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Preface

This publication is one of the volumes of the proceedings of the 11th International Conference of the
International Council for Archaeozoology (ICAZ), which was held in Paris (France) 23rd-28th August
2010. ICAZ was founded in the early 1970s and ever since has acted as the main international organisa-
tion for the study of animal remains from archaeological sites. The International Conferences of ICAZ
are held every four years, with the Paris meeting — the largest ever — following those in Hungary (Bu-
dapest), the Netherlands (Groningen), Poland (Szczecin), England (London), France (Bordeaux), USA
(Washington, DC), Germany (Constance), Canada (Victoria), England (Durham) and Mexico (Mexico
City). The next meeting is scheduled be held in Argentina in 2014. The Paris conference — attended by
some 720 delegates from 56 countries — was organised as one general and thirty thematic sessions, which
attracted, in addition to archaeozoologists (zooarchaeologists), scholars from related disciplines such
as bone chemistry, genetics, morphometry anthropology, archaeobotany, and mainstream archaeology.
This conference was also marked by the involvement in the international archacozoological community
of increasing numbers of individuals from countries of Latin America and of South and East Asia.

As nearly 800 papers were presented at the Paris conference in the form of either oral or poster presen-
tations, it was not possible to organize a comprehensive publication of the proceedings. It was left up to
the session organizers to decide if the proceedings of their session would be published and to choose the
form such a publication would take. A comprehensive list of publication plan of the 11th ICAZ Interna-
tional Conference is regularly updated and posted on the I[CAZ web site.

The conference organizers would like to take this opportunity to thank the Muséum national d’Histoire
naturelle, the Université Pierre et Marie Curie, the Centre national de la Recherche scientifique and the
ICAZ Executive Committee for their support during the organization of the conference, and all session
organisers — some of them being now book editors — for all their hard work. The conference would not
have met with such success without the help of the Alpha Visa Congrés Company, which was in charge
of conference management. Further financial help came from the following sources: La Région ile-de-
France, the Bioarch European network (French CNRS; Natural History Museum Brussels; Universities
of Durham, Aberdeen, Basel and Munich), the LeCHE Marie Curie International Training Network
(granted by the European Council), the Institute of Ecology and Environment of the CNRS, the Institut
National de Recherche en Archéologie Préventive (INRAP), the European-Chinese Cooperation project
(ERA-NET Co-Reach), the Centre National Interprofessionnel de I'Economie Laitiére (CNIEL) and its
Observatory for Food Habits (OCHA), the Ville de Paris, the Société des Amis du Muséum, the French
Embassies in Beijing and Moscow, the laboratory “Archaeozoology-Archaeobotany” (UMR72009,
CNRS-MNHN), the School of Forensics of Lancaster, English Heritage and private donors.

Jean-Denis Vigne, Christine Lefévre and Marylene Patou-Mathis
Organizers of the 11th ICAZ International Conference
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17 - ARCHAEOZOOLOGICAL ANALYSIS OF MOLLUSCAN FAUNA
FROM THE LATE BRONZE AGE STRATUM OF SITE 4 OF TELL JENIN
(NORTHERN WEST BANK, PALESTINE)

Ademar EZZUGHAY YAR,

Department of Biology and Biochemistry, Birzeit University, P. O. Box 14, West Bank, Palestine,
ademar@birzeit.edu

Khalid M. SWAILEH
Department of Biology and Biochemistry, Birzeit University, P. O. Box 14, West Bank, Palestine,
kswaileh@birzeit.edu

Abstract: Molluscan shells were collected and analyzed from the Late Bronze Age stratum of Tell Jenin (West Bank, Palestine). A
total of 2922 (MNI) shells were identified from the stratum and found to be belonging to 44 species of terrestrial, freshwater and
marine molluscs. Additionally, a total of 6200 unknown shell fragments were collected from the same stratum. Landsnail shells
belonging to 18 species and having a total of 1974 specimens were clearly dominant over freshwater molluscs (17 species and 916
specimens) and marine Mediterranean molluscs (9 species and 32 specimens). Among terrestrial molluscs, Calaxis hierosolymarum
and Cecilioides genezarethensis (family Ferrussaciidae) were the most dominant landsnail of that Age. Freshwater molluscs were
dominated by Semisalsa contempta and Pseudamnicola solitaria, whereas Mediterranean snails were dominated by Glycymeris
violascens and Glycymeris pilosus. The construction phase of the site (occupation phase) contained more specimens of molluscs
than the destructive (abandonment) phase. The molluscan study and analysis revealed paleoclimatic variations during the Late
Bronze Age. It also reflected different patterns of trade exchange, food sources, and the use of molluscan shells as artifacts, including
their use as ornaments, in traditional and ritual activities by the inhabitants of the site.

Keywords: Tell Jenin, Late Bronze Age, Molluscan Fauna, Paleoclimatic Variations.
Introduction

The Tell Jenin (Jenin city, West Bank-Palestine)
(UTM 1785-2075) is located about 40 km east of the
Mediterranean coast and 100 km north of Jerusalem
(Ezzughayyar, Al-Zawahra, and Salem 1996; Glock
1987). This site is found at 150 m altitude (fig. 17-1).
Its annual precipitation is about 500 mm/year, with an
average temperature of 20° C (10° C in January and 30° C
in August). According to reports from field inspectors of
the Department of Antiquities during the British Mandate,
Tell Jenin was first identified by Albright (1926) as the site
of an ancient town on top of which was a modern cemetery
and a threshing floor. The Tell is also known as Tell el-
Nawar (Arabic word for gypsies), because of annual
nomad encampments on the mound prior to 1948. Precise
stratigraphic knowledge of the archaeological history of
the site and the region of Jenin began in 1977 with Birzeit
University salvage excavations at four sites of the Tell
(Glock 1979; 1987). The excavations and surveys of site 4
(1980- 1983) indicate that the most ancient occupation of
the Tell dated to Late Neolithic to early Chalcolithic period
(7000-4000 BC).

Shells of mollusks from marine and freshwater

environments have been used by humans since about

50,000 BP for food (Volman 1978), ornaments (Bar-Yosef Figure 17-1. Sketch map showing the location ofTell
1989, 1991; Bar-Yosef Mayer 2005a, 2008; Biggs 1963; Jenin and the archaeological Site 4 excavated by Birzeit
Claassen 1991; Goring-Morris 1989) and sometimes as University.
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currency in trade (Reese 1991a). Shells are found in a
great many archaeological sites, in many contexts, such
as burials, food preparation and craft working areas,
storage installations and refuse heaps. As ornaments they
were used for necklaces, bracelets, clothing decorations or
inlay in artifacts of other materials. Shells were probably
collected directly from the sea or river or by exchange, or
as gifts (Bar-Yosef Mayer 2008; Reese 1991a).

The Late Bronze Age stratum was chosen for analysis as
it contains the majority of molluscan faunal remains in the
site. Moreover, this stratum was deserted and faced severe
erosion cycles (the destruction phase), separating the two
occupation phases where ash and seeds were recovered.

The purpose of this study is to present a systematic and
quantitative analysis of marine, freshwater shells and
land snails, as each group may represent a different
paleoclimatic line of evidence in prehistoric times.
Following from this, the reconstruction of ecological or
environmental parameters within the Late Bronze Age can
be isolated. In addition, study of the molluscs could reveal
the patterns of trade and exchange, food procurement, and
traditional activities of the inhabitants of the site (1550-
1200 BC).

Materials and Methods

Samples of the snail shell-bearing beds of the Late Bronze
Age (stratum 1V) from Site 4 were sieved under water
with fine-meshed sieves (2 mm) and left to dry. About
300 samples of soil (8 liters each) were floated to retrieve
imaterial for microanalysis. Shells (complete, broken, and
fragments) obtained by sieving were picked out by hand
for later analysis. The minimum number of individuals
(MNI) was calculated by using the “state of preservation”
and “shell part” factors. That is, the number of complete
shells of each species was counted and the number of the
most frequent shell part (apex, siphonal canal or umbo)
was added to it.

Molluscan specimens were then identified and classified
by taxa (genus and species). Statistical analysis, as well as
provenance including area, locus, basket and period, were
entered into database programs (D-base IV and Excel).
Ordinarily the pottery excavated was washed, sorted and
recorded each day. The outline of the occupational history
of Tell Jenin is based on these field readings of the ceramic
material. Nomenclature of the marine specimens was done
according to Abbot and Dance (1982), Sharabati (1984),
Tornaritis (1987) and Barash and Danin (1982). The
nomenclature of the terrestrial and freshwater molluscs
followed Mienis (1982, 1983 and 1986a), Schiitt (1983),
and Heller (1993). The identification of specimens to
species level was finalized by comparing them to the
molluscan collection at the Department of Biology (Birzeit
University).
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Results

The molluscan specimens derived from the Late Bronze
Age stratum at Tell Jenin consisted of 2922 specimens
(MNI) and 6200 unidentified fragments that were too
small to be categorized

Molluscs L\lp(:c(i):nen
Freshwater Gastropoda

Family Thiaridae

Melanoides tuberculata (Mller, 1774) 29

Family Melanopsidae

Melanopsis buccinoidea (Olivier, 1801) 133

Melanopsis costata (Olivier, 1804) 74

Melanopsis cerithiopsis Bourguignat, 1856 13

Family Neritidae

Theodoxus jordani jordani (Sowerby, 1836) 123

Family Cochliopidae

Semisalsa contempta (Dautzenberg, 1894) 103

Semisalsa galilaea (Preston, 1913) 10

Family Hydrobiidae

Pseudamnicola solitaria Tchernov, 1971 148

Orientalina gaillardoti (Bourguignat, 1856) 178

Islamia mienisi (Schitt, 1991) 3

Opercula of unspecified species 10

Family Valvatidae

Valvata saulcyi Bourguignat, 1853 1

Family Planorbidae

Bulinus truncatus (Audouin, 1826) 18

Planorbis planorbis antiochianus Locard, 1883 16

Gyraulus piscinarum (Bourguignat, 1852) 40

Freshwater Bivalvia

Family Unionidae

Unio terminais Bourgnignat, 1852 14
Total 916

Table 17-1. Taxonomic composition of freshwater
mollusc shells from Site 4 in Tell Jenin from the late
Bronze Age stratum.
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Figure 17-2. Some examples of freshwater mollusc shells:
A: Unio terminalis; B; Melanopsis buccinoidea;

C: Melanoides tuberculata; D: Theodoxus jordani jordani.

Molluscs spgcc:)i.r?;n
Terrestrial Gastropoda (Land snails)
Family Enidae
Euchondrus septemdentatus (Roth, 1839) 126
Euchondrus sp. 41
Family Ferrussaciidae
Calaxis hierosolymarum (Roth,1855) 791
Cecilioides genezarethensis Forcart, 1981 663
Cecilioides judaica (Mousson, 1861) 4
Family Pristolomatidae
Vitrea contracta (Westerlund, 1871) 68
Family Sphincterochilidae
Sphincterochila cariosa (Olivier, 1804) 1
Family Hygromiidae
Trochoidea simulata (Ehrenberg, 1831) 12
Trochoidea tuberculosa (Conrad, 1852) 5
Xeropicta carmelensis Forcart, 1976) 7
Xeropicta vestalis (Pfeiffer, 1841) 50
Monacha syriaca (Ehrenberg, 1939) 30
Monacha obstructa (Pfeiffer, 1842) 32
Family Pyramidulidae
Pyramid_ula rupestris hierosolymitana 30
(Bourguignat, 1852)
Family Trisexodontidae
Caracollina lenticula (Michaud, 1831) 51
Family Helicidae
Levatina spiriplana caesareana (Mousson, 36
1854)
Helix engaddensis Bourguignat, 1852 27
Total 1974

Table 17-2. Systematic analysis of terrestrial mollusc
shells from Site 4 in Tell Jenin from the late Bronze Age
stratum.
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Figure 17-3. Some examples of landsnails. A: Levantina
spiriplana caesareana; B: Helix engeddensis;
C: Sphincterochila cariosa; D: Monacha syriaca.

Figure 17-4. Some examples of marine mollusc shells.
A: Cerastoderma glaucum; B: Conus mediterraneus C:
Nassarius gibbosulus D: Phalium granulatum; E: Bolinus
brandaris; F: Glycymeris violascens.

Systematic analysis

In order to classify specimens to the species levels, shells
were examined carefully by eye or with the help of a
compound microscope (magnification 2x-4x). Results
obtained are summarized in tables 17-1 to 17-3. In
addition, some shells representing the three groups of
molluscs were photographed and are shown in fig. 17-2 to
17-4. The distribution of specimens by habitat is shown in
fig. 17-5. Manipulated shells are shown in fig.17- 6.
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Molluscs spNegi.n(:];n
Marine Bivalvia (Pelecypoda)

Family Glycymerididae

Glycymeris pilosus (Linnaeus, 1767) 6

Glycymeris violascens (Lamarck, 1819) 9

Family Cardiidae

Cerastoderma glaucum (Poiret, 1789) 4

Marine Gastropoda

Family Conidae

Conus mediterraneus Hwass, 1792 3

Family Cassidae

Phalium granulatum undulatum (Gmelin, 3

1791)

Family Nassariidae

Nassarius gibbosulus (Linnaeus, 1758) 2

Family Muricidae

Bolinus brandaris (Linnaeus, 1758) 2

Scaphopoda

Family Dentaliidae

Dentalium sp. 3
Total 32

Unidentified Fragments 6200

Table 17-3. Taxonomic composition of marine mollusc
shells from Site 4 in Tell Jenin from the late Bronze Age
stratum.

Discussion

Land snails are the only group of molluscs which might have
entered the site by themselves, and were not necessarily
brought in by humans. Their dominance in this stratum
may reflect a very short human occupation, since they are
typical of deserted sites while marine and freshwater shells
were more frequent in the construction phase (fig. 17-5).
These observations are in accordance with those of Bar-
Yosef and Heller (1987) and Ezzughayyar, Al-Zawahra,
and Salem (1996). Monacha and Xeropicta species might
have entered the site after it was deserted and covered by
weeds. Monacha species are common today throughout
Mediterranean regions, and where the climate is cooler and
receives more rain in the hilly region, the shells become
larger. Monacha (fig. 17-3D) is an annual species that
lives only for one year and its size depends largely on the
amount of rainfall during the winter period. Thus, it could
reflect paleoclimatic variation in the studied prehistoric
sites (Heller and Tchernov 1978). For example, the average
diameter of Monacha shells from Tell Jenin archaeological
site studied was 6.2 mm, whereas the present mean diameter
of the snail’s shell is 9.2 mm corresponding to 400 mm
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Figure 17-5. Distribution by habitat of molluscs found in
the Late Bronze Age stratum of Tell Jenin.

annual rainfall. This means that the climate of the Late
Bronze Period was less moist.

Biggs (1963) recovered some fragments of Monacha,
Sphincterochila and Trochoidea (Xerocrassa) from the
Alter of the Sanctuary at En-Gedi and dated them to the
4" Millennium BC. Schiitt (1983) has described a closely
related species, M. syriaca, from various sites in Jordan
like north Shuna, Ajlun and Irbid.

Pyramidula hierosolymitana has been found in Cyprus,
Syria, Lebanon, Palestine, Israel and Jordan. It is widely
distributed in the mountains, especially lichen and
algae covered sides of the rocks, where the snails are
camouflaged by a thin layer of mud covering their shells
(Mienis 1986a).

Calaxis and Ceciliodes species are tiny subterranean
land snails which were concentrated in specific loci (116,
189, 213, 220 and 240) of abandonment phases of the
site. These loci are tombs that contain a large quantity of
bone fragments. Mienis (1992a) had noticed that, Calaxis
species were attracted to the fungus growing on decaying
bones and were collected from a human skull at Khirbet
Amirat (Israel). Caracollina lenticula is a small lentiform
species found in the site. Its general distribution is circum-
Mediterranean from the Cape Verde Islands to Palmyra. It
is arelict of the Pleistocene and post-pluvial past, when the
Mediterranean climatic zone extended further inland from
the Levantine Coast (Schiitt 1987). However, the activities
of rodents (like the white-toothed shrew) and birds cannot
be excluded; since predation on freshwater molluscs, like
Melanopsis and land snails, like Monacha, by birds and
rodents has been frequently noted (Mienis 1992b; 1996).

Euchondrus species have a large, discontinuous
geographical distribution. They seem to be confined
primarily to sandy areas in the coastal plains of Israel and
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Egypt (Bar 1992). E. spetemdentatus was abundant in the
destruction phases of Tell Jenin. This species could prevent
or exclude other species like E. sulcidens or E. ovularis
from inhabiting the site, since it has come down from the
hills and occupied the “Qurqar” hills in the northern of
Palestine.

Xerocrassa species are subterranean snails occurring
in the drier parts of the deserts in Israel, like the coastal
area of the Dead Sea, the Negev and the adjoining areas
in Sinai. Many species of Xerocrassa were described
in archeological sites of the Levant, and found in the
destruction and abandonment phases the Late Bronze
Age stratum of Tell Jenin (Ezzughayyar, Al-Zawahra, and
Salem 1996).

Melanopsis species are abundant in the site; M.
buccinoidea (fig. 17-2, B) is distributed all over the
eastern Mediterranean region and Mesopotamian basin
where there are several subspecies. M. certhiopsis is
considered to be a relict of the Melanopsis inhabiting the
Pliocene connection between Euphrates and Jordan Valley
(Schiitt 1987). Melanopsis cerithiopsis is sympatric with
M. buccinoidea in most of the streams and sources in the
lower Jordan valley and Emeq Bet Shean, (except for the
Jordan River, which is inhabited by M. costata), without
showing any interbreeding (Mienis 1983).

Since the Melanopsis species of Tell Jenin were
concentrated in the construction phase of the Late Bronze
Age stratum, it is reasonable to conclude that these
freshwater snails were brought within the mud from
the river banks (Al-Mugqatta’ River) used for mudbrick
manufacturing or building. The idea that freshwater
shells were brought into the site with mudbricks was first
suggested by Bar-Yosef and Heller (1987). This coincides
with the observations of Ezzughayyar, Al-Zawahra, and
Salem (1996). Theodoxus (Neritaea) jordani is a very
abundant freshwater prosobranch in our flotation samples,
especially in the construction phases of the site (fig. 17-
2D). This species occurs mainly in flowing or turbulent
water bodies, springs, rivers and lakes. Theodoxus is a
suitable object for studies in paleozoo-geography of the
Middle Eastern countries (Roth 1987). The faunal history
of the genus Theodoxus suggests that its origin lies on the
Eurasian plate, whereas the subgenus Neritaea originated
from the northern part of the African plate, which in Jurassic
times included the so-called Apulian microplate (Biju-
Duval, Dercourt, and Le Pichon 1976). The distribution of
Theodoxus populations could be explained by derivation
from snails inhabiting brackish sections of the coastal belt
of the Aegean and Marmara basins. In this way brackish
water basins serve as pathway from regions at the former
southern border of the Eurasian plate into regions of the
Apulian plate (Roth 1987).

The presence of considerable number of hydrobiid snails
in the site reflects the richness of brackish springs in the
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area, since these very small snails inhabit fresh water
springs and probably live in the stenothermic parts of the
outflow of subterranean waters. So, it was reasonable to
find these snails in the construction phases of Tell Jenin
(mudbrick construction). The opercula that were found
in the construction phases of the site were related to the
hydrobiid species. Levantina and Helix species (fig.
17-3A & B, respectively) were the largest in size of the
land snails recovered at this site, perhaps indicating that
these species could be dietary items for the people of that
time. The importance of these snails is related to their
sensitivity to climatic conditions which is reflected in the
dimensions of their shells. Bar-Yosef Mayer (2005b) had
explained that climate and seasonality reconstructions are
typically undertaken when studying middens. In many
archaeological sites, land and freshwater snails are useful
in reconstructing past environments.

The presence of marine shells (fig. 17-4) in the Late
Bronze Age stratum supports the idea that shellfishing
was practiced by the inhabitants of the site. Since shellfish
perish very rapidly and have to be consumed shortly after
gathering, most of shell debris would probably not be taken
back to the habitation site (40 km from the Mediterranean
shore), but rather consumed on the sea shore. This might
explain the small quantity of edible shellfish in the site. It
is not clear whether they were collected directly by the Tell
inhabitants or by exchange with other groups who lived
closer to the shores. Of more central importance to local
diet were the domestic animals (sheep, goat and cattle)
that were an important source of food and raw material
in the Bronze Age economy of the southern Levant (Bar-
Yosef Mayer 2005a; Horwitz and Tchernov 1989). Marine
shells have been used for cultural purposes in the southern
Levant since Paleolithic times (Bar-Yosef 1989; Reese
1991b).

The common Mediterranean marine bivalve Glycymeris
was more abundant than other bivalves at the site. All
specimens were perforated at umbo region (fig. 17-6B).
These bivalves were perforated either naturally or by
people for wearing as necklaces, since they are strong
shells (Bar-Yosef Mayer, Vandermeersh, and Bar-Yosef
2009). Biggs (1963; 1969) suggested that Glycymeris
symbolize the moon or the moon deity, while Cardium
(Cerastoderma) with the ridges represent the sunrays (fig.
17-4A).

At Tell Ta’annek (10 km north of Tell Jenin), there is a
sharp increase in number of perforated Glycymeris in the
Bronze Age, which might indicate a rise in the use of shell
beads as a social status symbols (Ezzughayyar and Al-
Zawahra 1996). Unio terminalis was the only freshwater
bivalve found at Tell Jenin (fig. 17-2A). The specimens
were fragile and tend to break readily, which explain the
large number of fragments. These bivalves might have
been embedded in mud brought in for brick manufacture
or building. The activities of rodents or birds should also
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be considered (Mienis 1992a).
The presence of Red Sea Dentalium species at Tell Jenin

Figure 17-6. Modified shells. A: Bolinus brandaris;
B: Glycymeris violascens; C: Cassid lips; D: Conus
mediterraneus.

supports the idea that these shells were used as exchange
items between southern and northern communities. The
Dentalium specimens are found in burials decorating
more males than females (Bar-Yosef Mayer 2005a; Belfer-
Cohen 1988).

Muricid shells include the Mediterranean Basin gastropod
Bolinus brandaris (fig. 17-4E), known for its association
with purple dye production in Roman times. This ancient
industry dates back to 1600-1500 BC in Northern Syria
and Greece (Reese 1987). This is not the case of Tell Jenin,
since thousands of Murex specimens would be needed to
extract a small amount of dye (Spanier 1986).

The shells of Nassarius (fig. 17-4C) species have been used
since the Neolithic by men and women as an expression of
beauty or for some magical and ritual purposes (Bar-Yosef
Mayer 2005a; Reese 1991a).

The lips of Phalium shells (fig. 17-6C) are known from a
number of Near Eastern and Mediterranean archaeological
sites; most of these lips can be seen as personal ornaments
or offerings in graves or sanctuaries (Reese 1989).

Conus mediterraneus specimens found in the site had holes
at the apical region, so we suggest their use as necklaces
(fig. 17-6D). Conus shells with apical holes are found at a
number of sites in Israel, including Beth Shan, Ain Shems
and Megiddo (Bar-Yosef Mayer 2005a; Reese 1986).

It is customary to assume that naturally accumulated
paleontological assemblages reflect the fauna that
once existed in an area, whereas archaeological
assemblages reflect human activities, which are not
necessarily local, and therefore cannot be used for
environmental reconstruction. However, if one can
separate species that naturally accumulate at a site
from those brought in by humans, then, one can use
those species in environmental reconstruction and
compare the conditions under which species exists
today (Brewer 1992; Claassen1991).
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The Southern Levant exhibits remarkable spatial
variability in climatic and vegetation zonation (Zohary
1981). This mosaic environment is clearly reflected by the
regional faunal diversity (Tchernov 1979). The various
groups of marine, freshwater, and terrestrial snails and
their distribution represent changing ecological and
environmental parameters thus shedding light on human
social and economic activities within the Late Bronze
period of Tell Jenin.

Conclusions

The molluscan fauna of Tell Jenin accumulated in the Late
Bronze Age stratum during the human occupation period
of the site. The dominance of landsnails may reflect a
very short human occupation or the desertion of the site.
However, the dominance of the freshwater snails during
the construction phase is thought to be due to their presence
in the mud used for mudbrick building. The presence of
marine shells in Tell Jenin supports the idea that collection
of dead shells was familiar to the inhabitants of the site
rather than shellfishing as an economic practice. The
presence of perforated shells in the site indicates their
use as beads or pendants. Finally, the small shell size of
some annual molluscs, compared to present size of these
molluscs, indicates less humid climatic conditions during
the Late Bronze Age.
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