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PREFACE -

The obsidian from Tell Abu Hureyra, a Neolithic site
in Syria, is analysed by neutron activation analysis to
determine the trace element characterization necessary to
identify the geological sources exploited by the peovple of
Abu Hureyra, and any possible changes in the exploitation
through time. One hundred pleces of obsidlan were analysed
from one trench dug at the slte, with all three cultural
phases represented. The results of the analysis show
five chemically distinct obsidian groups, revresenting at
least five geological sources, with change in the exploitation
of three of the sources within the time of occupation of
the site.

The work reported here is the first stage of an
extensive programme of analysis directed towards an under-
standing of the occurrence of obsidian at specific sites
occupled during the period from the eighth to the fifth
milleniumBC. The final aim 1s to increase our understanding

of prehistoric trade.
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CHAPTER 1
INTRODUCTION

Obsidian 1s a naturally occurring volcanic glass
found in areas of recent volcanic activity where acid rocks
are found. Its high sillica content 1s apparent from
Table 1 where the major elemental composition of two types
of obsidian are shown. It is a hard, though brittle material
which fractures concholdally, allowing an experienced
knapper to predict the direction of breakage. A very sharp
edge can be produced that is particularly suitable for
cutting tools. Obsidlan is especlally important to
prehistorians because it survives in archaeological sites,
end 1s suitable for trace element analysis..

Obsidian analysis has been based on the hypothesis
that the elemental composition is uniform throughout a
single flow of obsidlan, but different from any other single
flow. Gordus, et al (1968) show this hypothesis to be valid.
They analysed 1000 pleces of obsldian from single obsidian
flows in distinct volcanic regions in North America by
Neutron Activation Analysis to test the hypothesis. They
found that in elements such as Mn, Sc¢, La, Rb, Sm, Ba, and
Zr, samples from a single flow showed a less than 40 per
cent variation, while samples from different'flows show
ranges of 1000 per cent or more.

Source identification 1s important archaeologically when
considering questions of prehistoric trade and the spread of
ideas. If the source can be ildentified conclusively, then

the minimum distance it must have travelled can be determined,
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and hypotheses about the possible directions of trade routes

can be developed. The presence of obsidian from the same

gource in more than one site is evidence that some kind of
contact, though i1t may have been indirect, existed.
Similarity of ldeas as represented by architectural styles,
simlilar tool types, etc., could be a result of parallel
invention, but the presence of obsidian from the same source
on different sites is evidence for some kind of contsact
that 1s independant of the poséible similarities of human
thought processes. The presence of obsidian at sites
distant from the sources helps establish the trade routes
necessary, not only for the spread of obsidian, but for the
movement of other kinds of goods, especlially ideas (Dixon,
et al 1968).

Archaeological obsidian has been analysed for source
identifaction in different parts of the world, using
different analytical techniques. A great deal of work has
been done in North America (Frison, et al 1968; Bowman, et al
1973; Griffin, et al 1969; Nelson, et al 1975), Central
America (Cobean, et al 1971; Hammond 1972), The Mediterranean
and the Aegean (Cann and Renfrew 1964; Renfrew, et al 1965;
Aspinall 1972; Williams 1975), the Near East (Renfrew, et al
1966,1968; Wright 1969; Pearson pers. comm.), and New Zealand
(Ward 1974). Much of this work has been done by Neutron
Activation Analysis (Frison, et al; Bownan, et al; Griffin,
et al; Hammond; Wright; Williams; Pearson) and some by
Optical Emission Spectrometry (Cann and Renfrew; Renfrew,

et al). Nelson, et al (1975) have recently used energy-

dispersive X-ray fluorescence on north-west coast obsidian

in North America, as has Ward (1974) for New Zealand
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obsidians. Cobean, et al (19?i) used X-ray emission
spectroscopy and NAA on obsidian from southern Mexico. These
different methods of analysis cause problems when trying to
compare the results. It 1s impossgible to compare the results
of the analysls of Near Eastern and Mediterranean obsidians
by OES directly to the results obtalned by NAA because the
two methods are not sensitive to the same elements. The
energy-dispersive X-ray fluorescence used by Nelson, et al
(1975) is very quick, and gives good contrast for the sources,
but it does not result in any absolute flgures, merely the
relative intensities of the peaks, making inter laboratory
comparisons.difficult, even if the same technique is used.
Two elements difficult to determine accurately by NAA,
barium end zirconium, are used by Benfrew, et al to identify
different obsidian groups representing different sources.,
Different applications of NAA can also produce different
results that make 1t difficult to compare results. Wright
(1969) uses NAA for his analyses, but he depends heavily on
the Na/Mn ratio for separation of obsidian sources, a ratio
that cannot be determined by the Bradford laboratory procedure
because the half-life of Mn 1s too short. NAA was chosen for
this analysis because it is a well established method of
trace element analysls, sultable for archaeological materials
(Perlman and Asaro 1969), particularly obsidian because it
is not altered at all chemically when utilized for archaeoi-'
ogical artifacts (Bowman, et al 1973). It does not require
eany destruction of the sample, a fact which is important when
desiring to analyse rare or unique samples, as obsidian from
sites with a very small absolute amount of obsldian..

Optical emission spectrometry as used by Renfrew, et al
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1964,1966,1968) 1s a destructive method of analysis and the

chances of error are greater. They discovered an internal

variation of 100 per cent in the same obsidian group. This

could lead to difficulties when analysing samples from

similar obsidian flows.

There are three ways of approaching the problem of
utilization of obsidian from different sources. One way is
to investigate the sources thoroughly, Work which still needs
to be done. Secondly, a small.number of samples from many
sites within a large region can be analysed to determine
general patterns of exploitation as' has been 'done by.Renfrey,
et al, and Wright for the Near East. Thirdly, individual |
sltes can be analysed in depth to determine the specific
pattern of source exploltation for one slte and the changes
through time. The analysis of the obsidian from Abtu Eureyra
i1s the first stage of a program of analysis of the third
type. The obsidian from Tell Aswad and Ghoraife, two sites
in the Damascus region of Syria, will also be examined
extensively in the future by the Bradford laboratory. Abu
Hureyra was chosen for analysis because the standard method
of excavation included sieving all the excavated material
to ensure a consistent sample and greater recovery rate.

Abu Hureyra 1s located in the Euphrates river valley
in Syria, near Aleppo (Figure 1l). The obsidian sources that
might have been exploited by the people at Abu Hureyra are
all in Anatolia.. Two sources In the Aegean, Melos and Giali,
which are concelvably neasr enough to have been explolted
during the Neolithic in the Near East. do not seem to have.
exploited at any of the Neolithlc sites where the obsidian

has been analysed. The Anatolian sources that could have been
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utilized by the inhabitants of Abu Hureyra are located in
two major source areas; central southern Anatolia, and eastern
Anatolia and Armenia (Figure 2). |

Renfrew, et _al have developed a system of obsidian
groups based on the barium and zirconium contents of the
obsidian analysed. This was necessary for two reasons:

(1) Many obsidian sources are still not exactly located; and
(2) the spread within a group defined by OES was broad enough
that obsidian from more than one source could fit into one
group. NAA seems to provide a tighter grouping, distinguishing
differences within what would have been called one group by
Renfrew, et al, but it 1s still useful to think in terms of
obsidian groups rather than obsidlan sources, however. Then
one 1s not saying that obsidlian of a particular group comes
from é particular source, but rather that a particular source
could contribute to a particular group.. This distinction

is important as long as there are still geological sources
not accurately located, and the possibility that obsidian
with the same trace element characterization could come

from different obsidian sources still exists.

The groups identified by Renfrew, et al for the Near
East are calleds le-f, 2b, lh, and 4f located in central
Anatolia; and U4¢c, lg, le-f, and 3a in eastern Anatolla.

The central Anatolian sources are located in the region
formerly known as Cappodocla, west.of Kayser}. in central
Anatolia. Five sources are known, two of which do not seem
to have been used during prehistoric times (Renfrew, et al 1966)

The Acigol-Topada source is located' approximately
eight km east of Acigol-Topada, eleven km southwest of

Nev§eh1r. on the Aksaray road. Obsidlian from this source
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gm has been classifled as group le-f by Renfrew, et al. Vright
ﬁ (1969) has 1nvestiga§ed five obsidian localities in this
Qﬁ area east of Aclgol, and calls the Acigél-Topada source
localities 2 and 3. Localities 1, 4, and 5 are in the same
7| region. The obsidian from localities 1 and 4 has not yet
- been tested.. |
P Ciftlik 1s located about 4O km northwest of Nigde, on
™ the road to Nevsehir, and 43 xm southwest of Acigdl. Obsidian
; of group 2b is from this source (Renfrew, et al 1966).
- Karakapu is located south of Easan Dag, northwest of
- Bor, in central Anatolia. Obsidlan group lh is found at this
source. No artifacts of this group have been found in
™ . prehistoric sites, so the assumption is that it was not
X exploited during prehistoric times,
ﬁ Small pieces of unworked obsidian were picked up 40 km
- west northvest of Nev§ehir at Kulaklikepez, and also at
Karinyarik Kepez, 12 km west northwest of Nevgehlr, resulting
m in obsidian group 4f, but as with the obsidian from Karakapu,
i_ no artifacts analysed have been of this group, so it 1is
- concluded that the source of this group was not utilized in
. prehistoric times.
? é Wright (1969) identifies one additlional source, locality
. 6, located on the east slope of the Korkuyu ridge of the
| | Gol1l1lil Cag mass, about 30 km.south of Acigol,
T The sources 1in eastern Anatolla and Armenlia are much less
. vwell known than those in central Anatolia. One of the
| importanht groups, lg, has not yet been located geographically,

but since its distribution 1s very simllar to that of group

4e from Nemrut Dag, Renfrew, et al (1966), with agreement
from Wright (1969), think that it is most likely to be close




to that source.
Nemrut Dag 1s located at the west end of Lake Van.

Obsidian group bdc is found at this source. The obsidian is

peralkaline obsidian, typically green or with a greenish

™ tinge in transmitted light. Wright (1969) has identified at
least two separate flows on the Nemrut DaZ, A and B. Nemrut

? Dag B is the source for Benfrew's group M4c.

- Bingdl 1s another source of peralkaline obsidian, located

f between Mug and Elazig, 100 km west of Lake Van and 50 km

? east of Bingb6l. This obsidian is also classified as group

| hc by Renfrew, et al, but it can be separated by the manganese

" content determined by some forms of NAA (Wright 1969)..

™ Sources for group le-f are present in the Kars district,

51 and in the Erevan region, but the precise locations are not

?E known. It 1s not possible to distinguish this obsidian from

& that of Acigdl (Renfrew, et al 1966).

2“ There is a source near Bayezld that may be the source

™ for obsidian group 3a. The exact location is unknown. No

1 samples from this group have been found in archaeolozical

F' sites of the early Neolithic in Syrlia or the Levant.

;; Some hypotheses about the exploitation of obsidian end

l E the obsidian trade in the Near East gener=lly have been

developed on the basis of the analysis of a few samples from

1

rany sites in the Near East by Renfrew, et al (1966;1968)
and Wright (1969).. . -

The Near East south of the Tarus mountalns is generally

D R

divided into two regions of obsidian source exploitation.

These reglons are western Syria and the Levant, and the areas

3

east of the Syrian desert, including northern Mesopotamia

and’ Iran. Obsidian was used in Paleolithic times whenever

N




—-.g FPESron

11

it was available, and at times it was transported some
distance. Obsidlian from Lake Van was brought to Shanidar
dave in the Zagros mountains 400 km away during the Upper
Paleolithic, 30,000 years ago (Renfrew, et al 1966), while
at about the szme time obsidian from Giftlik was being
transported to the caves in the Antalya reglon across the
Tarus some 350 km away. During the Mesolithic, obsidien
trade was not very lmportant. In the Zagros sites minimal
amounts of obsidian were found in lMesolithic levels, and |t
is absent from the Antalya caves. No obsidlian has been found
in Syria or the Levant in ahy Paleolithic or Mesolithic
occupation site.

During the early Neolithic, obsidian exploitation btecame
established in the Near East. Obsidien from giftlik appears
in small amounts in Palestine in the late eighth millenium BC
at the sites of Jericho and Nahal Oren during the PFNA
(Wright 1969). The earliest appearance of obsidian in Syria
is probably during the early eighth millenium BC at the sites
of Aswad and Mureybet.

The general pattern of exploitatlion continued to be
primarily divided into two reglons durlng the seventh and
sixth millenia, so the central Anatolian sources were exploited
by the veoples of the Levant and Syrla, while the eastern
Anatolian sources were exploited by the peoples of northern
Mesopotamia and Iran east of the Syrian desert. At this
time, though, small amounts of eastern Anatollian obsidien
was reaching the Levant. No obsidian from central Anatolian
sources has been found in the region east of the Syrian
desert. The location of Abu Hureyra is such that elther

source area could have been explolited by the Anhabitants.
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it does imply certaln similarities in the archaeological
assemblages. Moore (in press) does not classify any of the

occupation at Abu Hureyra as PPNB, but he does compare Abu

- Hureyra to sites with levels that have been classified PPNB,

such as Bougras, Ramad, and Mureybet (Perrot 1968).

Abu Hureyra is a site with a long continuous Neolithic
occupation, with aceramic and ceramic Neolithic phases. It
1s a well stratified site, so the pattern of obsidian usage
can be well correlated to the stratigraphic sequence. O0Obsidilan
occurs regularly from the bottom of the Neolithic occupation.
It was selected for extensive study of the chbsidian for
several reasons. The location of the site 1s such that either
source area would be within a reasonable distance, a»proximately
450 km, so if trade routes were working from both directions,
Abu Hureyra would be in a zood position to receive obsidian
from both source areas. Secondly, if there was any change
in the exploitation of the obsidian sources, the pattern could
be correlated to the stratigraphy. Thirdly, the presence of
obsidian throughout the sequence in falrly consistent proportion:
and increasing during the occupation of the site, indic=tes
that obsidian was being brought into the site regularly
throughout the occupation of the site, so that changes in
exploitation patterns should appear in the archaeological
record at about the same time as any actual changes were
taking place. "

Since Abu Hureyra 1s the first site to have the obsidian
extensively analysed, it will not be possible to draw any
definite concluslions about the archaeological significance
for the region as a whole. Abu Hureyra can be correlated to

other Near Eastern sites through the archaeoclogical assemblages.
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CHAPTER 2
THE ARCHAEOLOGICAL EVIDENCE FROM TELL ABU HUREYRA

Abu ‘Hureyra, a village on the Euphrates river near
Aleppo in Syria, is now covered by water as a result of the
Teqba Dam. An érohaeological-survey was carried out in the
region, and the site of Abu Eureyra was recognized as one
worthy of excavatlion. The excavations were carried out over
two seasons in 1972 and 1973 under the direction of Mr.
Andrew Moore. The evidence from the seven trenches excavated
shows that the site was continuously occupled for a very
long period in the Neolithic. Prior to this in one part of
the site there was a Mesolithic occupation. There was a gap
between the two occupations, but once it was reoccuvied it
was continuously occunied until the final abandonment during
the Ceramic Neolithic. The site is unusual in that there
was no further occupation on the site, and even the modern
village did not extend to the tell site, though there are
some intrusive burials in the upper layers.

SITE LOCATION

The village of Abu Hureyra is located about 130 km east
of Aleppo and 35 km downstream from lMeskene on the right side
of the Euphrates valley. The prehistoric tell is on thcs first
major river terface Jutting.out over the flood plain o} the
river, with coordinates 35052'N BBOZH'E. The location enabled
the inhabltants to exploit several different environments |
(Figure 3). The site is 480 metresllong from north to south
and 290 metres wide from east to west (Figure 4). The

Euphrates at the time of excavation flowed approximately one
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kilometre away from the site, but during the Neolithic
occupation it probably flowed nearer to the mound, thus

supplying most of the water, as 1t does today for the
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modern village.

THE MESOLITHIC SETTLEMENT

A

The Mesolithlc settlement covered a small part of the .
mound, but the layers were levelled by the Neolithic inhabitants,

indicating a gap of some time between occupations. There 1is

‘no evidence for any continuous settlement from the Mesolithic
to the Neolithic as there is at Mureybet (Cauvin 1972),
Beldha (Xirkbride), and Jericho (Kenyon). Structures such
as pité, floors, hearths, and postholes suggest that there
was a semi-permanent settlement during the Mesolithic for a

long period of time. No obsidian was found in the Mesolithic

layers.
THE NEOLITHIC SETTLEMENT

After a long gap, the site was reoccunied during the

Neolithic and continuously occupled, apoarently by the same

cultural group until its final abandonment. The earliest
houses of the Earller Aceramic were found to the south of the
deserted Mesolithic settlement. In trench C, where there are
eleven major bullding levels, the house is built on the same
plan throughout the sequence, possibly indicating continuous
occupation by the same family. The earliest houses are in
trench B, built on the natural sub-soil 8 metres below the
surface of the ﬁound.
CULTURAL PHASES

Moore (in press) has provisionally separated the occupation
levels at Abu Hureyra into three cultural phases. These are:

the Earlier Aceramic; the Later Aceramic; and the Ceramic
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Neolithic., Further divislons are unlikely because the
architectural evidence indicates that the occupation was
continuous, and does not provide any Justification for
further divisions (Moore pers. comm.). The three phases are
based on increases 1in the types of artifacts represented.
SUBSISTENCE ECONOMY |

Cultivation was practiced from the beginning of the
Neolithic occupation (Hillman in press).

The faunal assemblage changes durilng the aceramic from
one vwhere gazelle is the most represented species with a
very low proportion of sheep, goat, cattle, and pig (1l6% of
the total assemblage), to one where sheep and goat are the
most predominent and gazelle 1s the second most common.
These differences are not clearly separated into Earlier
Aceramic and Later Acer=mic as yet, leading to two possible
interpretations. One 1is that there i1s an "early" assemblage
and a "late" assemblage, whlle the second i1s that there is
a functional difference within the site, so the different
proportipns of animal specles could represent different
acctivitlies taking place at the same time (Legge in press).

In the Ceramic Neollithic there is a high freguency of
sheep and goat, with gazelle the second most common species.
Cattle are uncommon, and pig is rare (Legge in press).

Fish remains are rare in the dry sieved part of the
site, but large numbers of fish scales are found in the
floated material suggestwthis 1s a factor of lack of survival,
rather than lack of exploitation (Moore pers. comm.). The
importance of fishing to the economy 1s not yet known.

The floral and faunal assemblages suggest,as8 with other

aceramic sites in Syria, the subsistence economy of Abu
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Hureyra was based on asricultﬁre énd hunting. The increase
in the numbers of sheep and goat remalns suggest domestication
was occurring during this time.
EARLIER ACERAMIC

This is the phase of the flrst Neolithic occupation,.
occurring either on natural sub-soll or on leveled off
Mesolithic occupnations levels. The earliest bulldings were
built on natural sub-soil south of the Mesolithic settlement.
The builldings were made of mud brick with multi-roomed
rectilinear olans, some with black burnished plaster floors.
The tools were primarily made of flint or bone. The stone
tools throughout the sequence are based on blades with a
minimum amount of abrupt retouch. Tanged flint arrowheads
are common. The bone tools are primarily borers. Other
artifacts present are basalt rubbers, stone balls, and pecked
and polished green stone axes which occur throughout the
Neolithic sequence. These levels compare to the latest
levels at Mureybet..
LATER ACERAMIC

In this plase the settlement reached its largest size,
covering the whole of the mound. These levels are the frichest
of the site, permitting eventually a fairly detailed recon-
struction of the the way of life of the inhabitants. As in
the previous phase, the bulldings were made of mud brick with
multi-roomed rectilinear plans. They were tightly clustered
together, separated by narrow lanes and courtyards. The
thin walls indicate that most of the buildings were primarily

one-stofy. The black-burnished plaster floors were replaced

several times in the lifetime of one building. One building

in trench B was still quite complete when excavated, with the
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walls still standing to the original height of 1.7 metres.

In 1t were the fragments of a large plaster vessel whieh .

appears to have been a permanent feature of the room. One
complete vessel of this type was found in another building

of this phase, while many other fragments have been found.
They are similar to the "valsselle blanche" or white ware
found in many aceramic sltes in Syria. This white ware is
not pottery,. but a moulded plaster made of lime and silica,
"with ochrous, friable cores céntaining large grits"(Singh
1974550). When first made it 1s soft enough to make coiled
vessels, later hardening to a pozzuolanlic cement (de Contenson
1971:283).

The burlal practices during this phase are similar to
those found throughout the Wear East. The graves were shallow
plts elther beneath the floors of the houses or in the yards
outside. There were three maln types of burial. 3Some gravés
had only a single individual in a crouched position, sonmetines
without the skull. Others consisted of groups of skulls or
parts of skeletons. A third type had skeletons and skulls,
not necessarily of the same individual, mixed up together.
Grave goods were rare, but were present occasionally. Some-
times one or two river pebbles were placed on or beside the
skeleton, or flint artifacts or beads were present. Butterfly
beads, some made of serpentine or agate from Anatolia (Moore
pers. comm.) were probably specifically funerary objec%so

There are many more types of artifacts present in this .
phase. The chlpped stone assemblage is more varied, with

more retouch present, and different types of blade production

used. Combination tools also appear, such as end-scraper/awls

or end-scraper/burins. Sickle'blades occur, but are very
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rare. Bone tools are also more varied than in the previous
phase, with many types of borers, spatulae, and needles..
In addition there are bone beads and the tubes from which
they were cut, a fish hook, and a hook and eye, possibly for
clothing.- The pecked and polished stone axes and chisels are
much more common. Many were made on fiver stones, but others
were made on Jadite imported from Anatolia. DPolished stone
bowls and dishes occur for the first time. Stone rubbers and
querns are very common. Beads and pendants made of stone and
shell are also common. 3aked clay objects are present, even
though pottery was still not used. 3ome of these objects
ares M"stamp seals", rectangular plajues, and cylindrical
beads with strands of thread still preserved. Flgurines are
present, but are not common.
CERAMIC NEOLITHIC

The size of the settlement was much smaller during this
phase, covering perhaps half the mound. Eroslon and weathering
since abandonment reduced the depth of the deposit to the top
metre of the tell, and altered the colour to a dull unifornm
grey throughout. The first occurrence of pottery 1s in these
levels. The fabric of the pottery found is coarse and crumbly
in texture, tempered with straw, and coloured brown or black.
It is similar to the dark-faced burnished ware found in other
Syrian sites, but it is coarser. The assoclated flint industry .
1s very simlilar to that of the previous phase, with th;
addition of a few new tool types, suggesting that this is
one of the earlliest occurrances of pottery in Syria. Most of

the rest of the artifact types are similsr to those used in

the previous phase..
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The Ceramic Neolithic phase at Abu Hureyra is the least

vell stratified. Islamic or Byzantine graves are intrusive,

as well as small plts filled with occupation debris, possibly
dug during the occupation of the site. As examined, it
appears to correlate to early pottery levels of other sites
in Syria. The closest relationship aprears to be with
Bougras level III, the only other ceramic Neolithic site

excavated in the Euphrates valley..

TRENCH B

The excavatlon of trench B 1s of special interest to

s Milians Wi Biiams: M |

this summary, because all of the obsidian being analysed is
from this trench. Trench B 1s located in the centre of the
north-south ridge, where the mound reaches its greatest height
of 8 metres (Figure L4). It was excavated during both the
1972 and 1973 seasons. In the first season only the top
levels were excavated, provisionally divided into Ceramic
Neolithic and Later Acerzmic phases. The Ceramic Meolithic

levels are jumbled, showing no clear stratigraphic building

R I T .

levels, and are disturbed by modern graves. In the 1973

seaéon. excavation began at the level which had been reached

in the 1972 exczavations, so the first 29 excavation levels
represent clear stratigraphic levels of the Later Aceramic
phase. Then the trench expanded and two bulk levels were

taken off the top of the unstratiflied Cer=mic Neolithic, and
excavation continued to the bottom of the trench. Unfartunately,
time limitations did not allow the larger ares to be excavated
to the bottom, therefore the lowest levels representing the

Earlier Aceramic are from a trench only 2 by 4 metres. The

excavzated materlial was dry sleved with 1 cm square mesh. The

TR 3 B A 1T 3 73

iyt
——

cultural sequence divided into excavation levels is shown 1in
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TABLE 2

TREKCH B: PROVISIONAL PHASIKG (May 1975)

PUASE LZVELS

1972 sezson: Ceramic YNeolithic 1-50
"Later Aceramic . 51-68

1973 se=zson: Cerzmic Yeolithic 30, 31, 34
Lzter Aceramic 1-29,3%2,33,35-97

marlier &Aceramic 2§-152
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. EXOTIC MATERIALS

In addition to obsidian, a number of other items were

brought into Abu Hureyra. A certain amount of foreign geologica
material ﬁsed. such as granite, was brought to the site
naturally by the Euphrates river, but other objects were
brought in by some human agency in either a finished or
unfinished form (Moore pers. comm.). Jadite used for axes,
serpentine and agate for teads all probably came from

Anatollian sources. There must have been a falrly extensive

trade network into Anatolla which brought these things to

Abu Hureyra. In addition to the Anatollian material, there

3

is a turquolse bead from Sinal, cowrlie shells from either

the Red Sea or the Perslan Gulf, steatite probably from Iran,

and carnelian of an unknown origin, but not native to Abu
Hureyrz. BRasalt and bitumen, possibly from the Dead Sea
(Anati 1962), also occur throughout the sequence.

Exotic materlials of the typne found at Abu Hureyra are
present in most Neolithlc sites in the liear East, btut very
few have been analysed, so there 1s not much reference to
.them in publications (Moore, pers. comm.). Exzmination of
the types and amounts of exotic materials present in these

sites could lead to conslderably greater knowledge about the

non-economic and the not ‘essentially economic aspects of the

systems of exchange used during the Near Eastern :ifeolithic.

3

iy Eitdens: MGa: |
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CHAPTER 3

THE PLACE OF ABU HUKEYRA
IN THE NEOLITHIC OF THE NEAR EAST

Abu Hureyra was an important site in the aceramic
Neolithic of Syria. It was larger than all the other sites
in the area, and may possibly have been a regional centre.

It was occupled during the important period when agriculture
was being accepted in this region, and fills a gap in the
Neolithic sequence thus far developed fox Syria.

There are not yet any radlocarbon dates avallable for
the site of Abu Hureyra, but fromthe archaeological evidence,
Neolithic Abu Hureyra appezrs to have been occupled during
the seventh and early sixth millenia BC, and
Mesolithic Abu Hureyra during the ninth millenium. During
this perliod there was a grest deal of change occurring in the
region because of the acceptance of new 1ldeas for 1living and
working. To use Braldwood's terminology (1960),the time
from 10,000 to 2,000 BC was a period encompassing the Terminél
Food-Collecting, Inciplent Food-Producing, and Earliest
Established Food-Producing Settlements in Syria (Watson 1965).
The occupatlions at Abu Hureyra telong to the early part of
this time period. The Mesolithic settlement at Abu Hureyra
fits into the inciplent food-producing sub-era, while by the
time of the Ceramic Neollithlec, Abu Hureyra represented an
early established food-producing community.

There are a number of sites that are somewhat comparasble
to different levels at Abu Hureyrz. There are Mesolithic levels

at occupations at Mureybet, on the Euphrates in Syria, Jericho
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end Beidha in Jordan, Karim Shahir, Melefa'at, Gird Chai,
Zawi Chemi Shanidar in Iraq, Tepe Asiab and All Kosh in Iran
(Watson 1965). None of these sites have any significant
amounts of obsidian, and there is. not much evidence for
contact. The people of this time appear to have been more
concerned with adepting to a semi-sedéntary existence than
in contact with other peoples. Thls stage is important in
that it shows that there was a definite change in the
exploitation of obsidian from the Mesolithic to the Neolithic.
Most of the occupation at Abu Hureyra was acersmic, ang,
the largest settlement at the site was during this phase.
The acerzmic phase of the Heolithic was quite wide spread in
the Near East, apnearing in the late eight, early 7th millenia
BC. Some of the communities actually appear to be food
producing communities at this stage, while others provide
no evidence for food producing at all, but still seem to be'
fully established sedentary communities. Suberde in Anatolia
(Bordaz 1966) and Mureybet in Syris (de Contenson) both
appear to be the second type of site. Additional sites with )
aceramic levels are Cayonu in southeastern Turkey, Jarmo and
Tell Shemshara in Iran, BHacilar in Anatolia, Beidha and
Jericho in Jordan, Munhatta in Israel, Tepe Guran and Ali
Kosh in Iran, Ramad, Bougras, Aswad, and Ras Shamra in Syria.
The Pre-Pottery Neolithic B occupation at Jericho is the type
slte for defining the aceramic occupations in Syria an& the
Levant. Perrot (1968) classifles the aceramic occupations
of Ramad, level I, Bouqras, levels I and II, and Mureybet,
levels 10-16, as PPNB. De Contenson (1972) compares the

occupations at Aswad to the PPNB at Jericho.
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The aceramic levels at Abu Hureyra bear the closest
relationship to the aceramlc levels at Mureybet and Bouqras,
both Euphrates valley sites, belonging to what could perhaps
be called the "Euphrztes Valley Neolithic" (Moore, pers.
comm.). There 1s also a definite relationship with the sites
to the west, in particular the Syrian sites of Ramad and
Aswad near Damascus, and generally to the PPNB at Jericho.
Abu Hureyra apvears to be distinct from the northern Mesopotamiar
aceramic sites and from those in Iran and Anatolisa, such as
All Kosh and Cayonu..

Five sltes in Syria and the Levant are particularly
significant for comparison with the aceramic levels at Abu
Hureyra because they have similar archaeological assemblages,
indicating there was probably some kind of relationship among
the sites. These sites ares Jericho in the Jordan valley
(Kenyon); Tell Ramad (de Contenson and van Liere 1964,1966;
de Contenson 1967,1971) and Tell Asvad (de Contenson 1972,
1973) in the Damascus region of Syria; and Mureybet (van Loon
1966a,b, 1968; Cauvin 1972) and Bouqras (de Contenson 1966)
in the Euphrates valley.

During the Ceramic Neolithic the sites of Kas Shamra,
level VB (de Contenson 1963), Tell Judaidah 'Amug A
(Braidwood and Braldwood 1960), Ramad III and Bouqras III are
similar to Abu Hureyra. The acerzmic level VC at Has Shamra
is not similar to the aceramic at Abu Hureyra (Table 3;°
Figure 2).

EARLIER ACERAMIC

The Earllier Aceramic at Abu Hureyra may be contemporaneous
with levels 10-17 at Mureybet (7900 BC) and Aswad, phase I
(7900-6900 BC). This level is most similar to the levels at










































SAMPLE NUMBER  GROUP

466/1
466/2
466/3
466/4
466/5
466/6
466/7
466/8
466/9

466/10
466/11

466/12
466/13
466/14,
466/15

1g
2b
2b
G2
1g
1g
1g
2b
Gl

2b
2b

1g

1g
1g

———

CULTURAL EXCAVATION

CONTEXT
CN
CN
CN
CN
CN
CN
CN

" CN
CN
CN
CN

IA

LA

LEVEL
72-32
7224
72-30
72-32
72-32
72-36
72-36
72-40
72-40

72-40
7242

72-53
72-53
72-58
72-68

ARTIFACT TYPE

bladelet
bladelet
flake
bladelet
bladelet
bladelet
bladelet
blade
flake

flake
bladelet

bladelet
flake
bladelet
flake

COLOUR

grey

grey w/brownish tinge

grey
green
black
black
grey
blue/grey/black

green

grey
grey

TRANSPARENCY

grey w/brownish tinge

grey

4
5
grey w/brownish tinge 5
1
1

grey w/brounish tinge

(continued)

COMMENTS

streaks
striations

cloudy

dark streaks

cloudy,speckled
surface rough

dark streaks,
striations
dark streaks

dark streaks
dark streaks
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CHAPTER 5

METEOD OF ANALYSIS

THEORY

Neutron activation involves the bombardment of atomic

Ym' nuclei by neutrons normally of the thermal energies (about
Fﬁ 0.025 eV). These thermal neutrons interact with the nuclei
of the constituent atoms of the sample, transforming some of
izl . ax .
them into unstable radiocactive isotopes which then decay back
on into stable forms with the erission of beta particles and
L gamma rays. As each isotope decazys with a characteristic
™ half-1ife, gamma rays of ener:ies also characterictic of each

constituznt isotone are emitted. Identification of tae garmma

rzy enerzies and a knowledge of the half-life identifies the

=

nresence of & nmarticular isotcne, wnile mesasurerment of the

T r
B
r intensity determines the apnroximete concentration of the

isotone, and therefore of the elemental comnosition within

.

the saazle,.

R

The resulting gamma activity of an isotone, C, after

irradiating isotope 3 with thermal neutrons is given by:

~ht

A= 0y f(l-eT )

vhere

Ac=the gamme activity of the isotose at the ead of the

irradiation neriod.

NB=the nusnber of atoms of isotone B present in the sanvple

fé:the cross section, or the prcbability that a thermal
neutron will interact with the atomic nucleus of isotone

B to produce the detected gumma radiation
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Table 7 CROSS ANALYSIS CF STANDARD NPS 1
WITH STARDARD FGTTcRY

Short Lived Isotopes PPM Leng Lived Isotopes PPM
Standard Pottery
PPM Nalé K42 La140 Np239 Sm153 5376 Sc46 l...:‘59 Co60 csl34 tu}SZ Hf131 celkl Pa233 Tb160 Cr51 TalBZ
2610 14500 44.9 4.8 5.78 30.8 20,6 10170 14.1 . 6.31 1.42 . 6.2....80.3 13.96 1 115.1 1,55
NPS 1 PPM
Run No Counter .
354/680 Laben 1252.7 30346 42.0 ND (7.24) 30.19{15.98 56500 15.25 10.50 1.50 5.65 78.55 10.09 0.72 217.1 0.87
354/81 Laben 1283.7 32463 41.93 1.43 6.83 26.16 | 17.05 61417 15.09 11.07 1.72 5.74 71.38, 9.63 0.89 153.0 0.95
354/82 Laben 1269.2 32585 41.93 2.72 6.86 29.80 17,35 60523 15.43 10.86 1.72 5.43 82.06 11.33 0.96 154.6 0.89
357/80 Laben 1250.9 28717 40.93 4,88 6.3%5 20.20 | 15.16 57879 14.27 9.28 1.44 4,73 68,37 8.73 0.75 522 0.62
357/81 Laben 1260.1 30007 41,13 2,41 6.51 28.83|15.55 59176 15.08 9.05 1.55 6.33 68.33 10.26 0.72 279.8 1.06
357/32 Laben 1275.8 30085 41.11 ND (7.22) 27.67|15.87 60338 15.42 9,34 1,30 6.20 64.57 9,58 0.82 340.0 0.70
363/8¢ Laben 1273.0 33042 42,12 2.20 7.63 25.53]18.99 63028 17.15 14.02 2.07 5.82 1c0.3 12,50 1.19 199.2 0©.79
365/31 Laben 1315.8 34651 43.21 3.62 7.09 27.16 | 18.62 61519 17.51 12.59 2.30 6.57 90.76 11.77 1.21 175.6 0.92
363/82 Laten 1293.8 34296 42.89 6.37 6.85 26.17 | 19.15 63231 16.94 15.99 2.28 6.50 €9.77 12.34 0.86 160.9 1.4
354/80 Hewlett-|] 1275.2 35020 42,20 2,24 §.91 31.16
354/81 Packaxrd | 1256.4 30887 41.71 3.11 7.00 27.60
354/82 " 1280.4 29912 42,16 2.99 6.84 30.71
Mean 1273.9 31417 41.94 3.20 6.36 28.27|17.08 60409 15.79 11.41 1.76 5.89 79.35 10.69 0.90 244.7 0.92
o 18.57 1919 0.68 1.45 0.21 1.88 | 1.54 2245 1.12 2,37 0.37 0.59 12,29 1.34 ©.19 121.7 0.24%
Mean and o does not include bracketed figures

Rb was not analysed in this comparison. A value of 131 ppa in NPS 1 was taken from later cross-analyses and
obsidian analyses presented here.

used in
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TABLE 9 RESULTS OF THE ANALYSIS

SAMPLE NUMBER GROUP  Na% K% Sc FeX Co Rb Cs La Ce A Eu ™ Yo ne Ta —l\"ﬂ
445/ 1g 3.12  4.71  2.47  1.52  1.34 223 13.0  34.9 83.3 5.04 0.65 nd 3.61  8.74  1.50 - 29.5
445/4 g 3.02  4.32  2.31  1.43  1.03 221 12.3  33.2  60.1 4.0 0.71 wd 3.85  8.17  1.40  27.1
445/6 1g 3.22 '}.56 2.28  1l.44  1.05 228 11.6  35.3 59.6  6.35 0.53 0.46  2.93 8.09  1l.48  26.7
445/8 15 3.82  5.71  2.67 1.67 1l.41 249 13.8  43.3 70.5 7.78  0.65 0.72  3.99 9.32 1.76  31.1
545/9 1 3.21 3.94  2.38  1.47 1.09 210 11.3  36.6 , 63.2  5.40  0.50  0.53  3.89  7.97 1.58  27.4
445/14 1¢ 3.24 5.60 2.35 1.46 1.51 240 13.7 36.3 72.3 7-18 0.52  0.49 3.04 7.82 1.51 27.8
449/3 1g 3.72 5.65 2.66  1.72 1.24 233 13.3  38.7  83.6 8.87 0.57  1.55 nd 9.66 1.49 31.3
449/5 1g 3.61 3.67 2.45 1.54  1.11 207 12.1 38.4 78.9 7.68 0.49 1.33 3.60 8.88 l.48 28.6
449/11 1g 3.75 nd 2.18  1.32 1.1 189 11.7  43.2  71.1  7.22  0.49  1.29  4.00 8.22 1.32  26.5
449/12 1g 3.73 4.82  2.33  l.44  1.25 201 12.0  38.0  80.5  7.03 0.5 1.30 4.4  8.92 1.51  28.5
449/13 1g 3.63  3.77 2.30  1.36 l.41 181 11.5 38.8 73.1  5.33 0.52 1.25 3.73 8.55 1.30 27.2 &

- 453/8 1g 4.13  5.83  2.82  1.75  l.44 264 14.1  43.3  89.0  2.44 0.7 1l.47  3.70  10.8 1.71 31.6
459/2 1g 3.40 5.11 2.48 1:55 1.34 223 12.6 39.2 83.0 8.05 0.47 1.57 3.38 .57 1.51 30.8

459/6 1g 3.47 L.43 2.46 1.53 1.27 226 11.4 39.0 83.6 8.44 0.57 1.54 3.75 e 47 1.55 39.1

459/9 lg 3.47 3.95 2.46 1,53 1.20 206 12.3 37.6 81.0 5.75 0.42 1l.54  3.07 9.29 1.5  29.6

! 459/11 1g . 3.40 4,00  2.51 1.5  1.39 223 12.5  39.4  8l.4 8.5 0.42  1.41  2.86  9.43 1.9 32.6
466/1 1 3.78  7.14  2.77 1.77?  1.27 283 13.4  41.4  ?8.4  5.91  0.64  1.33  2.77 10.3 1.92  35.8

466/5 1g 344 4.55 2.75 1.69 1l.44 271 12.8 37.0 ?75.7 .96 0.49 1.43 2.83 9.30 1.88 4.2

166/6 © g 3.45 4.68 2.71 1.66 1.43 275 13.8 36.7 76.4,  nd 0.61 1.31 5.80 9.81 1.29 345

466/7 1g 3.35  4.21  2.82  1.75 1.52 277 13.0 35.6  79.0  6.08  0.54 1.54  1.87  9.89  2.09  35.8

(cortinued)



v
ik

3 — 3 —3 —3 T3 ~—3 T3 ~—3 T3 ~—T3 73 3 ™3 ™3 "3 3 .
| | ' ol
RETIEE

.,

SAMPLZ NUMBER GROUP  Na% . K% sc Fe%  Co B s La Ce w Fu e Yo it 7a 2
466/12 1g 3.45 4,62 2.51 1.58  1.28 268 1.9 383 723 ad o 0.59 125 3.2 9.25 1.5 2.7
466/13 1g 5.1 4,76 2,17 1.39  1.09 232 1.2 35.7  60.7 648 0.47  1.04  3.61  8.25 1.58  28.2
466/14 1g 3.56 nd 2.5  1.61 1.1 262 3.2 36.6  69.6 235 0.57 1.30  3.05 9.43 1.8 33.1
466/15 lg 3.1 4.68 2.76 1.76 1.30 301 131 36.9 ° 80.k  md  0.68 1.58 247 10.3 197  36.2
468/8 18 375  4.60  2.85  1.95  1.37 299 16.6  38.9 911  5.38  0.67  2.17  2.26 9.92  2.09  43.3
468/11 1e 547 5.22 3.04 206 1.38 299 16.0  38.3  93.8  9.20  0.60  2.42  3.01  10.6 2.2l 4.5
468/13 1g 3.77 he82  2.52  1.62 1.06  2u6 4.0 39.8  83.2  5.40  0.38  2.39  4.27  8.44  1.83  36.2
468/14 1g 3.65 4.5  2.%2 1.62 1.03 234 13.3  39.6 79.6 4.92 0.42 2.34  3.16  8.42 1.80 35.6
445/11 2b 278 4.19  1.91  0.63  0.46 191 0.1 22.9  46.8  5.62 0.28  0.16 2.22 2.91 2.24 22.2 «
449/18 2b 311 nd  1.84 0.60 0.13 165 8.48  24.0  40.8  5.80 0.3 1.0  3.04  3.52 1935  2L.6
453/5 2 3.55  4.58  2.22  o.7u  md 212 1.4 26.1  56.0 1.7 0.7 1.07 nd  3.55 2.35  2L.1
453/7 20 3.53  4.92  2.17 0.75  nd 208 10.1  25.3  54.9  1.81  0.26 1.06. nd  4.25  2.48  25.4
453/12 2b 3.26 nd 2,10 0.69 nd 197 9.76 26.1 53.9 nd 0.20 1.07 2.58 3.99 2.21 23.5
453/1 2b 1.00 1.08 2.02 0.69 0.16 198 9.25 15-8 49.1  7.09  0.08 1.17  2.60 2.94 2.16  23.5
459/3 2b 2.81  nd  2.05 0.65 0.10 195 9.27  23.3 50.1  8.62 nd  1.20  2.46 3.62  2.15  24.2

Y usem . 2 2.67  2.46  1.96  0.65 0.64 189 9.19  23.1  47.3  8.27  0.07 1.17  2.47 319 2.12  23.1
459/5 2 ' 2.87  2.65 2.01 0.65 0.20 187 9.10  23.4  49.2  2.95 n3 1.18  2.69 3.28  2.15 2.5
459/8 2b 0.9 1.18  1.96  0.68 nd 191 8.07  15.7 Sa.4  9.93  0.11 1.2l  3.01  4.04  2.11  24.5
459/19 2b 2.96 6.16 1.99 0.69 0.10 202 9-30  24.8  49.3 " 6.91 nd .13 0.91 3.62 2.1  25.0
459/12 2b 2.98  3.79  1.98  0.66 nd 178 8.81  25.3  49.0  6.14 0.4  1.09  2.57  3.44  2.19  24.4

(continued)
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SAMPLE NUMBER  GROUP Na% K% Sc Fe% Co Rb Ce La Ce o Eu ™ Yo He Ta ra
466/2 2b 2.69  h4.46  1.99  0.67 0.73 221 8.29 20.6 42,1  4.27 0.17 1.0l nd 3.09.  2.29  25.4
466/3 2b 2.90 414 2.39  0.73 nd 273 11.0 20.8 47.0  10.5 nd 1.22  1.37  3.68  2.86 23.2
466/8 2b 3.12 5.00  2.38 . 0.78 nd 271 11.7  23.5 49.7 3.8 nd  1.19 nd  3.72  3.84  30.0
4,66/10 2b 2.95 4.42 2.19 0.70 0.10 243 9.76 22.1  45.6 nd 0.17 0.98 2,91 3.52 2.29 27.0
466/11 2y 3.47  4.74  2.63  1.03 nd 270 12.2  36.8 , 79.2 5.80  0.57  1.33 nd 6.11  1.87  34.1
468/1 2b 2.99  4.01  2.44  0.84 nd 255 12.3  21.5 . 55.1  6.76  0.10  1.86 1.66  4.06  2.96  34.5
468/2 2b 2.95 3.98 1.98  0.69 nd 215 9.08  24.3  44.8  4.61 0.20 1.53 0.86 3.12  2.36  28.6
468/5 2b 3.27 4,18 2.47  0.87 nd 251 1.2 27.7  59.1 nd 0.19  1.83 nd 3.43  2.68  36.2
468/7 2b 1.88  2.37 1.30  0.44  0.05 127 6.63  14.7  28.8  6.81 nd 0.84 1.27 1.20 1.51  17.6
468/12 2b 2.79 3.52 2.09 0.69 0.42 211 10.3 21.3  46.9  7.20  0.05 1.83  2.32 2.96 2.60  28.2
468/15 2b 3.18  3.76  2.04  0.70 nd 207 9.52  23.7 47.2  6.13  0.14  1.74 nd 2.93  2.49  27.8
468/17 2b 3.27 4.18 2.03 0.71 nd 255 9.68 24.7 48.5 nd 0.09 1.83 nd 2.84 2.42 29.1
445/2 61 3.62 3.47 . 0.21  2.41  3.87 226 8.32  87.7 237 4.33  0.57  5.59 nd 29.9  ha4  26.8
445/3 61 3.52 1.43  0.22  2.28  3.74 213 8.56  88.7 208 3.16 0.50 2.2y 12.8 27.8  3.98  25.0
445/5 G1 3.53  3.43 0.22 2.32  3.69 210 8.56 90.7 215 4.95  0.49  4.86 13.0 28.4  3.83  25.4
445/7 61 3.37  3.45  0.22  2.41  0.3h 234 8.97 84.2 175 449 0,60  2.56 12.4  29.9  3.96  26.9
445/12 61 3.62 3.67 @20 2.2  0.17 197 9.19  91.5 205 7.33  0.57  2.11  13.0  27.4  3.66  23.¢
445/13 a1 3.58  4.83 0.19 2.9 0.39 191 9.47  89.3 200 7,07  0.53  2.18 13.1  26.7  3.75  23.8
445/15 61 3.54 1.77  o0.22  2.21  3.27 206 9.35  85.5 202 2.77 0.5  2.07  12.5  27.7  3.67  2u4.4
445/16 61 3.46  3.95 0.24  2.38  3.50 206 10.3 85.8 217 5.17  0.58  2.28 12.1  28.9  3.98  25.4

(continued)
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BAMPLE NUMBER GROUP  Na% K% Sc Fe  Co Rb . u Th

453/11 61 4e33 432 0.25  2.66 nd 230  9-45  9B.9 256 S-14  0.71 3.04  11.6  36.3 429 27.7

453/13 61 3.96 nd  0.23 2.49 wd 206 9-65 955 229  5.72  0.63 2.72 1.5 331 431  25.0

453/14 61 3.95 nd  0.24 2,69 nd 232  9-96 101 255  5.62  0.69  2.98 12.1  35.3 414  27.5

453/15 6l 3.95 5.0 0.26 2.61 0.90 23  9-67 97.7 ‘247  7.89  0.72 2.94  nd  35.3 436  26.6

453/16 61 4-26 462 025  2.75 nd 25 103 966 257 8.58  0.76  3.07 11.6  35.8  4.06  28.0

453/17 61 4be24 401  0.23 2.69 nd 233 101 98.8 252 7.99 0.59  3.07 12.6 35.9 434  27.8

466/9 01 3.66 3.92  0.20  2.47 nd 266 8.96  89.1 201 7-60  0.63  2.88 10.7  33.0 413  30.7

468/18 61 4.09  3.62 0.22  2.63 nd 236 0.2 98.3 239 4.17  0.51  4.87  13.9  30.1  4.58  34.3
468/19 61 3.5 3.97 0.22 2_57' nd 230 9.29 89.4 224 2.61 0.37 4.59 12.0 29.1 4.33 32.2 .

445/10 G2 4.25 5.86 0.18  3.57 0.27 234 18.0  98.3 227 0.6  o.80  2.67 13.9 29.6 3.98  31.8
| 44S/15 0 435 2.68 016 3l 1.06 202 17.3 941 230  6.38  0.80  1.09  14.3  33.7  3.96  33.1 .
. 453/10 .62 4.68  5.04 0.20 3.8 nd 263 9.6 131 379 105 17 343 nd 35.6 3.85 335 ©

459/7 62 4.2  4.33  0.19  3.68 nd 219 4.2 148 349 10.7  0.88  3.54  11.6  33.7  3.72  34.4

466/4 a2 3.79 4,02 0.2l 4.2 nd 313 1.1 88.3 227 649 0.8l 3.66  11.0  35.6  4.68  40.4

46873 a2 5.07 418  0.25  5.06  nd 324 24.1 108 280  13.6 0.99 6.50 nd  38.9 5.85  52.5

Y w689 | G2 3.96  nd  0.26 494 0.07 313 239 913 275 15.3  0.91  6.33 13.0 37.8  5.69  50.9

468/10 a2 6.78 5.86 0.30 6.18 nd 425 30.0 142 340 8.57 1.20 7.61 17.0 48.2 ?7.25 64.8

468/ - 522 2.94  0.26 4.2z nd 288 20.5 B1.9 234  6.92 0.81  5.29 11.2  32.8  5.09  41.3
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CHAPTER 7
TREATMENT OF THE BESULTS

The results shown in Table 8 were divided into five
obsidian groups, representing at leaét five obsidian sources.
These groups were determined by taking certain elements
determined to be characteristic of Aegean obsidians, relative
to scandium (Aspinall 1972). The following formula was
apvlied;

' Rb PatLatCe

(Cs*tTa*TI00+ 10  )/Sc

The number obtalned was then plotted against FeZ/Sc. When
this formula was applied to the results, five obsidian groups
were found. The grey and green obsidlans show vastly
different results, while the primary difference within the
green and grey grouns is the figure determined by the Fe%/Sc
ratio. The plot of the log of the determined coordinates is
shown in Figure 6, and Table IO glves the coordinates for
each semnle. The log of the coordinates 1s plotted because
the differences between the grey and the green obsidians is
so great..

The obsidian groups and sources were identified by
comparison with analyses of geologlcal obsidian done at the
Bradford laboratory by Aspinall and Pearson. Aspinall has
analysed geological obsidian from the central Anatolian
sources, While Pearson has analysed geological obsidian from
the eastern Anatolian sources. Three of the groups were
definitely ldentified by this comparison: group 2b from
plftlik. group G2 from Bingdl, and group lg from somewhere
in eéstern Ana*tolia. Group Gl is thought to be from the
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ﬁ TABLE 10
F COORDINATES USED FOR OBSIDIAN GROUP IDENTIFICATION
F BUN NO. GROUP  (CstTatip iPaflatCe) o oo /o
h bis5/11 2b 12.3 0.33
r 449/18 2b 11.3 0.33
F 453/5 2b 11.4 0.33
L53/7 2b 11.6 0.35
F 453/12 2b 11.5 0.33
459/1 2b 11.0 0.34
r 459/3 2b 11.3 0.32
r L59/L 2b 11.6 0.33
459/5 2b 11.3 0.32
F 459/8 2b 10.9 0.35
™| 459/10 2b 11.7 0.35
r 459/12 2b 11.4 0.33
F L66/2 2b 10.9 0.34
466/ 3 2b 11.0 0.31
i 466/8 2b 11.6 0. 33
466/10 2b 10.9 0. 32
r L66/11 2b 12.1 0..39
. [V' 468/1 2b 11.9 0. 34
Le8/2 2b 11.8 0.35
F L68/5 - 2b 11.6 . 0.35
. | 468/7 2b 11.9 0.3L
F 468/12 2b 11.8 0.33
r | 468/15 2b 11.7 0. 34
e 468/17 2b 12.3 0.35
r (continued)
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+Bb +Pa+La+Ce

'F'l RUN NO.  GROUP  (Cs*Tatyyyt—yg——)/Sc  Fe%/sc
1 bis/y g 12.8 0.62
F Ny 1g 12.1 0.62
- bis/e  1g 12.1 0.63
o bls/8 1g 12,2 0.63

™ L4 5/9 1g 11.6 0.62
Ll4s5/1% 1g 13.3 0.62

i 449/ 3 lg 12.2 0.65
- b49/5 1lg 12.3 0.63
. 4h49/11 1g 13.3 . 0.61
F 449/12 1z . 13,0 0.62
449/13 1g 12.4 0.60

r 453/8 1g 12.L 0.62
' 459/2 1lg 12.8 0.63
459/6 lg - 12,4 0.62

" 459/9 le 12.5 0.62
459/11 1g 12.5 0.61

F L66/1 lg 12.2 0.64
L66/5 1g 11.7 0.62

u66/7 lg 11.7 0.62

L66/6 1g 12.3 0.61

466/12 1g 12.1 0.63

L66/13 1lg 12,7 0.64

466/14 1g 12.9 0.66

L66/15 lg 12.1 | " 0.64

468/8 1g 13.7 0.68

468/11 1g 12.8 0.67

468/14 lg 13.1 0.64

468/13 1lg 13.6 0.64

(Table 10 continued)



r-—§ s TR
oo Vb

3 —31 3 T3 T3 71 T3 T3 T3 3

13 3

RUN NO.
bhs/2

bhs5/3
Lhs/5
Lhs/7
bh5/12
Lhs5/13
hhs/15
Lhs5/16
hhs5/17
hh5/18
bh9/1
hhg/2
BU9 /N
hbg/6
Lh9/7
449/8
Lk9/9
Lih9/10
Lhg/14
L49/15
L49/16
449/17
k53/1
k53/2
453/3
b53/4

453/6
453/9

bs53/11

GROUP

Gl
Gl
Gl
Gl
Gl
Gl
G1
G1
G1
G1
G1
G1
G1
G1
G1
G1
G1
G1
G1
G1
Gl
G1
G1
G1
G1
G1

Gl
G1

G1

(CstTat

6l

Rb Pa*La*Ce

100 i )/Sc  Fe/sc
239 11..5
213 10. 4
216 10.6
200 11.0
234 11.1
244 11.5
220 10.5
205 9.9
239 11.8
227 .10.6
2L2 11.2
218 10.3
209 9.8
226 10.7
248 11.3
235 11.1
232 10.9
219 10.4
252 11.1
218 10.3
232 11.0
2k3 11.7
234 11.6
246 12.1
2h7 11.9
231 11.3
217 10.6
240 11.6
217 10.6

(Tarhle 10 Aanddartad )
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RUN NO.

k53/13

.453/14

k53/15
k53/16
b53/17
L66/9
L68/18
L68/19
bhs/10
Liug/19
k53/10
L59/7
Lee/b
Le8/3
L68/9
Le8/10
253/5
Le8/U
Le8/6

GROUP

61
a1
a1
G1
G1
c1
61
Gl
G2
G2
G2
G2
G2
G2
G2
G2

65

222
227
206
220
238
239
247
230
334
370
392
386
293
309
286
231
356
290
243

(CS+Ta+Rb "'Pa"'La.‘*'Ce )/Sc

(Table 10)

Fe%/Sc

10.8

11.2
10.1

11.0
11.7

L
12.0 |
7
8

21.3
19.9
19.4
19.6
20.2
19.0
20.6
20.6
16.2
15.4
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Nemrut Da&, Lake Van source, the major source of group lLec:

obsidlan, because the Cs content 1s half that for the Bingdl
obsidian. The analytical ﬁethod used by Renfrew, et al

(1968) was not sensitive to Cs, but the only difference they
were able to determine between group U4c from ilemrut Daf and

group bYc from Bingdol was the presence of Cs'in the Bingodl

sample. It has not been possible to compare group G3 with
any geological material. It may be from one of the other

flowé on the Nemrut Dag (Wright 1969), but it cannot be

1 T3

definitely ldentified at this time. The source 1s thought
to be located in eastern Anatolia, however, because 1t 1s
peralkaline obsidian, and nc source of peralkaline obsidian
i1s knovm in the Near East outside of eastern Anatolia.

When the groups are separated into cultural phases,
changes in he exploitation of the different sources seem

to have taken place, as shown in Table 11l.

TABLE 11

—3 — 3 ~—3 31 1

OBSIDIAN GROUPS BY CULTURAL PHASE

13

PHASE 2b 1lg Gl G2 G3 TOTAL

. EA 5 1 18 1 0 25

LA 1 14 17 2 0 3b
™l CN 18 13 2 5 2 ko
m

B, i

-
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COMMENT ON SAMPLING

There 1s a major problem in trying to decide how
many samples to take for analysis when there is no data
avallable on the number of sources being exploited. There
1s a possibility that at least nine sources could have
been exploited, with a partial visual discrimination on
the basis of the grey or green colour of the obsidian..

A limited number of analyses can be made. Originally,

S E Warren suggested that 20-25% of the total population
would be a sultable amount, but practical limitations led
to a selection of 100 samples, or about 10% of the fotal
for the purposes of this study. In this study, the
division of the groups in each of the three cultural
phases was as important as the division of the obsidian
into the different groups.

The problem is one essentially of multinomial
sampling, but with a diminishing population because of a
small total sample size with an unknown distribution among
sources. There 1s no readily avallable statistical
treatment for this particular case, therefore it was
considered better to approach it using the computer to
sample from a restricted population subdivided into the
groups determined by analysis.. The total population-
equals the number of pleces found within avphase. The
size of the sample, or draw, 1s the number of sémples
analysed for each phase. Both the population and the draw
can be randomized before the computer selection. The draw
is repeated 100 times to give the variation in proportions

of the groups. This can be expressed in terms of the mean
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number of samples belonging to each group and the
standard deviation. The mean over a large sample should
correspond to the number determined by the analysis.
Tables 12a and 12b show the distribution of the selected
samples for the Later Aceramic and the Ceramic Neolithic,
divided into five groups as determined by the analysis.
TABLE 121
COMPUTER SELECTION OF GROUPS FROM THE LATER ACEBAMIC

GROUP EXPECTED MEAN OF THE S.D. OF S.D. OF AN
VALUE DISTRIBUTION THE MEAN INDIVIDUAL
SAMPLE
2b 1 1.09 e10 1.03
1g 14 13.75 «29 2.89
Gl 17 17.09 «31 3.13
G2 22 2,07 «1h4 1.4]1
G3 not present

Samples were selected from a total population of 327,
with a .sample size of 3M4..

TABLE 12b
COMPUTER SELECTION OF GEOUPS FROM THE CERAMIC NEOLITHIC

GROUP EXPECTED MEAN OF THE S.D. OF S.D. OF AN
VALUE DISTRIRUTION THE MEAN INDIVIDUAL
- SANMPLE
2b 18 18.34 «31 3. 08
1g 13 12.73 .28 2.75
Gl 2 2.02 ¢13 - 1.26
G2 5 k.89 .18 ‘ 1.79

Samples were selected from a total population of 837,
with a sample size of 40,

Since only one sample draw is used in practice, the

standard deviation of an individual sample is regarded

R |
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as a more meaningfﬁl quantity'than the standard deviation
of the mean. Thus with a mean of 18.34 and an effective
standard deviation of 3.08, 95% of the draws can be expected
to gilve the number of samples belonging to group 2b in the
Ceramic Neolithic as a number between 12 and 24. Thus, the
proportions of the larger groups are reasonably confident;'-
but when considering the smaller groups, a variation between
0 and 6 can be reasonably expected. Group G3 is present only
in the Ceramic Neolithic, but it could also be present in the
acerzmic phases, since with a group size of 2, the standard
deviation on a single sample 1s apnroximately 1l.5. The group
then has a reasonable probability of not belng represented in
the sample draw because 0 is only 1.3 standard deviations away
from the expected mean. This would occur in about 15% of the
draws from the total populatlion, therefore it is not signif-
icant that group G3 1s not represented in the aceramic phzase.
Expressing the data of Tables 12a and 12b in terms of
the standard error (Table 13) and plotting against the number
of obsidians for a group as shown in Flgure 7, one csn esti-
mate the likely erro; in group size due to sampling error.
For example, with 95% confidence limits and an observed group
si. e of 10, the group size might vary tetween 5 and 15.
Bistograms of the draws for groups 2b, lg, Gl, and G2
for the Later Acersmic and Ceramic Neollthic phases are shown
in Figure 8.  .There 1s a significant difference in the
exploltation of group 2b and group Gl in the two phases.
There 1s a significant difference in the exploltation of

groups lg and G2.
Sampling from the Earller Aceramic phase resulted in an

almost total population sample 6f 25 out of 27 pieces of
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obsidian. Therefore, one 1s forced to assume that the

proportions of the groups present in this phase is as

determined by the analysis..

TABLE 173

DATA OF TABLES 12a AKD 12b
EXPRESSED IN TERMS OF STANDARD ERROR

~ 3 T3 ™3 ™3 /3

z EXPECTED VALUE STANDARD ERROR
r 1 103%
F 2 63%
2 72%
r 5 36%
13 21%
1L 21%
17 18%
18 17%
22 6%

TR T3 T3 T3 73 T3 T3 T3 T3
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The changes 1n the exploitation c¢f different sources
through time as shown in Table 14 as percentages of the
total in each phase. gseem to be significant when examined
by this method of computer randomization and selection..
Group 2b was exploited in the Earlier Aceramic, the use
dropped in the Later Aceramic, when it was agaih exploited
in the Ceramic Neollthic. Group 1lg was not significantly
exploited in the Earlier Aceramic, but was consistently
exploited during the suceeding two phases. Group Gl was
consistently exploited during the aceramic phases, but
use droped off significantly during the Ceramic Neolithice.
Groups G2 and G3 do not vary significantly throughout the

occupation of the site,

TABLE 14

PERCENTAGE OF OBSIDIAN GROUPS IN EACH CULTURAL PHASE

PHASE 2v% 1g% Gl% G2% G3%
EA 20 b 72 b 0
LA 3 by 50 6 0
CN Ls 32.5 5 12,5 5
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CHAPTER 8
DISCUSSION

The question of prehistorlic trade mechanisma or systems
of exchange has long been of concern to vrehistorians.
Mixed with the purely economic questions are also questions
of culture contact, exchange of ideas, culture change, and
the possibilities of 1ndependaht invention. Source identi-
fication of objects sultable for trade such ss obsidian and
other exotic materials such as turquoicse, cowrie shells,
bitumen, etc., establish that some form of contact has taken
place. Merely est=ablishing the fact of contact is an imcortant
first step, snd is a primery goal of the analysis discussed
ir this dissertation, but the results of vhysical analysis
must be followed by considerations of the mechsnics and
mesnings of the systems of exchange. If this is not done,

then the investigations are pointless. Questions to be

considered are : Are there any sociz2l or ritual implications

in the exchange mechanism? Is the relation completely
economic because of a system of supply and demand? What
combinations of social aend economic imoortance are possible
for a particular commodity? Obsidian in particular 1s'a
commodity which should be examined with these questions in
mind. Admittedly, sites at some distance f:om the source of
the material are much more likely to use alternate raw
materials, but in some cases there does not seem to be any
economic significsnce to the presence of obsidian at all.
Why are there only three pleces of obsidian present at the

site of Beldha? It could not have had much significance to
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the economy. It is possitle that there could be some sampling
blas, but 1t seems highly unlikely that all of the obsidian
should be missed. The argument. that the recovery methods
could be faulty may or may not be valid, but other sites
excavated with simllar recovery techniques have yielded more
obsidian. ‘

At Abu Hureyra the obsidian 1s usually in the form of
snmall stralght-sided unretouched bladelets. Some of the flint
1s present in the same form. What were the incentives for
going to a certain amount of trouble to obtain obsidisn when
1t was possible to use local flint for the same purpose. It
could simnly be that the edge on the obsidian was-enough sﬁarpex
for its particular use to Jjustify the added effort in obtaining
it, it could also be that there were social 1mpiicat10ns in
the trade with Anatolla, especlilally when the Anatolian source
for other exotic materisls found at the site is taken into -
consideration. The first step in answering such questions
is to establish the actual sources and the degree of utilizatior

The results of the neutron activation analysis performed
on the Abu Eureyra obsidian show that the people of 4ibu
Hureyra were using obsidian from at least five different
obsidian groups found at sources located in two different
geographical reglons, and there were changes in the exploita-
tion of these sources through time.

Preliminary analyses performed by Renfrew, et al, (1966;
1968) showed that Levantine sites during the time Abu Hureyra
was occupled were receiving most of theilr obsidian fom the
central Anatollian source of giftlik, though a-small amount
was coming from the peralkaline eastern Anatolian sources.

Group lg was not found in the Levant during this time. At
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Ramad the obsidian exploitation was about 90% central

Anatolisn obsidian,.and 10% eastern Anatolian obsidian

(Renfrew, et al 1966). Abu Hureyra has the closest archaeol-
ogical associatién with the sites to the weét in the Levant,.
but about 757 of the obsidian analysed is from eastern Anatollis,
The directlion of the movement of eastern Anatolian obsidiar
into the Levant 1s not yet fully understood. Renfrew, et al
(1968) postulate that contact between the Levant and the
Zagros occurred indirectly by means of nomadic group travelling
through the desert. They suggest that the site of Bougras on
the Euphrates intermediate between the Levant and the Zagros
may have been the contact and exchange centre. Analysis of
obsidian from Bouqras did not allow confirmation of the
hypothesis, however, because all of the obsidian analysed
came from eastern Anatollan sources, desplte selection for
obsidian that might have come from central Anatolia on the -
basis of appearance. Only six pleces of obsldian from Bouqras
were analysed, however, so it 1s possible that further analysis
might alter this plcture. The current lack of any obsidian
from central Anatolla does suggest that the movement of
eastern Anatolian obslidian into the Levant i1s a result of the
movements of nomads in the desert reglions who had no reason
to move into the Anatolian plateau, rather than of the farmers
of the Levant responsibhle for the movement of central Anatolian
obsidian in the region (Renfrew, et al 1968). The location of
Bougras at the Jjunction of the Khabur river with Euphrates
could perhaps explaln the utilization of eastern Anatollian
sources, since the Khabur provides a falrly direct link into

eastern Anatolia, thus facilltating the movement of goods.
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The movement of group 2b.into the Levant was probably
through the Ciliclan Gates into Syria-Cilicia, and then
traded by land or sea routes along the coast. The slsnlficant‘
increase in the use of group 2b obsidian during the Ceranmic
Neolithic could be related to the change in the direction
of influence noted in the archaeolozical assemblage. Contact
with peoples living on the Plaln of Antioch could have
provided a more direct link with ¢iftlik obsidian source.

The results of the analysis of the Abu Hureyra obsidian
tend to confirm a pattern of exploitation observed in the Zagro:
Group lg does not seem to have been utilized extensively during
the elght millenium BC. 3Seven pleces of obsidian from the
site of All Kosh on the Deh Luran Plain were analysed by
Renfrew, et al (1966), and two eastern Anatolian groups were
identified, 4c and 1lg. Renfrew (1969a) examined the rest of
the obsidian from All Kosh visually. 1In his analyses Renfrew
has found that most green obsidian is peralkaline, while grey
obsidian is not, but there are some exceptions to this general-
jzation, so a separation on the basis of colour alone is not
sufficient.. However, as a preliminary indicator of groups,
colour is an important clue. 3Slince there were only two groups
represented at All Kosh, this was a good clue. In the earliest
aceramic phase, the Bus Mordeh phase, (c.7500-6700 BC: Hole,
et al 1969), there is no grey obsidian present at all. This
means that the source of group 1lg was not significantly
utilized during that phase at All Kosh. This group also is
not important at Abu Hureyra during the Earlier Acersamic.

Only one plece of Earlier Aceramic obsidian belongs to group
lg. The significance of this to the archaeology of the time

period will not be fully realized until the geological source
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for lg obsidian is located, and more sites are analysed loking
for changes 1n the exploltation of obsidian sources through
time., It 1s possible fhat the assumption that the source for
lg obsidian is near Nemrut Dag should be reconsidered, since
there are significant differences in the exploitation of the
two sources at the same time.
The decrease in the use of obsidian from Wemrut Daf at

Abu Hureyra can only be commented upon at this point because
this change has not been noted in any of the published accounts
of obsidian usage. All of the green obsidian found at Abu
Hureyra would have been classified U4c by Renfrew, et al, and
the other two groups of green obsidlan are present at Abu
Hureyra during the Ceramic Neolithic. Wright's analytical
technique allows separation of the green groupns, but only one
other pilece of archaeologlcal obsidian has been identified
from Bingsl (group G2), and that is from Caydnii, an'eastern
Anatolian site unrelated to Abu Hureyrsa.

Renfrew, et al (1968; Renfrew 1969b) have proposed a
Locational Analysis Model of the obsidian trade in the ilear
East, based on the premise of a supply zone and a contact zone,
for the later seventh and sixth millenia BC. Within an area
of 250 km or 350 km for the central and eastern Anatolian
sources respectively, more than 89% of the chipped stone
industry (90% at Suberde; 99.9% at Asikli Hiyilik (Renfrew, et
al 1968) 25 km from §iftlik) should be obsidian. Outside the
contact zone, the fall off in the percentage of obsidian
present 1s almost exponential, so that when plotted on a loga-

rithmic. scale, the poitnits provide a reasonable straight line,
with a few exceptions at the most distant of the sites in the

contact zone. Renfrew's model suggests that trade was from
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site to site from the supply zone, through the contact zone.

Each site would originally have received twice as much obsidian:
as it kept, trading half of 1t down to sites further away from
the sources. If sites from the later eight, early seventh
millenia are included, there 1s no longer a straight line graph,
but a fall off by powers of 3 or 4 (Wright 1969).
There are a number of problems with'the model as presented.
It 1s not dispu%ed that there 1s a significant difference in
the pattern of exploitation at sites a greater distance from
the sources. At sites close to the sources obsidian is a
material utilized for all types of tools. At Ilicapinar, in
northern Anatolia, most of the chipped stone tools are made
of obsidizn. These tools include lance and arrowheads, awls,
chisels, burins, scrapers, sickle blades, and other blades
{Mellaart 1958), while at sites at a greater distance fron
the sources, obsidian tends to be used for much more speclal-

ized tools, especially small unretouched bladelets, possibly

. used for knife blades (L. Braildwood 1961). Alternatively,.

at'easfern Anatolian sites such as Qayoni, where flint 1is
readily avallable as a raw material, it was used as much or
more than obsidian. At Qaydnii, a distance of 195 km from
Lake Van sources, the percentage of obsidlan for the top and
surfece level is 48.2%, and only 17.6% for the lowest levels,
while theoretically, to fit Renfrew's model, it should have
more than 80% obsidian (Wright 1969). Abu Hureyra does not

fit the pattern either. At a distance of approximately 450 km
from both source areas, exploiting primarily eastern Anatolian
obsidian, obsidian should be about 35% of the totsl chipved

stone industry when the Lake Van supply zone is considered.
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three to four per cent of the chipped stone should be obsidian,
while the actual percentage is about 4-5%, but 75% of that
1s from the eastern sources.

Wright (1969) suggests that the percentage of obsidian
present is not the important factor when considering the
utilization, but the weight of that obsidian is much more
important.. Trade iu the p2riod from 7500 to 5500 BC was
primarily carried out by the use of human transport, since
pack animals were not used this early. Therefore, the weight
of the material is golng to be considerably more important
than the actual number of pleces. At Abu Hureyra most of the

obsidian was brought in as roughly prepared blade cores. There

is very little waste present in the obsidian assemblagze, and
much of what there i1s seems to be in the form of core trimming
flakes, or the remalins of cores too small to continue using.

The weight of the Abu Hureyra obsidian is higher than that
calculated for siltes in the Zagros, where after examination

of obsidian from Jarmo, Renfrew (1969a) calculates a reason-
able weight is 20 grams per 1000 pieces of obsidian. The .
average mass of the 100 samples of obslidian analysed from Abu
Hureyra is 939 mg, thus making the weight of 1000 pleces just
under one kilogram. Variations in the weight of obsidian from
site to site in the Near East 1s probably as significant as

the variation in the percentage of the chipped stone assemblage;
but 1t will be difficult to determine this mccurately for many
excavated sites in the Near East because excavation methods

used in the past frequently d4id not include any sieving of
excavated dirt or the saving of lithic debitage. If these

problems could be worked out, however, use of weight as an

indicator would be considerably more useful, since the method.




the method for obtaining the reét of the raw material for the
chipoed stone industry. The percentage of obsidian of the
total chipped stone may vary because of differences in the
requirements for the flint, rather than for the obsidian..

The major problem with Renfrew's model is that it ig g
mathmatical one based on possibly invalid criteria, and does
not sufficiently consider archaeological and human factors.
Many contemporaneous archaeological sites had certain |
functional and/or economic differences. A site where the
major subslstence base is hunting will have different
requirements for a tool assemblage -than wlll a site where
the major subsistence base is agriculture or the herding of
domestic animals. These differences may well be reflected
in the requirements for a particular raw material such as
obsidian.

Most of the obsidian st Abu Hureyra 1is from eastern
Anatolia, while the closest archaeologzical relationships are
wlth the sites to the west. Thls has important archaeological
implications. Trade is an indication of intercultural contact,
and i1s a motive for such contact. It can be a causative
factor for culture change as an agent in communication by
establishing an area of cultural and material exchange
(Renfrew 1969b). Trade is defined as "the reciprocal traffic,
exchange, or movement of materials or goods through peaceful '
human agencyé (Renfrew 1069b:152). At Abu Hureyra the 4
evidence indicates some kind of materlal exchange, without @
much evidence of cultural exchange. It has been argued |
(Bhattacharya 1969) that a migrating population might take

a supply of obsidian with them and gradually switch to local
materials as the stock of obsidian was exhausted, but as the
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sl

percentage of obsidian at Abu Hureyra increases during the

~occupation of the site this is not a likely explanation for

the presence of obsidian at Abu Hureyra..

Contact was occurring, though it must have been indirect,
between Abu Hureyra and the sites to the east because of the
presence of eastern Anatolian obsidian and other exotic materials
from Anatolian sources show that exchange systems were
operating., Cultural contact was taking place with the people
to the west in the Levant as shown by the archaeological
similarities and confirmed by the presence of group 2b obsidiaen.
This leads to the question: What kind of tfadé mechanlsns
were working between Abu Hureyra and the sites to the east?
For some reason cultural exchange was not occurring along
with material exchange. Extensive contact may have been
undesirable, or the actual exchange may have occurred between
two groups with such different cultural standards that there
was no reason to make any cultural exchange. If, as Renfrew
postulates, much of the obsldianivade was carrlied out by
means of nomadic groups travelling through the unsettled
regions, this could represent early stages of the distrust
and dislike between nomadic groups and settled cormmunities
that still exists today in the Near East and other parts of
the world..

Ethnographic analogy is a method df interoretation that
must be used with extreme caution because the possibility of
similar actions having very different meanings is entirely
too likely when examining human behavior. However, consider-

ation of how peoples on a similar level of cultural and
economic development handle similar kinds of problems, such

as exchange, can be extremely useful when examining archaeol-
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oglcal material.

It is unlikely that speciallized traders existed during
the early Neolithic. This is a possibility that camnot be
completely excluded (Adams 1974), and If Anatil (1962) is
correct that Jericho was supported by being the centre of
the salt, sulphur, and bituﬁen trade, may even turn out to
be a valid explanation, but there 1s not any real evidence
for the existence of a specialized trading class during
this time. Simpler socletles are known that manage successful
systems of exchange without speciallized traders. Ceremonial
glft exchange is practliced in many societies, and 1s an
important part of the socizl contact among groups. Obsidian
in the Near East was exchanged in an unfinished state, but
ceremonial exchange of raw materials is known ethnographically
(Berndt 1951; Earding 1967).

Silent trade 1s practiced in the Congo. In this system,
exchange occurs without any actual contact at all. When this
system 1s present, however, it is usually between two groups
at different levels of soclal complexity such as state~tribe
contacts. These different levels were unlikely to have
existed in the early Neolithic (Wright 1969).

It is unlikely that any exchange mechanism with complete
lack of contact existed, though, beéause while there are very
few archaeologlcal similarities between sites in the Levant
and sltes 1n.the Zagros, agriculturalinnOVations were spread
fairly quickly between the two regions. Harlsn and Zohary
(1966) suggest that wheat was domesticzted in the Jordan
river watershed, and it is found in the Zagros by 6500 BC,
while wild goat, native to the Zagros mountains, was found

outside of its natural habitat during the PPNB at Jericho.
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The most likely routes for the spread of economic ideas
are those established for the exchange of commodities such

as obsidian, and possibly occurred at the same time..
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CHAPTER 9
CONCLUSIONS

1. PFive chemically distinct obsidlan groups were identified
in the analysis of the obsidian from Tell Abu Hureyra.

2. There were significant changes in the exploitation of
three of the groups, 2b, 1lg,,and Gl, during the occupation
of the site. |

3. Group G3 was present only in the Ceramic MNeolithic, lis
not identiflied to a particular source, but it is important
because this is the flrst documented case of 1ts presence
at any archaeological site in the illear East.

5. The presence of the obsidian from the Bingol source 1s
very important.. It is present in small amounts throughout
the occupation of Abu Hureyra, indicating continuous
exploitation, yet this isthe first documented occurrance of
obsidian from Bingdl at a site outside of Anatolia.

6. The pattern of exploitation of grouP lg obsidisn at Abu
Hureyra confirms a pattern suggested by examinstion of the

obsidian from All Kosh, that the source for group lg was not

significantly exploited in the earliest phases of the Neollthic

in the eight millenium BC..

7. Group Gl, currently identifled as from Nemrut Dag, and
group lg have different exploitations at Abu Hureyra at the
same time. There are three possible conclusions suggested
by thiss 1. The assumption that the source for lg must be

close to Nemrut Da¥ because the distributlons are so similar
should be reconsidered; 2. Group lg is replacing Gl, and

the sources are near; and 3. The sources are not close, but

10 4@ vrenlacine C1. MThe source for lzr must be located before

eind Gt TSR 5, 1
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such questions can be answered.

.8° Utilization of obsidian from Ciftlik, in central

Anatolia, significantly increased during the Ceramic Neolithie,
corresponding to an increase in contact with sites to the
northwest, closer to the Ciliclan Gates, the most likely

route for the entry of central' Anatolian obsidian into

Syria and the Levant.

-
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'CHAPTER 10
- SUGGESTIONS FOR FURTHER RESEARCH

The anthropological questions brought up at the beginning
of Chapter 8 have not yet been answered. Further work in
source identification of obslidian found in archaeological
sites 1s necessary, and research into ethnographic examples
that might lead to explanationvof trade mechanisms would be
useful. The anthbropological perspective is very important
and should be brought into any discussion of the prehistoric:
obsidisn trade in the Kear East.

In addition to the generzl further work suggested above,
there are some specific points suggested by the results of
this analysis to consider for future work:

1. The question of sampling and the significance of the

proportion of groups as analysed to the whole of the site is

an important one. One way of partially checking the proportilon:

is to examine the ratio of grey to green obsidian in other
parts of the site. As more of the excavated material from
Abu Hureyra becomes avallable for exaﬁination. the obsidian
should be examined for the ratio of grey to green to see 1if
it compares to that for trench B and the snalysed obsidien.
2. It would be desirable to continue analysing obsidian from
Abu Hureyra to confirm the changes in exploitation patterns
determined in this analysis. It would also be useful to

look for the presence of group G3 in the acerzmic phases, to

see If there 1s any signiflcance to hhe current absence of
that group in the analysed obsidian.

j'iz{?-:i}“‘:fé“‘ by
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3. The evidence for the utilization of obsidian from Bingdl
throughout the occupation of Abu Hureyras is quite 1nterest1ng.f
The obsidian identified as group 4c at other sites in the i
Near East should be reexamined, looking for evidence fhat
obsidian from Bingol may also be present.

k., The use of the obsidian should at some point be
determined; possibly by edge wear analysis. Postulations
about the social importance of theobsidian trade will need

to include conslideration of the degree of demand for the
obsidian. Different conclusions might be drawn if the obsidian
was used to make necessary ltems, rather than ﬁsed for

Juxuries.

G s 0o
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