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ABSTRACT - An accumulation of data concerning the domestication of plants and the refinement of
research questions in the last decade have enabled us a new look at the Neolithic Revolution and
Neolithization processes in the Levant. This paper raises some points concerning the “When” and
“Where” of plant domestication and suggests that the origins of plant domestication were in a well-
defined region in southeast Turkey and north Syria. It presents a view on the process of Neolithiza-
tion in the Levant and offers some comments concerning the background and motivations behind
the Neolithic Revolution.

1ZVLECEK - Narascanje kolicine podatkov o udomacitvi rastlin in vedno bolj natancna vprasanja raz-
iskovalcev so v zadnjem desetletju omogocili, da na novo ovrednotimo neolitsko revolucijo in proces
neolitizacije v Levantu. V clanku izpostavljamo nekatere vidike “Casa” in “kraja” udomacitve rastlin
ter menimo, da je bil izvor udomacitve rastlin na jasno omejenem obmocju jugovzhodne Turcije in
severne Sirije. Predstavimo pogled na proces neolitizacije v Levaniu in nekoliko pojasnimo druzbe-

no okolje in motive za neolitsko revolucijo.
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INTRODUCTION

Offering explanations for the “Neolithic Revolution”
has gained momentum since the 1960’s and has not
stopped ever since. Listed here are just a few of these
which have become part and parcel of the Neolithic
Revolution explantations (Braidwood 1967, 1975;
Binford 1968 Boserup 1965 Hannery 1969
Wright 1908 Smith and Young 1972: Bender
7978). In addition, we are challenged by a wealth of
new explanations based on new ideas and data (eg
Rindos 1980, 1984; Rosenberg 1990: 1998 Redding
1988 Diamond 1998). All these explanations model
regional geography, climate and specific environ-
ments, demography, social aspects, cultural aspects
such as technology and technological innovations,

and, the botanical and faunal components reflecting
the “bear bones” of the revolution. Although some
of the above were based on very specific studies con-
ducted in particular, well-defined regions and sites,
these were all aimed at achieving an overall expla-
nation with a high generalization capability and, if
possible, a degree of predictive power. An emphasis
on the “social”, the “cognitive” and the “ideological”
aspects of some of the recent explanations of the
Neolithic Revolution (eg Hayden 1990 Hodder
1993 canvin 1994 2000) brought new flavour into
this already complex agenda. Although the “When”
and “Where” questions were always of interest as
basics, the major question on the surgeon’s table
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was naturally the “Why” question - why has such
an immense change in human socio-economy taken
place? As time went by through the 1970’s and
1980’ and especially in the 1990’s, high precision
absolute dating, highly professional problem orien-
ted research teams and high resolution field methods
brought back to the stage questions such as the
“Where” and “When” of the Neolithic Revolution.
These have lost popularity in the 1970’s - 1980’s
being considered as solved.

Developments in archaeological thought in the last
two decades (mainly the growing impact of post-
proccessual and cognitive archaeology) have paved
the way for aspects of Neolithic daily life and every-
day activities related to the transition to agriculture,
to overtake the centre of the stage. With these as
major research goals, a multiplicity of issues could
be raised in an attempt to reconstruct and remodel
the Neolithic Revolution in local terms, and/or in
more human-related terms referring to past indivi-
duals or specific segments of past communities.

The basic old world (Middle East, Europe, Egypt/Ethi-
opia, North Africa) founder domesticated plants pack-
age includes, in its primary form, cereals (wheats,
barley), pulses (pea, lentil, chickpea, bitter vetch)
and flax as a fibre crop. Domesticated animals in-
clude mainly sheep-goat, cattle

terms of large-scale prehistoric clocks. In the Levant
(northern Levant), it has generally started some
13 000 calibrated years ago and reached a full scale
some 8000-7000 calibrated years ago.

In this paper we will concentrate first on the begin-
ning of agriculture in the Levant - from the Upper
Euphrathes and Tigris to the deserts of the Negev
and Sinai (modern southeast Turkey, Syria, Leba-
non, Israel, The Palestinian Authority, Jordan and
Egypt, see Fig. 1). We concentrate on plants while
animals are only briefly mentioned. The first part
addresses the basic questions of man-plant relation-
ship using old and new data from the Levant. It will
focus on questions such as: What happened in man-
plant relationship (cultivation zs. domestication)?
How did it happen - has domestication been a one-
time/one place event? What was the pace of the pro-
cess? How fast did agriculture diffuse in terms of ar-
chaeological resolution? The “When” and “Where”
questions, which we find fascinating in themselves,
and of high potential in facilitating answers to the
“Why “question, are dealt with afterwards. The paper
ends with comments on Neolithization and about
the background and possible reasons for the Neoli-
thic Revolution in light of accumulating data from
southeast Turkey and north Syria - the newly sug-
gested cradle of agriculture (Zez-F¥adun et al. 2000).

and pig (the dog was domesti-
cated much earlier by Natufian
communities in the southern Le-
vant). We may say that it has
become generally accepted that
the origins of this founder pa-
ckage were in the Near East and
that it had spread throughout
Europe and parts of Asia and Af-
rica (Zohary and Hopf 1993,
2000) (in other parts of the
world different agro-packages
have emerged). When establi-
shing itself, this package caused
immense change in all aspects o
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Map of region and sites mentioned in text: 1. Hallan Cemi Tepesi, 2.
Cayonii, 3. Cafer Hoyiik, 4. Nevalli Cori, 5. Gobekli Tepe, 6. Dja’de, 7.
Jerf el Ahmar, 8. Mureybet, 9. Tell Abu Hureyra, 10. Nemrik, 11.
M’lefaat, 12. Qermez Dere, 13. Tell Aswad, 14. Yiftahel, 15. Jericho,
Netiv Hagdud and Gilgal I. Large asterisk for Karacadag.
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Man-Plant relationship - What happened?

Plants can be exploited in many different strategies.
Foraging accounts for a state of collecting wild
plants with no agricultural manipulation reflecting
the hunters-gatherers slot of the classical model. It
does however represent the time in which the choice
was made by foragers, of species with high potential
for human exploitation, some of which later become
the founder-crops “package” of agriculture. Cz/tiva-
Zion refers to treating wild plants with a degree of
agricultural manipulation (such as displacement or
crop management) but still not causing their depen-
dence on man for survival by conscious or uncon-
scious selection of genotypes that lost some natu-
rally adaptive traits. Domestication, in this context,
refers to full manipulation of biologically “new
types” fully dependent on man for survival. These
types went through genotypic change (brake-down
of the wild-type mode of seed dispersal and dor-
mancy) either unintentionally - namely, uncon-
scious selection resulting from cultivation and har-
vesting practices, or, intentional/conscious selection
of plants/seeds with particular attributes desirable
to the farmer. These three strategies reflect a conti-
nuous process of change from foraging of wild plants
to farming of domesticated species. Cultivation is
however the significant cultural marker of the
change to new perceptions and new behavioural
patterns of man. Cultivation may have included the
establishment of fields near the sites as so vividly
shown by Hillman (2000 Fjg. 7227, 795). It must
have been accompanied by technological develop-
ments (agro-techniques such as soil tilling, seeding,
weeding, harvesting equipment, threshing equip-
ment and installations, storage facilities etc.) but,
more importantly, a major shift in human percep-
tion of nature. A move to extended manipulation
and dependency, a shift from a view of nature as a
“giving environment” the way most hunters-gath-
erers see it (Bird-David 7990), to an active manipu-
lative view of the environment. Looked at as a long-
term historical process covering the 6000-7000
years between the later phases of the Epipaleolithic
and the end of the Neolithic period in the Levant,
this process “widens the gap” between man and
nature and leads to increased alienation and thus, in
a way, to modern condition.

Summing up the above under the heading “What

Happened” in man-plant relationship, we may say

that it included two major aspects:

@ A change in the perception of nature - establishing
manipulative extraction as a major human beha-

viour in nature and increasing man-nature alien-
ation.

@ An increase in man’s manipulation of wild plants
up to a full genetic and technological domination
over domesticated plants or a full interdependence
between man and certain plant types.

Man-Plant Relationship - How did the change
happen?

Has domestication of the founder package plants
taken place at a certain limited (small) area, in a cer-
tain short (or long) period of time? Was it a single-
event, or else, have several (or many) domestication
events taken place?

It was suggested that for most of the package spe-
cies (possibly except for barley) the genetic change
underlying domestication was a single-event (and
therefore occurred at one location for each plant
species) that could theoretically have been a fast
process [(potentially much faster then archaeologi-
cal resolution of the relevant period may record)
(eg. Zohary 1996, 1999, Hillman and Davis 1992;
Miller 1991; Garrard 71999)). However, very re-
cently, new thought has been raised. For example,
Kislev (7/9298), who studied Neolithic archaeobotani-
cal assemblages in Israel, has argued and presented
calculations that the transition from a wild popula-
tion of cereals to a domesticated one would have
taken hundreds of years at least. He adds that the
process would not have been free of risks and fail-
ures that may have made it even longer. From a dif-
ferent angle, Wilcox (/998 2000), who studied Neo-
lithic archeobotanical assemblages in Syria and Tur-
key, suggests a slow domestication process (lasting
hundreds of years or even millennia) and a local
one for each crop. He plotted cereals on geographi-
cal-temporal charts and argued that in each sub-re-
gion of the Levant specific package species have been
domesticated - those that fit the specific local ecolo-
gical conditions. These have survived and remained
dominant in their sub-regions for thousands of years
(eg barley in the Jordan valley, emmer wheat in the
Damascus basin, einkorn in the middle Euphrates
etc.). His two major points are that domestication
was a slow process and that it occurred in isolated,
sub-regional contexts. Wilcox thus exposes the po-
tential complexity of the process and the data. An
attempt to model the pace of domestication worth
mentioning here has been presented by Ladizinsky
(798)). He attempted to model the time required for
a dormancy free mutation in lentil to establish itself
and give rise to the domesticated crop. His model
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attracted negative responses (Zokary 1989, Blum-
ler 7997) which he later answered (Zadizinsky
7989 1993). Ladizinsky’s model suggests a possible
quick process that could be as short as 15-18 years,
under the assumption that soft-seededness (non-dor-
mant seeds) was the key domestication trait and that
pod indehiscent types were selected at a later stage.
Additional assumptions underlying this model con-
cern certain aspects of human behaviour. This mo-
del too cannot provide a precise answer as to the
actual pace of lentil domestication.

The genetics of seed dispersal (cereals and some le-
gumes) and/or dormancy (legumes) may suggest
that the domestication of most package-plant species
happened once or only very few times. This is not
however a simple statement. Relating the number
of domestication events to the number of indepen-
dent genes that control spike disarticulation was
advocated by Zohary (7989 7996; 7999). The fact
that two such genes appear in barley suggests ac-
cording to Zohary that barley might have been do-
mesticated in more than one occasion. The assump-
tion that one gene reflects a single event is accepta-
ble provided that there is evidence for more than
one such gene in the genome for the critical trait in
each respective crop, and that mutants for only one
of those genes were selected for in each of the res-
pective domestication events. Thus, Zohary’s argu-
ment that we agree with needs confirmation by
other types of data. Just to illustrate the problema-
tic nature of this issue - in lentil and common vetch,
and to some extent in chickpea, a considerable de-
gree of pod shattering is seen in modern cultivars
to this very day. Does this indicate several domesti-
cation events for common vetch, chickpea or lentil?!
This is hard to accept especially in light of the limi-
ted distribution of chickpea and the work by Ladizin-
sky (7999) on lentil that indicates a single event.

As for location, the ability to relate certain localized
present-day wild populations to modern crops in
terms of genetic similarity suggests that domestica-
tion of the founder package might have taken place
in a fairly small geographic region (Zez-Yadun el al.
2000 and see below).

In summary, we are in favour of the one-event/one-
place scenario that best represents the biological
process of plant domestication and the available
data. We are however aware of the fact that from a
cultural perspective, the slow nature of the process
can easily be acceptable too since Neolithic people
had to act by trial and error. The diffusion (through
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cultural contacts) of ideas, genetic materials (seeds)
and possibly humans (through marriage) made the
innovations available to all. In simple words, the
fact that genetically most package species could have
been domesticated in a single event does not bear
on the pace of the actual process. We must find a
way to model not only the genetic aspects but also
aspects of human behavior and cultural processes
and pragmatics.

When were plants domesticated?

The “When” question seemed to be an easy one,
however, in the last few years some surprises came
about. The accepted dates for the domestication of
plants - were ca. 11 500 years CalBP (eg Zohary
and Hopf 1993 2000: Garrard 1999). New data
now available from Tell Abu Hureyra 1 (Hillman
1996; 2000; Hillman and Colledge 1998 Hillman
et al 2001) including accelerator dates on seeds, sug-
gest that rye was domesticated and large seeded le-
gumes, have been possibly cultivated as early as
ca, 13000-12 600 years CalBP - over a millennium
earlier than previously thought. They also suggest
that this is the possible case in other sites such as
Mureybet and Jerf el Ahmar in the middle Euphrates
and Netiv Hagdud in the Jordan valley (authors com-
ment: all of which are 500-1000 14C calibrated
years later then Tell Abu Hureyra 1). This data was
first published in a short note (H#llman 7996.196)
and later in a conference abstract (Z#lman and Col-
ledge 1995). Recently, the final detailed report on
the Tell Abu Hureyra excavation, including the bota-
nical remains enables a detailed look at these data
(Moore et al. 2000). This suggestion by Hillman
(2000) should be considered important. The mean-
ing of this early date after so many years of research
and absolute dating is that new data concerning the
“When” question can still be added. The fact that we
can now date single seeds and go for higher preci-
sion may be of importance in providing new chro-
nological evidence. Had the process started as early
as suggested by Hillman with the onset of the Youn-
ger Dryas, it may reflect an almost direct reaction to
the effects of this dry and cool episode. Relating the
Neolithic Revolution to the Younger Dryas has gained
many supporters in recent writing (Bar-¥osef and
Meadow 1995 Bar-Yosef 19984, Garrard 1999 to
mention just a few). The possible innovative finds of
early domesticated cereals and cultivated legumes at
Tell Abu Hureyra 1 (Hillman 2000 Hillman et al.
20017), if augmented by evidence from other sites,
may support this view.
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Another point related to this matter is that we may
consider additional cereal and legume species as im-
portant components in the process of wild plant cul-
tivation/domestication (e.g. rye). In other words, the
package of plants, as referred to by most writers, is
not exclusive. For instance, based on the archaeolo-
gical record (Zohary and Hop/ 1993 2000), we see
no reason why not include common vetch as a mem-
ber of the initial Near Eastern crop assemblage tes-
ted by the early farmers. Furthermore, it is quite
probable that more cereals and legumes and possi-
ble other groups as evident by flax, were tested.
Somehow, the progenitors of the package domesti-
cates which have been chosen by men and contin-
ued (until today), had advantages of which we are
not fully aware at the present stage of research, and
their mutants appeared, were selected for and spread
before it happened to other species. However, all
the grain crops are selfers - a characteristic that is
critical for the quick and simple isolation of the mu-
tants from other types of the same plant species (Zo-
hary and Hopf 1993 2000). Rye is different since it
is primarily not a self-pollinated plant.

A last point to be mentioned here is that there is a
considerable chronological gap between the early
evidence of domestication and cultivation from Tell
Abu Hureyra 1 and the next available data on culti-
vated or domesticated plants. This necessitates a re-
assessment of our diachronic reconstruction of the
process of plant cultivation/domestication or at least
recognition that more data is needed to close the
gap. It also emphasizes the fact that cultivation could
have been, and probably was, a very long stage in
the process.

Where have plants been domesticated?

What one needs in order to answer the “Where”
question is: Results of thorough genetic and geobo-
tanical surveys of wild populations across their natu-
ral distribution range and of domesticated ones to
identify the progenitor populations using distribu-
tion, chromosomal and DNA markers - which is not
an easy task neither a cheap one. Comparative DNA
marker analyses have been used with einkorn wheat,
lentil and to a certain extent, for barley but all other
progenitors should still be tested. In barley however,
chloroplast DNA (Veale et al. 7958) gave contrasting
results to nuclear DNA (Badr et al. 2000 and see also
Abbo et al. 2007).

Series of data indicating man-package plant relation-
ship throughout the region dated to the relevant pe-

riod, or, in other words a reliable archaeological re-
cord. Independent high precision dating of the above
mentioned data sets, including the archeobotanical
finds themselves.

Based on such as the above mentioned sorts of data
(but before new data emerging from the use of DNA
markers were published) Bar-Yosef and colleagues
have suggested in a series of papers that the “Levan-
tine corridor” is the place of origin of domesticated
plants (eg Bar-Yosef and Belfer-Cohen 1991, 1992
Bar-Yosef and Meadow 1995; Bar-Yosef 1995
7998h). They emphasized the role of the Jordan val-
ley and the Damascus basin but the corridor could
easily be, and was extended to include the middle
and upper Euphrates and Tigris as suggested in later
statements (Zar-Yose/ 1998a; Belfer-Cohen and
Bar-Yosef 2000). A recent summary of plant dome-
stication in the Levant by Garrard (/999), based on
a re-evaluation of archaeobotanical and environmen-
tal data sets and a better understanding of the cultu-
ral context of the domestication process, reached
the following conclusions:
© “..The data lends support to the findings of gene-
tic research which suggests few rather than mul-
tiple origins for certain of the founder crops in
the region...” (Garrard 1999.52).
® There is no evidence for plant domestication in
Iraq or southeast Turkey before 10 550 years Cal
BP [(Garrard was aware of Hillman’s Abu Hurey-
ra 1 data mentioned above and of the finds con-
cerning the identification of the progenitor pop-
ulation of einkorn wheat at Karacadag in south-
eastern Turkey) (see below)].
® There is positive evidence from the Damascus ba-
sin at Tell Aswad IA and from the Jordan valley at
Jericho PPNA (the lowest Pre-Pottery Neolithic
stratum) and at Iraq ed-Dubb of domesticated ce-
reals from ¢z. 11 500-11 000 CalBP.
® Thus, the Damascus basin - southern Levant (Jor-
dan valley) is the region where domestication
started.

In their seminal essay of plant domestication in the
0ld-World, Zohary and Hopf (7993, 2000) also pro-
posed the Near East Arc as the origin of plant do-
mestication.

In 1997, a paper by Heun e/ 4/, suggested a very spe-
cific place for the origin of the einkorn wheat proge-
nitor in southeast Turkey. They also suggested its
early domestication in the region of Karacadag. The
genetic study was thorough and based on many
plant DNA samples, but archaeological issues were
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not examined. A few replies and derivatives of this
1997 paper in Sczence would suffice to shed light on
the complex situation we still witness in the so cal-
led “simple” “Where” question: Jones eZ a/. (/995)
accepted the identification of the progenitor popula-
tion of einkorn. However, domestication in their
opinion has not taken place there but some 700-
750 km to the south in the Damascus basin (Tell As-
wad) and the Jordan valley (Jericho, Netiv Hagdud,
Gilgal) as early as ¢z 11 500-11 100 CalBP (in their
paper they write 8000-7700 uncalibrated bc). They
claim that “...0n a global scale, centers of past do-
mestication will not be vast distances from centres
of present genetic diversity, but the match is likely
to be approximate...” (Jones et al. 7998.303). They
cite examples for such a course of events from corn
domestication in America and rice in China. Hole
(7998) also responded to Heun ez a/. (/99)) accep-
ting their results about the progenitor population of
einkorn. He says however that the conditions (main-
ly the climate just after the Younger Dryas episod)
in the Karacadag area suggested as the site of ein-
korn domestication were not suitable for domestica-
tion. He then suggests that domestication took place
to the south, on the middle Euphrates (referring to
the evidence from Tell Abu Hureyra) “...regardless of
where the progenitors of any economic species
lived...” (Hole 7995.307) and views domestication
“..as 2 human achievement that depended on a com-
bination of technological and social adaptations as
well as the availability of the requisite species...”
(Hole 1998.303). In a reply to Jones e al. (1998)
Nesbitt and Samuel (79295) show them to be inaccu-
rate with their data - i.e. the sites Jones e/ @/ have
used as examples for early domestication in the
southern Levant (such as Jericho and Tell Aswad)
have no such evidence. Nesbitt and Samuel point
out data from Cafer Hoyiik and Tell Abu Hureyra
2A on the middle Euphrates showing domesticated
einkorn, emmer and barley at 11 100-10 550 CalBP
- which they consider several hundred years earlier
then any data from the southern Levant. They also
cite evidence for the earlier presence of charred re-
mains of wild einkorn in the region at sites such as
Tell Abu Hureyra 1 (cz 12 900 CalBP), Mureybet I
(ca. 12 500 CalBP), and at Jerf el Ahmar (¢z 11 000
CalBP). In their summary they say “... in view of the
small number of excavated sites... radiocarbon da-
tes... current evidence ... does not allow localization
of agriculture origins. However, ... the genetic evi-
dence of einkorn in southeast Turkey agrees with
... archaeological evidence...”. And they add “... as for
other species, it is not clear...”. So, they accept that
the origin of one domesticated plant species accords
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well with Heun e/ #/. (7997) but do not go as far as
suggesting for more then einkorn.

In a recent paper (ZLev-Yadun et al. 2000) a more ge-
neral suggestion was made supporting a one-event
domestication in a restricted “core area” in south-
eastern Turkey and northern Syria which is the only
region where the distributions of all founder crops
are overlapping (see Figure in Lev-Yadun et al,
2000). They used evidence for known genetic stocks
of einkorn wheat (Zeun et al, 199)), pea - with no
accurate location (Zokary and Hop/ 1993 2000,
105), lentil (Zadizinsky 7999) and chickpea (Ladi-
zinsky 1995, 19984, only ten populations of Crcer
reticulatum, the wild progenitor of chickpea, are
known, all restricted to a very small area in south-
east Turkey). There is still a lack of genetic data con-
cerning emmer wheat, bitter vetch and flax, which
are considered “package” species, and there are re-
servations concerning a single domestication event
for barley (see above). Recently a new paper by Badr
et al, (2000) suggested that the origins of domesti-
cated barley were in the southern Levant. This study
still needs to be treated with caution because of va-
rious methodological aspects. Another point is that
Badr e/ 4/ used nuclear DNA and did not refer to
published chloroplast DNA data (Veale et al. 1955)
that show a different picture (4bbo et al 2001).
However, for barley there is a consensus that it could
have been domesticated more than once as indica-
ted by genetic data (Zosary 1996, 1999 Ladizinsky
1998b).

In accordance with arguments made by Nesbitt and
Samuel (7998), Lev-Yadun e/ a/. (2000) argued that
the southern Levant - Jordan valley/Damascus basin
data are problematic. Lev-Yadun e/ #/ (2000) review
more data supporting the early presence of package
species in their wild state in sites of the northern Le-
vant (the pre Neolithic Tell Abu Hureyra 1, Murey-
bet I and II, and Hallan Gemi Tepesi as well as in
Neolithic Jerf el Ahmar, Mureybet III, Dja’de, Cayo-
nii, Qermez Dere and M’lefaat). Data on the early do-
mestication of package species are pointed out in
this region too (in sites such as Tell Abu Hureyra 2A,
Cafer Hoytik, Cayonii and Nevalli Gori). An advan-
tage of the Lev-Yadun e/ a4/ (2000) paper is that it
incorporated archaeological evidence to support the
genetic, paleobotanical and geobotanical data. The
area between the upper Tigris and the upper and
middle Euphrates seems to be not only a core area
from which domesticated plants spread throughout
the Levant, but, also a centre of cultural innovation,
from which other Neolithic innovations have dif-
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fused. This is the case with flint technology - i.e. a

new method for producing long, straight blades

(from “naviform” flint cores) for sickle-blades and

arrowheads; flint tool types - such as the Helwan

point (Gopler 1989a; 19596) and stone implements

- i.e. the case of the “stepped” quern for grinding

cereal crops (Gopher 1996; 71999). All these diffused

from the middle Euphrates area to the central and
southern Levant as early as ¢z 11 500 CalBP. Put-
ting it forward in a simple way, we would say:

O There is only a single small region in the northern
Levant, where the wild progenitors of all package
species appear together - which may be defined
as the “core area”.

® There is increasing evidence indicating that spe-
cific genetic stocks of the progenitors of several
of these package species are concentrated in a
limited part of their distribution, i.e. in this core
area.

® There is archaeobotanical evidence for all these
species in their wild form up to ¢z 11 000-
10 700 CalBP in that core area, and some may
have been cultivated or even domesticated as
early as 13 000-12 500 CalBP (assuming that if
possible for rye it may have happened with other
package types as well). There is also evidence for
their earliest domestication in that region from
11 000-10 700 CalBP and onward. We may as-
sume that some of the package plants, if not all
of them, have already been cultivated long before
domestication (see Hillman 1996, 2000, Hillnman
and Colledge 7998). Cultivated wild plants are
however morphologically indistinguishable from
those gathered from the wild and are indicated
by indirect evidence such as specific weeds known
to infest cultivated fields.

@ Archaeological evidence, besides plant material,
indicates that the core area was an active cultural
centre from which innovations diffused to other
parts of the Levant.

Using Ocham’s Razor approach, it seems just logical
to take advantage of such a wealth of accumulating
data and “vote” in favour of this region as the cra-
dle of agriculture. The problems we are left with (in
all the above lines of evidence) are not to be igno-
red and should be tackled in the near future - but
nevertheless, the general picture proposed by Lev-
Yadun e/ a/. (2000) seems to better fit the available
data now.

Two sets of archaeobotanical data from two Neoli-
thic sites were commonly used in order to point out
the Jordan valley/Damascus basin as the area where

domestication has first taken place. We wish to com-
ment on these: Botanical data from Jericho used by
Jones ez al (/998), Garrard (/999 7a4. 3) and others
to indicate the early domestication of cereals, de-
rives from the PPNA and PPNB strata of the site.
There is disagreement as for the domestic nature of
cereals in the Jericho PPNA (Nesbitlt and Samuel
1998 note 7). The samples were claimed to include
emmer, einkorn and barley grains and chaff identi-
fied in mud-brick impressions (see Hop/ 7983), but
there is no evidence of the most important and in-
dicative characteristic - non brittle rachis. Moreover,
mud-brick impressions are indirect evidence and
should be considered as such. The PPNB stratum
reaches, at some areas of the site, a depth of seven
meters of occupational sediments. We propose that
the domesticated cereal seeds of this stratum should
most probably be dated to 10 000-8850 CalBP (the
9th uncallibrated millennium bp), which is the major
chronological span of the PPNB at Jericho, and thus
represent the arrival of these species from regions
where they have been already domesticated earlier.
A detailed discussion on the problematic aspects of
the stratigraphy of Jericho, the recovery methods
and the samples is beyond our scope here. We
would only say that this excavation was carried out
some 50 years ago using field methods much diffe-
rent than those accepted in prehistoric excavations
today.

The remnants considered to be of domesticated em-
mer wheat from Tell Aswad IA dated to ¢z 11 000-
10 700 years CalBP is one of the most significant
evidences used to indicate that the southern Levant/
Damascus basin is where cereals were first domesti-
cated. The samples include enlarged (plump) wheat
seeds which are, in our opinion, not a clear indica-
tion for domestication. Indeed, following Nesbitt and
Samuel (7998), we suggest that this set of data calls
for a reassessment of the chronology and nature of
the samples. Moreover, analysis of use-wear marks
on glossed flint sickle blades from Tell Aswad IA sug-
gest that emmer wheat could still have been har-
vested from the wild at this site at 11 000 years Cal
BP (Anderson 7995). Here too, unmistakable domes-
ticated cereals appear only in stratum II, postdating
stratum I, and are later then the ones known from
southeast Turkey and north Syria.

The lesson to learn here is that only unequivocal
data, such as non-brittle rachis can demonstrate do-
mestication accept for barley in which the lower
part of the rachis is non-brittle even in the wild (see
Kislev 1989). And secondly, both these cases exem-
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plify the problems with data from old excavations,
old recovery methods and the lack of direct chrono-
logical evidence concerning the seeds dealt with.

Developments in the Neolithization process
and their pace

Looked at through the prism of prehistory as a
whole, the Neolithic Revolution was, and should be
considered, a fast and radical change. However, let
us focus and look through Neolithic (and modern)
glasses, and in detail. Taking a view on the Levant,
as the eagle flies, every cz. 1000 years would re-
veal a mosaic of gradually changing human and na-
tural landscapes.

At 13000 CalBP - there is still no evidence in the
southern Levant for any agriculture whatsoever. The
Natufian (late Epipaleolithic) communities of the
Levant (mainly its southern parts) lived in small sites
(0.01-0.2 hectare in size) in which rounded stone
houses were built. They were still maintaining a
hunter-gatherer-type close relationship with cereals
and legumes as well as with the gazelle as estab-
lished by their antecedents. It is important to men-
tion the presence of bone sickles, flint sickle blades,
large assemblages of pounding implements (mainly
pestles and mortars) as well as paved and plastered
storage installations in their settlements (for a sum-
mary of the archaeology of the Natufian culture, see
Belfer-Cohen 1991; Valla 1995; Bar-Yosef 1995b).
Very little can be seen in the northern Levant at this
stage. Cultivation of wild and domesticated cereals
may have already appeared at ¢z 13 000 CalBP if we
consider the Tell Abu Hureyra 1 new data (Zillman
el al, 2001; Hillman 2000).

At 12 000 CalBP - there is still no clear sign for agri-
culture in the southern Levant. The shortlived A7Za-
midan communities of the Levant still maintain a hun-
ter-gatherer system. An innovation in their toolkit is
the introduction of the El-Khiam point - a “real” ar-
rowhead. Their sites seem to have changed a little
with mud-brick technology introduced, however in-
formation is scarce (/o7 details see Crowfoot-Payne
1983, Garfinkel and Nadel 1989, Bar-Yosef and
Gopher 199)). In the northern Levant, sites such as
Hallan Gemi Tepesi and Mureybet I, IT do exist, while
the early strata of Cayonu were established a little
later. These sites could reach a size of one hectare
(and may be more) and had stone rounded houses
in them. The cultivation of the founder package and
possibly other plants may have been practiced.
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At 11 000 CalBP - evidence for early small-scale pa-
tches of cultivated/domesticated cereals and legumes
may be seen around the Hureybelian sites in the
northern Levant - southeast Turkey and north Syria
such as Mureybet III and Jerf el Ahmar. However,
hunting continues to be an important part of the
economy, and of society. Some sites are now much
larger with a few reaching “gigantic” size (over 4
hectares) in early Neolithic terms. These still have
rounded houses made of stone and mud-brick and
public buildings and areas (/o7 partial summaries
see Cauvin 1989: Bar-Yosef and Gopher 1997 0z
dogan 1999 and references therein). In the south-
ern Levant large (1-3 hectares) Su/fanian sites ap-
pear too with public projects (eg Jericho, Netiv Hag-
dud) as well as small (0.01-0.5 hectare) villages and
camps (Gesher, Iraq ed-Dubb, Ain Darat, Hatoula
and others). Hunting continued and there may have
been early cultivation. However, there is no clear
evidence for domestication (KZslev 7989 799)).

At 10000 CalBP - forest cleared area and farmed
land increases around the sites of Early and Middle
PPNB in the whole Levant. Small herds of sheep and
goat have been kept around the villages, mainly in
the northern Levant. Settlements in the Mediterra-
nean zone appear in a variety of sizes and houses
are usually rectangular (/o7 summaries see Bar-¥o-
sef 1995 on the southern Levant: Ozdogan 1999
about Turkey; and references therein). The deserts
of the Levant is filled up with many hunters camps.

At 9000 CalBP - well organized and larger scale
agricultural fields were farmed around Late PPNB
sites throughout the Levant. Animal pens and other
fenced areas can be detected with sheep and goat
in and around the village. Cattle and possibly pigs
have already joined in some parts of the Levant
while hunting continued. Settlement size is diverse
ranging from “towns” (up to 12-14 hectares) to
small villages and camps. A possible new feature to
be seen is the beginning of environmental degrada-
tion in areas near large and long-lasting sites. The
beginning of pottery is evident in the northern Le-
vant shortly after 9000 CalBP.

At 8000 CalBP - “towns” and villages become clear
features in the landscape with their accompanying
domesticated package. This includes both animal
management/husbandry and farming fields. The set-
tlements are usually dense and houses are rectan-
gular. Potter’s kilns and workshops are now clearly
seen. In the more arid areas, fringe communities in
smaller sites and with many animals can be seen
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now - these are early desert herders who may still
live in rounded houses and build animal pens.

At 7000 CalBP - “towns” and villages continue to
appear with larger scale agriculture and herds of
animals. Early indications of the Secondary Products
Revolution (Skerralt 7957) make an appearance.
Large domesticated animals (bovids) may have been
used for traction in the fields and new agricultural
activities take their place in the landscape such as
growing small orchards of fruit trees. Hunting has al-
most completely ceased. New activities and new raw
materials first appear such as copper metallurgy.

How fast did the domesticated genetic package dif-
fuse within the Levant and from the Levant to adja-
cent regions or to farther afield areas? Did the whole
package diffuse together? Did it move with a package
of agro techniques? Was it a migration of a whole
population? Or was it a continuous colonization of
preferable enclaves?

As for the Levant, it seems that large-scale migration
is not the case. However, certain population move-
ment is not ruled out. The question is why didn’t the
new innovative economy take over the whole Le-
vantine Neolithic system much faster had it had clear
advantages for survival and prosperity and given
the relatively fast communications within the Neoli-
thic interaction sphere of the Levant (Gopher 198%;
1989b; Lev-Yadun et al. 2000)! First, Neolithization,
mainly the domestication of plants (and animals),
has probably not been free of drawbacks and prob-
lems in many aspects that could have caused crop
failures (e,¢ droughts, plant diseases). Another rea-
son may be related to the pace of the cultural pro-
cess. Adopting and absorbing innovations, especially
major and influential ones, has limitations and cre-
ates cultural and social conflict that slows it down.
In the case of agriculture, a major cultural shift was
needed and it should have had long incubation and
struggle phases. The major factor dictating the pace
of a change, thus, was not limitations in communica-
tions and the movement of the ideas, seeds and the
technology needed but rather, the acceptance of a
new social and economic order. As for the diffusion
to Europe, the question is very different and so is
the chronology. The Levantine package and agricul-
tural tradition was by far on its route before it star-
ted the journey to Europe. As for the Mediterranean
islands - data is now emerging that neccessitates
new considerations. It is however clear that in some
cases it must have been a migration with the full
package of plants and animals (like in the case of

Cyprus). In other cases the picture is not clear and
debates are ongoing. The question of whether the
Levantine package has diffused to North Africa
(Egypt) and Asia (India) is even more complex. Both
these questions are beyond the Levantine limited
scope of this paper but see for example Braidwood
(7967 7975), Ammerman and Cavally-Sforza (7977),
Cavalli-Sforza (7996), Zohary and Hopf (7993 2000),
Harlan (7977; 1956, 1995).

SUMMARY AND ENDNOTES

Although we have stressed the need for basic infor-
mation on the “Where”, “When” and “How” did the
Neolithic Revolution take place, we believe that the
“Why” question and the background to these devel-
opments are most intriguing issues. We would like
to refer to these questions in light of the growing
tendencies to present explanations based on clima-
tic change reconstruction which is now detailed, fac-
tual, using high precision dating methods and elabo-
rate meteorological models. This brings us back to
the conditions under which the Neolithic Revolution
took place - was it environmental stress and decrea-
sing resources that triggered it or was it a socio-cul-
tural development in the first place? Were people
forced out of the rich zones by population pressure
causing the budding off of sections of the commu-
nity to the marginal zone that ended up in a revolu-
tion the way Binford (7968) suggested? Or, did it
happen on a background of an affluent, rich in re-
sources environment within the framework of a com-
petitive society driven into production amplification
as suggested by Hayden (79290)? Or in other words,
is it the rich centres communities that advanced the
new way of life or the poor semi-desertic marginal
zone dwellers?

Recent studies of the Neolithic Revolution in the Le-
vant use reconstruction of the environment and cli-
mate emphasizing the major influence of the Youn-
ger Dryas dry episode dated to ¢z 13 000-11 500
CalBP on the very late Natufian populations. These
studies are presented under an almost general agre-
ement that the southern Levant was the cradle of
plant domestication and that this area provides the
vivid “bad memory” (of the Younger Dryas) stress-
ing background for the cultural and economic
change. These studies are mainly based on Natufian
data sets from the southern Levant indicating that
the Natufian culture has provided much of the cul-
tural background and many of the pre-adaptations
needed for the revolutionary socio-economic change
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to come with the Neolithic Revolution. This includes
sedentism to begin with, house building, storage fa-
cilities (silos), harvesting and food processing im-
plements, the introduction of bifacial tools which
are later important for tree felling needed for buil-
ding, forest clearing for agriculture, fencing etc. Post
Natufian - early Neolithic populations of the south-
ern Levant however continued to base their econ-
omy on gathering and hunting. Cultivation may
have been introduced in the early Neolithic (PPNA)
post 11 500 years CalBP while domestication of ce-
reals and legumes does not make a clear appearance
in the southern Levant before the Middle PPNB
(10200-10 000 CalBP). The archaeological record
has however changed conspicouesly in the PPNA
(see above) compared to the Natufian. Another stage
of change and growth took place in the PPNB (see
above). Turning to the area we have pointed out
here as the cradle of agriculture - southeastern Tur-
key and northern Syria - we face a somewhat diffe-
rent picture. First, we know very little about the Na-
tufian or other archaeological entities preceding the
Neolithic period in the northern Levant. Secondly,
the influence of climate in these regions seems to be
less significant. Some claim that the Younger Dryas
influence in the Levant was not major at all (Wilcox
2000 and see Botema 1995 Helmer et al. 1995).
The presence of both large and small rivers in the
core area region, along which many of the major
settlements are located, also lessens the effect of a
climatic change. The area has record for large-scale
sites and sedentism as early as 12 500 CalBP, still
within the time span of the Younger Dryas, such as
Hallan Gemi Tepesi (Rosenberg and Redding 2000),
Tell Abu Hureyra 1 (Hoore 7997) and Mureybet I, 1T
(Canvin 19589). Some of these may have been prac-
ticing cultivation of package cereals and legumes
(which do appear in these sites but show no sign for
domestication). This stage continues for some two
calibrated millennia before domestication is evident.
Sites such as Cayoni, Tell Abu Hureyra, Mureybet
II-111, Jerf el Ahmar, Gobekli Tepe, Nevally Gori, Ca-
fer Hoyiik and others experience a better climate
(post Younger Dryas) and all show evidence for
being large permanent sites with public buildings
(or areas), rich imagery assemblages and large-scale
fascinating stone sculpting, prestige traded materials
and items, rich ritual activity etc. (see series of pa-
pers cited in Ozdogan 1999 Guilaine 2000) all of
which must have been supported by well organized
and rich communities that had no domesticates but
seem to have practiced cultivation. We have no good
reason to assume that all this was happening in ega-
litarian societies or based on an egalitarian ethos (s
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suggested for the southern Levant by Kuijt 1996;
2000). We rather see this as a suitable background
for a rich, ranked society in which personal success;
accumulation of wealth, potential gift giving or even
surplus destruction may have played an important
role. Thus, in our opinion, and joining suggestions
made in recent years by M. Ozdogan (/997 7999),
we may see a rich complex hunter-gatherer socio-eco-
nomy as the background to the revolution in early
Neolithic times in southeast Turkey-north Syria -
such a society may eventually become competitive
which may have brought individuals and whole
communities to increase their production. It would
be too daring to state that this was the direct and
only cause for the domestication of plants and later
animals. However, we would argue that such social
developments operated as important factors in pro-
moting food production. In a more general way, the
domestication of plants is most probably somehow
related to climatic change but this may not be a suf-
ficient condition. A cultural and social infrastructure
was needed that is well configurated/designed for
change and fully pre-adapted for this change to be
successful. Also, there must have been a cultural in-
centive - a socio-cultural mover (and such a mover
can be seen as stress too) that is a necessary and suf-
ficient condition for the process to start and succeed.
In other words, the reaction to external (environ-
mental) stress, such as the Younger Dryas, alone
does not necessarily lead to domestication and agri-
culture (Europe is an example where some of the
species for potential domestication were available,
climatic change has occurred but there was no do-
mestication).

One neglected factor in this discussion is demogra-
phy. We simply are not in a state of the art that
would enable a coherent estimate of population size.
It would take an independent research that is be-
yond our scope here.

If we are to summarize our point, we would say as
follows: In a defined, small “core area” of the north-
ern Levant, between the upper and middle Euphra-
tes and the upper Tigris (southeast Turkey and
northern Syria), a whole package of local “efficient”
cereals and large seeded legume species and flax,
have came under intensive use by man. This may
have been triggered by the effects of the dry Youn-
ger Dryas episode (which still needs better indica-
tions than what is available at present) which
brought about the practical choice and later culti-
vation of the package (most efficient) species some
of which became domesticated later. This may actu-
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ally be considered the beginning of cultivation with
possible displacement of species or even crop mana-
gement. Following Hillman (Z#//man 2000, Hillman
el al. 2007) we may say it started as early as 13 000
CalBP with the onset of the Younger Dryas. How-
ever, even if it had started sometime after 13 000
CalBP this still precedes the southern Levant by over
a millennium of calibrated 14C years. Hunting con-
tinued and the economy has flourished and suppor-
ted large-scale settlements with rich communities.
The social order in this climax hunter-gatherer world
was changing towards increased differentiation evi-
denced by trade, prestige (elite?) items and materials
and high investments in ritual, art, and other public
activities. These socio-economic developments could
result in a competitive social environment that in
turn accelerated resource exploitation. The stage of
wild plant manipulation (cultivation) has been re-
placed by a new stage (domestication) after over a
millennium and a half of getting closer to the spe-
cies (at cz. 11 000-10 500 CalBP). The success of this
move was overwhelming. The reason, in retrospect,
is that there was something special in the compo-
sition of wild plants in this specific region. It in-

cluded a variety of efficient - very economical and
with high dietary value - species that spread in all
directions going through local cultural filters (eg
Bar-Yosef 19984) to create a wealth of variations
throughout the Levant. It accelerated social differen-
tiation and eventually changes in social order. A
variety of settlement types have spread throughout
the Levant, which also enjoyed, post Younger Dryas,
“improved” climatic conditions from ca. 11500
CalBP. The southern Levant, again, as with cultiva-
tion, was over a millennium late with this stage. The
later developments, especially the introduction of do-
mesticated animals, and continued social reordering
have created within a few millennia the traditional
Mediterranean zone village based on a mixed econo-
my. The Secondary Products Revolution and other
social developments have completed this process
and brought the Levant to the threshold of urban-
ism and thus to the gate of western civilization.
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