
Foundation for the Study of Arabia Monographs, 44). Oxford: Archaeopress.

Stephan E. 1995. Preliminary report on the faunal remains of the first two seasons of Tell Abrag, Umm

al-Quwain, United Arab Emirates. Pages 52—63 in H. Buitenhuis & H-P. Uerpmann (eds), Archaeozoology in
the Near East 2. Leiden: Backhuis Publishers.

Uerpmann H-P. 1973. Animal bone finds and economic archaeology: A critical study of ‘osteo-
archaeological’ method. World Archaeology 4/3: 307-322.

Uerpmann M. 2001. Remarks on the animal economy of Tell Abrag (Emirates of Sharjah and Umm al-
Qaywayn). Proceedings of the Seminar for Arabian Studies 31: 227-233.

Uerpmann M. & Uerpmann H-P. 2017. The Iron Age site of Muweilah (Sharjah, UAE) and the problems
of dromedary domestication. Pages 312—-319 in M. Mashkour & M. Beech (eds), Archaeozoology of the
Near East 9. Oxford: Oxbow Books.

Vigne J-D. 1991. The meat and offal weight (MOW) method and the relative proportion of ovicaprines in
some ancient meat diets of the north-western Mediterranean. Rivista di Studi Liguri A. 57: 21-47.

Vogt B. & Franke-Vogt U. 1987. Shimal 1985/1986: Excavations of the German mission in Ras al-Khaimah,
U.A.E. A preliminary report. Berlin: Reimer.

Zeder M. & Lapham H. 2010. Assessing the reliability of criteria used to identify postcranial bones in sheep,
Ovis, and goats, Capra. Journal of Archaeological Science 37/11: 2887-2905.

Zeder M. & Pilaar S.E. 2010. Assessing the reliability of criteria used to identify mandibles and
mandibularteeth in sheep, Ovis, and goats, Capra. Journal of Archaeological Science 37: 225-242.



Authors’ addresses

Delphine Decruyenaere, CNRS et MNHN, Archéozoologie, Archéobotanique: Sociétés, Pratiques et
Environnements (AASPE/ UMR 7209), 55 Rue Buffon, Paris, France.

e-mail decruyenaere.d@gmail.com

Marjan Mashkour, CNRS et MNHN, Archéozoologie, Archéobotanique: Sociétés, Pratiques et
Environnements (AASPE/ UMR 7209), 55 Rue Buffon, Paris, France.

e-mail marjan.mashkour@mnhn.fr

Kevin Lidour, post-doctoral researcher, Fyssen Foundation Grant, Instituto Internacional de
Investigaciones Prehistéricas de Cantabria, Avenida de los Castros, s/n, 39005, Santander, Cantabria,
Spain.

e-mail lidour01l@gmail.com

Karyne Debue, CNRS et MNHN, Archéozoologie, Archéobotanique: Sociétés, Pratiques et
Environnements (AASPE/ UMR 7209), 55 Rue Buffon, Paris, France.

e-mail karyne.debue@mnhn.fr

Thomas Sagory, Musée d’Archéologie Nationale, Domaine National de Saint Germain en Laye, 78100
Saint Germain- en-Laye, France.

e-mail thomas.sagory@gmail.com

Maria Paola Pellegrino, Université Paris 1 Panthéon-Sorbonne, University of Bologna, CEFREPA, UMR
7041 — APOHR, Maison de I’Archéologie et de I'Ethnologie, 21, allée de I'Université, F-92023
Nanterre Cedex, France.

e-mail maria.pellegrino9@studio.unibo.it

Julien Charbonnier, Archaios, 20, rue des Gravilliers, 75003 Paris, France.

e-mail julien.charbonnier@archaios.fr

Anne Benoist, CNRS, Archéorient, Maison de |'Orient et de la Méditerranée, 7 rue Raulin, 69365 Lyon
Cedex 9, France.

e-mail anne.benoist@mom.fr



mailto:decruyenaere.d@gmail.com
mailto:decruyenaere.d@gmail.com
mailto:marjan.mashkour@mnhn.fr
mailto:marjan.mashkour@mnhn.fr
mailto:lidour01@gmail.com
mailto:karyne.debue@mnhn.fr
mailto:thomas.sagory@gmail.com
mailto:maria.pellegrino9@studio.unibo.it
mailto:julien.charbonnier@archaios.fr
mailto:anne.benoist@mom.fr




O Late rne gesites
@® 1 n gesites
© Late tTne rn gessites

L

0 100 200 km

FIGURE 1. The location of the Late Bronze and Iron Age sites mentioned in this paper.



MSF-1 MSF-2 MSF-3 MSF-5 Total
Late Bronze Age 634 634
Iron Age 11 519 29 A 575
Iron Age II - Early Iron Age II1 1 1
Early Iron Age III 309 309
Islamic 138 138
Total 829 29 165 634 1657

FIGURE 2. Distribution of faunal remains in NR (number of remains) by period and site at Masdft.




MSF-5
C1421
Settlement
UF 816 UF 819
Species NR %NR WR %WR | NR %NR WR  %WR NR % NR WR  %WR

Bos sp. 1 2,6 373 30,2 180 53,6 2360,5 90,6
Capra hircus 74 0.8 2.1 0,1
Ovis aries 3] 1.8 333 1.3
Caprinac 67 18,9 1765 68 3 1,2 15,6 0.6
LM i 17,9 67,8 54,9
SR 2 0.8 1.9 0.1
Unidentified Mammal |31 79,5 18,4 14,9 83 24,7 34,6 1.3 2 0.8 6,9 0.3
Mollusc 250 96,5 24025 989
Total 39 100 123,5 100 336 100 2604,9 100 259 100 2429 100

FIGURE 3. Distribution of faunal remains in NR (number of remains) and WR (weight of remains) at MSF-5.




MSF-1 MSF-2 MSF-3

Iron Age I1 Iron Age II-111 Early Iron Age II] Iron Age II Iron Age 11 Islamic

NR WR NR WR NR WR NR WR NR WR NR WR
Capra hircis 15 19 2 115 1 10,5
Ovis aries 8 29.6 2 223
Caprinae 143 191,6 47 79.8 5 12,4 7 9.9 37 71
Capra/Gazella 3 2 1 0,7
SR 137 68,9 59 374 22 el 2 0,9 64 39.8
Bos sp. 1 0.4
Camelus sp. 3 12,6 1 224 1 63
Total Identified 310 324,1 106 17,2 |29 1346 |11 2453 |105 196,8
LM B 39.4 46 554 2 52,6
MM 5 2,1 147 335
Indet 171 36 6 34 14 22 30 3
Total Unidentified 181 77.5 199 92,3 16 54,8 30 3
Total Mammal 491 401,6 305 2095 |29 1346 |27 300,1 |135 199.8
Aves 1 0,2 1 1.2
Total Aves 1 0,2 1 12
Carcharhinidae (Shark) 1 1
Fish (Cf. Tuna) 1 14
Fish 3 0.4 1 0.2
Total Fish 3 0.4 2 2.4 1 02
Mollusc (bivalve, Cf, bénitier) 1 7
Mollusc (bivalve) 2 4,3
Mollusc (gasteropod terrestrial) |15 0,7
Molluse (gasteropod) 0.5
Mollusc 4 1.5 1.3 1 1
Total Mollusc 24 ) 1 T 2 13 1 1
Total |519 |409,2 |1 |7 |309 |213,2 |29 |134,6 |27 |300,1 |138 |202,2 |

FIGURE 4. Distribution of faunal remains in NR (number of remains) and WR (weight of remains) at MSF-1, -2, and -3.
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FIGURE 6. MSF-5: a. distribution of cattle bones, UF 819; left bones in red, right bones in blue, axial bones in
grey, stones in dark grey; b. anatomical distribution of cattle bones (NMI) recovered from UF 819 (original CAD
M. Coutureau [Inrap]).
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Caprinae
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FIGURE 7. MSF-5: a. distribution of Caprinae bones, UF 819; left bones in red, right bones in blue, axial bones
in grey, stones in dark grey; b. anatomical distribution of Caprinae bones (NMI) recovered from UF 819
(original CAD M. Coutureau [Inrap]).
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FIGURE 10. Distribution of faunal species at: a. MSF-2; and b. MSF-3; in red: species identified; in orange: categories Caprinae,
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