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A B S T R A C T   

Recent archaeological excavations in the Negev desert in the southern Levant have yielded a variety of mollusk 
shells originating from the Mediterranean Sea, the Nile River, and the Red Sea, uncovered in the trash mounds 
and settlements of Byzantine and Early Islamic sites. These remains indicate that aquatic products were among 
the merchandised comestibles transported across long distances. Three shellfish taxa manifest such trans-
portation: (1) the small clam, Donax trunculus, commonly found in the exposed sandy wash zones of the Eastern 
Mediterranean coast; (2) the large freshwater mussel, Chambardia rubens, whose habitat stretches from the Nile 
River to western Africa; and (3) the large conch, Lambis truncata, commonly found in the shallow waters of the 
Red Sea. The breakage and abrasion patterns of the shell fragments of these three species suggest that they were 
collected as live specimens and not as empty shells washed ashore. The other taxa, however, were mostly 
collected as empty shells to be used, for example, as ornaments.   

1. Introduction 

Mollusks are useful indicators in reconstructing trade connections as 
they can be assigned to specific habitats. In regard to the trade in 
mollusk shells, collected from the seashore for the use as raw material, 
amulets and ornaments, as status symbols, or as items of symbolic or 
religious value, the distance between the origin of the shell and its place 
of final destination is difficult to assess (Claassen, 1998). However, when 
using mollusk flesh as food, the distance between the place of origin and 
the place of consumption is critical, in determining whether the mol-
lusks could be transported fresh or needed to be preserved. In the 
Roman/Byzantine Mediterranean world, edible marine mollusks were a 
customary, albeit relatively minor, part of the diet (Bourbou et al., 
2011). While not as popular as depictions of fish in works of art, mol-
lusks too were depicted on mosaics and wall paintings and discussed in 
the literature (Nicholson et al., 2018: 272). Of special interest here are 
those edible shellfish that represent long-distance trade networks and 
whose remains have been found hundreds of kilometers inland. Long- 
distance transport of perishable items requires planning and the 

means to store and transport them without them becoming spoiled or 
infested by bacteria before reaching their destination (Blevis et al., 2021; 
deFrance, 2009; Ervynck et al., 2003; Twiss: 54, 2019; van der Veen, 
2003; van Neer et al., 2006). Shellfish were already being distributed 
across significant distances in the pre-Classical period and this increased 
in Roman times. The literary sources document long-distance trade in 
mollusks: in Rome, the upper echelons of society regularly consumed 
oysters shipped from Baiae (in the Bay of Naples), Britain, and the 
Hellespont (Dardanelles) to name just a few examples (Pliny, Natural 
History 9.169; 32.62; Juvenal, Satires 4.141; Ausonius, Letters 5.37; 
Catullus, Fragments 2; Virgil, Georgics 1.207). Andrews (1948: 300) 
suggested that the shellfish were transported live on board ships, in 
specially designed open tanks. 

The archaeological finds of shellfish thus provide important insights 
into: (1) the demand for aquatic food items; (2) the preservation and 
packing of perishable food items for long-term storage and trans-
portation; and (3) land-transportation over long distances. The evidence 
demonstrates that shellfish reached a variety of destinations, far 
removed from coasts and rivers. Marine shells have been found, for 
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example, in inland Roman camps in Germany and Switzerland (Keller: 
565, 1913; Schaaffhausen: 211, 1891). 

The transport of fresh mollusks in the Roman period took place 
probably during the winter months, using amphorae or other vessels 
filled with water or even covered with snow (Marzano, 2013: 191-192). 
The length of time that mollusks can remain fresh differs among taxa. 
Winder (2017: 244), for example, contends that oysters will remain 
fresh for up to 10 days if kept cool and closely-packed into baskets or 
pots. In the warm Levant, however, the consumption of fresh mollusks 
was limited to settlements near the coast. A solution for long-term 
storage or long-distance transportation of mollusks was to preserve 
them through smoking, salting, drying, or pickling, similarly to pre-
served fish (e.g. Apicius, On the Subject of Cooking 1.14; see Waselkov, 
1987: 105-109). 

The question of transportation, preservation, and commerce is 
especially interesting when it comes to the discovery of edible marine 
mollusks in arid environments like the Negev Desert in the southern 
Levant, far distant from the sea. Three shellfish taxa are prime examples 
of such practices in the archaeological record of the southern Levant: (1) 
the Nile freshwater mussel, Chambardia rubens (previously named 
Aspatharia rubens) which is frequently found in many archaeological 
sites throughout most of the historical record (e.g., Bar-Yosef Mayer, 
2007; Ktalav, 2015; Nigro et al., 2018; Reese et al., 1986; Romanus 

et al., 2008; Sala, 2014); (2) the second species, more specific to Roman 
and Byzantine times and possibly representing gourmet cuisine, is the 
Mediterranean clam, Donax trunculus (e.g., Bar-Oz et al., 2007; Mienis: 
409, 2006; Morand, 2020; Nicholson et al., 2018:271; Pinto-Guillaume, 
2002; Reese: 266, 1995; Reese, 2008: 455); and (3) the edible Red Sea 
conch, Lambis truncata. 

Recent archaeological excavations in the Negev Desert discovered 
Nile mussels, Mediterranean clams, and Red Sea conchs both in trash 
mounds and inside the settlements. These provide new avenues from 
which to study the historical importance of shellfish during the Byzan-
tine (4th-mid-7th centuries CE) and Early Islamic (mid-7th-8th centuries 
CE) periods. Here we studied the taxonomic composition of these mol-
lusks from three Negev sites in order to verify their origins, and explored 
their taphonomy to determine whether they had been collected as empty 
shells from the beach or harvested live from the sea. Our findings 
contribute to a better understanding of the infrastructure of the inter-
national commercial networks that enabled shellfish to be transported 
over such great distances. We also tested the validity of the common 
assumption that the delivery of food items across long distances should 
indicate their status as expensive and rare commodities. 

Fig. 1. Map of excavated sites and Byzantine trade routes.  
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2. The sites 

We studied the mollusks recently excavated at the Byzantine and 
Early Islamic settlements of Elusa, Shivta, and Nessana (Fig. 1), situated 
in an area of the Negev that receives an average of 200–50 mm of annual 
rainfall. 

Elusa. The capital of the province Palaestina Tertia was an urban 
center of a large agricultural hinterland. Byzantine Elusa (estimated area 
0.39 km2) includes the remains of extensive public buildings, such as a 
theatre, gymnasium, public baths, churches, and pottery workshops 
(Negev, 1993; Goldfus et al., 2015; Heinzelmann and Erickson-Gini, 
2015; Schöne et al., 2019). Elusa evolved from a small waystation on 
the Nabataean trade route between the 3rd century BCE and 2nd CE, to a 
flourishing city during the Byzantine period (4th-5th centuries CE), 
before undergoing a significant societal decline in the mid-6th century 
CE. The shell assemblage from Elusa comes from two landfills outside 
the settlement that were identified as domestic garbage, dated to the 
Byzantine periods (4th-mid-6th centuries CE, Bar-Oz et al., 2019). 
Additional evidence for the use of shellfish during the Byzantine and 
Early Islamic periods comes from excavations in the core settlement area 
which focused on the investigation of the intra-urban road system 
(Heinzelmann et al., 2017). 

Shivta. The site is situated on a low limestone ridge on the northern 
bank of Wadi Zetan in the Negev highlands, in an arid region ca. 40 km 
southwest of Beer-Sheba. The village was located in an intensively 
cultivated area with a broad range of agricultural activities both close to 
and within the site (Tepper et al., 2020a). At the center of the settlement 
are two public reservoirs and three churches. The prosperity of Shivta, 
reflected in its public monuments and elaborate private houses, covering 
an area of 0.09 km2, reached its zenith during the Byzantine period (5th- 
6th centuries CE) and was gradually abandoned during the Early Islamic 
period (Avni: 262, 2014; Tepper et al., 2015, 2018). The Shivta shell 
assemblage comes from domestic contexts and landfills both inside and 
outside the settlement (Byzantine and Early Islamic periods; Tepper 
et al., 2018). 

Nessana. Located on both banks of Nahal Azuz, its remains are spread 
over an area of about 0.2 km2. It was settled from the Hellenistic period 
until the Early Islamic period and functioned as a trade station during 
the Byzantine and Early Islamic periods (Shereshevski: 49-52, 1991; 
Magness: 90-92, 180-185, 2003; Avni: 261-267, 2014). The site com-
prises a military fort and three churches, one of which contained a 
papyrus archive from the Byzantine and Early Islamic periods (Colt, 
1962, Kraemer, 1958, Negev, 1991). Another church, a monastery, and 
several houses also belong to the Late Byzantine and Early Islamic pe-
riods (Urman, 2007). Mollusks from the Mediterranean Sea, the Red Sea, 
and the Nile River were found during Colt and Urman’s excavations at 
the site (Mienis, 2004a, 2004b; Wilfrid: 67-68, 1962). The recently 
discovered shell assemblage comes from landfills outside the settlement 
(Byzantine and Early Islamic; periods; Tepper et al., 2020b). 

3. Materials and methods 

The mollusk remains were retrieved by handpicking and dry-sieving 
through a 5 mm mesh of all the sediments from excavated contexts that 
included the floors of houses and domestic garbage mounds (for exca-
vation methods and chronology, see: Bar-Oz et al., 2019, Tepper et al., 
2018, Tepper et al., 2020b). The recovered material is kept in the 
Zooarchaeological lab at the University of Haifa. 

Taxonomic identification of the mollusks was carried out in com-
parison with a reference collection of mollusks originating from 
different aquatic habitats: Red Sea, Mediterranean Sea, freshwater 
habitats of the southern Levant, and the Nile. Identification to genus and 
species level was based on comparative material in the zoological 
collection of Beit Margolin, Oranim Academic College, the European 
shell guide (Poppe and Goto, 1991), Red Sea and Eastern Arabian shells 
(Bosch et al., 1995; Rusmore-Villaume, 2008), and the WoRMS online 

database (http://www.marinespecies.org/). 
The number of identified specimens (NISP) was used for taxonomic 

quantification and intra-site comparison (Lyman and Lyman, 1994, 
Reitz and Wing, 1999). Species richness was calculated as the number of 
species identified, and diversity index was calculated for non-random 
collections (Brillouin Index-BH) (Krebs, 1999). Statistical analysis was 
performed with R. 

In order to distinguish between the shells of mollusks that had been 
gathered as live specimens for consumption, and mollusks that had been 
collected as empty shells along the seashore, we applied taphonomical 
criteria (Claassen, 1998; Gordillo and Archuby, 2014). Fragmentation 
refers to the breakage of skeletal elements irrespective of natural joints 
(Speyer and Brett, 1988). Potential sources of abiotic fragmentation 
include abrasion by sand blasting and by rolling or high energy 
pounding. However, the various sources of breakage and fragmentation 
are difficult to differentiate. Another agent of shell destruction in 
intertidal and shallow sublittoral environments is that of burrowing and 
predation by marine organisms (Zuschin et al., 2003). Both pre- and 
post-mortem processes indicate the collection of empty shells from the 
shore. Shells were considered to have been collected “dead” or “alive” 
based on the taphonomic criteria detailed in Table 1. 

The mode of fragmentation of each shell specimen was recorded as 
follows: complete = 90–100% of shell; broken = 90–50% of shell; 
fragment = less than 50% of shell. Other factors such as burning and 
perforation were also documented for all identified specimens. Signs of 
burning were recorded as present/absent according to changes in shell 
color: gray-black (burnt), or white (unburnt). Perforation could be a 
consequence of predation, abrasion, or deliberate manipulation by 
people for bead production (Claassen, 1998; Francis, 1982). For the 
latter, we differentiated among the various methods: gouging, scratch-
ing, hammering, sawing, and grinding (Francis, 1982). 

Measurements of maximum length were performed on the Mediter-
ranean Sea wedge clam, Donax trunculus (Donacidae), in order to test for 
the occurrence of size selection. The archaeological measurements were 
compared with those of present-day natural population (Neuberger- 
Cywiak et al., 1989). The Red Sea giant spider conch, Lambis truncata 
(Strombidae) fragments were measured for height to test for consistency 
in anthropogenic breakage pattern. Both measurements (Fig. 2) were 
taken to the nearest mm using a digital caliper. 

4. Results 

The total of 669 shells recovered from the three sites represented 
three aquatic habitats: Mediterranean Sea (n = 479;72%), Nile River (n 
= 144; 22%), and the Red Sea (n = 46; 7%). Taxonomic identification to 
family and species level, as well as origin of habitat and relative abun-
dance by site and period, are presented in Table 2 and Fig. 3; species 
diversity is presented in Table 3. 

4.1. Taxonomic composition 

A total of 418 specimens derived from Byzantine layers (4th-7th 
century CE) and another 237 from Early Islamic layers (7th-9th century 
CE). The most abundant species were Donax trunculus (n = 231), 
Chambardia rubens (n = 144), Glycymeris nummaria (n = 115), 

Table 1 
Taphonomical criteria distinguishing between specimens that were gathered 
alive to specimens collected as empty shells.  

Taphonomical 
criteria 

Alive (gathered as a living 
specimen) 

Dead (collected as empty 
shell) 

Breakage Complete Broken, fragmented 
Holes None Drill holes by predators or 

abrasion 
Bioerosion None or only on dorsal side On ventral side 
Abrasion None or only post deposition Shell edges are smoothen  
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Cerastoderma glaucum (n = 43), and Lambis truncata (n = 25). 
Analysis of the mollusk remains revealed a relatively high species 

richness (S’) during the Early Islamic period in Nessana (S’ Early Islamic 
= 25), and a more moderate richness in Elusa (S’ Early Byzantine = 16, 
S’ Middle Byzantine = 12) and Late Byzantine Nessana (S’ Late Byzan-
tine = 12). The relative lower S’ in Shivta (S’ Middle Byzantine = 9, S’ 
Early Islamic = 8) and Late Byzantine and Early Islamic Elusa, might 
derive from small sample size. 

In Elusa, the Early Byzantine assemblage from the garbage mounds is 
very small, comprising only 20 specimens, most of which are from the 
Mediterranean Sea (S’=8, 85% of the assemblage). The Red Sea is rep-
resented by only three taxa. The larger Middle Byzantine assemblage 
from the mounds (NISP = 189, BH = 0.83) is heavily dominated by the 
Mediterranean clam D. trunculus (NISP = 150; 80%). The Middle 
Byzantine assemblage also includes several freshwater clams (C. rubens; 
NISP = 9) from the Nile. Most of the Mediterranean taxa in the assem-
blage inhabit either the littoral zone, or shallow waters on sand/mud 
bottom (Poppe and Goto, 1991). The Byzantine assemblage recovered 
from the core settlement area of Elusa strongly reflects the trend visible 
in the shellfish remains from the garbage mounds: The majority of the 
109 specimens originates from the Mediterranean Sea (S’=8, 86% of the 
assemblage). Equally, a dominance of the Mediterranean clam 
D. trunculus (NISP = 36; 33%) can be observed. The Red Sea represents 
only 6% of the whole assemblage (S’=5; NISP = 7) and the Nile River 
amounts to 8% (NISP = 9) with C. rubens being the only taxon from this 
habitat. Contrary, the Early Islamic assemblage (S’=4; NISP = 23) re-
veals a dominance of the Nile clam C. rubens (NISP = 15; 65% of the 
assemblage), whereas Mediterranean- (NISP = 7; 30%) and Red Sea- 
(NISP = 1; 4%) taxa significantly decrease. 

The assemblage in Shivta reveals a different pattern, with around 
half the shells being from the Mediterranean and half from the Nile, with 
a very few Red Sea shells. The Mediterranean clam D. trunculus, which is 
dominant at Elusa, is almost absent from Shivta, where the dominant 
Mediterranean species is Glycymeris nummaria. This pattern was 
observed for both periods of occupation at the site, i.e. Byzantine and 
Early Islamic. 

The shell assemblage in Nessana reveals a combination of the pat-
terns observed in Elusa and Shivta. Mediterranean taxa, which compose 
about half of each of the assemblages, are dominant in both the Late 
Byzantine and Early Islamic layers. Similar to Elusa, in Nessana both 
layers include Donax, although Glycymeris is also abundant in the Early 
Islamic layer. Otherwise, similar to Shivta, the most common taxon is 
the Nile bivalve C. rubens. In contrast to Elusa and Shivta, the Nessana 
samples for both the Late Byzantine and Early Islamic periods comprise a 
considerable quantity of Red Sea shells. Species richness and diversity 
too are high in the Nessana assemblage from the Early Islamic period 
(S’=25, BH = 2.02). 

4.2. Taphonomy 

Taphonomical criteria were applied in order to distinguish between 
mollusks that had been gathered as live specimens that could be 
consumed and those that had been collected as empty shells along the 
seashore and used for other purposes. A summary of these observations 
is provided in Appendix A. 

In the garbage mounds from Elusa, the surface of all the Mediterra-
nean specimens (n = 11), except D. trunculus (n = 5) and one Bolinus 
brandaris, were worn, indicating that they had been collected as empty 
shells from the seashore. Furthermore, with the exception of two shells 
of Nassarius circumcinctus that had holes in their dorsum, the rest of the 
shells show no artificial manipulation and it is not clear why they were 
brought to the site. The Red Sea shells, in contrast, had been worked and 
used as beads or amulets, including one bead of Monetaria annulus and 
another one of Engina mendicaria. Similar results were obtained from the 
core settlement at Elusa (Lehnig et al., forthcoming). 

The surface of the Shivta shells was also heavily dominated by well- 
worn shells, from both the Mediterranean and the Red Sea, again indi-
cating that they had been collected as empty shells from the seashore (n 
= 31). They showed no signs of artificial manipulation, except in an 
Early Islamic layer, in which one broken valve of Cerastoderma glaucum 
with an artificial hole in the umbo, was found. The Nile shells (n = 25) 
are heavily fragmented and deteriorated since the natural structure of 
the shell tends to split, which makes it hard to determine whether they 
had been collected as live specimens or empty shells. However, since no 
bioerosion was found inside the shells, we lean towards them having 
been collected as live specimens. 

Similarly, in the Nessana assemblage, the Mediterranean taxa 
(except for D. trunculus; n = 35) were all worn, and had therefore 
probably been collected as empty shells from the seashore (n = 102). A 
few have artificial holes and would have been used as beads or orna-
ments, such as one Columbella rustica and one Nassarius circumcinctus 
that were found in a Late Byzantine context and one C. rustica and one 
Conus ventricosus that were found in an Early Islamic context. Another 
third of the assemblage (n = 86) comprised fragmented and split valves 
of the Nile bivalve C. rubens, indicating that they had been collected as 
live specimens. Four of the small-size gastropods that originated from 
the Red Sea had been worked into beads. The same taxa were also 
documented as having been used for beads or ornaments in the report of 
a previous excavation at the site (Mienis, 2004a: 193). Importantly, most 
of the gastropod shells found in Nessana that originated from the Red 
Sea had not been made into ornaments and belonged to L. truncata, one 
of the largest edible gastropods inhabiting the shallow waters of the Red 
Sea. 

4.3. The main taxa 

Donax trunculus. This was the most dominant species (n = 231) in the 
overall shell assemblage from the three Negev sites. Furthermore, the 
taphonomy and context indicate its use as a food. Nowadays, it is 
considered a gourmet delicacy, usually used to make clam broth 
(Davidson, 2014: 867). 

D. trunculus is an Atlantic-Mediterranean warm-temperate species 
found on beaches across the Mediterranean and Black Seas. It occurs in 
exposed sandy wash zones of the beach, at high densities between 0 and 
3 m depth and at lower densities at 6 m (Barash and Danin, 1992; 
Neuberger-Cywiak et al., 1989; Zeichen et al., 2002). It feeds on 
phytoplankton and suspended particulate organic matter. It is a small 
and edible saltwater clam that can be harvested in high densities 
throughout the entire year along the East Mediterranean coast by sifting 
the sand with a colander. Specimens reach their maximal size at 9 
months (30–42 mm; Poppe and Goto, 1991: 113). D. trunculus has a high 
resistance to salinity and water-temperature and can survive for a long 
time outside water, in direct sunshine (more than eight hours; Gaspar 
and Chícharo, 2007: 103, Neuberger-Cywiak et al., 1989). This makes it 

Fig. 2. Maximum length and fragment height measurements.  
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Table 2 
Abundances of mollusk taxa as numbers of identified specimens (NISP) by period from Elusa, Shivta and Nessana. Data from Elusa core settlement is derived from 
Lehnig et al. forthcoming.  

Period Site Family Species Habitat NISP % 

Early Byzantine Elusa 
Garbage mounds 

Potamididae Pirenella conica (Blainville, 1829) Mediterranean 1 5 
Cerithiidae Cerithium vulgatum Bruguière, 1792 Mediterranean 1 5 
Cypraeidae Naria spurca (Linnaeus, 1758) Mediterranean 1 5 

Monetaria annulus (Linnaeus, 1758) Red Sea 1 5 
Cyprea sp. Red Sea 1 5 

Pisaniidae Engina mendicaria (Linnaeus, 1758) Red Sea 1 5 
Muricidae Bolinus brandaris (Linnaeus, 1758) Mediterranean 1 5 
Nassariidae Nassarius circumcinctus (A. Adams, 1852) Mediterranean 3 15 
Glycymerididae Glycymeris nummaria (Linnaeus, 1758) Mediterranean 3 15 
Cardiidae Cerastoderma glaucum (Bruguière, 1789) Mediterranean 2 10   
Donacidae Donax trunculus Linnaeus, 1758 Mediterranean 5 25 

Total Early Byzantine Elusa 
Garbage mounds  

11  20 100 

Middle Byzantine Elusa 
Garbage mounds 

Potamididae Pirenella conica (Blainville, 1829) Mediterranean 2 1.06 
Cypraeidae Naria spurca (Linnaeus, 1758) Mediterranean 2 1.06 
Strombidae Lambis truncata ([Lightfoot], 1786) Red Sea 1 0.53 
Nassariidae Nassarius circumcinctus (A. Adams, 1852) Mediterranean 1 0.53 

Tritia gibbosula (Linnaeus, 1758) Mediterranean 1 0.53 
Glycymerididae Glycymeris nummaria (Linnaeus, 1758) Mediterranean 13 6.88 
Mytilidae Mytilus galloprovincialis Lamarck, 1819 Mediterranean 2 1.06 

Chambardia rubens (Lamarck, 1819) Nile 9 4.76 
Ostreidae Ostrea sp. Mediterranean 1 0.53 
Lucinidae Lucinoma borealis (Linnaeus, 1767) Mediterranean 2 1.06 
Cardiidae Cerastoderma glaucum (Bruguière, 1789) Mediterranean 5 2.65   
Donacidae Donax trunculus Linnaeus, 1758 Mediterranean 150 79.4 

Total Middle Byzantine Elusa 
Garbage mounds  

12  189 100 

Early Byzantine Elusa 
Core settlement 

Potamididae Pirenella conica (Blainville, 1829) Mediterranean 1 1.49 
Pisaniidae Engina mendicaria (Linnaeus, 1758) Red Sea 1 1.49 
Cypraeidae Naria spurca(Linnaeus, 1758) Mediterranean 4 5.97 

Cypraea pantherina (Lightfoot, 1786) Red Sea 1 1.49 
Strombidae Lambis sp. (Röding, 1798) Red Sea 1 1.49 
Muricidae Bolinus brandaris (Linnaeus, 1758) Mediterranean 1 1.49 
Columbelidae Euplica varians (Sowerby I, 1832) Red Sea 1 1.49 
Nassaridae Nassarius circumcinctus (A. Adams, 1852) Mediterranean 1 1.49 
Glycymerididae Glycymeris nummaria (Linnaeus, 1758) Mediterranean 14 20.89 
Mytilidae Mytilus galloprovincialis (Lamarck, 1819) Mediterranean 1 1.49 

Chambardia rubens (Lamarck, 1819) Nile 4 5.97 
Cardiidae Cerastoderma glaucum (Bruguière, 1789) Mediterranean 12 17.91 

Tridacna squamosa (Lamarck, 1819) Red Sea 3 4.47   
Donacidae Donax trunculus (Linnaeus, 1758) Mediterranean 22 32.83 

Total Early Byzantine Elusa 
Core settlement  

14  67 100 

Middle Byzantine Elusa 
Core settlement 

Cypraeidae Naria spurca(Linnaeus, 1758) Mediterranean 1 5.26 
Glycymerididae Glycymeris nummaria (Linnaeus, 1758) Mediterranean 9 47.36 
Mytilidae Mytilus galloprovincialis (Lamarck, 1819) Mediterranean 1 5.26 

Chambardia rubens (Lamarck, 1819) Nile 1 5.26 
Cariidae Cerastoderma glaucum (Bruguière, 1789) Mediterranean 1 5.26   
Donacidae Donax trunculus (Linnaeus, 1758) Mediterranean 6 31.57 

Total Middle Byzantine Elusa 
Core settlement  

6  19 100 

Late Byzantine Elusa 
Core settlement 

Glycymerididae Glycymeris nummaria (Linnaeus, 1758) Mediterranean 7 30.43 
Mytilidae Chambardia rubens (Lamarck, 1819) Nile 4 17.39 
Cardiidae Cerastoderma glaucum (Bruguière, 1789) Mediterranean 4 17.39   
Donacidae Donax trunculus (Linnaeus, 1758) Mediterranean 8 34.78 

Total Late Byzantine Elusa 
Core settlement  

4  23 100 

Early Islamic Elusa 
Core settlement 

Pisaniidae Engina mendicaria (Linnaeus, 1758) Red Sea 1 4.34 
Glycymerididae Glycymeris nummaria (Linnaeus, 1758) Mediterranean 3 13.04 
Mytilidae Chambardia rubens (Lamarck, 1819) Nile 15 65.21   
Donacidae Donax trunculus (Linnaeus, 1758) Mediterranean 4 17.39 

Total Early Islamic Elusa 
Core settlement  

4  23 100 

Middle Byzantine Shivta Neritidae Nerita orbignyana Récluz, 1841 Red Sea 1 2.86 
Nerita sanguinolenta Menke, 1829 Red Sea 1 2.86 

Potamididae Pirenella conica (Blainville, 1829) Mediterranean 1 2.86 
Cerithiidae Cerithium vulgatum Bruguière, 1792 Mediterranean 1 2.86 

(continued on next page) 
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a favorable taxon for trade, especially in temperate areas. 
The fact that all the shells were found fresh and none of the Donax 

valves had been drilled by a devouring gastropod further indicates that 
they represent a sample from a ‘live population’. For comparison, in a 
modern-day naturally accumulated assemblage, 14% of the D. trunculus 
shells had been drilled by a gastropod (Neuberger-Cywiak et al, 1989). 
Furthermore, some of the Donax from Elusa and Nessana show signs of a 
V-shaped breakage along the margins of the valve (Fig. 4), reflecting the 
use of a sharp object to open the bivalve. This further strengthens the 
possibility that their content had been eaten. 

The size range of the Elusa and Nessana taxa (Fig. 5) indicates the 
presence of both juvenile and adult specimens, supporting the hypoth-
esis that they had been harvested from the beach and not artificially 
farmed and selected at a specific size. The mean size (expressed by the 
maximal length) of the D. trunculus shells ranged from 18 to 34 mm, and 

comprised 83% juveniles, with adult shells (>30 mm) being under- 
represented. In some populations a separation could be observed, with 
juvenile individuals mostly found in shallower waters and the adults at 
greater depths (Anjos, 2016: 9). A dominance of juvenile individuals in 
the assemblage indicates that the shellfish had been gathered in shallow 
waters close to the coast. 

Chambardia rubens. Another shellfish commonly found (n = 144) at 
the discussed Negev sites, primarily in Shivta and Nessana, is C. rubens 
(Fig. 6). This is a large freshwater mussel whose range stretches from the 
Nile basin to western Africa. It occupies a wide range of fluvial habitats 
including large river channels, delta channels, and lakes, mainly in 
stagnant or slowly running water where it dwells in the bottom sediment 
(mud, silt, and sand; Seddon et al., 2016). The shell is solid and ovate; its 
interior color is pink mother-of-pearl that changes to white when 
exposed to sunlight (Mandahl-Barth, 1988; Pain and Woodward, 1962; 

Table 2 (continued ) 

Period Site Family Species Habitat NISP % 

Muricidae Hexaplex trunculus (Linnaeus, 1758) Mediterranean 1 2.86 
Glycymerididae Glycymeris nummaria (Linnaeus, 1758) Mediterranean 13 37.1 
Mytilidae Chambardia rubens (Lamarck, 1819) Nile 15 42.9 
Cardiidae Acanthocardia tuberculata (Linnaeus, 1758) Mediterranean 1 2.86    

Cerastoderma glaucum (Bruguière, 1789) Mediterranean 1 2.86 

Total Middle Byzantine Shivta  9  35 100 

Early Islamic Shivta Potamididae Pirenella conica (Blainville, 1829) Mediterranean 3 13.6 
Pisaniidae Engina mendicaria (Linnaeus, 1758) Red Sea 1 4.55 
Muricidae Stramonita haemastoma (Linnaeus, 1767) Mediterranean 1 4.55 
Glycymerididae Glycymeris nummaria (Linnaeus, 1758) Mediterranean 3 13.6 
Mytilidae Chambardia rubens (Lamarck, 1819) Nile 10 45.5 
Cardiidae Cerastoderma glaucum (Bruguière, 1789) Mediterranean 3 13.6   
Donacidae Donax trunculus Linnaeus, 1758 Mediterranean 1 4.55 

Total Early Islamic Shivta  8  22 100 

Late Byzantine Nessana Neritidae Nerita sanguinolenta Menke, 1829 Red Sea 2 3.08 
Potamididae Pirenella conica (Blainville, 1829) Mediterranean 3 4.62 
Cypraeidae Naria spurca (Linnaeus, 1758) Mediterranean 1 1.54 
Strombidae Lambis truncata ([Lightfoot], 1786) Red Sea 6 9.23 
Muricidae Murex sp. Mediterranean 1 1.54 
Columbellidae Columbella rustica (Linnaeus, 1758) Mediterranean 1 1.54 
Nassariidae Nassarius circumcinctus (A. Adams, 1852) Mediterranean 1 1.54 
Glycymerididae Glycymeris nummaria (Linnaeus, 1758) Mediterranean 9 13.8 
Mytilidae Chambardia rubens (Lamarck, 1819) Nile 23 35.4 
Cardiidae Cerastoderma glaucum (Bruguière, 1789) Mediterranean 2 3.08 

Lunulicardia orlini Mienis, 2009 Red Sea 1 1.54   
Donacidae Donax trunculus Linnaeus, 1758 Mediterranean 15 23.1 

Total Late Byzantine Nessana  12  65 100 

Early Islamic Nessana Neritidae Nerita sanguinolenta Menke, 1829 Red Sea 2 1.04 
Potamididae Pirenella conica (Blainville, 1829) Mediterranean 4 2.08 
Cerithiidae Cerithium vulgatum Bruguière, 1792 Mediterranean 2 1.04 
Charoniidae Charonia sp. Mediterranean 2 1.04 
Strombidae Canarium mutabile (Swainson, 1821) Mediterranean 1 0.52 

Lambis truncata ([Lightfoot], 1786) Red Sea 17 8.85 
Muricidae Murex sp. Mediterranean 1 0.52 

Bolinus brandaris (Linnaeus, 1758) Mediterranean 1 0.52 
Stramonita haemastoma (Linnaeus, 1767) Mediterranean 2 1.04 
Nucella lapillus (Linnaeus, 1758) Mediterranean 1 0.52 
Tenguella granulata (Duclos, 1832) Red Sea 1 0.52 

Columbellidae Columbella rustica (Linnaeus, 1758) Mediterranean 4 2.08 
Tritia gibbosula (Linnaeus, 1758) Mediterranean 1 0.52 

Nassariidae Nassarius circumcinctus (A. Adams, 1852) Mediterranean 2 1.04 
Nassarius splendidulus (Dunker, 1846) Red Sea 1 0.52 

Conidae Conus ventricosus Gmelin, 1791 Mediterranean 2 1.04 
Mytilidae Lithophaga lithophaga (Linnaeus, 1758) Mediterranean 1 0.52 

Chambardia rubens (Lamarck, 1819) Nile 63 32.8 
Margaritidae Pinctada margaritifera (Linnaeus, 1758) Red Sea 1 0.52 
Glycymerididae Glycymeris nummaria (Linnaeus, 1758) Mediterranean 41 21.4 

Glycymeris glycymeris (Linnaeus, 1758) Mediterranean 1 0.52 
Glycymeris bimaculata (Poli, 1795) Mediterranean 1 0.52 

Cardiidae Acanthocardia tuberculata (Linnaeus, 1758) Mediterranean 7 3.65 
Cerastoderma glaucum (Bruguière, 1789) Mediterranean 13 6.77   

Donacidae Donax trunculus Linnaeus, 1758 Mediterranean 20 10.4 

Total Early Islamic Nessana  25  192 100  
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Seddon et al., 2016). According to the IUCN the species is no longer used 
as a food resource, which limits information regarding harvesting 
techniques. However, since it lives buried in sediment, similar methods 
to that used to gather marine clams (e.g. rakes and shovels) can be 
suggested. The shell of C. rubens has a tendency to crack, which increases 
the number of fragments and can make it difficult to determine whether 
these shells were collected as live specimens or as empty shells. How-
ever, in the current assemblage we interpret them has having been 
collected as live specimens since no bioerosion was observed inside the 
shells. 

Glycymeris nummaria and Cerastoderma glaucum. The 

clam G. nummaria is a Mediterranean species that lives buried ‘ in sand at 
water depths of 2–70 m and reaches a maximum shell length of less than 
70 mm (Poppe and Goto, 1991). G. nummaria feeds on detritus (Najdek 
et al., 2016). Although it is the most common species on the beaches of 
the eastern Mediterranean today, live specimens have not been found in 
this area over the last half century (Haas, 1951). The species is 
commonly found within offshore sedimentary deposits, interpreted as 
associated with past tsunami events (Killam et al., 2019). Radiocarbon 
dating has determined that the above-noted beach assemblage shells 
range from about 6,000 to 1,000 years ago (Bar-Yosef Mayer, 2005). 

Eighty-two worn valves of G. nummaria were found in the garbage 
mounds: 23 complete, 20 broken, and 39 fragments. This species was 
usually used for construction, such as in floor foundations or as a 
component of plaster (Bar-Yosef Mayer, 2005). However, no traces of 
plaster were found inside the shells. Another common use for this shell 
was as a pendant (Bar-Yosef Mayer et al., 2020). Of the 82 shells that 
were found, only 5 have a hole in the umbo that could indicate their use 
as pendants, and at present the use of this species at the site is not clear. 
Similar results were obtained from the core settlement at Elusa (Lehnig 
et al., forthcoming). 

Another common species found on sandy seashores is the Mediter-
ranean lagoon cockle, Cerastoderma glaucum, which typically inhabits 
closed brackish-water lagoons and estuaries, in shallow waters on sand 
or mud bottoms. Its size ranges from 20 to 35 mm (Poppe and Goto, 
1991: 95). The 43 specimens found were collected as empty shells from 
the seashore. Three of them had an artificial hole in the umbo and had 
been used as ornaments; while the use of the other shells remains 
unknown. 

Lambis truncata. This is one of the largest gastropods inhabiting the 
shallow waters of the Red Sea, found on sand near rocks and corals. 
Mature specimens can reach 280 mm in size. These could have been 

Fig. 3. Taxonomic composition of mollusks according to habitat, recovered at Elusa, Shivta and Nessana by period.  

Table 3 
Mollusks taxonomic composition in Elusa, Shivta and Nessana, by period.  

Site Period Abundance 
(NISP) 

Species 
richness 

Brillouin 
Index 

Evenness 

Elusa Early 
Byzantine 

87 17  1.91  0.76 

Middle 
Byzantine 

222 12  0.86  0.38 

Late 
Byzantine 

23 4  1.14  0.96 

Early 
Islamic 

23 4  0.81  0.71 

Shivta Middle 
Byzantine 

35 9  1.19  0.66 

Early 
Islamic 

22 8  1.27  0.82 

Nessana Late 
Byzantine 

65 12  1.65  0.76 

Early 
Islamic 

192 25  2.02  0.68  
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either harvested from the bay of Eilat (Aila) or Suez, as populations of 
this gastropod are common in both habitats. The color inside each shell 
grades from light pink to dark coral. Humans are the main consumers of 
this species and the Bedouin of Sinai collect it for food. Following the 
consumption of the mollusk, the shell usually remains with pronounced 
holes in the back. The Bedouin also accumulate piles of empty shells that 
they use to create the walls of crude seaside huts (Bosch et al., 1995: 62, 
Levi, 1987: fig 32, Rusmore-Villaume, 2008: 56). The shell of this spe-
cies has also been used for the production of engraved shell disks, but 
such have not been found at Nessana (Mienis, 2004a: 182–3, Mienis, 
2004b: 206). Other uses of the gastropod shell in Byzantine Alexandria 
were as container/libation vessels and as raw material for inlay pieces 
(Gensheimer, 1984; Morand, 2020). Two complete and unmodified 
shells of L. truncata were found from the Islamic period in Tiberias 
(Mayers, 2008). Evidence for the consumption of L. truncata and other 
stromboid species has been found at Roman and Byzantine sites along 
the Red Sea coast, such as Quseir al-Qadim, Abu Sha’ar, Mons 

Claudianus, El-Zarkeh and Berenike (Van Neer, 1997). The significant 
importance of Red Sea parrotfish was also evident in the studied Negev 
sited (Blevis et al., 2021; Gambash et al., 2019) 

Only fragments of the columella of the shells were found in Nessana 
(six from the Late Byzantine and 17 in the Early Islamic periods), 
ranging from 20 to 61 mm (Fig. 7). Similar fragments of L. truncata (n =
34) had been recovered during previous excavations at Nessana, also 
without a trace of the large outer shell and one fragment was found in 
the core settlement at Elosa from the Early Byzantine period. The shell 
fragments of L. truncata found in Nessana do not indicate its use as a 
container/libation vessel or as raw material for inlay or other industry, 
because no other parts of the shell were found, no different stages of 
production, no complete artifacts, and the “waste” does not resemble the 
waste from any known uses, such as for bangles or inlay. In addition, 
Nessana is at least 160 km from the origin of the shells and it would not 
have been economical to transfer these heavy shells so far to be used as 
raw material. It is more logical that such an industry, exploiting these 

Fig. 4. Donax from Elusa and Nessana show signs of V-shaped breakage along the margins of the valve.  

Fig. 5. Donax trunculus shell length from Elusa and Nessana.  
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shells, would have been located nearer to the coast. Although individual 
fragments of L. truncata have been found at other sites, such as Horvat 
Karkur ’Illit (Mienis, 2004), the numerous finds from Nessana are 
unique and raise questions regarding their use. 

5. Discussion 

5.1. Preservation and transportation of shellfish 

The mollusk assemblages from Elusa, Shivta, and Nessana reveal 
trade connections with the Mediterranean, the Red Sea, and the Nile 
River during the Late Byzantine and Early Islamic periods (Fig. 8). Three 
mollusk species from these regions dominate the assemblages: 
D. trunculus, C. rubens, and L. truncata. The journey from their locations 
of origin to the settlements in the Negev would have taken at least 
several days during Antiquity, and the issues of preservation and 
transportation of the perishable and easily spoiled products are there-
fore important ones. Concerning transportation, the key parameters are 
destination distance from the coast; time elapsed from harvest to con-
sumption; and climate conditions. The trade between the Mediterranean 
coast and the Negev settlements would have been carried out by mer-
chants, such as the one described in Nessana papyrus 89, dating to the 
6th or 7th century CE (Kraemer, 1958). These merchants specialized in 
trading camels but also merchandised a variety of other products, 
including fish, wine, honey, almond, wheat, wool, iron, and slaves. This 
broad range of goods could suggest that mollusks too formed a part of 
this trade. 

A camel caravan travels around 30 km per day (Hoffmeier: 120, 
2005; Leonard: 186, 1894). Therefore, considering the distance of ca. 50 
km between Elusa and Gaza near the Mediterranean shore, a caravan 
would have taken two days to cover this route. This might appear to 
suffice for the transportation of fresh clams, but one must consider that 
convoys did not travel daily from the coast to the desert and that more 
time might have passed from the harvest to the transport. This would 
have risked spoiling the fresh Donax bivalves, certainly in warm 
weather, but also during the cooler season. The journey from the Red Sea 
to the Elusa settlement is about 260 km and would have taken a caravan 
more than a week, and that from the Nile River would have taken around 
8 days via the overland route across the Sinai Peninsula. Another option 
for transport may be found in the maritime trade from the Nile delta to 
Gaza (see Fig. 8). 

A commercial jar from the 5th century CE containing shells of 
C. rubens was found offshore on the Carmel coast in northern Israel, 
indicating maritime transportation of these shells from the Nile delta to 
the East-Mediterranean coast (Reese et al., 1986). A journey by sea was 
faster than a journey by land. However, the food would have had to have 
been stored at the port until the arrival and the subsequent departure of 
the ship (Curtis, 2015: 174); and stored again until the departure of the 
caravan from the coast inland to the Negev. All in all, the duration be-
tween harvesting the shellfish and their arrival at the markets and finally 
at the customers, would have been considerable. 

The length of these transport routes, paired with the dry and hot 
climatic conditions of the Negev region, would have required the use of 
preservation techniques to maintain the shellfish in an edible condition. 
Shellfish are known to have been preserved in brine, vinegar, or salt 
(Apic. 1.14, Vargas and Casasola, 2009). Evidence of various methods of 
preservation of fish have been found for the Classical, Roman, and 
Byzantine periods, and these methods could also have been applied to 
mollusks (Kraemer, 1958: 139-141, Romero, 2014, Van Neer and 
Depraetere, 2005). Some preservation methods, like drying, required 
shell removal. In the case of Tricornis tricornis, a close relative of 
L. truncata, the flesh of the gastropods is usually dried by extracting it 
from its shell and placing it under the hot sun on a sandy beach for 
several hours (Nawata, 2001). 

As noted above, the fragments of L. truncata were observed to have 
been broken intentionally, but were not worked further to form an 
artifact. Thus, they may have had some other practical function during 
the journey from the Red Sea to Nessana. We suggest that the flesh of the 
shell was transported to the Negev as dried meat and that the shell 
fragments were used as a “label”, identifying the meat and its source. 
The issue of food authentication and identification of food adulteration 

Fig. 6. C. rubens found in excavations at Nessana.  

Fig. 7. Frequencies of Lambis truncata fragments length from Nessana.  
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has continued to be a major concern from Antiquity until the present day 
(Bush, 2002; Sun, 2008). The uniformity of the shell fragments (i.e. all of 
them were from the same inner part of the shell) further indicates their 
emblematic meaning. A rather more modern example of authentication, 
from the beginning of the 20th century CE, is that of the practice of 
leaving some bees in the honey to show that it is authentic (Lazar, 1990). 
The most common way of labeling in Antiquity has been found on 
amphorae in the form of stamped handles, painted labels, or lead tags 
that provided the necessary information, such as vessel contents, names 
of producers and shippers; and, for some products such as fish sauce and 
wine, the quality designations and advertising schemes (Curtis, 2015: 
179; Finkielsztejn, 2015; Lund, 2011). As for L. truncata we suggest 
transportation of the dried gastropod in baskets or in vessels with 
fragments of the shell tied to the basket or the handles of the container. 
Since the preservation of clams and mussels (such as D. trunculus and 
C. rubens) in brine or vinegar does not require the removal of the shell, 
additional tagging is not needed. 

5.2. Who consumed shellfish? 

In the literary texts, shellfish as a gourmet food, attesting to the 
presence of an elite society, is often mentioned as served and eaten raw 
(Athenaeus, The Dinner Philosophers 1.65, Petronius, Satyricon 70.4ff, 
Seneca, Letters 78.23; 95.23). Most texts describing luxury dinners or 
feasts refer specifically to oysters (usually Ostrea edulis or other members 
of that genus), but the Greek terms (ὄστρειον or ὄστρεον) and the Latin 
term (ostreum) often refer to other mussels as well (Andrews, 1948: 299). 
We may assume that preserved shellfish, in contrast, were probably not 
considered to be gourmet food or a status symbol. During the Byzantine 
and Early Islamic periods, C. rubens and D. trunculus featured at inland 
sites, such as Jerusalem and the Judean Desert and their fringe areas 
(Ktalav, forthcoming), suggesting that these species had been preserved 
to survive the long transportation. Although some of the sites were 
central trade centers, like Jerusalem, others were humble monasteries or 
farms, and do not fit the common conception of conspicuous con-
sumption. These examples attest to the probability that C. rubens served 
primarily as food, and that the shells were later reused. Caseau (2015: 

365) refers to the consumption habits of the majority of the Byzantine 
population: bread, wine, olive oil, lentils, fruits, and vegetables, sup-
plemented by fresh fish when living close to the sea, the much cheaper 
salted fish everywhere else, and meat, eggs, and cheese. Although there 
is no direct mention of shellfish, the reference to fish implies that pre-
served shellfish (i.e. dry, salted, pickled) were not considered a gourmet 
food and were part of the staple diet of most of the population. 

Seafood, such as fish and shellfish, was often used as a substitute for 
meat during fasting periods (Caseau, 2015: 366, Mazzorin and Minniti, 
1999, Vööbus, 1960: 148). In most coenobitic communities on Saturdays 
and Sundays, the monks could expect one meal per day, comprising 
shellfish or fish and vegetables cooked without oil (Caseau, 2015: 366). 
The occurrence of edible mollusks in monasteries, such as in the Mar-
tyrius Monastery (Mienis, 2005), Horvat Brachot (IK pers. obs), and Kom 
el-Nana (Luff, 2008), and the consumption of land snails in the Byzan-
tine church at Karkur, Negev (Mienis, 2000), strengthen the association 
of mollusk consumption with the Christian faith. 

However, in some of the more restricted monasteries in the Judean 
Desert meals were based on wild vegetation, home-grown vegetables, 
wheat, and lentils, while shellfish and fish were a rare item (Hirschfeld: 
202, 2002; Patrich: 172, 1995; Rubin, 1982). Based on the literary ev-
idence, it seems that in the monasteries of the Judean Desert seafood was 
not part of the monks’ daily diet but, rather, a special delicacy served on 
rare occasions to guests, or as food for the sick (Hirschfeld, 2002: 202, 
Lamoreaux, 1999). Another example of differential eating habits in 
monasteries is illustrated in the following story about the meal served in 
a community of sisters, who hosted Daniel of Sketis, a 6th-century Desert 
Father, and his disciple. The head of the community prepared a meal for 
the sisters and for her guests: “To the elder [guest] she served a bowl 
containing soaked pulse, raw vegetables, dates and water, and to his 
disciple boiled lentils, a small piece of bread and watered wine. To the 
sisters a lot of food was served, fish and wine in abundance.” When 
Daniel enquired about this curious hospitality, she said to him “You are a 
monk and to you I served a monk’s food. We, however, are novices, and 
we ate novices’ food” (Bibliotheca Hagiographica Graeca, 2101; Caseau, 
2015: 372). 

Fig. 8. Nearest origin of species and trade connections from the Byzantine and Early Islamic periods in the Negev settlements.  
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5.3. Why consume shellfish? 

Mollusks are a good source of minerals and are rich in calcium, iron, 
magnesium, phosphorus, potassium, copper, and selenium, as well as 
vitamins such as B-12, A, and C. In addition, mollusks provide unsatu-
rated fats, including especially omega-3 fatty acids (Khan and Liu, 2019; 
Chelladurai and Moorthy, 2019; Ahmad et al., 2018; EFSA, 2015: 3991). 
According to texts from the Roman and Byzantine periods, it was 
believed that mollusks had medicinal properties, and they were rec-
ommended as beneficial for digestion and for general good health 
(Celsus, apud Oribasius Medical Collections 2.24, 28, 29, Marcellus, The 
Book of Medicaments 28.59, Pliny, Natural History 32.64., Priscianus, 
Medical Matters 92.108). 

The close relationship in Antiquity between cuisine and medicine is 
well known (Plato, Gorgias 464d; Galen, On the Powers of Foods 2.27), 
as dietetics was a branch of ancient medicine (Wilkins, 2015). This 
brings to light another aspect: the use of mollusks as medicine. In gen-
eral, mollusk-based therapeutic remedies were concocted from a 
mixture of shell, ink, and bone (cuttlefish), pearls, operculum, and the 
hypobranchial gland (murex snail). The remedies were prepared and 
consumed in several forms: cooked/boiled, eaten or taken as a drink, 
usually with other herbal ingredients (Alves et al., 2013; Lev and Amar: 
26, 61-2, 74-5, 290, 2002). For example, Diphilus of Siphnos (3rd cen-
tury BCE) (apud Athenaeus 3.40) reported on the benefits derived from 
eating different kinds of bivalves, and in regard to various kinds of 
oysters, Diphilus states: “Among the jagged sort, the small ones have tender 
flesh and are called oysters, and they are good for the stomach and easy to 
digest. The smooth sort, however, is called royal by some and mighty by 
others, and especially the big ones among them are nourishing, hard to digest, 
succulent, and good for the stomach.” 

More specifically, the therapeutic values of D. trunculus are known by 
modern medicine to those of a laxative and for healing abdominal 
bloating and pain (Alves et al., 2013: 274, Voultsiadou, 2010). There is 
no specific reference to the medicinal qualities of C. rubens or L. truncata 
in the ancient literature. However, there is anthropological evidence for 
the use of the opercula of Lentigo lentiginosus, a species related to 
L. truncata, for the treatment of uterine diseases, epilepsy, and paralysis, 
in addition to its use against the evil eye and as an aid in solving 
interpersonal problems (Lev, 2003; Lev and Amar, 2002, 2002: 203; Lev 
and Amar, 2008: 215). 

5.4. Additional uses of the shell of mollusks 

Some of the empty shells collected along the seashore were used as 
ornaments (see Table 3). We found artificial holes that had been made in 
the shells of six mollusk species (gastropods and bivalves) that origi-
nated in the Mediterranean, and were used as beads or pendants. Or-
naments originating from the Red Sea usually included small gastropod 
shells that were used as beads, along with shells of cowry species that 
could also have been used as amulets for fertility or to protect against the 
evil eye (Eliade, 1961: 143, Safer and Gill, 1982: 140). Nonetheless, it is 
believed that the volume of trade in ornaments was negligible and was 
probably a byproduct of the more considerable trade in fish and shellfish 
from the Red Sea (Blevis et al., 2021; Van Neer et al., 2004). 

Several fragments of C. rubens from the Late Byzantine and Early 
Islamic periods from Nessana had been cut and featured straight edges 
(Fig. 9). These could have been used as pieces of inlay. However, the 
quantity found was very small and does not indicate that a large-scale 
inlay industry existed in Nessana. 

Another use of the empty shells that were found in the assemblages of 
Elusa, Shivta, and Nessana, could have been for medicinal purposes. The 
burnt shells of the following species were believed to have therapeutic 
qualities: Charonia sp., Bolinus brandaris, Hexaplex trunculus, Stramonita 
haemastoma, Ostrea sp., and Mytilus galloprovincialis. They were consid-
ered to be anti-inflammatory, heal sores, clean teeth, cure cracked skin, 
heal parotid gland swelling, serve in treatment of burns and scalds, and 
help in treating such eye disorders as glaucoma. Perhaps the ancients 
were aware of some of the medicinal properties of these shells and im-
ported them to the desert for such purposes (Voultsiadou, 2010). 
Another discovery potentially related to the sphere of medicine is that of 
a group of 16 coral fragments, identified as Stylophora pistillata, which 
were found in domestic contexts and dumps in Elusa, Shivta, and Nes-
sana (Bar-Oz et al., in press). Other species found at Elusa, such as 
Monetaria annulus, are known to have been used as amulets in Antiquity 
(Voultsiadou, 2010). 

As pointed out above, the empty shells of edible species could have 
served for purposes of labeling the shellfish type, particularly in the case 
of species of mollusks that needed to be preserved without their shell, as 
we suspect was the case with the fragments of L. truncata. 

Fig. 9. Cut fragments of C. rubens.  
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6. Conclusions 

The inhabitants of the Byzantine settlements of the Negev, although 
located on the periphery of the Mediterranean world, were well con-
nected to it and knowledgeable regarding its cultural and religious 
networks, and were able to choose and adopt aspects of its culinary and 
medicinal practices. The evidence presented here indicates that convoys 
arriving from such Mediterranean coastal emporia as Gaza and Ascalon 
regularly transported mollusks to these inland locations. Other caravans 
arrived from the Red Sea, and products from the Nile might have been 
transported by sea to the Mediterranean coast and then by land to the 
Negev settlements. The mollusks were transported first and foremost for 
culinary and medicinal purposes, though secondary usages too may 
have been practiced, such as for ornamentation and inlay. The distance 
of most of the Negev settlements from the coast, and the harsh local 
environmental conditions, suggest that the mollusks were transported in 
preserved form. In the case of such dried or preserved mollusks, their 
shells or part of them were probably kept as tags and attached for food 
authentication. The culinary desire to consume shellfish in the desert 
would seem to have derived from the general connectedness of the area 
to the Mediterranean food culture. Shellfish were probably consumed 
also for their nutritional value and medicinal purposes. The continued 
use of the same trade-routes and the importation of the same goods 
during the transition from the Byzantine period to the Early Islamic 
period might have derived from the continuity of the Christian popu-
lation in the area until the beginning of the 10th century CE, probably 
within isolated monastic communities. Since edible shellfish had to be 
transported to the Negev in a preserved form, their presence there 
suggests that such items were not necessarily perceived as a luxury 
commodity, reserved only for the elite, but were probably also 
consumed by broader circles among the peoples of the Negev. 
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nördlichen Negev. Vorbericht zu den Kampagnen 2015 und 2016. KuBA. 5, 
111–136. 
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Van Neer, W., Hamilton-Dyer, S., Cappers, R., Desender, K., Ervynck, A., 2006. The 
Roman trade in salted Nilotic fish products: some examples from Egypt. Documenta 
archaeobiologiae. 4, 173–188. 

Vargas E.G. and Casasola D.B. (2009). Roma y la Producción de garum y salsamenta en la 
Costa Meridional de Hispania. Estado Actual de la Investigación, in: D.B. Casasola 
(ed.), Arqueología de la Pesca en el Estrecho de Gibraltar. De la Prehistoria al Fin del 
Mundo Antiguo, pp. 259–286. 
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