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Preface
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Financial support for the publication was given by the Acker Stratingh Stichting, Groningen, The
Netherlands.

Participants of the 3rd ASWA Conference, Budapest 1996
(Photo: Péter Komjathy, Aquincum Museum)

Standing, left to right: B. De Cupere (Belgium), G. Bar Oz (Israel), H. Buitenhuis (The Netherlands),
R. Rabinovich (Israel), L. Leblanc (New Zealand), N. Benecke (Germany), H. Hongo (Japan), N.
Russell (USA), J. Speth (USA), A. Patel (India), E. Stephan (Germany), C. Cavallo (The
Netherlands), W. Van Neer (Belgium), A.T. Clason (The Netherlands), T. Dayan (Israel), L. Van Es
(The Netherlands), C. Becker (Germany), R. Meadow (USA), M. Mashkour (France), F. Poplin
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TAPHONOMIC ANALYSIS OF THE FAUNAL REMAINS FROM NEVE
DAVID

Guy Bar Oz', Tamar Dayanl, and Daniel Kaufman®

Résumé

Cette étude traite les pertubations taphonomiques qui ont affecté I’asemblage de faune de Neve David. La
corrélation entre les vestiges osseux conservés, la densité d’ossements et une faible représentation de I’extrémité
proximale de I’humérus témoigne de ces pertubations. L analyse taphonomique montre que, parmi les différents
processus qui ont pu intervenir sur les restes de faune, la plus grosse partie de la destruction, résultant de la
fracturations des ossement pour la consommation de la moelle, s’est produite pendant 1’occupations méme du
site par ses habitants.

Introduction

Taphonomic research deals with analyzing preservational processes and their influence on faunal
remains from archaeological sites. During time, various factors interact in the fossilization process,
bringing about the diminution of the bone assemblage. These taphonomic factors may cause a wide
range of error which may intervene and influence our ability to interpret the findings (Lyman, 1984;
1994). Searching for markers of these processes, while analyzing faunal remains from archaeological
sites, enables us to reconstruct the processes of material loss since the time hunted animals were
brought to the site until their recovery in the present (Gifford, 1981; Bonnichsen, 1989; Lyman,
1994).

Two main types of taphonomic disturbances reduce our ability to interpret human subsistence
patterns ("the death assemblage") and paleoecological conditions ("the life assemblage™): these are
predepositional processes ("the deposit assemblage') and postdepositional processes ("the fossil as-
semblage");(Klein and Cruz-Uribe, 1984).

Predepositional processes include both biotic and abiotic factors. Among the biotic factors are
human activities, such as bone marrow extraction (e.g., Enole, 1993), and animal activities, such as
the effect of carnivores (Binford, 1981; Blumenschine, 1988) or rodents (Shipman and Rose, 1983;
Rabinovich, 1990). The abiotic factors include the possible effect of fluvial transport (Shipman,
1981) and pre-deposition bone trampling (Fiorillo, 1989). Post-depositional processes occur because
archaeological remains are buried in a dynamic environment in which various physical, chemical,
and biological processes interact, bringing about change in the original information buried under-
ground (Lyman, 1994).

A detailed taphonomic analysis of the faunal remains may also provide new insight into ancient
economies. The distribution and frequencies of cut marks provide information regarding butchering
methods and processing techniques (Binford, 1981; Noe-Nygaard, 1989).

Taphonomic research has been applied in recent years to many zooarchaeological studies so as to
identify specific factors which have influenced the faunal remains. Israel is a major center of ar-
chaeological research. However, the zooarchaeological research carried out in our region generally
does not include detailed consideration of taphonomic issues (however see Rabinovich, 1990; Rabi-
novich and Tchernov, 1995). Here we present the results of a detailed taphonomic analysis, carried
out on the faunal remains from Neve David, a Geometric Kebaran hunter-gatherer site on the coastal
plain of Israel.

: Department of Zoology, Tel Aviv University, Ramat Aviv 69978, Israel.
% Zinman Institute of Archaeology, Haifa University, Haifa 31905, Israel.
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The site

Neve David is situated at the foot of the western slope of Mount Carmel, on the northern bank of
Nabhal Siah, at its outlet to the coastal plain, 60 meters above sea level, and 1,000 meters from the
present shoreline (Kaufman, 1986). The finds from the site include an exceptionally rich lithic col-
lection, ground stone implements, and faunal remains. The lithic assemblage is typical of the Geo-
metric-Kebaran culture and is dominated by Geometric microliths, principally trapeze/rectangles
(Kaufman, 1986; 1987; 1989).

Neve-David was a rich and varied hunting site: fifteen species of mammals, two reptile species,
and eight genera of gastropods and bivalves from the Mediterranean Sea were found. The faunal re-
mains are dominated by gazelle (Gazella gazella: 60%) and fallow deer (Dama mesopotamica: 31%;
Bar Oz, 1996).

The taphonomic analysis

We carried out a detailed taphonomic analysis of the faunal remains from Neve David along the
following lines:

1. Quantifying the characteristics of the bone assemblage. Among the main variables studied are
bone fragment density and distribution, ratio of identifiable to non-identifiable remains, and pat-
terns of spatial distribution.

2. Analysis of skeletal part frequencies. The working hypothesis behind this analysis is that the
probability that skeletal parts will survive the various taphonomic processes is at least partially a
function of that part's structural density. This analysis enables us to quantify the completeness of
the bone assemblage and therefore can serve as a baseline for comparison between bone assem-
blages from different archaeological sites (Lyman, 1984). Two methods were used:

a. Relationship between bone survivorship and bone density (Lyman, 1984, 1994). This method
quantifies the degree of taphonomic bias that affects Neve David's bone assemblage.

b. Relationship between proportional frequency of proximal humerus and distal humerus in Neve
David in comparison with values from a series of control assemblages with known degrees of de-
struction. Among the causes of bone destruction in these sites are human activities and predator-
scavenger activities (Binford, 1981).

3. Identifying specific attritional processes influencing the bone assemblage. These processes have a
heterogenic influence on bone preservation and may cause differential loss. Of the various attri-
tional processes which may influence bone preservation, the following variables were studied:

a. Bone frequencies were analyzed in relation to their surface-volume ratio (after Shipman, 1981).
This ratio indicates the likelihood of bones having been transported in a stream, and depends
largely on the shape, size, and density of the bone.

b. Signs of trampling that may have occurred before bone burial according to observed bone surface
modification (Fiorillo, 1989). Trampling was also studied by looking at bone fragmentation (after
Villa and Mahieu, 1991, see 4a).

c. Signs of carnivore or rodent activity: typical chewing, scratches or furrows that remain on the sur-
face of bones (see Fisher, 1995 for description and references).

4. Identifying signs of human activity. We looked for the following signs:

a. Signs of marrow extraction from bones by studying the mode of bone fragmentation (after Villa
and Mabhieu, 1991). Mode of bone fragmentation was examined on all epiphyses and on a random
sample of diaphyses. Two variables were checked: fracture angle and fracture outline. Fracture
angle is the angle formed between the edge of the fracture and the cortical bone. The angle formed
by the fractures can be oblique, right, or a fracture which includes both traits. The fracture outline
is the outline formed between the surface of the fracture and the cortical bone. The outline can be
transverse, curved or V-shaped, or intermediate (Villa and Mahieu, 1991).
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b. Identification of cut marks and burned bones, which indicate stages of carcass preparation for
consumption (Binford, 1981).
All the identifiable bones and a random sample of the non-identifiable fragments were immersed
in 5% acetic acid in order to remove patina and to enable observation of cut and gnaw marks (by us-
ing a 2.5% magnifying lamp).

Bone fragment density and distribution

During 5 seasons of excavation, 25 m*® were dug in an area of 30 m? (Kaufman, 1989). Over
21,000 bone fragments were found of which 2,496 were identified to species. Thus, the ratio of iden-
tifiable to non-identifiable elements is 1:9. Bone density at the site is 860 bone fragments per m?.

Morisita's index of dispersion (Krebs, 1989) was used to determine the pattern of distribution of
the identified bones within the excavated area, divided into a grid of square meters (Table 1).

Its results indicate random, clumped or uniform distribution, with 95% confidence limits. Values
lower than (-0.5) indicate a uniform distribution and values higher than 0.5 indicate clumped distri-
bution. All values in this range indicate a random
5 N Vi T < fiistribution. ifhe n-lode of bone distributiog fo'und

in Neve David points to such a random distribu-
33] 34| 60| 12] 54| 18] on (1p=0.4994).
43 66 35 40 43 17 The size of the bone sample and the bone
42 24 47 117 S8 18 density suggest that the excavated area was in the
70 28 75 11 6 19 center of activity. This is also indicated by the
44 54 70 86 56 20 analysis of the lithic findings (Kaufman, 1986;
28 31 28 40 | 112 21 1987; 1989). The random distribution of the
2 33 146 166 22 identified bones suggests that the retrieved sam-
95 115 120 23 ple is representative of the faunal remains at this
site. From here we proceeded to analyze the in-
Table 1. Bone densities in the excavated area. fluence of fossilization on the osteological re-
grid size = Ix1 m). mains through time.

Bone preservation

The first step in analyzing bone preservation was examining the relationship, through regression
analysis, between gazelle bone survivorship, based on the proportional frequency of elements ob-
served at Neve David (%MNI) and bone density. Since no data were available for gazelle structural
bone density, we used published values of domestic sheep (Ovis aries) bone densities (Lyman, 1984).

The resulting regression line, MNI = 0.8817x(bulk density)-0.0411 (R?>=0.4005; P<0.001) indi-
cates a significant and meaningful relationship between bone survivorship and bone density, which
explains 40% of the variance. This result indicates differential loss of bone fragments according to
their density due to taphonomic disturbances.

The ratio of proximal to distal parts of gazelle humeri from Neve David shows a similar trend.
The ratio of these bone parts provides an index of the degree of attrition suffered by the assemblage.
This ratio can be compared to those obtained from various sites in which the taphonomic history is
known (Binford, 1981).

Fig. 1 compares the ratio from Neve David to these sites. Closed circles represent sites without
destruction and closed rectangles represent sites which suffered from destruction. Neve David (open
rectangle) is found among the latter. The correlation between bone survivorship and bone density,
and the low representation of proximal humeri, indicate differential loss of bones due to taphonomic
disturbances.
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Figure 1. Relationship between proportional frequencies of proximal humerus and distal humerus at Neve
David (open square) compared to values in a series of control assemblages with known degree of destruction
(adapted from Binford, 1981).

Specific non-human attritional processes

Neve David is situated on the bank of Nahal Siah and floods could have carried bones out of the
site. Therefore we examined the possible effect of fluvial interference on skeletal part representation.
We checked gazelle skeletal part representation in three fluvial groups, based on their dispersal po-
tentials in flowing water, according to their surface-volume ratio, as defined by Shipman (1981). The
first fluvial group contains bones that flow in low stream (n=52 bones per individual). This group
includes vertebrae and ribs. The second group contains bones that flow in intermediate stream (n=54
bones per individual). This group includes most of the long bones. The third group contains bones
flowing in strong stream and includes the mandibles (n=2). There appears to be no differential bone
loss that could indicate fluvial processes (Table 2). While this result is of a qualitative nature only,
underrepresentation of group 1 elements, or overrepresentation of group 3 elements, would indicate
that significant fluvial disturbances had occurred. This finding is in accord with a high frequency of
small flattened bones (e.g. astragali) found at the site.

No signs of pre- or postdepositional bone trampling were found. This is in accord with the ab-
sence of typical surface modification as described by Fiorillo (1989). In addition, chewing and gnaw
marks are totally absent, so it appears that destruction of bone elements by carnivores and rodents
was insignificant at Neve David. Bunn (1993) suggests that the lack of carnivore activity may be due
to inavailiability of the bones to carnivores at the time of the site's occupation. Ethnographic evi-
dence from Hadza sites (Bunn, 1991; 1993) shows that in short term occupation sites (maintained

Number of bones per Observed number of % Expected (based on

individual bones | MNI of 45 individuals)

Group 1 52 278 12.0 %
Group 2 54 620 25.5%
Group 3 2 14 15.5%

Table 2. Gazelle skeletal part representation from different fluvial groups, according to their surface-volume
ratio (after Shipman, 1981).
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Oblique Right Oblique and Right
Neve David 46 (54 %) 11 (13 %) 28 (33 %)
Fontbregoua 114 (65 %) 47 (27 %) 13 ( 8 %)
Sarrians 22 (8%) 176 (65 %) 74 (27 %)

Table 3. Fracture angle frequencies in Neve David in comparison to the sites of Fontbregoua and Sarrians (Villa
and Mahieu, 1991).

only for a few days) bones are discarded while still fresh and are thus available to carnivores, which
arrive at the site soon after its abandonment. In long term occupation sites (maintained for weeks to
months) the rate of exposure to carnivores is low and insignificant. Thus, lack of carnivore activity
may be a clue to the duration of occupancy of Neve David as a site inhabited for long periods of time
during the year.

Signs of human activity

Mode of bone fragmentation can provide additional evidence. It enables us to discern between
fresh bone breakage and dry bone breakage, due to predepositional or postdepositional trampling
processes (Villa and Mahieu, 1991).

The mode of fracture angle and fracture outline of the Neve David bones were compared to two
Neolithic sites in southern France, where the taphonomic history is known, based on other character-
istics. Evidence of fresh bone fracture for marrow extraction was found at the site of Fontbregoua and
evidence for dry bone fracture due to sediment compaction was found at the site of Sarrians (Villa
and Mahieu, 1991). Tables 3 and 4 present the mode of fracture angle and fracture outline, respec-
tively, and their relative frequencies, in comparison to these sites.

The mode of bone fractures found in Neve David, in comparison to the sites of Fontbregoua and
Sarrians, shows low representation of bone trampling, as observed in Sarrians, and indicates that
fractures were made on fresh bones, similar to the situation at Fontbregoua. The %2 distribution for
each of the above variables confirms these results (x*= 194.2 and %*=39.2 for fracture angle and
fracture outline, respectively; p<0.0001).

By negating destruction caused by other taphonomic agents it is possible to explain the absence of
low density bones as a result of human behavior. We can conclude that bone fractures reflect human
activities, principally marrow extraction, an action which produced the large number of fragments
found at the site.

Among the 15 species of mammals, cut marks and burned bones indicate use for consumption of
at least 9 species (Table 5). The diversity of each taxon and it's relative abundance were quantified
using the NISP assigned to each taxon together with the MNI from which the faunal remains must
have come. These values were calculated by using the assumptions described in Klein and Cruz-
Uribe (1984). Cut marks were observed on the remains of 6 species: gazelle (Gazella gazella), fallow
deer (Dama mesopotamica), hartebeest (4lcelaphus sp.), wolf (Canis lupus), fox (Vulpes vulpes)
and hare (Lepus capensis). Cut marks on skeletal parts of the wolf and fox, as well as the disarticu-
lation of the skeletal elements of these species, suggest that the carnivores were also consumed for
their meat and not just for their fur.

Curved/V shaped Transverse Intermediate
Neve David 36 (52 %) 19 (28 %) 14 (20 %)
Fontbregoua 134 (51 %) 92 (35 %) 35 (14 %)
Sarrians 106 (30 %) 193 (54 %) 59 (16 %)

Table 4. Fracture outline frequencies in Neve David in comparison to the sites of Fontbregoua and Sarrians

(Villa and Mahieu, 1991).




MNI/NISP Cut marks Burned bones
Gazella gazella 45/1296 + +
Dama mesopotamica 21/675 + +
Lepus capensis 7/39 + +
Testudo graeca 4/13 +
Vulpes vulpes 3/41 +
Capreolus capreolus 2/26 +
Sus scrofa 2/9 +
Sciurus anomalus 2/3
Bos primigenius 1/13
Canis lupus 1/10 +
Cervus elaphus 1/8
Alcelaphus sp. 1/6 +
Herpestes ichneunion 1/3
Ophiosaurus sp. 172
Hpystrix indica 11
Martes foina 1/1
Erinacaeus europaeus 1/1
Total 95/2449

Table 5. The Minimum Number of Individuals/Number of Identified Specimens, by which each taxon is repre-
sented at Neve David. (+) indicate signs of cut marks and presence of burned bones.

The gazelle and fallow deer remains bore marks from all stages of preparation: skinning, dismem-
berment, and filleting (Table 6 for gazelle and fallow deer, respectively). The hartebeest, wolf, fox
and hare, all of which are represented by a small sample, bore a single cut mark related to dismem-
berment. The scarcity of cut marks on these species is probably due to small sample size. In general,
cut marks on all species appear on various anatomical parts without any clear patterns that shows
specific selection, possibly also due to small sample size.

Summary

The taphonomic analysis from Neve David reveals the attritional processes which played a role on
the faunal assemblage through time. This analysis enables us to reconstruct the taphonomic history of
the bone assemblage. It reveals that most of the destruction was caused during the time of the site’s
occupation as a result of exploiting bones for marrow consumption, an action which produced large
numbers of fragments and accounts for their high density within the site.

Gazelle Fallow deer
dismemberment n | filleting n | skinning n | dismemberment n | filleting n
Astragalus 9 | Thoracic 2 | Metacarpus Tibia 9 | Thoracic 2
vertebra vertebra

Scapula 8 | Vertebrae 1 | Horn Scapula 4 | Tibia 1
Humerus 4 | Calcaneum 1 Femur 2 | Calcaneum 1
Cervical vertebra 2 | Metacarpus 1 Humerus 2 | Metacarpus | 1
Metapodium 1 Rib 2

Astragalus 1

Mandibula 1

Table 6. Sum of cut marks and related activities on gazelle and fallow deer bones at Neve David (Binford,

1981).
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This taphonomic analysis is among the first carried out in our region. Unfortunately, because of the
absence of similar information from other archaeological sites, comparative studies can not yet be
carried out. It is recommended that future faunal analyses include taphonomic research. Such studies
provide controls for biases resulting from destructive processes. In this way we can make more reli-
able comparisons between sites and assemblages and reach more meaningful conclusions concerning
human subsistence patterns.
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