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HUMAN ACTIVITIES, SITE LOCATION AND
TAPHONOMIC PROCESS: A RELEVANT COMBINATION
FOR UNDERSTANDING THE FAUNA OF EYNAN (AIN
MALLAHA), LEVEL IB (FINAL NATUFIAN, ISRAEL)

Anne Bripaurr', Rivka RaBmovicr?, Tal SMmons®

ABSTRACT

Recent excavations conducted by F. Valla and H. Khalaily at Eynan/Ain Mallaha, located in the Upper
Jordan Valley, have since 1996, concentrated on the Final Natufian layer. Numerous faunal remains were
collected from the occupation floors of the features and from structures, from the stony layer. An analysis
of several samples from the upper layer is presented here. General questions regarding the nature of the
Natufian economy, the modes of occupation and the habitats exploited by these people have been addressed.
A detailed presentation of the material has also been provided and the frequencies of species discussed.
Finally, we have tried to reconstruct the origin of the fauna, its characteristics and its impact on the human

inhabitants of Eynan.

Keywords: Zooarchaeology, broad spectrum, subsistence, Final Natufian, Near East, Israel.

RESUME

Les fouilles conduites depuis 1996 par F. Valla and H. Khalaily sur le site d’Eynan (Ain Mallaha) dans
le nord de Vallée du Jourdain se sont concentrées sur le niveau natoufien final. Une faune trés abondante a
été recueillie tant sur les sols des structures construites que dans le cailloutis encaissant. Nous présentons
ici une analyse de plusieurs échantillons provenant principalement de la partie supérieure de ce niveau
(Ib1). Une présentation détaillée du matériel ainsi qu 'une restitution des processus taphonomiques lisibles
permettent de poser les potentialités et les limites interprétatives d’un tel matériel. L’analyse souligne les
principales caractéristiques de cette faune interprétées en termes d’environnement et de comportements
liés a I’exploitation des ressources. Replacée dans le contexte régional et chronologique, I’analyse met en
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évidence a la fois le poids de [’environnement local marqué par la présence de [’eau ainsi que certains traits
de I’économie de subsistance partagés avec d’autres sites du Natoufien récent et final. La question d’un
mode de vie sédentaire ou non est également discutée.

Mots-clés : Archéozoologie, diversité, subsistance, Natoufien final, Proche-Orient, Israél.

INTRODUCTION

Recent excavations conducted by F. Valla and H. Kallaily at Eynan/Ain Mallaha, located in the Upper
Jordan Valley, have since 1996, concentrated on the Final Natufian layer. This archaeological culture is
defined by lithic assemblages typified by small crescents that are present in sites with almost no built features
(Valla 1988). Six sites, from the Middle Euphrates region to southern Jordan contain such assemblages
(Valla 1988) (fig. 1). Until recently, many scholars agreed that the Final Natufian represented a return to
amore mobile way of life (Boyd 2006). At Eynan, the Final Natufian layer represents a very dense stony layer
embedded in a reddish-brown matrix; it is subdivided into lower (Ib2) and upper (Ib1) levels, corresponding
to the main phases of building activities. The presence of numerous built structures calls into question the
mobile nature of Natufian life at Eynan (Samuelian e al. 2006). The average date of the lower occupation
is ca 10 500 BP (10 839-10 289 cal. BC, 2 0), placing it during the Younger Dryas, the last major cooling
and drying event (as revealed by several proxies) (Bar-Matthews et al. 1997; Gvirtzman, Wieder 2001), and
some 2500-3000 years earlier than the appearance of agriculture.

There has been an endless debate regarding the nature of the Natufian, in which the analysis of Natufian
fauna plays an important role. Several contentious issues include: 1. whether there is any kind of causal
relationship between cultural events and environmental changes (e.g. Gorring-Morris, Belfer-Cohen 1998;
Tchernov 1998; Bar-Yosef, Belfer-Cohen 2002); 2. whether there was really a “broad spectrum revolution”
(Flannery 1969; Tchernov 1993a) or not (Bar-Oz, Dayan 1999; Stiner et al. 1999; Stiner ef al. 2000;
Stiner 2001); 3. whether there is evidence for size change in certain animal species, especially gazelles,
and whether it is related to selective culling (Horwitz et al. 1990; Cope 1991) or to environmental changes
(Davis 1981, 1982).
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How can the fauna from Eynan contribute to these debates? Faunal remains from Eynan’s excavations
were very carefully collected and sorted, leading to the recovery of a large quantity of material, much of
which is still being studied. Owing to the complexity of the site and to the sampling pattern, questions
more generally addressed for each faunal sample, such as “what combination of factors can explain the
observed faunal patterns”, are particularly relevant here. Observations from ongoing research will be
discussed in terms of environmental, chronologically contextual and taphonomic processes in order to
elucidate a number of economic and cultural patterns.

FAUNAL SAMPLES IN THE SITE CONTEXT

Located at the foot of steep hills, the site of Eynan lies not far from the northwestern side of Lake
Hula. Hula is the northernmost freshwater lake in the Jordan Basin (Dimentman ef al. 1992). Until the
1950s a permanent spring and stream with water of stable temperature was located very close to the site.
The site itself encompassed a great variety of environments (ibid.).

The Final Natufian level (Ib) is a very dense, calcareous stony layer, embedded in a reddish brownish
matrix ranging from 0.50 to 1 m in thickness. The process of formation of the stony layer still remains
unclear (Valla et al. 1999, 2001), although the layer is no longer thought to have been re-deposited as the
result of a landslide event. Numerous built structures and floors have been identified within the stony layer.
Some are interpreted as “shelters” or “huts”, sharing similar characteristics with ones previously brought to
light in earlier levels, although these are smaller in area (< 10 m?). These structures manifest as half buried
in pits dug into the earth, with walls no higher than 0.50 m. They are associated with other, variable features
(e.g. postholes, hearths, “basins”) (Samuelian et al. 2006). Level Ib is subdivided into a lower (Ib2) and an
upper (Ibl) level, corresponding to the main phases of building activities:

—The earliest phase, level Ib2, is capped with 0.20 m of sediment. It comprises one “hut” with
associated features (hut 215). The faunal sample is currently being studied.

—The upper phase, level Ibl, includes four built structures (218, 200-208, 203 and 202).

Faunal assemblages originate from the upper floor of the 200, 203 and 222 structures (fig. 2). A third
sample comes from the upper part of the stony layer, not from within the structures. The occupation of the
structures was shorter than the occupation of the stony layer itself.

o1 ] [E [HIHIE]

b2

Fig. 2—Stratigraphy of level Ib. The shaded areas indicate the faunal samples that have already been studied.
Another sample comes from the upper part of the stony layer but is not represented here (from row 93). It is
designated the “stony layer sample” in the text. H = human remains (after Valla et al. 2004, p. 55).
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REPRESENTATIVENESS, BIAS AND NATURE OF THE DATA
IN RELATION TO THE FAUNAL MATERIAL

It is well established that recovery techniques can influence the quality of the samples and their
representativeness both in terms of number of species present and body part representation (Payne 1975;
Clason, Prummel 1977). The painstaking recovery techniques—controlled, excavation within % m?
boundaries, systematic fine water-sieving (2 mm) and exhaustive sorting of the sieved material—conducted
at this site, eliminate this type of bias. The methodology employed consequently guarantees that the faunal
sample will reflect taxonomic richness and diversity. Nonetheless, some characteristics of the material
together with an indication of the deposition process, suggest a possible source of bias:

—The high degree of fragmentation results in a low percentage of identification to the species level
in the assemblages from both the stony layer and the structures. The majority of the fragments are 1 cm in
length and below while the remainder are 1-2 cm long with a very low proportion of fragments measuring
5-10 cm in any dimension (fig. 3, 4). The large quantity of long bone splinters might have resulted in
part from pre-depositional fracturing, as suggested from some tiny fragments with very fresh fracture
edges (fig. 5). These fragments may have become detached during fracturing when the bones were fresh.
Clear signs of intense fragmentation are rare since the bones are too broken-up to conserve signs of it. As
skeletal fragmentation affects all taxonomic groups, post-depositional in situ mechanical processes such as
trampling and crushing in sediments are assumed, although they are difficult to quantify here (cf. in situ
attrition: Munro, Bar-Oz 2005).

—The faunal remains are thickly covered with an encrustation that seems related to not yet understood
taphonomic processes. Large fragments (> 1.5 cm in length) tend to be systematically encrusted all around,
together with some fragments of chelonian carapace and bones from the microfauna and avifauna. The
smallest elements are more often covered with a thin, easily removed layer. This difference suggests two
possible scenarios of accumulation:

* Different taphonomical processes are responsible for the accumulation of smaller animals/
elements than the larger ones (animals the size of hare and larger).

* Sediment deposition on the outer surface of the bones is size-dependent and a certain surface
size is required in order for accumulation to take place, thus, leaving the smaller bones cleaner.

Fig. 3—Eynan Ib: A faunal sample from a Y m’ stony layer, before being sorted.
Note the encrustation on the bones (photo A. Bridault).
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Fig. 5—FEynan Ib: Small splinters from long bones with fresh fracture edges (photo A. Bridault).

It is possible that a post-depositional alteration of a chemical nature played a role in the taphonomic
process. Micromorphological analyses conducted on structure 201 (L99) and the upper “sol” of structure
203 signal the presence of neo-carbonates in the sediment samples indicating leaching of the living floor
after its abandonment (March in Valla et al. 2001). The modest evidence for weathering cracks, the numerous
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fresh fracture edges (cf. supra) and the evidence of fossilized and encrustated carpals found connected
anatomically (fig. 6) all suggest that the bones were exposed for only a short time before the encrustation
process got underway.

The general low proportion of fragmented dental remains (17% of the mammalian remains in the stony
layer assemblage) is a characteristic to be underscored as a reverse pattern generally observed in poorly
preserved or damaged samples (Binford 1981; Brain 1981). Consequently, it may be linked to patterned
behavior (e.g. discarding the heads of hunted animals) rather than taphonomic bias.

Considered together, these characteristics indicate that few elements providing data for age estimation
and metrics were available. Moreover, many faunal fragments could not be identified either to the species
level, skeletal element or even body size group.

Fig. 6—Eynan Ib: Fallow deer carpal bones connected
anatomically (photo A. Bridault).

EVIDENCE OF BUTCHERING AND MANUFACTURING ACTIVITIES

Very few cut marks (fig. 7) were observed on the larger identifiable elements, although it was
sometimes possible to observe some marks on smaller fragments or on pieces cleaned with acid. Therefore,
reconstruction how carcasses were processed is difficult. Nonetheless, the identification of the type of
marks, their interpretation based on cut mark patterns and their locations, leads to the conclusion that
different sequences of carcasses processing and treatment related to butchery, consumption activities and
bone manufacturing (Le Dosseur in Valla et al. 2004) are represented in the assemblages (table I).

Fig. 7—Eynan Ib: Wild boar mandible
fragment with cut marks near
the canine alveolar
(photo A. Bridault).
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Type of marks/activity Species Bone fragment Purpose
Skinning Marten, wild boar Mandible (h(.)rlzontal.
ramus), cranium, pubis.
Fur procurement/
Skinning? Canine Wild boar Mandible Butchery
removal? (near the canine socket)
Fallow deer Scapula
Filleting Butchery
Gazelle/roe deer Humerus
Fallow deer Humerus Butchery and/
Scraping or bone tool
manufacturing?
Unidentified Fragment of long bone
Breakage by flexure? Cervid Antler Bone tool .
manufacturing

**_—line 93 pro parte—1998 excavation
A—many incisors

Table 1—Type of marks identified.

A BROAD SPECTRUM DIET

In order to provide a realistic idea of the taxonomic richness that characterizes the Eynan fauna, it is
important to mention the various taxa represented: mammals (11 species), micromammals (various species
including squirrel), birds (17 species), chelonia (1 species), reptiles, amphibians, crustaceans (1 crab
species, Potamon sp.), fish (very abundant remains), and molluscs (fresh and saltwater species). These are
all under study by different specialists. Such an assemblage can be considered to reflect a “broad spectrum”
pattern of exploitation (Flannery 1969).

In order to summarize the composition of the studied material, and taking into account the
incompleteness of the faunal elements, it is useful to count NISP’s of different taxa. The resulting pattern
is that 80% of the identified specimens (micromammals, fish and molluscs remains excluded), from level
Ib1 are chelonian in origin (cf. Testudo graeca) remains, 9% derive from macro-mammals, 5% from birds,
nearly 3% from reptiles, 1.6% from amphibians and 0.7% from crustaceans (fig. §). Chelonian parts are
mainly carapace and plastron fragments, while limb remains are scarce (fig. 9). Chelonia were present in
every studied area (structures and stony layer) and a significant proportion of the elements was burnt. In
most cases the bony plates are as small as 0.5 mm, with the majority up to 5 mm in size (Rabinovich in
Valla et al. 2001a, fig. 42). Although the chelonian remains outnumber the other assemblages for NISP, they
represent, on average, only 7% of the total weight of the bones in the stony layer sample. This distribution
suggests that few individuals are, in fact, represented in each assemblage since the carapace of an individual
measures between 100-250 mm in length and ca 150 mm in breadth. The status of this animal in the Eynan
assemblage needs further elucidation. It is likely that only a few individuals contributed to the assemblage,
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but that these were highly fragmented. The size of the carapace pieces either suggests intensive human
processing or depositional processes that caused this phenomenon. The level of fragmentation may also be
related to the human collecting of young tortoises, which have a relatively fragile carapace.

90

n = 5562

80

70

60

50

%NISP

40

30

20

10
0 . - /™ |

Chelonia Mammalia Aves Ophidia Amphibia Crustacea

Fig. 8—Relative frequencies of main taxonomic groups (micromammals, fishes, molluscs excluded) for level Ib1.

Fig. 9—FEynan Ib: Chelonia remains (photo A. Bridault).
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UNGULATE DISTRIBUTION AND COMPARISONS

Mountain gazelle (Gazella gazella) is the most common species among the ungulates in all samples
when counted by NISP (33-36% of the NISP, cf. table 2; and ca 47 % of the ungulates remains, fig. 10),
although it is represented by only a few individuals. The relative frequency of gazelle remains is nonetheless
certainly underestimated considering the high proportion of the Gazella/Capreolus body size group (BSGD)
fragments and the few roe deer remains identified in the assemblage (table 2, fig. 11).

Species Stony layer ** STR 200 STR 222 STR 203
NISP % NISP % NISP | NISP %

Gazella gazella Mountain Gazelle 66 32.84 60 34.29 2 47 35.88
Dama mesopotamica  Fallow deer 31 15.42 15 8.57 10 7.63
Cervus elaphus Red deer 1 0.50 1 0.57
Capreolus capreolus Roe deer 9 4.48 2 1.14 11 8.40
Cervidae Cervid unident. 9 4.48 11 6.29 5 8 6.11
Sus scrofa Wild boar 21 10.45 40 22.86 4 23 17.56
Canis sp. Wolf/ dog 2 1.00 2 1.14
Vulpes vulpes Red fox 20 9.95 2 1.14 1 6 4.58
Felis sp. Felid 1 0.57 2 1.53
Martes cf. foina Stone marten 2 1.00
Carnivora Carniv. Unident. 2 1.00 5 2.86 1
Lepus capensis Hare 38 18.91 36 20.57 4 24 18.32
Total 1 201 100.00 | 175 100.00 17 131 100.00
Body size group (>250 kg) 1 1.06 5 1.36 0 0 0.00
Body size group (80-250 kg) 21 22.34 46 12.53 3 33 17.01
Body size group (15-40 kg) 52 55.32 260 70.84 21 129 66.49
Body size group (<15 kg) 20 21.28 56 15.26 3 32 16.49
Total 2 94 100.00 | 367 100.00 27 194 100.00
Microfauna and insectivores present ca 50"
Sciurus anomalus Squirrel 2

Table 2—Species abundance of the main species and taxa (fishes and molluscs excluded) represented
in the assemblages from level Ib (Final Natufian).

O Gazella gazella @ Sus scrofa Dama mesopotamica
Capreolus capreolus Cervus elaphus = Cervidae indet.

60

50 —— =20 n=17 — n= 131

40 +—

30 ]

20 ]

10 +—

0 N_E | N

%NISP ungulates %NISP ungulates %NISP ungulates
stony layer STR 200 STR 203

Fig. 10—Relative frequencies of the ungulates species in three assemblages from level Ib1.
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Wild boar (Sus scrofa) is the next most common species to be represented in the structures (18% and
23% of the NISP), whereas hare (Lepus capensis) is the second most common species in the stony layer
sample (ca 19% NISP). Suid remains appear to be significantly more abundant in structure 200 than in the
stony layer based on a comparison of NISP percentages. Persian fallow deer (Dama mesopotamica) comes
in the third, accounting for 8 to 15% of the NISP. These frequencies are not significantly different, relative
to sample size.

In spite of the paucity of roe deer and red deer remains, the three cervid species are represented in both
the stony layer as well as in structure 200. The unidentified cervid category includes antler, teeth and bone
fragments that could not be assigned to the exact species level.

There are no marked differences in mammalian species distribution between the samples. The only
apparent difference between the stony layer and the structures emerges in the Gazella/Capreolus body
size group (BSGD), where the long bone splinters (longitudinally broken bones) are more abundant in the
structures.

80
70 S
" 60 \
\
;% 40 §
329_; 30 \
20
.
10 \ \ N
BSGA (<250 kg) BSGB (80-250 kg) BSGD (15-40 kg) BSGE (<15 kgs)

Fig. 11—Relative frequencies of the Body Size Groups specimens in three assemblages from level Ib1.

The general distribution pattern of the medium size mammalian skeletal units shows that frequencies of
head elements (mainly small tooth fragments) and long bone splinters outnumber other body part categories
(Rabinovich, Bridault in Valla ef al. 2004). Considered together with the limited number of limb bone
remains, these numbers may represent intentional bone breakage for marrow extraction. Post-cranial axial
elements (vertebrae, ribs) as well as scapula and pelvis are underrepresented. Using NISP as a measure
favors the representation of the fragmented long bones, but this is also true when other indices are used (e.g.
in Mesolithic French sites, Bridault, Chaix 1998). Such patterns are common, corresponding to selective
transport and/or differential discard behavior. Here, it is assumed that natural attrition and selective discard
may be responsible for this pattern.

Although gazelle is the most common species in the Eynan final Natufian samples, it is not dominant.
Even if we include the relative body size (i.e. BSGD with gazelle), thus, increasing the proportion of
gazelle in the assemblage, it is still less abundant (average = 60% based on Ducos’ method; Ducos 1973)
than at most Late Natufian assemblages, where gazelle bones can represent more than 80% of the ungulates
remains (fig. 12). At Final Natufian Mureybet Q34 B4, Q32 E2 (Helmer 1991), located to the north of this
site, gazelle accounts for 65-68% of the ungulates remains; these proportions are similar to those of the Late
Natufian samples from Eynan.
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Conversely, Eynan’s faunal assemblages are characterized by the highest proportion of wild boar
when compared to other Late and Final Natufian assemblages in the region (fig. 13).

The relatively low proportion of gazelle and the high proportion of wild boar represent a pattern
particular to the Eynan Final Natufian. This distribution may be a result of the unique location of the site
near a sweet-cold permanent spring. Moreover, human processing and post-depositional processes that have
resulted in serious fragmentation of skeletal elements are also responsible for this distribution pattern.
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Fig. 12—Average adjusted frequency of gazelle (Gazella gazella) at Einan Ib1 compared to frequencies
of gazelle from other Late and Final Natufian assemblages. Data Hayonim Terrasse (Munro 2004);
Hilazon Tachtit (Munro 2004); Mureybet (Helmer 1991); Salibya I (Crabtree et al. 1991).
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Fig. 13—Average frequency of wild boar (Sus scrofa scrofa) at Einan Ib1 compared to frequencies of
wild boar from other Late and Final Natufian assemblages. Data Hayonim Terrasse (Munro 2004);
Hilazon Tachtit (Munro 2004); Mureybet (Helmer 1991); Salibya I (Crabtree et al. 1991).



110 A. BRIDAULT, R. RABINOVICH, T. SIMMONS

SMALL SIZE MAMMALIAN SPECIES DISTRIBUTION AND COMPARISONS

Canids (Canis sp. and Vulpes vulpes), Felids (Felis sp.), and Mustelids (Martes cf. foina) are
represented by few skeletal elements in the upper level from Eynan. The distribution of these species
varies between the samples, with higher frequencies in the stony layer (13% of the total NISP versus
6% in the structures). This could be related to sample size and to the fact that rare species appear more
stochastically. Among the carnivores, the red fox is the most “abundant species” and is represented in
every sample, whereas the stone marten is only documented in the stone layer sample and the felids in two
structures (cf. table 2, fig. 14).

Hare (Lepus capensis) is the second (203, stony layer) or third most abundant species (200), accounting
for 18-21% of the identified mammalian remains (cf. table 2). Hare bones from juveniles were found in the
structure samples, suggesting a random predation of the species. In the stony layer, most of the hare bones
present with fused epiphyses (Valla et al. 2004).

Stiner (2001) has suggested that, when present, small species may provide a better indicator for shifts
in faunal exploitation patterns because they are more sensitive to changes in hunting/gathering techniques
employed in their capture. For example the more intensive exploitation of hare during the Natufian compared
to pre-and post Natufian periods may be due to the emergence of new gathering techniques such as the use
of traps or nets (Bar-El, Tchernov 2001).

B Vulpes vulpes Canis sp. K Felis sp. [J Martes cf.foina [JCarnivora indet.
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8 i
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Fig. 14—Relative frequencies of the carnivore species in three assemblages from level Ibl.

REPRESENTATION OF HABITATS INFERRED FROM AVIFAUNA

Birds remains are an important component of the Eynan fauna (representing half of the identified
vertebrate bones). The special location of the site, near a lake, had a major influence on the bird species
composition. The bird remains studied by Simmons from the Ibl (Simmons in Valla ef al. 2004) are
distributed among 10 families and 17 taxa. Over half the avian species found in the site prefer aquatic or
shoreline habitats, forest and open field species account for approximately another 30% while only very few
species prefer desert or rocky habitats (fig. 15).
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Fig. 15—Relative frequencies of the bird species from level Ibl.

The rarity (n = 2 in structure 203) of chukar partridge (4/ectoris chukar), usually a common species in
the Natufian assemblages (Pichon 1984; Munro 2001), should be noted. Probably, this species was simply
less common in the immediate surroundings of Eynan due to habitat differences compared to other sites
with access to greater expanses of the drier land, preferred by the chukar. In any event, the aquatic environs
of the site had a marked impact on the exploited avifauna. With the exception of three resident species
(Falco tinnunculus, Alectoris chukar and Bubo bubo), most of the species of Ibl are wintering species,
arriving in Israel in autumn and departing again during the spring.

As at other Natufian sites (Hatoula, Hayonim Cave, El Wad, etc.), the local avifauna was readily
exploited. Since we are dealing with an open-air site, the presence of specific birds is more likely to be
connected with the collector, in this case, most probably a human agency.

Moreover, as at most Natufian sites, the wing and breast meat elements are most commonly represented
(ca 87% of all skeletal elements identified, predominantly from waterfowl), thus, presence of these elements
is regarded as an indication of human processing and preference (Tchernov 1994). Birds of prey are only
represented by a few terminal phalanges (e.g., stony layer and structure 200). This pattern is likely to relate
to an intentional differential selection of certain body parts by species (Tchernov 1994). This also reflects
a continued cultural preference for using talons and, to a somewhat lesser degree at Eynan, flight feathers
from birds of prey (both nocturnal and diurnal) for personal adornment (Simmons, Nadel 1998; Simmons
2002, 2004; Horwitz et al. in press).

BROADENING AND DIVERSIFYING THE PREY SPECTRUM

The relationship between environmental constraints, access to resources and foraging subsistence
patterns has been widely debated. It has been highlighted that both predation on larger prey and dietary
specialization go hand in hand with high group mobility, while broadening the prey spectrum makes it
possible to decrease mobility, to reduce the foraging area or to shift subsistence strategy (e.g. Tchernov
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1993b). Dietary broadening, diversification, and even exchange are also options to cope with a depletion of
resources, either brief or caused by the intensity or duration of the site occupation (Halstead, O’Shea 1989;
Bridault 1997).

The presence of a variety of habitats in the vicinity of Eynan probably offered the opportunity to trap,
collect or simply gather a wide array of resources while walking, thus, reducing a search strategy that was
inefficient and costly in terms of energy expenditures. Such modalities do not require particular technical
skill, nor do they depend upon large-scale cooperation as in collective hunting, but rather a different division
of tasks.

As revealed by the large variety of prey species, most of the trophic web was exploited at Eynan. The
“high-ranking prey” (ungulates) and the “low-ranking prey” such as fast-moving ones (e.g. hare, waterfowl)
and slow moving and easily collected species (e.g. tortoise, other reptile, shellfish) (Stiner 2001; Stiner
et al. 2000) are all exploited. Quantifying the relative importance of the different types of “low-ranking
prey” in order to measure human foraging efficiency as suggested by Munro (2003), could be misleading
here. The heavy fragmentation of the material, the differential fragmentation between tortoise and most of
the other vertebrate species skeletons and the very easy identification of tortoise remains (mainly carapace)
make comparison of tortoise NISP frequencies with the other small vertebrate species problematic. The
Eynan Final Natufian prey pattern appears very similar to that at other Late Natufian settlements. It was
characterized by a change in the trophic level and a diversification towards some species that could either
be exploited throughout the year or during certain critical periods (i.e. “buffering resources”).

The diversified ungulate pattern evidenced at Eynan contrasts with the general predominance of
gazelle in the Natufian. How can this be interpreted? Is this a reflection of a local or brief depletion of
this resource caused by various factors such as long term hunting pressures (during Epipaleolithic) or as a
shift in subsistence strategy or both? The question of a potential size decrease in gazelle at the Pleistocene-
Holocene transition, related to environmental pressure (Davis 1983) and/or human hunting pressure (e.g.
Horwitz et al. 1990; Cope 1991; Helmer 2000) also adds a piece to the puzzle. The assumption of a size
decrease in gazelle due to intentional over-culling of males during the Natufian as argued by Cope (1991)
should be tested for each site. Munro (2001) similarly proposed that, due to the low rates of population
turnover and slow growth of gazelle populations, the impact of hunting pressure on their populations would
be magnified. If this was the case then the proportion of juvenile gazelles should therefore increase as
hunting pressures intensified. The present assemblages unfortunately do not permit a thorough examination
of animal size, although the few measurable elements of fallow deer, gazelle, boar and hare indicate that
these individuals may have been large body-sized representatives of these species (Rabinovich, Bridault
in Valla et al. 2004). Evaluating the proportion of juveniles using the method of epiphyseal fusion has not
proved accurate here because the proportion of immature gazelle is subject to differential bone preservation
(few extremities and few immature bones); the method would then severely bias the results towards adults.
However that may be, the other evidence for diversification is the abundance of wild boar. Wild boar is
a species that adapts very readily to environmental change (cf. variations in birth distributions and size
of the ranges), characterized by high population growth in a favorable environment (“r” strategy type,
females may come into estrus several times per year; e.g. Sweeney ef al. 1979; Bouldoire, Vassant 1989).
Boar-hunting may then represent a very good candidate of a factor indicative of diversification in the
economic strategy of the Eynan Final Natufian, with high returns and less risk of hunting pressure than on
“k strategy” ungulates. Relying on several rather than on one high-ranking prey species is a risk-minimizing
strategy.

A SEDENTARY FORAGING SOCIETY?

Seasonality data inferred from the season of death of the animals are one of the expected contributions
to the characterization of the site occupation. Here we would like to shed light on several points concerning
the nature of the data and the critical interpretation that remains to be carried out. Data gathered from the
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occupation floors samples are theoretically the most relevant because they are assumed to correspond to
a short time span. In practice it is necessary to take into account the main point: that the proportion of
bone elements identifiable to species and moreover to age are very limited, due to the already discussed
fragmentary nature of the faunal assemblage.

The assemblage from the upper floor of hut 203 has yielded bones of fetal boar and a fragment
from an unshed roe deer antler. Thirty percent of the gazelle found in the upper floor of the “hut” 200 are
immature individuals (2 months, 5-8 months and 10-18 month years old) including one fetus. Fallow deer
remains come from animals aged 6-18 months and 2 years old. Wild boar remains, though not numerous
and fragmented, provide indications of fetal or neo-nate animals. The faunal sample from the upper part of
the stony layer has provided one fragment of unshed roe deer antler together with several unfused gazelle
phalanges, indicating predation on animals younger than 5-8 months.

—The quality of the information gathered from the remains is heterogeneous: some indicators giving
a larger interval of time (i.e., data from the unshed roe deer antlers only allow the exclusion of the end of
the fall season; wild boar fetus bones provide a time range of March-May, if a single farrowing peak is
assumed).

—Some ungulates species may have one or several reproductive peaks per annum, depending on the
conditions (for gazelle: Baharav 1983).

For instance, if the season for gazelle fawning is between March and June (one of the scenarios), then
the yearling gazelle specimens from the sample of hut 200 reflect several seasons of death (May-August,
August-January) with an overlap during August. Presence of fallow deer may indicate a hunt during
April-July, while wild boar fetal bones may reflect a kill in the spring season. These kill-off patterns do
not appear to be consistent with the autumn and winter period evidenced by the presence of some bird
species. How can this dichotomy in species be interpreted? Does it mean that the site was occupied all year
round but that a differential seasonal procurement strategy was practiced based on species availability or
does it mean that the same site was occupied several times a year? Neither sedentism nor semi-sedentism
can be ascertained based on such limited seasonality data, but they do hint at quite a prolonged period
of occupation during the dry and wet season. Of course seasonality analyses need to take into account a
maximum of indicators including faunal data (for instance including fish data—ongoing research by I.
Zohar—or micromammals) together with other features such as architecture, industry, etc. (see Valla et al.
2004).

The presence of so-called commensal species such as the house mouse (Mus musculus domesticus)
is generally related to sedentism even if “there is little agreement on the time-depth of human occupation
required to facilitate commensal invasion” (Boyd 2006, p. 173). Tchernov pointed out the abrupt appearance
of commensals (micromammals and some bird species) during the Natufian (Tchernov 1984, 1991, 1993a).
Human sedentism creates new ecological niches, consequently colonized by anthropophilous species.
Cucchi et al. (2005, p. 444) consider that the presence of domestic mouse is certain at Hayonim level
B and it appears together with a feral mouse. Two species of mice are known in Cyprus, at the end of
the 9th millennium BC: the house mouse, unintentionally brought by Neolithic immigrants and another
non-commensal species. The latter species arrived on the island prior the house mouse, the result of
accidental transportation by the first Epipaleolithic “hunters-gatherer-fishers” settlers (Cucchi ez al. 2002;
Bonhomme et al. 2004).

“Sedentary foraging” appeared in the Levant during the Early Natufian. Late Natufian people, whether
sedentary or not, inherited a landscape already imprinted by an old cohabitation (even co-evolution)
between humans and other species. Commensalism is not the only kind of relationship that may have existed
during this period. At Eynan, another sign of this cohabitation is the importance of fox, an anthropogenic
species (fable 3). Following Tchernov, fox may be considered as a typically “synanthropic species that
efficiently exploits human resources with almost no harm to the local inhabitants” (Tchernov 1994, p. 52).
Consequently, the “high frequency of fox remains may reflect both this animal’s great abundance and long
term activities around the site” (ibid.).
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Sites Rank Cailixsfzres References
Hayonim Terrasse, 11 1 239 Munro 2004
Hilazon Tachitt 1 65 Munro 2004
Salibiya I 1 6 Crabtree et al. 1991
Mureybet Q32E2 1 48 Helmer 1991
Mureybet Q33B4 1 67 Helmer 1991
Mureybet Q33 B3 1 40 Helmer 1991
Eynan Ibl Stony Layer 1 24 Rabinovich, Bridault, in Valla et al. 2004
Eynan Ibl 200 1 5 Rabinovich in Valla et al. 2001
Eynan 1b1203 1 8 Rabinovich in Valla et al. 2001

Table 3—Predominance of the fox among the carnivores (rank),
in various Late and Final Natufian assemblages.

CONCLUSION

Eynan appears to be a peculiar site if considered at the Natufian regional level. In terms of habitats
exploited as revealed by the faunal spectrum it comprises a combination of typical Natufian exploitation of
gazelle, combined with other available species such as boar, fallow deer, birds and fish. The special location
of the site had a major impact on the species distribution because water was available throughout the year,
a rare resource in the Mediterranean climate. If compared to other, later PPNA sites along the Jordan Valley
(e.g. Gesher, Gilgal and Netiv Hagdud), gazelle is the most common species followed by pig, or aurochs
(Tchernov 1994; Horwitz, Ashkenazi 2006; Horwitz ef al. in press). Most of the faunal samples from the
above-mentioned sites contain numerous birds (in most, birds represent more than 30% of the NISP, with
the exception of Gesher).

Based on the data collected to date, hunting, gathering and fishing took place at Eynan, and it seems
that medium-size mammals were the major dietary component. The extensive fragmentation and the broader
taphonomic state of the fauna are as yet not understood. Is the fragmentation due to the intensity of the
occupation at the site and therefore trampling of the food remains, or does it evidence a pattern of cleaning
the huts, leaving only a small portion of the faunal remains in sifu. Thus, this type of practice might have
had a major influence on the interpretation of human activity at Eynan and may indicate that only a small
portion of the faunal remains that have come to light are truly useful for analysis.
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