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landscape from earliest times.

1 DEVELOPMENT OF RESEARCH
DURING THE LAST TWO DECADES

Until the late 1960s, archaeobotanical research
in the Near East depended primarily on chance
finds of plant remains. As scholars increasingly
focussed on the economic basis of ancient
societies, they began actively seeking plant
remains. Spurred by interest in agricultural and
village origins, American, British, and French
excavators included archaecbotanists in multi-
disciplinary resgarch programs. Hans Helbaek,
and later Willem van Zeist, began using flota-
tion to concentrate plant remains from soil
samples. David French encouraged the use of
machine-assisted flotation systems that permit
mere so0fl to be processed. Systematic sampling
of archaeological sites for plant rtemains . has
become common practice, although even today
many sites are not served by an archaeobot-
anist. '

Near Eastern archaecbotanical
work is conducted at facilities on three cont-
nents, but research centers specializing in the
tegion are few. Willem van Zeist at the Biolo-
sch-Archaeologisch Instituut in  Groningen,
and Gordon Hillman at the Institute of Ar-
c¢haeciogy in London have both been actively
running laboratories .and training students who
ve gone on {0 work independenily at those
boratories and at other umiversities. Lorenzo
Costantini at the Italian Institute - for the
iddle and Far Bast (IsSMEO) and Maria Hopf
Mainz have active research programs as
well. In the Near East, the British Institute of

laboratory .
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ABSTRACT: The archacobotanical record of the Near East is more than 12,000 years long.
Within this time period it is possible to define three broad eras of crop introduction: cereals and
pulses from about 9000 BC, orchard crops from about 4000 BC, and crops exotic to the Near East
after 2000 BC. Plant remains also enable one to trace the impact of human activity on the

Archaeclogy in Ankara has an archacobotanical
library and collections developed by Gordon
Hillman and Mark Nesbitt. Mordechai Kislev at
Bar-llan University in Israel, toc, has an on-
going research program. There are a number
of archaeobotanical laborataries in  North
Aumnerica, but mostly these focus on New World
materials, Two exceptions are housed in the
Department of Archaeology at Boston Univer-
sity and at The University Museum of the
University of Pennsylvania.

Omne result of the international and multidisci-
plinary nature of most Near Hastern archae-
ological research is that archaecbotanists
working there come from several academic
tradjtions. The pioneering scholars of the 1960s
and early 1970s were primarily botanists. The

" current gemeration is more likely toc have

formal archaeolagical training, through graduate
programs in anthropelogy in the United States
or through archaeology programs in Europe.

In 1982 the Sumerian Agriculture Group was
organized. Yearly meetings on particular
themes bring together botanists, archaeobot-
anists, epigraphers, and archaeologists. The
papers from each session are published as the
"Bulletin on Sumerian Agriculture" {Posteate &
Powell 1984),

1.1 Nature of the data
Some sites are excavated to amswer specific

questions, and others because they are very
large or historically important. Salvage archae-




clogy has played an increasing Tole in recent
years, especiaily in the Tigris-Cuphrates drain-
age. In the 1960s and 1970s, several dam
rojects on the Euphrates Tiver prompted ma-
jor international efforss 1O extract as much
information as possible before rising waters
flooded the site-filled tiver valley- Fortunately,
this Tesearch included archaecbotanical studies.
Reports from the Tabga (Syria), Keban {Tur-
key), and Karababa (Turkey) projects are still
being produced. Sjtes on the Tigris threatened
with inundation have also been excavated; it 18
100 soon to know how much attention will be
paid to piant remains.

When one considers archaeobotanical 1eports
ublished since 1970, it is clear that there is a

significant lag between excavation and botanical
analysis. Often, studies do not see final publica-
tion until 10 or 15 years after excavation. On
many sites, especially those excavated before
the 1080s, seed recovery was limited to clearly
visible concentrations, for routine flotation and
sieving were rarely practiced- Sites with exten-
sive burning vielded a substantiai amount of
the material available for study, and much of
the rest came from occasional special inierest
samples (€8 funerary offerings (Ellison et al.
1978; Miller 1981a})- 1n some cases it has been
possible t0 retrieve plant materials from older
excavations by systematically taking sediment
samples from the baukks of oid excavations
(e.g., van Zeist & Bakker-Heeres 1982(1985))-

This chapter concentrates on seed remains
formally reported since 1969. Analysts of other
classes of botanical materials, 160, are ex-
panding our knowledge of ancient human-land
relationships in the Near East with wood char-
coal, polien, and phytolith evidence.

The typical site in the Near East is 2 mound
("tedl," “tepe,’ OF "hityiik"), formed by the accu-
tqulated effects of mudbrick construction and
decay. Under these circumstances, the bulk of
the excavated material is construction collapse,
which ordinarily has only sparse and scattered
plant remains, Other structures and trashy
deposits may also have a low density of charred
material. For example, at the pre—agricultural
sita of Abu Hureyra, illman reports an aver:
age of about four seeds per bucket of floated
soif (Hillman et al. 1989); similar numbers
characterize one phase at Malyan, where many
deposits were sampied despite the low density
of charred material (Miller 1982).

Archaeologists commonly test charred, organ-
jcaily rich deposits for seeds. If ome Testricis
sampling 10 Sbvious concentrations, hOWEVET,
there may not be enough material 10 show
patterning in the distribution of plant materials

through space and time. An extensive sampling
sirategy does not guarantee rich returns, but
may nonetheless be critical for understanding
patterns of ancient plant use. As more s
jearned about the role of plants in ancient
society, systematic sampling of sites during
excavation has become increasingly important
to archaeologists and archaeobotanists working
in the Near East.

What makes a find or an archaecbotanical
assemblage important? In & fow cases, a timely
pretiminary report has made a great impact
even though the final report did pot appear
until some years later. So little work has been
completed in the Near Hast that cven minor
results augment the picture  of the role of
plants in ancient life. The mere presence of a

e can document early use Of cultivation. 1ts
unexpected occurrence outside its climatic or
phytogeographical range may provide evidence
¢or trade or contact, which in turn has ecomn-
omic and social implications.

Once a plant has been introduced into 2
region, further occurrences  may represent
either contimung trade, or, if environmental
conditions permit, spread of the new plant as &
crop or weed. For example, the occurrence of
emmer at Ali Kosh in southwestern Iran as
early as the eighth millennivm BC strongly
suggests at least ndown-the-ling" contact with
the Levant soon after plant domestication.
Botanical evidence available in the early 1970s
pointed to cultural coniact between Hacilar and
regions to the west (Helback 1970) and be-
wween Cayoni and regions to the gast (van
Zeist 1972). Other more recent archaeological
findings at Cayond, Gritille, and elsewhere con-
firm early connections betweerl eastern Turkey
and the Levant {Cauvin 1988). Presence of an
apparently exotic taxon can also be used in
arguments comparing climatic and anthropo-
genic vegetation and landscape changes {cL
discussions about significance of einkorn at
Mureybit, section 2.2). Even if 2 Jimited sam-
piing procedure documents only the presence
of certain taxa, it may be enough to demon-
strate to the sometimes skeptical archaeologist
that flotation may indeed vield seeds, and
thereby act as a Spuf to further research and
financial support.

This chapter cOVETs the prehistoric and his-
toric periods, and calibrated radiocarbon dates
BC are used throughout. For that reason, the
dates for the carlier periods will seem about
1000 years older than those commonly reported
as radiocarbon years BC. Dates preceding 7000

BC (ca 8000 BP) have been interpolated pased

on the calibration diagram of Stuiver et ak

134

(1986: Fig. 7).

1.2 A Major Researc
The Origins of A

The primary impet
griented archaecobota
East was Robert 1
1950s at Jarmo on
and the developmen
His interdisciplinary -
Danish botanist, Ha
ration was the first
Tast to look for pi
archaeological questi
(Heibaek 1960; B
Braidwood et al. I
chaeologists invited
projects, as they ¢
early farming societ
went on to work at
nery and Neely, w
tural societies in ter
et al. 1969); van Z
Mureybit (Cauvin
Cayont (Braidwooc
whom stressed the
also worked with d
cus Basin and elser
Heeres (1982(1985)
Academy Major R
History of Agricul
worked at Can b
took an approach
ography (French «
The reports on A
Mureybit (van Z
Zeist 1970} turnec
important contribt
the 1960s and 19
ture in the Near E

Braidwood’s wo!
theories. V. Gord
increasing aridity
peaple, animals, :
where “such enfo
mote that sort of
beast implied It
(Childe 1952: 25)
the significance €
colleagues  conc
climate changes ¥
people to begin
1960).

By the late )
suggested that tt
brutish, and shor




me. An cxtensive sampling
Jerantee rich returns, but
critical for understanding
plant use. As more is
role of plants in ancient
sampling of sites during
me increasingly important
1 archaeobotanists working

id or an archaeobotanical
t? In a few cases, a timely
1as made a great Impact
1al report did mot appear
:r. So little work has been
ear Fast that even miror
: picture of the role of
;, The mere presence of a
zarly use or cultivation. Its
ice outside its climatic or
mge may provide evidence
;, which in turn has econ-
ications.

5 been introduced inic a
currences may represent
-ade, or, if environmental

iread of the new plant as a

axample, the occurrence of
1 in southwestern Iran as
1 millennium BC strongly
lown-the-ling" contact with
after plant domestication.
wailable in the early 1970s
ontact between Hacilar and
t (Helbaek 1970) and be-
regions o the east (van
more recent archaeclogical
Gritille, and eisewhere con-
ns between eastern Turkey
uvin 1988). Presence of an
on can also be used in
1g climatic and anthropo-
nd landscape changes (cf.
significance of einkorn at
2). Even if a limited sam-
cuments only the presence
may be enough to demon-
imes skeptical archaeologist
indeed yield seeds, and
wr to further research and

s the prehistoric and his-
alibrated radiocarbon dates
ghout. For that reason, the
a1 periods will seem about
i those commonly reparted
s BC. Dates preceding 7000
ave been interpolated based
diagram of Stuiver et al

(1986: Fig. 7).

1.2 A Major Research Focus:
The Origins of Agriculture

The primary impetus to modern problem-
oriented archaeobotanical research in the Near
East was Rabert Braidwood’s work in the
1950s at Jarme on the origins of agriculture
and the development of early farming viilages.
His interdisciplinary research team included the
Danish botanist, Hans Helbaek. Their collabo-
ration was the first explicit effort in the Near
East to Ioock for plant remains to answer an
archaeological question with botanical materials
{Helback 1%60; Braidwood & Howe 1960
Braidwood et al. 1983). Thereafter, other ar-
chaeologists invited archaeobotanists into their
projects, as they continued to focus on the
early farming societies. For example, Helbaek
went on to work at Ali Kosh with Hole, Flan-
nery and Neely, who examined early agricul-
tural societies in terms of human ecology (Hole
et al. 1969); van Zeist worked with Cauvin at
Mureybit (Cauvin 1978) and Braidwood at
Cayonit {Braidwood & Cambel 1982), both of
whom stressed the origins of village life; he
also worked with de Contenson in the Damas-
cus Basin and elsewhere (van Zeist & Bakker-
Heeres (1982(1985)); associated with the British
Academy Major Research Project in the Early
History of Agriculture, Renfrew and Hiilman
worked at Can Hasan TII with French, who
took an approach more related to human ge-
ography (French et al. 1972; Renfrew 1968).
The reports on Ali Kosh (Helbaek 1969) and
Mureybit (van Zeist & Casparie 1968; van
Zeist 1970) turned out to be among the most
important contributions to the discussions of
the 1960s and 1970s on the crigins of agricul-
ture in the Near East.

Braidwood’s work was influenced by earlier
theories. V. Gordon Childe had suggested that
increasing aridity in the Near East brought
people, animals, and plants together in oases,
where "such enforced juxtaposition might pro-
mote that sort of symbiosis between man and
beast implied in the word ’‘domestication™
(Childe 1952: 25). Braidwood set out to assess
the significance of climate change; he and his
colleagues concluded that post-Pleistocene
climate changes were too minor to have forced
people to begin farming (Braidwood & Howe
1960).

By the late 1960s, hunter-gatherer studies
suggested that the foraging life was not nasty,
brutish, and short (cf. Lee 1969). With climate

apparently not an issue, the question became
why did people abanden the supposedly easy
life of a forager for one of toil and risk. A
popular explanation was population pressure.
Basing his discussion on virtually no data, Bin-
ford argued that overpopulation forced people
to move to environmentally marginal zones,
where food scarcity necessitated a new adapta-
tion: cultivation (Binford 1968). At Mureybit,
extraordinary finds of morphologically wild
einkorn well outside its present day range sug-
gested 1o some that here indeed was evidence
for pre-agricultural cultivation or trade, since
the nearest stands of wild einkorn are over 100
km away (van Zeist & Casparie 1968; van
Zeist 1970).

As the most fully studied archaeobotanical
assermblage in the Near FEast available at the
time, the Ali Kosh planmt materiais played an
important role in the debate. In particular,
Flannery (1969) imterpreted the remains as
evidence for a “broad spectrum" diet, which
consisted of a variety of reliable, but hard to
process, second choice foods. Why would peo-
ple have come to rely on these foods? Presurn-
ably because they had depleted higher duality,
though riskier resources (namely, game). Al-
though the earliest levels at Ali Kosh had
domesticated plants, Flannery extrapolated the
broad-spectrum adaptation back to pre-agricul-
tural populations. He suggested that sedentary
villagers would have responded to reduced
rescurces by food producing. Research con-
tinues to address this issue (Miller, forth-
coming).

Work on early agriculture intensified in the
1970s and 1980s, and new questions were
asked. As Helback (1969: 403) had pointed
out, the morphological changes of the domesti-
cation process, generally assocjated with loss of
the wild seed dispersal mechanism, would have
occurred after cultivation had already begun. In
the absence of morphological change, however,
an ancient seed cannnot provide direct evi-
dence for cultivation. New approaches there-
fore consider emtire assemblages of plant re-
mains, not just domesticated cereals and pulses,
to identify the systemic changes (both ecologi-
cal and subsistence) associated with cultivation.
Research continues to expand our knowledge
of foraging adaptations through excavations that
focus on early sites {e.g, Wadi Hammeh 27
(Edwards et al. 1988) and ’Ain Ruhab {Mubhei-
sen et al. 1988)).

Other current research looks forward from
the beginnings of cultivation to the develop-
ment of agricultural systems, food producing
economies that involve massive disruptions of
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Fig. 1. Near Eastern sites before 6000 BC. The site numbers refer t0 Table 1

"natural® ecosystems through the cultivation of
plants and the introduction of domestic animals
(van Zeist 1986a; cf. Sherratt 1980; Kohler-Rol-
lefson 1988). Archagobotanical studies docu-
ment people’s impact on the land and trace the
introduction and spread of new <TOpS.

Van Zeist (1986a) summarizes the current
state of our knowledge of the spread of farm-
ing and domesticated plants. It now appears
that plants were first domesticated in the south-~
ern Levant in the zones where wild emmer and
barley grew mnaturally. Agricuitural practices
then spread in an ar¢ along the northemn edge
of the fertile crescent - the first domesticated
emmer identfied to date comes from Aswad,
dating to about 9000 BC; by the middie of the
ninth millennivm BC, it had appeared at Cayd-
nit. The sites with the earliest evidence for
domestication do not all share the same spe-
cies, and plant use seems tO include both do-
mesticated cereals and morphologically wild
cercals and pulses, as well as plants that were
subsequently domesticated.

Fycavation continees to uncover more evi-

dence for the introduction and spread of partic-
ular plants. Detailed archaeobotanical reports
and taxonomically oriented surveys deal with
three gross eras of domestication, The first,
during which the cereals and legumes were
domesticated, started about 9000 BC. Although
the timing of domestication of particular plants
varies, as does the spread of agriculture from
community to COMMUIL, the major Near
Eastern cereals (einkorn (Triticum monococ-
cum), emmer (T dicoccum), hard wheat (T.

_ durum), bread wheat (T. aestivam), barley
(Hordeum distichum and FH. vulgare)) and.
pulses (lentil {Lens esculentumn), pea (Pisum '

sativum), and chickpea (Cicer arietinum)) were
widely avalable to the farmers by 6000 BC.
Fava bean (Vicia faba), bitter veich (Vicia
ervilia), and grass pea {Lathyrus sativus) also
came into cultivation. As this crop complex
became established, flax (definitely for its fiber,
perhaps as an oil planty and domesticated
animals were integrated into the agricultural
economy. Vine and orchard production charac-
terize the second era of domestication, begin-
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Fig. 2. Near Eastern sites after 6000 BC. The site numbers refer to Tabie 1.

ning about 4000 BC. Zohary and Spiegel-Roy’s
(1975) discussion of grape (Vitis vinifera), date
 (Phoenix” dactylifera), olive {Olea curopaea), fig
(Ficus carica) has mot been superseded, though
new archaeological finds provide additional
evidence for the continuing development of
fruit production and use (e.g., Costantini {1985)
on the date). The third era i characterized by
the spread of new crops from distant areas
long after agriculture had been established in
the Near East (e.g., rice (Oryza sativa), millet
(Setaria jtalica and Panicum miliaceum), and
sesame (Sesamum indicum)). A current sum-
mary of plant domestication arranged by taxon
-is Zohary and Hapf (1988).

The origing of agriculture and village life
inspired much archaeobotanical research in the
Near East. Originally focussed on finding the
eartiest domesticated plants and transiticnal
-forras, archaeobotanical studies soon broadened
to consider other questions about agricultural
“practices, plant use, and people’s impact on the
environment. Studies of early farming now lead
in both directions from the "moment" of do-

mestication - either to preagricultural foraging
adaptations and the beginnings of cultivation,
or to the subsequent development and spread
of agriculture. Our knowledge of the later
periods (Chaleolithic, Bronze Age, and beyond)
is spottier, for relatively few sites have been
systematically studied (Tables 1 and 2, Figs. 1
and 2).

2 EVIDENCE FOR PLANT USE
IN THE LATE EPIPALEOLITHIC
(ca 11,000-9000 BC)

Foraging populations "of the Near East began
to settle in permanent or semi-permanent vil-
lages by the emd the Epipaleoiithic (termed
"Natufian" in the Levant). Though dependent

‘on wild plants and animals for food, these
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societies were the direct precursors of the later
farming groups. Unfortunately, very few sites
have yielded botanical remains from this per-
iod. Preservation is frequently poor and reports
of recently excavated sites are not yet ready.




Table 1. Chronology.

Epipaleolithic
Years BC:

Hayonim

Nahal Oren

Wadi Hammeh 27
Abu Hureyra
Mureybit . X
Netiv Hagdud .
Jericho

Aswad

Cayini

10 Canj Dareh

11 Ali Kosh
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14 Nahal'Hemar

15 Yiftah'el

16 Ghorsifé

17 Magzaliya

18 Jarmo

19 Can Hasan I

20 Hacilar

21 Ramad

22 Ras Shamra

23 Catal Hyik

24 (mm Dabaghiyah
25 Bougras

26 elKowm

27 YarmI& Il

98 Khirolitia

70 Tenta Kalavasos
30 Cap Andreas-Kastros .
31 Erbaba .
32 Chogha Mami

33 Sabz

34 Girikihaciyan

35 Sabi Abyad

16 Korucutepe

37 Bendebal

38 Jaffarabad

39 Shigmim
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Furthermore, advances in radiocarbon dating
have shown S0me controversial finds 1o be
intrusive (Gowlett Hedges 1987). Despite its
scarcity, however, the Epipaleolithic evidence is
very impertant. Sites from which at least some
remains have been reported include Mureybit
and Abu Hureyra in Syria, Nahal Oren and
Hayonim in Israel, and a few sites n Jordan.

2.1 Abd Hureyra

Abu Hureyra is an Fpipaleolithic and Neofithic
site on the Euphrates river at the edge of the
Syrian desert (Moore et al. 1975; Hillman et al.
1989). The final report (Moore et al,, in press)

®

was unavailable for review, but Hillman et al.
(1989) discuss the Epipaleolithic plant gathering
economy and include some reference 1o the
later pericd. Abu Hureyra is a significant site
hoth because it is early and because it was
successfully and extensively sampled for plant
remains. Hiliman and his colleagues use a vast
array of archaeobotanical, botamical, ecological,
ethnographic,
argunrents il a stimulating discussion of the
pre-agricultural subsistence systeil.

Hillinan et
questions about Epipaleolithic Abu Hureyra’s
subsistence
cultivated food plants, how diverse their diet
was, and whether or not the site was occupied
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Table 1 (Continued).

Epipaleolithic Aceramic

Years BC:

40 Farukhabad
41 Kurban Héyiik
42 Yahya

43 Hammam
et-Turkman
44 Sharafabad
45 Abu Hamid
46 Gijlar

47 Tepecik

48 Hissar

49 Malyan

50 Shahr-i Sokhta
51 Ur

52 Teil Taya

53 Arad

54 Bab 'edh Dra
55 Numeira

56 Selenkahiye
57 Sweyhat

58 Demircihiiyiik
59 Troy

60 Ifshar

61 ed-Der

62 Hadidi

63 Kamid el-Loz
64 Deir'Alla
65 Gordion

66 Bastam

67 Hasanlu

68 Nush-i Jan
69 Qasile

70 Susa,

Vilte Royale IT
71 Qal'eh Ismail Aga
72 Heshbon

73 Beersheba

74 Nahal Yattir
75 Lejjun

year round. Morphologically changed plants by
themselves cannot help us identify the earliest
farming societies (unless, of course domestica-
tion rates were too fast to be archaeologically
visible (cf. Hillman & Davies, in press). Hili-
man and his colleagues present a new argu-
ment that addresses. this question by looking at
within-sample variation. By assuming the seed
Temains Tepresent human food, they mote an
"apparent association” among the wild einkorn,
wild annual rye and wild perennial rye (Secale
montanum) that "suggests that S. montanum
was harvested together with the other two
cereals.” Furthermore, as S. montanum grows
in clumps and does not persist in disturbed
ground, these grains "were probably gathered

11000 10000 8500 8000 7000 6000 5000 4000 3000 2000

Neo/Chalcolithic Bromze  Iron Byz./Islam.
1000 BC/AD
x X x . .
X X x . R
X X X X .
x x x X X x
X . . . .
X L . . .
x ' . . .
X x X . .
X X . . .
X X X . .
. X . . .
X . . .
b 4 . . .
X . - .
X . . .
X . . .
x . . .
X . - .
X . . .
X . - -
X X . .
. x . .
x X .
X X .
X b 4 .
X x x
. X .
X
X
X
X .
X X
X X
X .
X
X
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from wild stands rather than cultivated” (Hill-
man et al. 1989: 252-233).

Turning their attention to dietary diversity,
they argue that most of the seeds in the assem-
blage had been intentionally collected for food
or other non-fuel economic uses, and were
charred accidentally in the course of processing.
Interpreting the Abu Hureyra assemblage as
food remains is in keeping with Flannery’s
(1969) view that late Epipaleolithic peoples ate
a "broad spectrum” of foods. This would alsa
explain why there are no pure seed deposits
readily interpretable as food remains. Rather,
the samples have mixtures of large and small
seeded grasses, legumes, chenopods, sedges,
Polygonum, and many other types. The variety-

#




of habitats from which these plants come is
impressive, suggesting the Abu Hureyrans were
utilizing much of the territory around their
settlement. Unfortunately seed and charcoal
densities are not high on average. Out of 24
deposits reported, only four have a seed density
greater than ten per bucket, and the deposits
average less than 2 ml of material per bucket
(Hiliman et al. 1989: Fig. 14.1). The.identified
c¢harcoal is limited to riverine types, which is a
good indication that other types of wood were
not readily available.

Finally, Hillman et al. (1989) discuss season-
ality. The presence of fairly substantial pit
houses had originally argued for at least semi-
permanent habitation (Moore et al. 1975: 36),
and the river is the major year-round water
source. Taken as a group, the plant remains
suggest a minimal habitation from spring to
garly summer and the fall. Plant products that
would have been available at other times of the
year are not easily preserved, so there is no
positive botanical evidence for winter and late
summer occupation. Year-round occupation is
nevertheless likely.

2.2 Mureybit

Mureybit is a Natufjan-related site just up-
stream from Abu Hureyra dating to the early
pinth millennium BC (van Zeist & Bakker-
Heeres 1984(1986)b). The earlier levels have
roasting pits that contained concentrations of
morphologically wild einkorn. There is little
doubt that these grains represent food remains,
but Mureybit lies outside the modern range of
wild einkorn. As a result, the finds have been
adduced either as evidence for early cultivation
‘or ‘as evidence that the Syrian desert was
moister than it is now. Sherratt (1980) suggests
people could have farmed the relatively moist
river flood plain in this otherwise marginal
environment. Based om;the presence of Cerea-
lia pollen from the archaeological deposits,
Leroi-Gourhan (1974) concludes that there
were cultivated fields at the base of the site,
presumably einkorn. An alternative explanation
for cereal pollen on the site is that it arrived
adhering to the barvested, wild grains (cf.
Robinson & Hubbard 1977). Van Zeist and
Woldring’s (1980) palynological study strongly
supports the view that the climate was moister
then than today, so the einkorn finds might
have been collected from the wild.

Judging from a nearly pure sample of Polygo-
murmn, the Epipaleolithic people ate wild seeds
that later dropped out of the diet when more

productive plants (wheat and barley) came
under cultivation. An analogy can be made with
prehistoric eastern North America, whose in-
habitants ate small starchy seeded planis like
Iva annua, Chenopodium berlandieri (both
domesticated) and Polygunum erectum (possibly
domesticated) only to abandon these crops
after the introduction of maize irom Meso-
america (cf. Cowan 1985).

2.3 Nahal Oren

Nahal Oren, a cave and talus slope site dating
to the Epipaleolithic and Pre-Pottery Neolithic
periods, is at Mt. Carmel in a valley that meets
the Mediterranean coastal plain (Noy et al
1973). Unfortunately, flotation yielded few
seeds. Int contrast to the Syrian Epipaleolithic
assemblages, these are primarily large-seeded
legumes. Some apparently domesticated emmer
that was mentioned in the original report has
since been accelerator dated as intrusive (Gow-
lett & Hedges 1987: 134). For these reasons,
no firm conclusions can be reached about plant
use at this site. '

2.4 Hayonim

Hayonim is another cave and terrace site in
Israel located in a valley leading to the coastal
plain. A high proportion of Lupinus pilosus L.
characterizes its Natufian assemblage {Hopf &
Bar-Yosef 1987). These and other archaeobota-
nical examples of early legume use by foragers
and the earliest farmers led Kislev and Bar-
Yosef (1988) to conclude that the earliest do-
mesticates in the Near FEasi were probably
pulses. A more recent article by the same
authors, however, considers barley to be the
earliest domesticate (Bar-Yosef & Kislev 1989).

. In addition to lupine, there were two grains of

Hordeum spontaneum (the wild ancestor of
domesticated barley) and a few fragments of
almond shell. -

2.5 Other Epipaleolithic Sites

Recent work by Susan Colledge and Reinder
Neef in Jordan may soom allow us to fill in
some of the gaps in our knowledge of the
Epipaleolithic. So far only seed lists are pub-
lished, but they show species which "suggest a
steppic environment, with some water in the
vicinity” in the Azraq basin; a Pre-pottery Neo-
lithic B site in the same area has similar finds
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(Garrard et al. 1988). Wadi Hammeh 27
{Edwards et al. 1988) is another Early Natufian
sitt in Jordan currently under imvestigation by
Colledge, and Neef is analyzing material from
the late Natufian site of "Ain Ruhab (Muheisen
et al. 1988). Unfortunately, seed recovery was
poor at both sites.

3 EVIDENCE OF PLANT USE
DURING THE ACERAMIC NEOLITHIC
{ca 9000-6000 BC)

Sites of the Aceramic Neolithic period have
domesticated plants and/or animals and gener-
ally lack pottery. In the Levant, a very early
phase (Pre-Pottery Neolithic A - PPNA) is
distinguished from the PPNB; many PPNB sites
have evidence of animal domestication, Flse-
where in the Near East, sites are categorized
simply as "Aceramic." Archaeologists have been
much more succeessful in retrieving remains
from PPNB and other Iate Aceramic sites of
the seventh millennium BC than from earlier
sites.

Permanent hwman settlement, with its great
potential for environmental disturbance, began
in the Epipaleolithic, but the Aceramic Neo-
lithic saw the development of the irreversibie
changes in plant use and landscape associated
with dependence on agriculture and pastor-
alism. Plant domestication apparently started in
the Levant and spread across southern Turkey,
northern Syria and fraq, south along the Za-
gros flanks, and down onto the Mesopotamian °
plain (van Zeist 1986a). The occurrence of
PPNB-related sites in northern Mesopotamia
and southern Anatolia suggests that farming
societies of the Levant expanded into areas to
the north and east, spreading along the north-
ern edge of the fertile crescent. From a botan-
ical point of view, these early sites show signif-
icant similarities and differences with Epipalco-
lithic sites.

Although the earliest evidence for plant do-
mestication comes from the Levant, people
living in different physiographic zones applied
the "idea” of cultivation to the local wild plants
available to them. No single early site has all
the early domesticates or their wild ancestors.
Unfortunately, the transition to domestication is
difficult to trace archacobotanicaily, possibly
“because it happened very rapidly. Morphologi-
cally transitional cereal grains and rachis frag-
ments are exceedingly rare, although some
assemblages show a mix of wild and domesti-
- cated types (Zohary & Hopf 1988: 60). Even
though pulses seem to be an important compo-

141

nent of many assembiages, the morphological
distinctions between the wild and domesticated
forms are not always visible on delicate ar-
chaeological specimens (cf. Butler 1989; section
3.12).

3.1 Netiv Hagdud

Located in the Jordan valley not far from Jeri-
cho, Netiv Hagdud is one of the early PPNA
sites from which botanical remains were re-
trieved by flotation (Kislev et al. 1986). Domes-

ticated barley has been accelerator dated to ca -

9000 BC (9700-150 BP, OxA-744; Gowlett &
Hedges 1987: 136). Only the barley is published
in detail so far. The finds are very interesting
because they are early, numerous, and include
rachis internodes attributable to wild (Hordeum
spontancum) and domestic (H. distichum)
types. Mention is also made of a few wild
emmer spikelet forks and a single internode of
domestic emmer. Based on these finds, Bar-
Yosef and Kislev (1989) compare the charac-
teristics of several possible candidates for early
domestication, and conclude that barley wouid
have been the most advantageous.

3.2 Jericho

Jericho is in the Jordan valley, just north of the
Dead Sea. The region is very arid, but there is
a perennial spring at the base of the mound.
The archaeobotamical material from Jericho is
not directly comparable to most of the assem-
blages mentioned here, because it was retrieved
by hand rather than through flotation (Hopf
1983). The charred remains come primarily
from stored crops of the Early and. Middle
Bronze Age. But there are a few grains and
impressions of domesticated emmer and barley
and rachis fragments of domesticated einkorm,
emmer, and two-row barley from PPNA levels.
There is also a substantial amount of domesti-

cated emmer, einkorn, two-row barley, lentil, -

pea, and some fava bean and flax capsules
from the PPNB.

3.3 Aswad, Ghoraifé, and Ramad

Aswad, a site in the Damascus basin first ocen-
pied at about 9000 BC, is one of several inves-
tigated by van Zeist and his colleagues that
together document the development of agricul-
ture in western Syria (van Zeist & Bakker-
Heeres 1982(1985)). Perhaps most significant




are the earliest known domesticated emmer
grains, which date to the early occupation of
the site. Wild emmer does not grow in the area
today, nor wouid it have grown there in the
past. Rather, it is a plant of the southemn
Levant. BEmmer cultivation is therefore likely to
have originated to the south and southwest,
only later spreading to Aswad. One suspecis it
is only a matter of time before earlier domesti-
cated emmer is found in the Levant.

Flax (Linum) is present as well. The size of
flax seeds from the Damascus basin sites in-
creases through time. Though the earliest ones
are smail, they are larger than Near Eastern
wild flax (Linum bienne), which was found, for
example, at Cayoni. Van Zeist cautiously pro-
poses the Aswad flax may have been cultivated
as early as the first half of the eighth millen-
nium BC.

As is true of many sites where flotation was
carried out, the samples are quite mixed; al-
though most have large numbers of cereal
grains, especially emmer, they are generally in
samples containing even pgreater numbers of
spikelet forks, small-seeded grasses, sedges,
legumes and other types.

Occupied primarily during the eighth millen- -

nium BC, Ghoraifé and Ramad are later than
Aswad, but geographically close (van Zeist &
Bakker-Heeres 1982(1985)). Based cn relatively
large size, flax from Ramad is considered to be
the domestic type, Linum usitatissimum.

3.4 ’Ain Ghazal

‘Ain Ghazal is a large PPNB site in Jordan
located at the edge of the steppe om the out-
skirts of Amman (Rollefsen et al 1985).
Grazing by herds of domestic animals, and to a
lesser extent continuows cultivation, may have
promoted progressive deforestation during the
occupation of the site (Kdhler-Rollefson 1988).
The primary archacobotanical evidence so far
has come from analysis of the poles used in
comstruction; their diameter decreases through
time, suggesting a loss of primary forest (ibid.).
The assemblage has high proportions of domes-
ticated pea and lentil (Rollefson et al. 1983;
section 3.12 below).

3.5 Naha] Hemar

Nahal Hemar is a PPNB cave site in the south-
ern Judaean desert that yielded desiccated
organic Temains, including seeds and linen
textile fragments (Kislev 1988; Schick 1986).
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There are several edibie species: domesticated -
emmer, barley, and lentil, as well as pistachio,
acorn and other fruits. There are also seeds of
wild, non-edible types. Many seem to have
been accumulated by rodents; gnawed. pistachio
nuts are the most commen find. It is likely that
uniike today, pistachio grew close to the site.

The fragments of linen thread are especially
important, because they are several hundred
years earlier than the finds from Catal Hiylk
in Turkey, the oldest known up to now (Ryder
1965). Though both of these sites lack flax
seeds, we know from other aceramic sites that
flax was grown (section 3.3).

3.6 Caydni

Located in the oak forest region of southeast-
ern Anatolia, between the headwaters of the
Tigris and Euphrates rivers, Cayond was_first
occupied in the first half of the ninth millen-
mium BC. The site vielded pistachio nutshell
and the charred wood was of forest rather than
riverine species. Van Zeist (1972} proposed
early contact between Cayond and sites to the
west, because the domesticated einkora was the
single-grained  type, that would mot have
evolved from the local twin-grained wild type.
Although the earliest levels had both wild and
domestic einkorn and wild emmer, cereals are
not common. Nor are there many weed seeds,
especially compared to earlier and contempo-
rary sites of steppic environments, such as Abu
Hureyra, Aswad, and Ali Kosh. Rather, the
samples have relatively large amounts of pulses
- bitter vetch, other vetches, pea, and lentil
There are no domestic animals in the early
levels.

3.7 Magzaliya

Magzaliya is a PPNB-telated site on the north-
ern  Mesopotamian steppe within the rainfall
agriculture zone (Lisicyna 1983). The assem-
blage resembles that of roughly contemporary
levels of Jarmo, as well as those of later sites
such as Umm Dabaghiyah and Yarim Tepe L
The crop plants iclude einkorn, emmer, possi-
bly club wheat (Triticum compactum), SiX-TOW
barley, lentil, and flax.

3.8 Ganj Dareh

Ganj Dareh is a small mound in the Zagros
mountains of Iran; local vegetation was prob-




ably oak-dominated forest-steppe (van Zeist et
al. 1984(1986)). Like Mureybit, the -earliest
level has firepits but no structures. The assem-
blage includes miostly wild herbaceous plants,
and pistachio occurs in virtually every sample.
No cne type predominates in any of the sam-
ples. Of great interest is the domesticated bar-
ley, present from the beginning of the occupa-
tion. Although the dating is problematic, these
seeds may date as early as the ninth millen-
nivmn BC. Forest and riverine wood was avail-
able, for the charcoal assemblage consists pri-
marily of pistachio and hackberry {perhaps
used as firewood); poplarfwillow was used in
construction.

3.9 Ali Kosh

Ali Kosh is a small mound located in the low-
land steppe of southwestern Iran (Helbaek
1969). The excavators identified two Aceramic
Neolithic phases {Bus Mordeh and Ali Kosh)
and a later pottery phase (Mohammed Jaffar).
All levels had domesticated plants and animals.
- The presence of domesticated emmper at this
early date shows there was some cultural con-
tact with upland regions. There is no suggestion
of in situ domestication from the wild type;
rather, fully domesticated emmer must have
somehow traveled from the Levant and spread
along the arc of the Fertile Crescent (section 3
above). Ali Kosh yielded other unexpected
finds. Massive quantities of wild, small seeded
legumes (Astragalus, Medicago, and Trigonella)
are particularly prominent in the Bus Mordeh
deposits (92%). The larger seeded Prosopis is
prominent in the Al Kosh phase, which also
has the highest proportion of cuitigens (40%)
and lowest proportion of legumes (20%).
Small-seeded legumes once again dominate the
Mohammed Jaffar phase deposits (59%). Inter-
preted by Helback as food remains, the domi-
nance of wild legumes suggested that despite
access to high yielding crops and domestic
animals, people were making great efforts to
get plant protein.

In many respects, the Bus Mordeh and Mo-
hammed Jaffar components at Ali Kosh are
more similar to each other than they are to
- that of the middle (Ali Kosh)} phase, especially
in the high proportion of small-seeded legumes
relative to cultigens.

3.10 Can Hasan IfI

Can Hasan III is a late Aceramic site on the

Konya plain in southern Anatolia (French et al
1972). Tt was the first Near Fastern site at
which flotation was used extensively. Several
notes on the plant remains are available (Ren-
frew 1968; French et al. 1972; Hillman 1978).
Based primarily on the discovery of domestic-
type rachises, Hillman (1978) concludes that
domesticated rye (Secale cereale) grew in fields
as early as the mid-seventh millennium BC.
The rye finds are sparsely distributed in the
flotation samples, however, so the rye may be
an "obligate ‘weed’ of other cereals or .. a
maslin or separate crop in its own right" (Hill-
man 1978: 172).

3.11 Cyprus

The Aceramic Neolithic also saw the settlement
of Cyprus (Kroll, this volume; Le Brun et al
1987; Hansen in press). The colomists brought
domesticated animals and plants, including
sheep, goat, einkorn, emmer and barley. The
major crop at Khirokitia and Tenta Kalavasos
is einkorn (Waines & Stanley-Price 1975/77,
Miller 1984b; Hansen, forthcoming ab). At
Cape Andreas-Kastros, emmer seems to be of
somewhat greater imporfance, though einkorn
is a significant presence (van Zeist 1981). Van
Zeist suggests this could mean that either the
settlers came from an einkorn-growing region
or that local conditicns encouraged the use of
einkorn. Given the distribution of einkorn culti-
vation and the location of Cyprus, Anatolia is a
likely source of colonizers (see below, secticn
4.1; Table 2); where the Neolithic settlers came
from is still an open question, however (Le
Brun et al. 1987). Cypriote sites are among the
earliest with olive pits, but there is no reason
to assume the fruits were other than wild. In
the Ceramic Neolithic, bread wheat/hard wheat
enters the assemblage.

3.12 The emerging pattern of puise
exploitation

Genetic and morphological differences between
the wild and domesticated cereals of the Near
East are relatively well known. The history of
the major Near FEastern pulse crops is less
clear. The archaeobotanical record of lentil,
pea, chickpea, bitter vetch, grass pea, and fava
bean is long, and these crops are coming under
increasing scrutiny (Zohary 1989; Zohary &
Hopf 1988).

Lepume domestication is harder to document
than cereal domesticationn. The main morphe-
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logical change is fo an indehiscent (non-shat-
tering) seed pod, rarely present i archaeo-
botanical assemblages. Microscopic anatomical
features of pulses, especially surface texture,
have some potential as distinguishing charac-
teristics (Butler 1989). Though seed size in-
creased during the domestication process, the
change was a gradual one, SO intermediate
forms cannot be unambiguously classified. Culti-
vation, if not domestication, is sometimes in-
ferred on ecological or archaeological grounds.
For example, Zohary and Hopf (1988) point
put that pulses accompany domesticated wheat
and barley even before they are independently
recognizable as domesticates.

Unlike the wild cereals, wild legumes do mnot
form dense stands, nor can large quantities of
seeds he collected easily. Ladizinsky (1989)
notes it would take about 10,000 wild Jentil
plants to collect 1 kg of clean seed. Seed dor-
mancy in wild plants would also have made
cultivation difficult (ibid.). The earljest occur-
rences of pulses tend to be scattered finds in
mixed samples (an exception is the lupine from
Natufian Hayonim}), and the extent to which
pulses represent early cultivation and/or food is
not clear. It is during the seventh millenmium
BC, however, especially in sites of the PPNB
and related cultures, that concentrations of
pulses begin to occur consistently. For example,
Garfinkel et al. (1988) report a large hoard of
lentils (7.4 kg, charred) from the PPNB site of
Yiftah'el. They persuasively argue that the
quantity found is unlikely to have been col-
lected in the wild; furthermore, the dominant
weed impurity is Galivm, which does not grow
with wild lentil (Garfinke! et al. 1988).

Yiftalvel also yielded the earliest known do-
mesticated broad beans, found in a silo (Kislev
1985). M. Donaldson and R. Neef's work on
the PPNB site of "Ain Ghazal suggests that
"domesticated peas and lentils appear to have
constituted the primary staple in the diet ..
with supplements orovided by domestic wheat
and barley as well as fig, chickpea, almond, and
pistachio” (Rollefson & Simmons 1985: 17). A
flotation sample from the upper Neglithic level
at Gritille, a final PPNB site on the Euphrates
in southeastern Turkey, yielded over 800 Lathy-
rus seeds (personal observation) dating to 6500
BC (Voigt 1988 and personal communication).
Kislev (1989b: 265) suggests Lathyrus was Crig-
inally domesticated in the Balkans at "the be-
ginning of the sixth millennium BCE" (ca 7000
calib. BC), based on 2 hoard found at Podro-
mos in Greece; if that is so, it did not take
more than a few hundred years for the crop to
reach southeastern Anatolia. Regardless of
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what one thinks of the eagliest pulse finds, only
the most skeptical would consider the PFNB
and later finds gathered from the wild.
Examined in biocultural coniext, one may
wonder that pulses were domesticated at all.
First, consider the well known nutritional com-
plementarity between legumes and cereals. For
example, maize and beans in the prehistoric
North American diet provided complete protein
even though the Native Americans lacked ma-
jor sources of meat from domesticated animals.
"The dietary significance of pulses in the ancient
Near East is less abvious, however, because the
best evidence for fairly widespread legume
cultivation occurs exactly among the cultures
¢hat had the first domesticated animals! In fact,
Ladizinsky suggests that
"The low seed set per plant and the open
nature of wild stands indicate, therefore, that in
pre-agricultural times lentils, and other pulses
as well, are unlikely to have constituted a ma-
jor portion of human diet. It can, therefore, be
suggested that collection of wild lentils was not
primarily for their seeds but for some other
urpose, such as fodder, This may support
Bohrers (1972) contention that plant gathering
by man in Southwest Asia in pre-agricultural
times was undertaken mainiy t0 provide captive
animals with fodder” (Ladizinsky 1989: 383).
Second, puises were domesticated  even
though many of the wild forms are inedible due
to certain chemical compounds in the seeds.
For example, a genetic blocd disorder called
G6PD deficiency s found in circum-Mediterra-
nean populations. Fava beans are toxic o those
who suffer from the disease, but heterozygotes
have increased resistance to malaria. Thus, fava
beans have come to enjoy an important role in
Mediterranean cuisine (Katz 1987). Grass pea
provides another example of texicity. It is a
hardy plant high i protein, but without propet
processing, the seed is toxic when eaten in
large gquantities {Kislev & Hopf 1985). Never-
theless, grass pea occurs on Near Eastern sites;
it is sometimes found in jars ot other concen-
trations, which suggests it was a food source
despite its unpleasant side ‘effects.

4 AGRICULTURE ESTABLISHED

The ecological effects of the new subsistence
system ~were far-reaching, and botanical evi-
dence has documented changing pattens of
land use and abuse. By about 6000 BC, domes-
ticated animals, notably sheep, goat and cattie,
had joined the familiar crop complex of Near
Eastern cereals and pulses, forming the ecom-




omi¢ basis of later Neolithic society and the
first civilizations. Up until that time, there is a
pattern of seemingly opportunistic use of non-
local domesticates and the domestication of
locally available types {van Zeist 1986a}.

There are several developmenis in the sixth
millennium BC. Free-threshing wheat (Triticum
aestivurn or T. durum) becomes a more com-
- mon crop at this time, as does six-row barley
. (Zohary & Hopf 1988). Flax cultivation began
¢ in the Aceramic Neolithic. Now it spread
' throughout the Near East (van Zeist & Bakker-
Heeres 1975a). Helbaek (1970: 212) suggested
that widespread cultivation of these three crops
- was associated with a major technological
‘ change identifiable in the archaeobotamical

ure. Although water control systems, such as
' check dams and terracés, are likely o have
' been built as early as the pre-Pottery Neolithic,
ore extensive, possibly river-based systems are
ater (Sherratt 1980; see also Hopf 1983). The
ignificance of these developments cannot be
overemphasized, for the economic basis of the
ater Mesopotamian civilizations depended omn
ery productive agricultural systems.

Our knowledge of the period is based an
elatively little material, much of which was
eported in the 1960s and 1970s. There is a
roup of Anatolian sites (Hacilar, Catal Hityik,
and the more recent Erbaba); Levantine and
Syrian sites include Bouqras, el Kowm and Ras
Shamra; there are several sites on the edge of
Mesopotamia (e.g, Umm Dabaghiyah, Yarim
Tepe L, and Chogha Mami).

Hacilar (Helbaek 1970), Catal Hiyik (Helbaek
1964), and Erbaba (van Zeist & Buiteahuis
1983) are all located in cemtral Anatolia. Ein-
korn and naked barley are the major cereals of
the three assemblages, though varying propor-
tlons of emmer, two- and six-row barley occur
well. This contrasis with contemporary sites
ntioned below, where einkorn is a minor
mponent. Pulses such as lentil, pea, and
ter vetch also occur, and tree crops include
orn; hackberry, almond, and pistachic.

mm/year). The average weights of hard

ecord - the introduction of irrigation agricul-.

wheat/bread wheat and naked barley at Bou-
qras compare favorably with those at Erbaba, a
site near the 500 mm rainfall isohyet; this sug-
gests that water was availabie, possibly through
the higher water table or wadi check dams.
The authors do not consider river irrigation
possible, for high water comes just before the
harvest. If one only considers the grain supplies
bumed in situ in two of the buildings, one
might think free-threshing wheat and barley
were the primary food plants, but a ubiquity
analysis that includes trashy deposits shows high
percentages of the glumed wheats, especially
emmer (ibid.: 142).

El Kowm (van Zeist 1986b) is located in an
oasis in the Syrian desert. The assemblage is
small. Irrigation may be assumed, for the crop
plants (emmer and hard wheat, and hulled two-
and six-row barley and naked barley) would
have required it. There are many fig seceds,
presumed wiid.

Ras Shamra (van Zeist & Bakker-Heeres
1984(1986)a) is located near the Mediterranean
coast of northwest Syria. Its lowest levels are
contemporary with aceramic Ramad, and the
occupation continued into ceramic Neolithic
and Halaf times. Van Zeist and Bakker-Heeres
note several trends. First, the aceramic levels
are poor in plant remains, and the absolute
numbers and proportions of weed seeds in-
crease through time. In addition, even as weed
seeds increase, the pulse crops decline. A
similar pulse crop decline was reported at
Aswad and Ghoraifé (ibid.: 166). Olive is rela-
tively common, and there is some fig and pista-
chio as well; all are presumed wild.

4.3 The edge of Mesopotamia -
Rainfall agriculture and irrigation

There are several sites dating to the late
seventh and sixth millennia BC that lie on the
steppe at the edge of the Mesopotamian plain.
The northern ones belong to the Hassunan
(Umm Dabaghiyah and Yarim Tepe I) and
later Halaf cultures (Girikihaciyan, Yarim Tepe
II and Sabi Abyad), and the southern ones are
Samarran (Tell es-Sawwan and Chogha Mami).
There are almost no materials from the subse-
quent Ubaid period in southern or northern
Mesopotamia; two exceptions are from Sabz in
the south and Hammam et-Turkman in the
north. The assemblages reported are all mea-
ger, but they are the only ones available for
the period preceding the rise of the great irri-
gation-based civilizations of the Mesopotamian
plain.
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Only a few impressions and charred grains
and rachis fragments of emmer and barley
were retrieved from Umm Dabaghivah., Given

- the inhospitable nature of the area today, Hel-
back (1972a) suggests their primary significance
is in demonstrating that such piants were avail-
able. In contrast, there are thousands of tenta-
tively identified Chenopodiaceae seeds in the
carliest levels from plants that may have been
burned for fuel or other reasons. There is no
arboreal charcoal, consistent with the treeless
nature of the envircnment.

Yarim Tepe I and 1I (Bakhtéyev & Yanushe-
vich 1980) yielded several deposits of cereals.
The bulk of the finds consists of hulled six-row
barley, though some naked barley, emmer,
bread wheat/hard wheat, and tentatively identi-
fied spelt are also reported.

The culture area defined by Halafian pottery
extends from the Mediterranean to eastern Iraq
(Watson 1983). Even so, plant remains from
Halafian sites are few and they come from sites
covering a varied territory. As of this writing,
no synthesis of Halaf material is possible. Dif-
ferences between sites may be the result of
small sample sizes, or or they may be truly
representative of local variability. For example,
Ras Shamra, at the western limit of Halaf
cultural influence, has olives, characteristic of
the Mediterranean agricultural system. At Ras
Shamra and Girikihaciyan (one of the northern-
most available sites), emmer seems to be the
major cereal (van Zeist 1979/1980). Emmer
also predomirates at Sabi Abyad, a Syrian site
on a major Euphrates tributary (van Zeist &
Waterbolk-van Rooijen 1989). {By the Ubaid
period, at the nearby Hammam et-Turkman,
two-row barley began to rise in importance
{van Zeist et al. 1988).] Finally, Yarim Tepe II,
one of the eastern Halafian sites, seems to
have a large proportion of six-row barley
(Bakhteyev & Yanushevich 1980).

One of the questions about Halafian agricul-
ture concerns irrigation; Halafian sites lie with-
in the rainfall agriculture zone of the Near
East, but contemporary cultures to the south

- did practice irrigation (Watson. 1983; see below,

. this section). A comparison of material from

© Tell Agab and Umm Q’seir in Syria shows that

- the latter, more southerly site has crops {six-

. row barley) that would have required supple-

. mental watering or a high water table, but final

results are not yet available (McCorriston

1989). Such practices would be a continuation

of Neolithic water control and field manage-

Partially overlapping the Hassunan period in
ime, Samarran wares found on the eastern
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edge of the Mesopotamian piain define the
culture that probably had the first canal frriga-
tion. Indeed, at Chogha Mami, traces of an
irrigation canal were uncovered (Oates &
Oates 1976). Though recovery was meager,
several sites from this period yielded plant
remains. Along with remains identified earlier
from Tell es-Sawwan (Helbaek 1963), material
from Chogha Mami in Iraq (Helback 1972b)

- provides early botanical evidence for irrigation,

In particular, Helbaek points to several consist-
ently occurring indicators of irrigation in this
arid zope: the large size of the flax seed, and
the presence of six-row hulled barley and bread
wheat and, at the somewhat later Tepe Sabz,
large seeded lentil. A technique that may scon
add to our ability to identify different water
regimes is phytolith analysis; for example, based
on modern experimental analogy, the practice
of irrigation at the Chalcolithic site of Shigmim
may be inferred from the presence of multi-
celled phytoliths (Rosen 1987).

Remarkably little material is available from
sites of the late fifth and fourth millennia BC,
A group of samples from several sites in south-
western Iran give some insight into crop choice
and plant use on Susiana and the neighboring
Deh Luran plain. Comparisons between sites
are difficult becavse the sampling procedures
were not uniform. Two of the earlier sites in
Susiana, Jaffarabad and Bendebal (Miiler
1983), had concentrations of wheat, barley and
lentil; lentil seems less common on the Deh
Luran plain, at least in the earlier period.

Although not an archaeobotanist himself,
Henry Wright, who excavated Sharafabad and
Farukhabad in the late 1960s, may be the first
persont who routinely recorded the volume of
flotation samples in the Near Fast. At Sharafa-
bad, Wright took soil samples at stratigraphical-
ly significant intervals from a large Middle
Uruk pit (Wright et al. 1981). Despite con-
scientjous sampling, there was a very low densi-
ty of charred material. Fxamined in isclation,
the Sharafabad samples do not give much
information about ancient plant use. However,
since density of charred seeds per liter can be
calculated, the material can be used to support
Wright’s seasonal interpretation of the strata in
the pit. That is, more charred seeds thought to
have come from dung fue! occurred in thd
levels assigned on independent grounds to
‘winter" deposition (see section 7.1). Farukha-
bad is a fourth millenniem BC site an the Deh
Luran plain, not far from Ali Kosh. The sam-
ples come primarily from occupation debris,
and the deposits contained little charred mate-
rial. The assemblage includes some cultigens,




but most of the material consists of weed seeds
and rachis fragments (Millet 1981b; Radford
1980). An overview of archaeobotanical re-
search in southwestern Tran appears o Miller
{1985a).

Fmmer wheat and qulled two- and SiX-TOW
barley seem t0 be the cereal staples in the
Chalcolithic of the Levant (fifth and fourth
millennia BC), and lentil is the most common
pulse (Kislev 1987: Table 9.3). As Zohary and
Spiegel-Roy (1973} proposed, olive becomes a
more common element in Levantine assemm-
blages, and i probably domesticated. Tell Abu
Hamid, in Jordas, vielded —emmer, S$iX-TOW
hutled barley, and grass pea {Lathyrus), as well
as Jentil and a chickpea (Neef 1988). Based on
TUMETous small pit fragmenss, Neef suggests
that the Abu Hamid olives are among the
earliest cultivated found to date; fig may Or
may pot have been cultivated (ibid.). At Shig-
mim (Kislev 1987), samples tended to be
mixed, with cereals (rnainky hulled barley and
emmer), rachis fragments and weed seeds.

4.4 The vine

dam projects have yielded ar-
chaeobotanical Temains of seeds and charcoal
Excavated as part of the Keban project, Koru-
cutepe and Tepecik span the Chalcolithic to
Middle Bronze Age (van Zeist & Bakker-
Heeres 1975b). The main excavation areas at
Kurban Hiyik, in the Karababa region, date t0
the Chalcolithic and Rarly Bronze Ages; only a
preliminary report is available (Miller 1986).
Though these sites are
within the range of wild grape
gel-Roy 1973). The
from the beginning.
length ratio suggest

The Fuphrates

Zeist & Bakker-Heeres

of the samples from the

oceurs in 5%
from the

Chalcolithie, in 10%
Bronze Age, and in
Early Bronze
was filled with charred grape

little other hotanical debris.

interpret
duction. Although the
range of wild grape,

cultivated type.

Although not nUMErous uniil about 1900 BC,
a few morphologically wild grape seeds were

far inland, they are all
(Zohary & Spie-
Keban sequence nas grape
Decrease in the preadth:
that the earlier material is
wild and the later material is cultivated {van
1975b). At Kurban

Hiyitk, the amount of grape increased {grape
late

Early Early
6% from the Mid-Late
Age). One Mid-Late EB deposit
seeds, peduncles,
and fruits as well as nutshell, but contained
One is tempted 1o
the sample as refuse from wine pro-
site is within the natuoral
the Kurban Hiylk grape
is late enough so that it probably represents 4

recovered from Tepe Fissar in northeastern

fran in mid-fourth millennium  BC  levels sysl
(Costantini & Dyson, in prep.). Shahr-i Sokita, site
‘n Seistan province of easteri Tran also pro-
duced large numbers of grape seeds {Costantini
pnd.). The mid-third milleanium BC specimens 5.1
have average preadth:length ratios oOver 60,
whereas those from the late third millennium Var
BC are under 60. According to the Zohary & exa
Spiegel-Roy (1973) distibution map, Shabr-i nor
Sokhta is outside the range of wild grape, s ! and
the emtire series probably comes from culti- 3 whe
vated varieties. CTO]
Direct evidence for late fourth millennivm nak
BC wine production comes from recently ana- ne
lyzed wine residues on a potsherd from Godin 100,
Tepe (Badler et al,, in prep.). The vessel was . The
probably locally produced, but this cemtral mel
Zagros mountain site lics Lutside the modern 3 ma
range of wild grape. Flotation samples were 3 kah
taken, so it may be possible some day t0 deter- 3 dep
mine whether the local grapes used in wine roc
production were wild or domesticated. ?Ot
oul
that
5 PLANT USE OF THE i sod.
EARLY CIVILIZATIONS % for
is a
The third millennivm BC (Early Bronze Age - stor
EB) saw the development of urban civilizations sanl
in Mesopotamia and peripheral regions. An moc
overview js particularly difficult, not omly be- Mal
cause there is little material, but because Cne in t
would not expect the full range of plants and 198!
plant use tg occur uniformiy within and be- T
tween the functionally differentiated settlements the
(hat characterize urban Systems. Although we leve
do not have archaeobatanical evidence from em
the earliest setttements on the Mesopotamian pres
plain and there are few exhausiive studies from (We
anywhere in the Near East, archasobotanists
have paid more attention to the Early Bronze 5
Age than 10 any of the periods after Aceramic )
times. Grape became widespread at this time. In .
1t is unfortunate that excavators in Mesopota- t'n '
mia proper have not sought plant remains l_lio?
more often. Funerary offerings at Ur (Ellison Ba |
et al. 1978) include crabapples cn strings, @ w?f
fruit which is well atiested in Akkadian source .wi-ti
(cf. Gelb 1982). There are 4 few cereals, pulse (e
and fruit pits from Early - Dynastic and Akka: hi gh
dian levels at Tell Taya (Waines 1973). From i mg'
the second miflennium BC, Teill ed-Der ha PPJ‘
produced 2 variety of condiments and herb niu:;
including the seeds of cumin and coriande e
(Coriandrum sativam), garlic cloves (Altiw ' gcz ;
gativem), and tubers of Cyperus tuberosus (va dom
Zeist 1984). Michael Charles is working © This
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systematically collected samples from several
sites in Mesopotamia (Postgate & Kiilick 1983).

3.1 North Syria and the Euphrates valley

Van Zeist and Bakker-Heeres (1985{1988))
examined a group of Bronze Age sites on the
nortk Syrian  Euphrates: Selenkahiye, Hadidi
and Sweyhat. Two-row barley, free-threshing
wheat, lentil and grass pea were the major
crops. The barley of the late EB is hulled;
naked barley, more common in the Neolithic, is
no longer in evidence in this region. Emmer,
too, seems to disappear by the end of the EB.
The increase in barley at the expense of em-
mer is evident in the similarly situated Ham-
mam et-Turkman (van Zeist et al. 19&8). Selen-
kahiye had several spatially separated barley
deposits. Although they are on floor of same
room, the weed proportions of the deposits are
not uniform. Furthermere, grain dimensions in
four of the samples varied. It therefore seems
that the barley samples come from different
sources, perhaps supplies stored by a merchant
for sale as a eommodity (ibid.: 279 ff.). [There
is a good amaicgy with present-day viilage grain
storage practices: like the Selenkahiye barley,
samples of threshed, stored grain from two
modern farmers and from a small store near
Malyan, Iran showed between-samnple variability
i terms of both purity and grain size (Miller
1982: 108 ff,, 386 ff.)]

Two-rowed hulled barley also predominates in
the assemblage from third rillennium BC_
levels at Tell Leilan, an urban center in north-
ern Syria. Emmer and durum wheat are also
present, and the most common puise is lentil
(Wetterstrom, in press).

5.2 Anatolia

In addition to the Chalcolithic remains men-
tioned above, Kurban Hiyiik also yielded mate-
tial from the Farly Bronze Age (Miller 1986).
Barley and wheat are the major crops, but
wheat seems to predominate. This contrasts
with comparable sites in areas of lower rainfall
(e.g., Tell Taya in Mesopotamia and Malyan in
highland Iran), where barley seems to be more
important (Waines 1973; Miiler 1982).

Plant remains from several other third millen-
nium BC sites have been reported from Tur-
key. At Demircihiyiik, preliminary results sug-
gest a preference for wheat, especially wild and
domestic einkorn  (Schlichtherle 1977/1978).
This site aiso has the first Camelina sativa
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known from the Near East, though it is scat-
tered in the ash levels and may just be a weed.
[By the Late Bronze Age, the Syrian site of
Hadidi has a concentration of Camelina sativa.]
A single sample of emmer mixed with a few
barley prains is reported from Troy (Shay et al.
1982). ’

53 Iran

Malyan (ancient Anshan), a primarily third
miflennium BC city in southern Iran, was exten-
sively sampled for plant remains (Miller 1982,
1984a, 1985b). Density of charred material is
low, but the early and late third millennium BC
deposits show consistent differences both in
wood species and seed densities. The site lies
in a wide valley near the border between the
Zagros oak forest to the north and pistachio-
almond forest to the south, though the modern
vegetation is very degraded. Charcoal analysis
suggests that in the third millennium BC, as
wood close to the site was being depleted, oak
from the hillsides came into wider use. The
scatiered seed remains are typical of many
Near Eastern assemblages, congisting of mix-
tures of cultigens (primarily barley, but aiso
wheat, lentil and grape) and weed seeds. Pro-
portions of barley to wheat are consistent
through time, about 13:1. There is, however, an
uncxpected but dramatic increase in the pro-
portion of seeds relative to charcoal that re-
quires explanation. Since most of the remains
are charred, an ethnographic model was devel-
oped to evaluate the likelihcod of varjous
activities that could lead to charring. Not sur-
prisiegly, in the absence of accidental burning
of whole structures, fuel burning and trash
disposal are the most probable sources of
charred remains. Since third millennium BC
Malyaris depended om sheep and goat, and
also had cows, dung could be a source of seeds
{(Miller & Smart 1984). Interpreted thus, the
Malyan seed assemblage is readily explained as
the residue of dung fuel; deforestation initially
suggested by the charcoal analysis is accom-
panied by an increase in seeds from dung.
Further support for this conclusion lies in a
single latrine deposit from about 2000 BC,
which has more wheat, ordinarily favored for
human focd, then barley, in proportions of 2:1
{see section 7.1 below).

Shahr-i Sokhta is a late third millennium BC
site in eastern Iran (Costantini n.d.)., Dry pre-
servation was exceptionally good, though there
are some charred remains. Much of the mate-
rial consists of food offerings from graves:



grape seeds, wheat, and barley predominate. In
addition to the more traditional food remains,
Chencpodium seeds were found in some pots.
Indian dwarf wheat (Triticum sphaerococcum)
seems to have been introduced from Harappan
societies to the east. The distribution of identi-
fiable insects and insect parts follows the inter-
pretation of archaeologicai context; for ex-
ample, larval exuviae of dermestid beeties, a
common pest of stored grain, were found in
food storage jars (Costantini et al. 1975/76/77:
2543

5.4 The Levant

In the Levant little infermation about Early
and Middle Bronze Age plant remains is avail-
able. Jeriche (Hopf 1983) and Arad (Hopf
1978) are both in arid locations. The former
sces an increase in barley over wheat after the
Early Bronze-Middle Bronze transition, whereas
barley predominates in the archaeobotanical
material from Arad. Both sites have relatively
few samples (some of which are, however,
quite large), so it is not easy ic detect trends.
Two sites in Jordan, Bab ‘edh Dhra and Nu-
meira, have a number of cultigens, primarily
six-row barley and grape. Cemetery deposits
from Bab ’edh Dhra yielded a hoard of grape,
as well as aimond (Prunus duicis; McCreery
1981). A recent study at Tel Ifshar in southern
Israel concentrates on Middle Bronze Age
levels, and there is a handful of samples from
other periods (Chemoff 1988). The study uses
a modified version of the crop processing
model developed by Hillman (1981) and Jones
(1984) to interpret the charred remains.

6 THE END OF THE SECOND MILLEN-
NIUM BC AND BEYOND

The Late Bronze Age, Iron Age, and later
periods are pocrly represented by archaeo-
botanical finds. Plant remains from only a few
sites are reported.

In Jordan, Deir Alla yielded concentrations
of bread wheat/hard wheat, though two-row
barley, flax, bitter vetch (Vicia ervilia), cumin
{Cuminum cyminum), and fenugreek (Trigonel-
la foenum-graccum) also show up in large
numbers {van Zeist & Heeres 1973; Neef
1989). Iron Age sesame from the site is partic-
ufarly important (Neef 1989; see section 7.3).

A few Levantine sites have produced plant
remains, but the assemblages are smail. Kamid
el-Loz provides a rare glimpse of agriculture in

Late DBronze and Early Iron Age Lebanon:
three large concentrations of six-row barley, a
large sample of bitter veich, and another of
chickpea (Behre 1970). Beer-Sheba yielded
date and olive pits (Liphschitz & Waisel 1973).
Kislev (1986) reports a nearly pure hoard of
two-row barley from the Roman period site of
Nahal Yaitir, and Gilliland {1986) reports a
series of mixed seed samples from an Iron Age
to Islamic period sequence at Heshbon in Jor-
dan. The Roman outpost at Lejjun, also in
Jordan, yielded a wide variety of fcod plants
{Crawford 1987). Barley is the most common
grain, and lentii the most common pulse. Fruits
include olive, grape, date, and (Byzanting)
peach. Since some olive and grape wood was
found, local production is likely, In contrast, the
date and peach may have been imports. Lo-
cated in an arid area that has been devoid of
any appreciable number of trees for at least a
century, Lejjun’s primary fuel source was dung
supplemented with a small amount of wood;
Crawford considers dung a probzble socurce of
weed seeds in domestic contexts.

Several Iranjan sites yielded plant remains
from the second and first millennia BC. Bariey
predominates in stored grain samples: from
Bastam, an Urartian foriress {ca 9th-7th cen-
tury BC) in nerthwestern Iran, and there is a
variety of pulses (pea, lentil, chickpea, grass
pea) and fruits (almond, apricot, grape) in
lesser numbers (Hopf & Willerding 1989). Six-
row barley is the major cereal preserved at
roughly contemporary sites such as Hasanlu
(Costantini 1988) and Nushdi Jan (Kyllo &
Hubbard 1981). Broomcorn millet, which first
appeared in the mid-second millennium BC,
becomes a more commoen element In archaeo-
botanical assemblages in the lands surrounding
Mesopotamia.

6.1 New crops (rice, millet, and sesame)

There are written references to plants and tfo
agriculture from the earliest clay texts of the
Sumerians. The ancients did not write down
every aspect of plant use, however, and tracing
the introduction and spread of plants remains
an important concern of archaecbhotany. For
example, even before the Assyrian kings ex-
pressed a stropg interest in horticulture by
bringing plants home from their military forays
into foreign lands (Wiseman 1983), the ar-
chaeobotamical record shows increasing imper-
tation and adoption of exotic crops, not just in
Assyrian lands, but all around the ancient Near
East.
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Rice (Oryza sativa), millet (Setaria itafica and
Panicum  miliaceum), and sesame (Sesamum
indicum) were cultivated in south Asia by the
late third millennjum BC, in Harappan times
(see Weber (1989) for millets; Zohary & Hopf
(1988} for rice and sesame); in central Europe,
the use of millet was widespread sven earlier
{Nesbitt & Summers 1988; Kroll, this volume).
Near Eastern finds of these plants are ali later,

Hellenistic writers report rice cultivation in
the Near Last (Zohary & Hopi:1988:82). The
earliest archaeological rice that 1 know of from
the region was found in a burnt room of the
Parthian period (1st century AD) at Susa, in
southwestern Iran (Miller 1981a). There are
also a few rice grains from a deposit which is
dated either to the Hellenistic or Islamic period
at Gordion, central Anatofia (unpublished
data).

It is not yet known how millet arrived in the
Near East (Nesbitt & Summers 1988). The
earliest foxtail millet (Setaria italica) found to
date in ithe Near East comes from seventh
century BC deposits at Tille Hilyitk in south-
eastern Turkey (Nesbitt & Summers 1988). In
northwestern [ran, broomeern millet (Panicum
miliaceurn) is found at Haftavan in a level
dated 1900-1500 BC (Neshiit & Summers
1988); it is a minor component in levels dating
to about 1300 BC at Hasanhi, and an impor-
tant one by ca 1000 BC (Costantinj 1988).
Bven earlier finds come from fourth millennium
BC levels at Tepe Yahya, in eastern Iran
{Lamberg-Karlovsky & Tosi 1989). Iranian sites
with plant remains from Urartian and later
times all have breomcorn millet (Bastam, Ha-
sanly, and Nush-i Jan;, Hopf & Willerding 1989;
Kyllo & Hubbard 1981), as does the Tron Age
site of Deir "Alla in Jorden (Neef 1989). Nes-
bitt and Summers (ibid.) -also report a "large
deposit” of uncharred broomcorn millet from
Phrygian levels at Gordion. They consider it
"odd" that sesame and millet, two "summer
crops,” are not found together more often;
recent excavations at Gordion have begun to
justify their expectations (see below).

Ancient texts mention the "oil-plant,” etymo-
logically related to "sesame,” long before evi-
dence of sesame itself occurs in the archae-
ological recard, Helbaek (1966) pointed out
that Nimrud, an Iron Age Assyrian site, had a
significant amount of flax but no sesame. Yet
the word for sesame, but not flax, occurs in
Sumerian and Akkadian texts. He proposed
that this word originally applied to flax, and
only later came to refer to another smail oil
sced, namely sesame. The comtroversy has not
abated, and several papers in the 1985 Bulletin

of Sumerian Agriculture deal with "the oil-

‘plant” (Bedigian 1985 Stol 1985; Renfrew

1985; Postgate 1985), Those favoring a trans-
lation of sesame point to Mesopotamian con-
tacts with Harappan civilization of the Indus
valley. But the "oil-plant" referred to in Sumer-
ian and Akkadian texts of the third millennium
BC antedates the first actual sesame seeds in
the Near Fast by over a thousand years. Exten-
sive evidence of sesame oil pressing occurs in
the early Urartan (Iron Age) site of Karmir
Blur (Zohary & Hopf 1988:127); roughly con-
temporary are six sesame sceds from early
Urartian Bastam (Hopf & Willerding 1988:
295), a small jar of sesame from early Phrygian
Gordien (Miller, unpubiished data from the
‘1989 excavation), and a number of finds from
Iron Age levels at Deir "Alla (Neef 1989: 36).
Thus, despite possible early textual references
to sesame, the first certain Near FEastern finds
come from Iron Age sites in regions peripheral
to Mesopotamia. If borne out by future work,
the apparent pattern of sesame distribution
suggests that sesame (and perhaps broomcorn
millet as well) arrived in the Near East by the
seventh century BC. The introduction of these
two crops suggests trade and caltural influence
across northern Iran (perhaps by way of central
Asia) that may have invelved cther communica-
tion and the trade in non-agricultural products
as well.

7 NEW APPROACHES TO
INTERPRETING ARCHAEOBOTANICAL
ASSEMBLAGES

Archaeobotanical work in the Near East has
generally emphasized the major food crops, and
since earlier excavators only saved large and
obvious sced concentrations, most archaeo-
botanical evidence until recently consisted of
food remains. With the coming of widespread
flotation, the archaeological contexts of plant
remains available for study has become much
more varied, as have the assemblages them-
selves. Hoards of stored focd remains are still
found in situ, but more often than not, flotation
samples contain mixed collections of cultigens,
weed seeds, rachis fragments and wood char-
coal. No longer do archaeobotanists simply
assume that alf seeds thus found are food.
Consideration of archaealogical context allows
for a more sophisticated appreciation of the
meaning of an archaeobotanical assemblage. In
asking "how did these seeds arrive on the site?"
and "how did they become charred?" one can
go beyond the strictly botanical questions about
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domestication. Hiliman's (1981) work on <rop
processing has inspired an appreciation for the
complexities of archaecbotanical interpretation.

7.1 Food, fodder, of fuel?

Distinguishing food remains from crop residues
and other debris depends on archaeclogical
context. For gxample, Malyan latrine  deposits
produced a virtually certain example of human
food remains: mineralized grape seeds and
cereal grains (Miller 1982). The clean hoard of
barey found at Roman Nahal Yattir is also
most likely a food store (Kislev 1986). Even
noards of mixed cultigens may be food remains
that were either grown together of combined
after the harvest (cf. Kisley 1989a}. In contrast,
charred barley dispersed in the archaeological
deposits at Malyan seems i0 te ulsimately from
animal fodder that was incorporated in dung
used as fuel; van Zeist & Bakker-Heeres (1985
{1988}), o, find this to be the most satisfac-
tory interpretation of the high proporticns of
parley at Early Bronze Age Selenkahiye.

Wwild plants nay be food remains as weil.
Quch interpretations are most secure when the
secds are found in jars or other concenirated
deposits. There are many examples of this from
the Near East Prosopis at Nimrud {Helbagk
1966), Polygonum and einkorn Aat Mureybit
(van Zeist Bakker-Heeres 1984(1986)b},
Chenopodium  at Shahr-i Sokhta (Costantini
nd.). Some archaeobotanjsts have interpreted
even mixed samples of weeds as food Ternains,
but these interpretations are more preblematic.
Hillman's (1981) crop processing mode]l may
explain sOme samples with disproportionately
high numbers of weed sceds relative 10 culti-
gens or other abvious food plants.

Near Eastern archagobolanists youtinely con-
sider a variety of economic and chance factors
that shape charred seed asseniblages. Few,
however, feel as strongly as [ that one should
consider why the material is not a fuel residue
before attempting other explanations. For ex-
ample, there may be clear evidence that burn-
ing was unrelated to fuel use: charred beams,
concentrations  of seeds, and other mnon-fuel
debris from a burned puilding. Distinguishing
scattered Durnt trash from scattered burnt fuel
residue is more difficult, however, and if re-
mains come from 2 variety of sources, it may
well be impossible 10 ascertain what those
sources were.

Without denying the complexity of the ar
chaeobotanical record, one may still comsider
broad patterns of ancient plant use that might
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have affected archaeabotanical preservation
across the Near East Ethnographic models
focus attention on oW people process, USe,
discard, and burn piant materials. If charred
remains are primarily fuel residues, they would
refiect differences in fuel sources across time
and space. If, on the other hand, the assem-
blages consist primarily of purned irash res-
idues from <IOp and food processing, differ-
ences between saraples would reflect those
activities. An explanaiory model should be able
1o account for archasologicaily comparable
assemblages in both forest and steppe ZOnes.
Fuei use by ancient peoples contributed
greatly to the preservation of botanical mate-
riais. The least ambiguous fuel residues are

" wood charcoal. Frequently omitted from ar-

chaechotanical Teports, charcoal provides im-
ortant supplementary information about the
availability of wood fael In natural steppe and
deforesied regions Of ihe Near East, arboreal
vegetation is largely restricted to permanent
water SOurces; typical species are poplar, wil-
jow, and tamarisk. In such environmernts, Tiver-
ine vegetation may not Suppiy enough wood,
and  alternative fuel sources will be found.
Some Near Fastern sites have bumt dung,
though it is not always interpreted as fuel. Not
as well appreciated is the fact that charred
seeds may have come from dung, even if none
or litle of the fragile substance has iiself sur-
vived (Miller 1984a; Bottema 1984).

Patterns of fuel use are refiected in several
key characteristics of sites: their location, seed
assemnblages, and charcoal (if reported). In the
forest and steppe-forest zone the number and
variety of weedy types tends to be low, dung is
iikely to be absent, and charcoal usually comes
from forest types (&£, Cayoni, Gan] Dareh,
and Malyan at 3000 BCh In deforested of
unforested areas, the number and variety of
weedy types 18 high, there may well be frag-
ments of burnt dung and wood fuel is re-
stricted to riverine types like poplar, willow,
and tamarisk (e.g., Abu Hureyra, Ali Kosh,
Umm Dabaghiyah, Selenkahiye). In some cases,
especially on sites that aniedate animal domes-
Geation, a varied seed assemblage may come
from shrubby and weedy types purned for fuel
(e.g., Hilman 1975: 73 van Zeist & Bakker-
Heeres 1982(1985): 234y, by later times, many
of the weed seeds may have originated in dung
fuel.

Several assemblages from early sites located
in steppe environmenis have high proportions
of smali-seeded legumic and other wild planis.
Tor example, at Al Kosh, in addition to culti-
vated wheat and barley, Helbaek found phe-
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nomenal numbers of Medicago, Astragalus, and
Trigoneila. He remarks that samples rich in
legumes tend to have large numbers of indi-
gestible wheat glume bases as well (Helbaek
1969: 400). Furthermore, he reports charred
sheep/poat dung, though he saw no seeds in it
Helbaek suggests the seeds could have come
from plants burned as fuel, but considers them
to have most likely been collected for food. In
the absence of a sampie-by-sample seed inven-
tory, one cannot evaluate sample purity, but,
for reasons cited above, the seeds are more
likely to be the residue of a brush or dung
fueled fire.

Unlike Ali Kosh, there are several steppe
sites that lack domestic animals as a possible
source of dung, but have similar mixed assem-
hiages of cultigens and/or large numbers of
other plants of no obvious economic mpor-
tance. Van Zeist and Bakker-Heeres (1982
(1985): 234} remark that "the anomalously
great number of Astragalus seeds in Ramad
M4 2.80 could point (but not necessarily!) to
the use of this plant as fuel" In contrast, Hill-
man et al. (1989) consider the mixed sampies
of charred wild seeds at Abu Hureyra to have
been intentionally collected for food.

7.2 Borages and other uncharred seeds

A mumber of investigators have reported occa-
sional or significant numbers of uncharred
seeds in otherwise ordinary flotation samples.
Qceurring in relatively pure deposits or singly
in mixed charred botanical assemblages, de-
ciding whether they are ancient or modern is a
problem noted by many. Uncharred, silicified
seeds of Boraginacese (e.g., Lithospermum and
Echium) are especially common on  archae-
clogical sites in the Near East. Van Zeist and
Buitenhuis (1983) point out that the nutlets
turn gray or white when burned due to the
presence of silica, and even uncharred they
may persist in the soil.

In some archaeological levels, borages are the
most common taxon repoerted or they represent
a significant proportion of weed seeds. For
example, at Can Hasan III, three of the four
samples analyzed had thousands of Lithosper-
mum but fewer than 20 cereal grains each
{(French et al. 1972: 187). At Kamid el-Loz, a
vessel dating to 1300-1200 BC yielded millions
of Echium achenes; Baas (1980) considers
possible nutritional, medicinal, fabric coloring
uses of this plant, but reaches no conclusion
about their actual use.

Other commonly occurring uncharred seeds
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include hackberry {Celitis), which like borages
tends to turn white on burning, and sedges.
Insects and other burrowing animais may leave
caches of seeds. [I once noticed an insect
chamber filled with modern Fumaria seeds in a
baulk about a meter and a half below the
medern surface.] Uncharred and partly charred
Capparis seeds from Neolithic deposits at Ras
Shamra are thought to be recent, despite the
fact that one of them was found 14.2 meters
below the modern surface (van Zeist & Bak-
ker-Heeres 1984(1986%a: 161).

Rodeni-gnawed desiccated seeds from Nahal
Hemar include types not common in the area
today, notably pistachio (Kislev 1988). If the
rodent in question has a small home range, this
would be further evidence for a nearby source
of pistachio (cf. Miller 1989). Most of the time,
however, archacological significance of un-
charred seeds remains a puzzle.

7.3 Assessing human impact on the land

Humans have radically aliered the vegetation of
the Near East during thousands of years of fuel
collecting, agriculture, pastoralism, and other
activities. Forest regeneration may be possible,
but- cycles of tree loss and erosion have lead te
permanent landscape changes. The modern
environmental context of a site heips one eval-
uate an archaecbotanical assembiage. Based on
phytogecgraphical studies, rather than palyno-
logical or archasobetanical reconstructions,
Zchary’s (1973) "Geobotanical Foundations of
the Middle East" is a useful survey of vegeta-
tion patterns in the Near Hast that provides a
modern baseline for interpreting archaeobotan-
ical remains.

Environmental degradation caused by human
activities is apparent as early as PPNB times at
"Ain Ghazal (Kahler-Rollefson 1988). In some
areas, deforestation has been traced through
changing patterns of fuel use. For example, the
third millennium BC assemblages from Malyan
and Kurban Hiyik both show increasing use of
dung fuel at the expense of wood. In the Ke-
ban area of eastern Turkey, too, changing fuel
use patterns are documented after the Early
Bronze Age (Willcox 1974). Climate change
accounts for some vegetation change in the
Near East, especially at the end of the Pleis-
tocene. More recemt chanpes are largely an-
thropogenie, and plant remains from archae-
clogical sites are therefore very useful in-
dicators of human-land relationships. '

Botanizing in the modern Near East, the
archacobotanist is struck by the lack of con-




gruity between the archacobotanical taxa and
the modern weed and waste vegetation. Ethno-
botamical studies at Malyan show there is no
necessary relationship between commoen mod-
ern Held weeds and weed seed contanumnanis of
stored grain, and the most common weeds of
today may represent only a small propartion of
archacobotanical samples (Miller 1982}. Similar-
ly, wild rue (Peganum harmala) and camelthorn
(Alhagi spec.), which cover vast arcas of de-
graded pasture and steppe, occur only rarely in
the archaeobotanical record. There are some
third millennium BC Peganum from Selen-
kahiye on the Euphrates (van Zeist & Bakker-
Feeres 1985(1988)) and some Alhagi from the
northern Tramian sites of Gijlar (Costantini &
Costaptini-Biasini 1984) and Hissar (Costantini
& Dyson in prep.).

Weeds resistant to grazing and other disturb-
ances {such as cultivation!) have surely become
more common over the millennia. Van Zeist &
Bakker-Heeres (1985(1988)) suggest that the
differences between the charred seed assem-
blages of Early Bronze Age Selenkahiye and
Epipaleclithic Mureybit may be due to the
development of the agricultural ecosystem. The
Abu Hureyra weed assemblage may hint at the
beginning of this change (Hillman 1975); the
Neotithic samples have toxic seeds lacking in
the Fpipaleolitnic assemblage. To be sure,
Hillman and his colleagues {1989) argue that
the Epipaleolithic seeds represent human foed,
and that the Neolithic seeds are crop weeds.
Nevertheless, it is clear that the weed flora of
the Near FEast has undergone tremendous
modification.

Weed seeds also give information about local
envircnmental conditions. Helbaek peints to the
sedges from Al Kosh as evidence that the
fields were close to high water table. Even if
these sedges do not represent field weeds har-
vested with the crops, they suggest a nearby
source of moist ground. The Ali Kosh assem-
blage is similar to that of other archaeobotan-
ically investigated sites similarly situated {e.g.,
Aswad). At Umm Dabaghiyah, Helbaek (1972

18) reports one sample with "thousands of

seeds most of which seem to come from a
humid, saline or highly brackish station such as
the edge of a water course Or a salt swamp of
lake,” which he tentatively identifies as mem-
bers of the Goosefoot family (Chenopodia-
ceae). He mentions possible use of the stems
as fuel or thatch. Whether fuel or fodder, such
examples show that weed seeds from archae-
ological sites can be used to identify microhab-
itats close to an archaeological site: marshy or
dry, irrigated or umirrigated.
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8 CONCLUSION

Twenty years ago, Near Eastern archaecbotany
was an obscure specialty employed primarily to
deal with serendipitous finds. Methodologies
and research problems that evolved through the
interplay of archaeobotanical and. more tradi-
tional archaeclogical concerns have resulted in
an almost weed-like growth in our knowledge
of ancient human-plant interactions. Rdutine
use of flotation has been essential in this pro-
cess, as has the application of mamy of the
approaches discussed elsewhere in this volume,
(e.g, ethnographic modelling and more syste-
matic sampling). But we need not worry about
running out of work! Our understanding of the
origin and development of agricuiture, the most
systematically addressed research problem in
the Near Bast, i far from complete, and we
have barely begun to study the archaeobotan-
ical evidence of other time periods.
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