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ABSTRACT: The present paper deals with the results of the examination of plant remains recovered from aceramic 
Neolithic level s at <;ayonU in southeastern Anatolia. The cultivated plants included einkorn and emmer wheat, field 
pea, lentil and bitter vetch. It is not clear whether grass pea and chickpea were crop plants of the aceramic farmers. 
Barley was neither cultivated nor gathered intentionally. Pulses predominate over cereals in the archaeobotanical 
record. A characteristic feature of <;ayonU is the wild type emmer wheat grains in the lower occupation leveis. Wild 
pistachio (Pistacia atlantica/khinjllk) fruits were collected intensively. The large numbers of wild vetch (Vicia sp. ) 
seeds suggest that these were gathered purposely. 
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I. INTRODUCTION 

l .  I .  Location and environmental conditions 

The prehistoric mound of <;ayonU Tepesi is located c. 
7 km southwest of Ergani, in the Diyarbakir Province 
of southeastern Anatolia, at 38' 1 6'N, 39'43'E (fig. I). 
The site is situated on a small tributaI)' of the upper 
Tigris (Diele) River, in a rather broad valley at the foot 
of the East Taurus Mountains, at an elevation of c. 830 
metres. 

1.1.1. Physical environment 

No long-term weather records are available for the 
<;ayonU area (Ergani). In table I, data for three stations 
which are c10sest to <;ayonU are presented. Climatic 
(hydrothermie) diagrams for the stations concerned, 
Diyarbakir, Elazig and Malatya, are shown in Zohary 
(1973: fig. 8) .  For Ergani, which is about halfway 
between Diyarbakir and Elazig, mean annual preci
pitation may be estimated at about 450 mm. Winters are 
relatively mild (estimated mean January temperature 
somewhat above O'C) and summers are fairly hot 
(estimated mean July temperature 28'C). The dry period 
lasts from June through September. The <;ayonU area 
does not experience the continental c1imatic condi tions 
of the interior of eastern Anatolia. Precipitation is 
brought in by prevailing southwesterly winds from the 
Eastern Mediterranean. The climate of the area is 
suitable for rain-fed agriculture. 

To the authors'knowledge there are no specialist 
reports available on the soil conditions in the <;ayonU 
area. As mentioned by <;ambel & Braidwood (1 983) 
and Stewart ( 1 976) the valley bottom consists of 
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calcareous, reddish, sil t Y clay which provides good 
arable soil. To the south of the stream on which the site 
is located the landscape is dominated by weathered, 
bare limestone outcrops. 

1 . 1 .2. The vegetation 

Under the present c1imatic conditions a considerable 
part of southeastern Turkey , including the <;ayonU area, 
would naturally , that is to say without the interference 
of man, be covered by woodland: open forest with a tree 
cover of at most 50% (fig. 2). The woodland in this part 
of Turkey belongs to WaIter's (1956) East-Anatolian 
oak-juniper region. Arboreal components include 
QllerclIs hrantii. Q. injectoria. Q. hoissieri, Aeer 
cinerascens (A. monspesslllanllm ssp. cinerascens), 
Pynts syriaca. Crataeglls azarollls, Pistacia atlantica. 
P. khinjllk and Jllniperlls oxycedms. Summer drought 
prevents a more dense tree growth. As a result of the 
destructive activities of man most of the woodland has 
degraded into shrub vegetation or has disappeared 
altogether. Holy places are often the last refuges of 
trees. The <;ayonU area is an example of a landscape 
where only a few poor tree stands testify to the original 
woodland vegetation. 

To the south, with decreasing precipitation, the 
woodland gives way to steppe, usually via a transitional 
(almond-pistachio) forest-steppe zone. At present most 
of the steppe vegetation is dominated by Artemisia 
(herba-alha). but this may be due to intensive grazing 
which results in the replacement of the herb-rich grass 
steppe (with many palatable species) by Artemisia 
steppe rich in thorn-cushion species. The 'steppe 
island'in the Diyarbakir basin is somewhat puzzling, 
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fig. I .  Map of the Near East silOwing the location of sites mentioned in the present paper. For the frarned area a vegetation map is shown in fig. 
2. 

Fig. 2. Map of (assumed) natural 
vegetation. Section of map published 
by van Zeist & Bottema (1991: fig. 4), 
s l i g h t l y  s i m p l i fied .  I. S teppe 
vegetation; 2. SE Anatolian mixed
oak woodland; 3. Montane Euxinian 
forest; 4. Xero-Euxinian woodland; S. 
Lake Van. 
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Table I. Climatic data for three stations in SE Turkey (arter Alex. 
1 985). 

Diyarbakir Elazig Malatya 

Elevation (in m) 660 1 1 05 998 
Mean annual temperature (in "C) 1 6.0 1 3.2 1 3.6 
Mean January temperature 2.5 - 1 .0 -D. I 
Mean July temperature 30.2 26.8 26.7 
Mean annual precipitation (in mm) 495 4 1 5  395.8 
Month with maximum precipitation Dec. May April 
Mean precipitation in wettest month 79.0 62.2 6 1 .8 
Mean precipitation in driest month 
(luly) 0.4 0.7 0.9 
Dry summer period June- June- June-

Sept. Sept. Sept. 

because climatically it cannot easily be understood. 
Mean annual precipitation at Diyarbakir (495 mm) is 
even higher than at Elazig (415 mm) and Malatya (396 
mm), which are both situated in naturally wooded areas. 
Mean summer temperatures are higher at Diyarbakir 
(tab le I ), implying a more intensive drought period, 
which could possibly account for the steppe vegetation. 
On the other hand, one wonders to what ex ten t the 
predominantly volcanic soils there create unfavourable 
conditions for woodland vegetation. The dry limestone 
outcrops near�ayoni.i may originally have bom e steppe 
vegetation. 

1 .2. The site 

The information below on �ayoni.i Tepesi has been 
taken mainly from Braidwood et al. ( 1 981), Schirmer 
( 1 990) and Ozdogan & Ozdogan ( 1 989), supplemented 

Fig. 3 .  Schematized plans of main 
domestic bui lding types at aceramie 
t;ayonU. Redrawn from Ozdogan & 
Ozdogan (1989: fig. 2). 
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by personal information from Professor Robert J. 
Braidwood and Dr. Mehmet Ozdogan. The site appears 
to measureabout 1 50 by 250m, withanoverall inhabited 
area not yet well determined; it may have reached over 
three hectares. At its highest point it stands about 3 m 
above the level of the neighbouring fields. The core of 
the site is formed by the pre-pottery (aceramic) Neolithic 
mound (phase I), the surface area of which is not exactly 
known because it is partly covered by younger 
occupation deposits. Occupation phase II almost 
completely surrounds the pre-pottery mound and 
comprises mainly pre-Halafian (pottery Neolithic) 
layers. Minor and discontinuous deposits in various 
parts of the mound date from the Early Bronze Age 
(EBAII and III) to the Early Iron Age (phase III). 

Excavations at �ayoni.i, which through 1 988  were 
largely confined to the pre-pottery mound, started in 
1 964 as a joint project of the Prehistory Section of 
Istanbul University and the Oriental Institute of the 
University of Chicago, underthe direction of Professors 
Halet �ambel and Robert J. Braidwood. Later, in 1 978, 
the expedition was joined by a team from the Institut fUr 
Baugeschichte, University of Karlsruhe, headed by 
Professor Wolf Schirmer. In 1 989 Dr. Mehmet Ozdogan 
from the Prehistory Section of Istanbul University 
succeeded �ambel and Braidwood as field director. 
Since 1964, thirteen campaigns of archaeological 
excavation have been undertaken, plus three more under 
Ozdogan. 

Radiocarbon determinations date the pre-pottery 
occupation between 9200 and 8700 BP, which after 
calibration should approximately correspond with 8250-
7750 BC in cal end ar years. In thi s main prehistoric 
phase (phase I), a number of so-called 'sub-phases' are 
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Fig. 4. To the lefl, at a higher stratigraphic level, three cell  plan buildings; at a lower stratigraphic level, gri l l  plan buildings (photo <;:aydnli archive, 
ISlanbul). 

Table 2. Periodization in sub-phases of the aceramic occupation 
(phase I)at <;:aydnii. Varioussub-phases have been furthersubdivided. 
e.g. c I, c2, c3. 

Ir  Large room 
c/lr Cel l/Large room transi tion 
c Cell House (Cell plan) 
cp Cobble-paved house Fomler 
ch ChannelIed house Intermediate 
cp Basal pits Sub-phase 
g Gri l l  house (Gri l l  plan) 

Rounded huls (Round plan) 

distinguished. The sub-phases are mainly characterized 
by houses of different plan types (see figs 3-5). In this 
paper, the botanical samples are attributed to eight sub
ph ases (ef. tables 3 and 4). Below there follows a brief 
description ofthe house plans, from deepest to uppermost 
in stratigraphic order, characteristic of the various sub
phases. In parentheses are the sub-phase letter indications 
(see also table 2). 

Round or oval huts, with a sunken f1oor, were 
recovered from the bottom leveIs: the Rounded huts or 
Round plan (r) sub-phase. The walls were constructed 
in wattle and daub technique, sometimes on stone-Iaid 
foundations. 

The second sub-phase is characterized by the so
called grill-plan buildings: the Grill plan or Grill house 
(g) sub-phase. The rectangular buildings of this sub
phase, measuring c. 5 .5  by I I  m, are tripartite in ground 
plan and approximately north-south oriented. The 
northern part of the buildings has a substructure of 
parallel narrow wall strips buiIt of small stones, the 
grills. The superstrueture of these houses is believed to 
have been made of light organic material. 

The succeeding Basal pits (bp) sub-phase is somewhat 
puzzling in that it suggests that the inhabitants of the site 
changed their fairly roomy houses for sunken huts of 
about 3-5 m in diameteri. 

In the ChannelIed house (ch) sub-phase, the grill 
substructure was replaced by a solid stone foundation, 
interrupted by parallel drainage channeIs. 

In the Cobble-paved (ep) sub-phase houses, a paved 
f100r covers the entire space of the room. 

The ground f100r plan of the Cell plan or Cell house 
(c) sub-phase is somewhat different from those of the 
preceding sub-phases. The term 'cel1 plan'derives from 
the very small dimensions of the individual chambers, 
whose walls support the overlying Iiving floor. In 
addition, the stone foundations are known to have 
supported mud-brick wal1s. 

The final two sub-phases, Cel1/Large room (e/Ir), 
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t'-ig. 5. The structure in front represents the remains of two buildings: the right part is made up of the front COllrt yard and celllllarsection of a gri l l  
plan blli lding (the gri l l  structure itse l f is st i l l covered by the ciayey f1oor);the lefl part is acobble paved bll i lding, parti y running over the gri l l  plan 
house. Behind this composite structure, a grill plan bllilding. At the right end of the latterbuilding. the remainsof a rounded hut (Ro lind plan sub
ph ase) (photo <;::ayiinU archive, Istanbul). 

and Large room (Ir), (for which the terms Early Large 
room and Late Large room are preferable) have houses 
of the Large room plan type. They are distinguished 
from one another on the basis of stratigraphy and other 
recognizable differences. 

Within most sub-phases, a number of main archi
tectural layers can be observed, e.g. Cell plan c I ,  c2 and 
c3. 

In addition to the domestic buildings, a few buildings 
of special function, different in plan and construction 
techniques, have been uncovered (e.g. Schirmer, 1 983). 
One of them is the so-called 'skuli building', so named 
when some 70 human skulis were uncovered in the first 
season ofits excavation. Continued excavations revealed 
that in earlier aspects of this building (at least five major 
phases suggesting rebuilding are distinguished), skele
tons and parts of skeletons had also been stored here. 
The skuli building, in its various rebuilding aspects, 
largely corresponds with the Cobble-paved sub-phase. 

The house plans and those of other non-domestic 
buildings are indicated by a two-Ietter code, e.g. GD, DI 
and BM (skuli building). 

One may wonder whether the different building 
types characterizing the sub-phases point to discontinuity 
in the habitation. However, the differences in house 

plan between sub-phases are less abrupt than they seem 
at first sight. Except for the earliest round houses and the 
so-called basal pits, a gradual development of architec
ture can be observed. 

Two sectors of the aceramic mound have been 
excavated (eastern and western excavation areas) 
separated by a c. 30 m wide, largely unexcavated zone. 
The approximate extent of the excavated areas appears 
from figure 6 in which the distribution of botanical 
samples incIuded in the present publication is shown. 
Of the Cell plan sub-phase, which has been excavated 
most extensively, an estimated 20-30% had been 
unearthed by 1 987 (Ozdogan & Ozdogan, 1989). 

1 .3 .  Archaeobotanical research 

In 1 968, the first attempts were made to retrieve floral 
remains from the <;ayonii site, with the aim of obtaining 
information on the exploitation of cultivated and wild 
plants by the aceramic inhabitants. Professor Robert B. 
Stewart (Houston State University, Huntsville, Texas) 
initiated the flotation of soil samples from the site. The 
resuIts weredisappointing in that Stewart did not succeed 
in recovering identifiable plant remains. In the next 
field campaign in 1 970, the first au thor was more 
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successful. Appreciable numbers of seeds, fruits and 
other plant remains could be brought to light (van Zeist, 
1 972; this paper is referred to below as ' 1 972 publi
cation '). Stewart's negative results ean probably be 
ascribed to the faet that the material he had access to was 
only available from layers near the surfaee of the 
mound. As a consequence of altemate drying and 
moistening of the soil and of root action, the carbonized 
plant remains had disintegrated in the upper layers. 

In 1 972, Stewart retumed to yayonii (fourth season) 
and examined a large number of samples secured from 
1 09 provenances (Stewart, 1 976). This time the results 
were quite satisfactory; fair quantities of plant material 
were recovered, including a cache of more than 1500 
emmer wheat grains. Stewart ( 1 976) noted that the 1972 
campaign had yielded only a few additions to theo 
inventory of plant taxa demonstrated in 1 970. Whether 
or not this made the excavators believe that little new 
information was to be expected from a continuation of 
archaeobotanical research on the site, the faet is that in 
following field seasons no botanist was scheduled as a 
member of the excavation team. It was not until the . 

1 985 campaign that archaeobotanical fieldwork was 
taken up again, this time by the second au thor of this 
report. Sampling for archaeological plant remains was 
continued in 1 986 and 1987. 

2. THE SAMPLES 

2.1. Field and laboratory procedures 

The conditions at yayonii are such that only carbonized 
vegetable material and possibIe mineralized (organic 
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material replaced by calcium phosphate) plant remains 
will have been preserved. The plant remains were 
recovered in the field by means of manual water flotation 
of samples of occupational soil. The volume of soil 
f10ated varies considerably, but the majority of the 
samples measured between 15 and 40 litres. 

The samples were taken partly by members of the 
excavation team and partI y by the palaeobotanist during 
the periods the latter took part in the field work (WvZ 
in 1970, GJdR in 1 985, 1 986, 1 987). The flotation was 
carried out by the botanist. Samples were secured from 
places which looked promising because of the presence 
of charcoal and ashes or because seeds were observed 
with the naked eye (so-caIled judgement samples). The 
presence of particular features was also occasion for 
botanical sampling. No systematic sampling in the 
sen se of some kind of random sampling has been 
considered, irrespective of the question whether or not 
thi s may have been practicable. 

The samples taken in 1970 during the stay of the 
palaeobotanist in the field wereexamined in the yayonii 
excavation house. Of this material only part was taken 
to the laboratory in Groningen for checking identi
fications and for measuring and drawing seed and fruit 
types. In preparing the present report it was regretted 
that some of the 1 970 material was not available for re
examination. Some of the samples f10ated in 1985, 
1986 and 1987 were provisionaIly examined in theo 
fieId, but aIl the material was taken to Groningen. In the 
laboratory the samples were examined according to 
standard procedures. 

A considerable number of samples turned out to be 
disappointingly poor in seeds, fruits and chaff remains. 
Wood charcoal was examined whenever the pieces 
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Fig. 6. Distribution ofpalaeobolanical samples. Fordiscussion, see 2 . I .The broken l ine is the approximate l imit  ofthe eastern and western excavation 
areas (end 1987 field season). 
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were large enough to be handled. Frequently the wood 
structure had suffered much from heat, which prevented 
identification. 

The samples included in the present publication are 
mainly from the 1970, 1985, 1986 and 1987 field 
seasons. A few samples were secured by the excavators 
in 1979, 1981 and 1984: Where appropriate, the results 
of the 1972 field season (Stewart, 1976) will be included 
in the discussion, but the data of the latter campaign 
have not been published in such a way that they could 
be incorporated in those of the other years. The fact that 
only a few field seasons are reasonably well covered 
archaeobotanically inevitably leads to a very uneven 
distribution of the botanical samples over the areas 
excavated. This is clear from figure 6, in which the 
numbers of samples which yielded flOl·al remains other 
than wood charcoal are given per square. For some of 
the 1970 samples the exact location within the present 
grid system, which was laid out in 1978, could not be 
established, hence the numbers between squares. It is 
true that the number of samples examined is greater 
than that shown in figure 6 because some of them 
yielded no seeds or chaff. However, the latter samples 
would not have changed the overall picture of the 
sample distribution. It goes without saying that this 
incomplete coverage has provided less detailed 
information on the �ayonU plant husbandry than one 
could obtain from a more thorough study of the deposits 
excavated. 

A fairly large number of aecidentally bumed 
mudbrick samples had been secured by the excavators 
for botanieal examination. Inspection of these samples 
showed that the imprints of vegetable matter could 
genera Ily not be identified ('grass stems'and such like) 
and therefore the mudbricks would not essentiaIly 
supplement the charred seed record. For that reason it 
was decided to discard the mudbrick samples. 

Mr. Michael K. Davis, New York, a �ayonU 
expedition member of many years 'standing, has expertly 
identified the sub-phase attributions of the botanical 
samples. 

2.2. Presentation of the results 

With a few exceptions no data of individual samples are 
presented, but in tables 3 and 4 (for the eastem and 
western areas respectively) the total numbers of seeds, 
fruits anctother plant remains other than wood charcoal 
are shown per occupation sub-phase. In addition, the 
sample frequencies, expressed as percentages, are given. 
Seed types for which not even the family could be 
identified are not listed. As for the numbers ofTriticl/1Il 
spikelet forks, two glume bases are counted as one 
spikelet fork. It was decided not to publish the full data 
as this would have led to Ion g lists with predominantly 
zero scores2• A small number of individual samples are 
presented as examples of the botanical contents of 
certain types of contexts (tables 12, 21, 23-25). 

As usual measurements are presented. In addition to 
descriptions and illustrations, measurements should 
document the arehaeological plant remains. So far, little 
use has been made of measurements in evaluating the 
archaeobotanical data, particularly in comparing be
tween sites. A complicating factor is the fact that we 
hardly know to what extent the dimensions have been 
affected by the carbonization. 

In this paper the term 'seeds 'has been used somewhat 
loosely and may aIso denoteanatomically-defined fruits. 

3. COMMENTS ON PLANT REMAINS 

The comments on the seed and fruit types presented in 
this section are in part similar to those in the 1972 
publication. As this final report aims at presenting all 
relevant information on the �ayonU floral record, some 
repetition of what has been written in an earlier paper is 
unavoidable. Moreover, the 1972 publication may not 
always readily beavailabletothereader. The illustrations 
in the 1972 publ ication are also shown again, in addition 
to new drawings of plant remains. Drawings have been 
prepared for only some of the seed and fruit types 
established for �ayonU. For various othertypes reference 
is made to illustrations in archaeobotanical literature: 
'Korucutepe': van Zeist & Bakker-Heeres, 1975b; 
'Ramad': van Zeist & Bakker-Heeres, 1982(1985); 
'Ras Shamra': van Zeist & Bakker-Heeres, 1984( 1986)a. 
'Cf.' indicates that the �ayonU seed does not exactly 
con form to that illustrated. 

Except for some erop-plant species, seed and fruit 
types recovered only from pottery Neolithic samples 
(table 3) are left out af consideration. 

3.1. Cereals 

By far the majority of the cereal remains are of hulled 
wheats. Particularly ehaff, in the form of spikelet forks 
and glume bases (see figs 8:5,6 and 9:2,3), is well 
represented. As mentioned above, in the tables two 
glume bases are counted as one spikelet fork. No free
threshing wheat has been identified for aceramic leveIs, 
but some naked wheat grains (Triticl/m dl/rum/aestivl/m) 
were reeovered from pottery Neolithie samples. 

3.1.1. Emmer wheat 

In the 1972 publication attention is focussed on the 
occurrence of wild emmer wheat (Triticl/m dicoccoides) 
grains in addition to those of thedomestic type, Triticl/m 
dicoccl/m. Wild emmer wheat kernel s are eharacterized 
by an oblong shape and a longitudinally straight or only 
slightly curved dorsal side. The flat ventral side has a 
narrow furrow. Triticl/m dicoccl/m-type grains are 
spindle-shaped in outline, showing the greatest breadth 
in the middle of the kernel. The ventral side is 
longitudinally straight or somewhat concave. Examples 
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Table 3. Eastern excavation area. Total numbers ofseeds. etc. (L) and sample frequencies expressed as percentages (% fr) per sub-phase. x Present: 
xx Frequent; xxx. Very frequent. 

Sub-phase r g bp ch ep 
Number of samples 1 6  1 7  23 2 1  24 

L %fr L %fr L %fr L %fr L %fr 

TritiClIIII boeoticIIII/ 4.3 1 7  0.6 5 1 .5 8 
TriticIIII/ boeoticlll/lllI/OIIOCOCClllI1 2.3 9 I 5 I 4 
TriticIIIII II/OIIOCOCCIIIII 1 . 1  1 2  2.6 9 I 5 I 4 
TriticIIIII dicoccoides 6.5 1 7  5 1 4  
TriticIIII/ dicoccoidesldicocclIlI/ 0.9 1 2  5.5 1 3  5.3 19 
TriticIIII/ II/OIIOCOCCIIl/lldic'occlIlI/ I 6 
TriticIIII/ dicoccIIII/ 1 .5 4 4 
TriticIlII1 aestil'/lll/Idll/'lllll 
TriticIIII/ sp. I 4 
TriticllIIl spikelet forks 9 56 1 1 6 59 249 56 1 28 7 1  254 7 1  
TriticIIII/ rachis i nternodes 
Hordellll/ (cf.) spolllallellll/ 0.8 1 2  1 .8 1 3  4 5 
HordelIllI rachis internodes 3 6 2 4 2 I O  4 
Unident. rachis i nternodes 
Cereal grain fragments xx 38 xx 24 x 27 x 1 9  x 42 
Pi.HIIII I 6 3 1  35 20.5 38 32.5 25 
Lem 6 1 .5  9 1 . 5  I O  6 1 3  
Vicia ervilia 49.5 48 3 1 .5  24 48 54 
Cicer 4 
Lathyrus ciceralsatil'lIs 5 4 
Pulse grain fragments x 6 

Lill/III/ cf. bielIlIe 7 I O  90 4 
Vitis 3 6 3 4 4 
FicIIs 4 
Ce/tis 5 
Pistacia nutshell fragments xx 94 xx 1 00 xx 96 xx 1 00 xx 92 
AII/yg(Ja/lls nutshell fragments x 6 x 24 x 35 x I O  x 25 
QllerC/ls acorn fragments 

Lathyrus ap/lOm type 2 6 2 6 I 5 
Vicia sp. 1 3.5 32 1 6.5  41  1 82.5 74 67.5 72 45.5 58 
Vicia seed fragments x 1 9  x x  4 1  x 1 7  x IO xx 1 3  
Astraga/lls I 4 
Medimgo rodia/a 4 
Trigolle/la astmites type 
Unident. Legumi nosae 2 9 3 4 
Lolilllll rigidllll/lperelllle 6 1 .5 1 2  1 3.5  22 5 1 9  
BrOIlIlIS 4 
P/IO/aris 
CYllodoll 
Ecllillaria I 4 2 I O  6 4 
Stipa grains 5 4 
Stipa awn fragments x 1 9  x 1 8  x 4 
Agro.His type 
Unident. Gramineae 2.5 12 2 6 4.5 1 3  0.5 5 5 1 3  
Allaga/lis arvellsis 
AllcllIIsa 
Chro:ophora 2.5 9 2 S 
RIIII/ex 
PO/ygOIlIlIl/ corrigi% ides type 
ScirpIIs lI/aritill/lIs 6 2 1 2  20 4 1  7 24 3 8 
I'accaria 0.5 5 
ThYlI/e/aea 
Vabella type 
Zi:iphora 4 
Ga/illll/ 3 9 
Unident. Umbell iferae 
P/alltago /agopIIs type 
'Lycillll/ type' 6 22 4 
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Table 3 (Continuedl. 

c e/Ir Ir  Pott.Neol. Sub-phase 
20 8 5 9 NlImber of samples 

L %fr L %fr L %fr L %fr 

1 .3 I O  3 I I  Tri/iculII hoeo/iculII 
Tri/icUIII boeo/iculllllI/OI/OCOCCUIII 

2.6 25 1 3  I I  Tri/iclI/l/ 1II01/0COCCl/lll 
Tri/iclIlII dicoccoides 
Tri/iclIlII dicoccoidesldicocc/IIl/ 
TriticlIlIl 1II01/0COCClIlllldicOCCUIII 

35 65 2 25 1 6  67 Tri/iculIl dicOCC1I1II 
3 I I  Tri/iclIlIl aes/il'/lIl/ldll/'ll1ll 
5 22 Tri/iclIlII sp. 

79 35 1 2  63 1 679 89 Tri/iclIlIl spikelet forks 
I II Tri/iCllIII raehis inlernodes 

5 I I I  Hordell/I/ (cf.) SpOl/talleulII 
5 3 22 HordelIllI raehis internodes 

5 22 Unident. raehis inIemodes 
x I O  x 1 3  xx 89 Cereal grain fragments 

27.5 1 5  3 1 3  37 80 PiSlIllI 
59 35 1 3  93 80 1 49.5 67 Lel/s 
92.5 75 1 3  3.5 40 45 78 Vicia en'i/ia 

3 1 5  6 33 Cicer 
La/h)'/'lIs ciceralsa/il'us 
Pulse grain fragments 

Lil/ulII er. hielll/e 
Vi/is 

7 22 Ficus 
5 Ce//is 

xxx 80 xx 75 x 20 x 89 Pistacia nutshell fragments 
xx 50 x 1 3  x I I  Allly/?da/lIs nutshell fragments 

x 1 5  Que/'cus acorn fragments 

La/hy/'lls aphaca type 
1 2 1  55 3 13 25.5 67 Vicia sp. 

xx IO xx 1 3  x 20 xx 89 Vicia seed fragments 
As/ra/?a/us 
Medica/?o radia/a 

I I  Tri/?ol/el/a as/roi/es type 
1 .5 1 5  0.5 1 3  Unident. Legllminosae 
4 I O  3.5 33 Lo/iulII ri/?iduII/lperel/l/e 
2 5 0.5 I I  BI'OIIIIIS 

2 22 Pha/aris 
3 I I  CYl/odol/ 
I I I  Ee/lil/aria 

S/ipa grains 
x 22 S/ipa awn fragments 

I 5 Agro.w·s type 
1 .5 I O  1 3  6.5 33 Unident. Gramineae 

2 I I  Al/agal/is arl'el/sis 
I 5 AI/e/lIIsa 
4 5 Chrozophora 
3 IO RUlllex 

1 3  PO/Y/?Ol/UIII corri/?i%ides Iype 
5.5 20 6 56 Scirpus lIlari/ill/lIs 

Vaccaria 
4 44 ThYllle/aea 

I I  Verhel/a type 
2 5 Zi:iphora 
6 20 1 3  1 .5 22 Ga/illll/ 
I 5 Unident. Umbel l iferae 

5 P/al/tago /a/?opus type 
. Lycilllll type 
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Table 4. Western excavation area. Total numbers of seeds. etc. (L) and sample Frequencies expressed as percentages (% fr) per sub-phase. x Present: 
xx Frequent; xxx. Very frequenl. 

Sub-phase g ch ep c 
Number of samples 1 5  20 1 4  47 

L %fr L %fr L %Fr L %fr 

Tri/iclIl/I hoeoticlIl/I 0.6 1 3  7 I O  I 7 
Tri/iclIlIl hoeo/iclllllllllOllOeocclIlIl 0.3 7 I 7 I 2 
Tri/icIIIII I/IOllOcoeC//111 2.3 20 3 I O  1 .5 1 4  3 .8 1 2  
Tri/iclIl/I dicoceoides 2.5 1 3  5 I O  
Tri/iclIl/I dicoccoides/dicoCCIIIII 1 .6 1 3  
Tri/icl/III IlIOIIOCOCCIIIII/dicoeclIlIl 2 7 
Tri/iclIl/I dicocclIl/I 7 35 2 7 I 4 
Tri/iclIlII sp. I 2 
Tri/iclIlI/ spikelet Forks 1 3 1  73 797 95 243 93 1 8 1  74 
HordelIllI (cf.) spolllallelllll 0.3 5 0 .3  7 1 .3 4 
HordelIllI rachis internodes 6 I O  2 1 4  
Unidenl. rachis internodes 3 5 
Cereal grain fragments xx 1 3  xx 80 xx 57 xx 47 
PiSlIllI 1 4.5 33 26 30 2 1 4  1 5 .5 23 
Lells 4 20 6.5 1 5  1 9 .5 43 1 5 .2 27 
Vicia en'i1ia 1 3. 5  40 42 70 5 5 .5 43 373 1 40 
Cieer 2.5 I O  4 . 5  IO 
La/hyl'l/s cicera/.m/ims I 5 
Pulse grain fragments x 7 x 25 x 7 x 4 

Limlm cf. hiennc 0 .3 2 
Vi/is 5 2 7 
Ce/lis 2 
Pis/a eia nutshell fragments xx 87 xx 95 xx 93 xx 83 
Amygda/lIs nutshell Fragments x 1 3  x 1 5  x 1 4  x 1 9  

La/hyl'l/s ap/lOca type 8 I O  1 4  1 4  
La/hyl'l/s hirslIIlIs I 5 
Vieia sp. 1 56 80 1 05 85 72.5 43 21  1 3  
Vicia seed fragmenls xx 1 3  x 20 xx 36 xx 28 
Medicago radiata I 7 
Medicago 2 5 
Me/i1o/lIs 4 5 
Unidenl. Leguminosae 2.8 20 I 5 I 7 I 2 
La/iiI/II rigidllll//perenne 4.5 20 9.8 40 5 2 1  3 .9 1 5  
BrOlIIIIS 2.5 I O  I 2 
S/ipa awn fragments x 1 3  x I O  x 7 
Unidenl. Gramineae 8 1 3  7 20 2 7 2 .5  9 
Ramll/clI/lIs arvensis type I 2 
Adonis I 5 
Unidenl. Composilae I 5 7 
Li/hospe/'lllllll/ /enlliflol'l/I/I 2 IO 
Unidenl. Boraginaceae 7 
Chrozophora 2 7 5 5 
Unidenl. Cruciferae I 5 2 
Scirplls l/Iari/illlllS 3 1 3  2 I O  3 2 1  
Silene I 5 
Thyme/aea 2 
Unidenl. Labiatae I 7 
Ziziphora 2 1 3  58 I O  
Galilll/l 2 1 3  1 .5 IO 2 1 4  0 .5 2 
Ma/va I 5 
Unidenl. Umbel l i ferae 5 
He/iall/hell/lIl/1 2 
FlIlI/aria 5 
Verbasclll/I 7 
'Lycilll/ltype' 1 494 90 23 36 1 .5 4 
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Fig. 7. I .  TriliclIlIl dicoccoides (70{R 1 4-0): 2,3. T dicoccoides (70{R 1 5-2): 4. T dicoCClIIIl (70{R 4- 1 ): 5,6. T. dicoCCIIIIl (70{R 5-8). Aner van Zeisl 
( 1 972: fig. 4). 

Table 5 .  Dimensions (in mm) and i ndex values ofTriliclI1Il dicoccoides(-Iype) grains. 

Sample Sub- Square L B T 1 00 1 00 
no. phase L/B T/B 

86/90 27L 6.4 1 .6 1 .5 400 94 
86/ 1 30 ch 20M 5.3 2.0 1 .3 265 65 
86/ 1 30 ch 20M 5.9 2.4 2. 1 246 88 
70{R- 1 5  ch 27L c.6.2 2.2 c. I .6 282 73 
70{R- 1 5  ch 27L 6.0 2.4 1 .9 250 79 
70{R- 1 5  ch 27L 6.0 2.0 1 .6 300 80 
70{R- 1 5  ch 27L 5.2 1 .8 1 .6 289 89 
70{R- 1 4  ch 27L 6.2 2.0 1 .8 3 1 0  90 
87/36 bp 27L 6.0 2.3 1 .9 261 83 
70{R- 1 9  bp 27L 6.6 2.2 c. 1 .6 300 73 
70{R- 1 8  bp 27L c.5.8 1 .7 1 .5 34 1 88 
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Table 6. Dimensions (in mm) and index values of Triticl/1/1 dicocC//I/1 
grains from aceramic and potlery leveis. 

Sample Sub- Square L B T 1 00 1 00 
no. phase L/B T/B 

Aceramic: 
701R-5 c 27L 6.0 3.0 2.7 200 90 
701R-5 c 27L 5.0 2.9 2.2 1 72 76 
701R-5 c 27L 6.2 2.8 2.6 22 1 93 
701R-4 c 27L 6.2 2.7 2.4 230 89 
701R-4 c 27L 5.3 2.4 e.2.2 22 1 92 
701R-4 c 27L 6.0 2.3 1 .8 26 1 78 
86/85 ch 20L 5.7 2.2 1 .8 259 82 
86/79 ch 20L 4.6 2.3 2. 1 200 9 1  

Potlery section: 
87/23 27K 5.9 3.0 2.6 1 97 87 
87/23 27K 6.0 2.6 2. 1 23 1 8 1  
87/23 27K 5.6 2.8 2.3 200 82 
87/27 27K 5.4 2.7 1 .9 200 70 
87/2 1 27K 5.8 2.8 2.3 207 82 
87/2 1 27K 5.2 2.7 2.3 1 93 85 

of both types of wheat grains are illustrated in figure 7. 
The greater slendemess of the wild emmer-type grains 
compared to those of the domestic type finds expression 
in the L/B index values, ranging from 246 to 400 (mean 
295) in T. dicoccoides (table 5) and from 1 72 to 26 1 
(mean 221) in T. dicoccum (table 6). 

On second thought, doubt has arisen on the attribution 
of the slender emmer wheat grains to T. dicoccoides, 
because no spikelet forks with an intact articulation scar 
have been found. The <;ayonti emmer wheat-type 
spikelet forks show the features of the semi-tough 
central rachis of T. dicoccum. There are no signs of 
natural disarticulation of the ear as one would expect in 
wild emmer wheat. 

It is striking that in the lowermost layers which 
yielded emmer wheat kemeis, in the Grill-house sub
phase, no typical T. dicoccum-type grains were found, 
whereas in the upper half of the aceramic occupation, in 
the Cobble-paved house and younger sub-phases, T. 
dicoccoides-type grains are absent. Thus, in the course 
ofthe occupation one type ofemmer wheat was replaced 
by another. Should this be explained in terms of the 
gradual replacement of the wild type by the domestic 
type? In the 1972 publication it was suggested that the 
<;ayonti farmers had started to grow wild emmer wheat 
which in the course of time developed into the domestic 
type. However, the spikelet remains suggest rather that 
from the beginning on, domestic, that is to say semi
tough rachised emmer wheat was cultivated. One could 
speculate that changes in the shape of the grain lagged 
behind the transition from the brittie to the semi-tough 
type of rachis. It was continued cultivation which 
eventually resulted in thedevelopment ofkemels typical 
of domestic emmer wheat. 

For comparison with the aceramic grains, the 
dimensions of emmer wheat grains from pottery 

Neolithic level s are available (table 6). There are no 
significant differences in the dimensions and index 
values between the aceramic and pottery Neolithic 
specimens. Unfortunately, only a few grains were 
suitable for measurement. 

3. 1 .2. Einkorn wheat 

Wild as well as domestic-type einkom wheat remains 
have been established for <;ayonti. Thedomestic einkom 
(Triticum monococcum) grains are of the one-seeded 
type (one grain develops in a spikelet); the kemels are 
laterally compressed, with longitudinally curved ventral 
and dorsal sides (fig. 8: 1,2). Of wild einkom wheat 
(Triticul11 boeoticum) both the one-seeded and the two
seede d type are represented. The grains of one-seeded 
wild einkom (T. boeoticul11 ssp. aegilopoides) show, as 
in those of the domestic form, a longitudinally curved 
vent ral side, but the dorsal side is longitudinally straight 
or only slightly curved. One-seeded wild einkom grains 
differ further from those of domestic einkom by a yet 
greater lateral compression (fig. 8:3). The breadth does 
not exceed 1.2 mm. Because of damage and deformations 
it was not always possibie to distinguish between wild
type and domestic-type one-seeded einkom grains. 

A few grains and grain fragments of two-seeded wild 
einkom (T. boeoticum ssp. thaoudar) were recovered. 
In two-seeded wild einkom the ventral side is flat. while 
the dorsal side is longitudinally straight or only slightly 
curved (fig. 8:4). The grains are not laterally compressed. 
In tables 3 and 4 no distinction is made between the two 
wild einkom types. The dimensions of einkom grains 
are shown in table 8. 

No spikelet remains of the shattering (w ild) type 
could be established. A rachis internode fragment which 
originally had been attributed to einkom wheat (van 
Zeist, 1972: fig. 5:7) tumed out to be of wild barley (see 
below). The distinction between spikelet forks of em
mer wheat and einkom wheat is to someextent arbitrary. 

Table 7. Width of spikelet forks measured aeross the articulation scar 
(in mm). N = number of measurements. 

Sample 
no. 

TriticlI/l/ dicoccl/l/1 type: 
85/89 
86/39 
87/ 1 3  
86/30 
87/4 
87/47 

Sub
phase 

c 
ep 
ch 
eh 
bp 

bp? 

Square N 

27L 5 
29-30N 4 

20L 4 
20M 5 
27L 7 
27M 6 

Total (N = 3 1 ) :  min. 1 .4 mm, mean 1 .82 mm, max. 2.2 mm. 

Triticl/I/1 1/101lOCOCCl/I/1 type: 

Total (N = 1 4):  min.  1 .0 mm, mean 1 .23 mm. max. 1 .4 mm. 

Mean 
dimen

sion 

1 .92 
1 .75 
1 .69 
1 .92 
1 .78 
1 .86 
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Fig. 8. I .  Triliclllll lI/OlIOCOCC/l1II (70/R 1 9-3): 2. T. lllonococclIlII (70/R 1 9-8): 3. T IJOeoliclI1II ssp. aegilopoides (70/R 1 8-0): 4. T cf. boeoliclIlII ssp. 
Ihaolldar (70/R I S-O); 5. Emmer wheat spikelet fork (70/R I S-O); 6. Einkorn wheat spikelet fork (70/R I S-O); 7. Hordelllll sponlanelllll rachis 
internode fragment (70/R I S-O). A fter van Zeist ( 1 972: fig. S). 

Table 8. Dimensions (in mm) and index values of wild and domestic einkorn grains. 

Sample Sub-phase Square L B T 1 00 1 00 
no. L/B T/B 

TrilicIIIII IIIOI/OCCOCIIIII: 
70(X-S c/lr 29-30L 6.2 2.0 c.2.4 3 1 0  1 20 
86/77 cp? 1 9N 4.5 1 .8 1 .9 250 1 06 
70/R- I S  ch 27L c.S.6 1 .6 1 .9 350 1 1 9 
86/79 ch 20L 3.8 1 .8 1 .9 2 1 1  1 06 
70/R- 1 9  bp 27L 6.2 1 .8 2.2 344 1 22 
70/R- 1 9  bp 27L 4.8 1 .6 1 .8 300 1 1 3 
70/0-8 g 1 9N-O c.S.6 . 1 .8 2. 1 3 1 1  1 1 7 

TriliclIlII boeoliclIlII ssp. aegilopoides: 
70(R-S c 27L 5.0 1 .2 1 .9 4 1 7  1 511 
70(R- 1 8  bp 27L c.S.6 1 . 1  1 .6 509 1 45 

TriliclIlII boeolic/IIII ssp. Ihaolldar: 
87/45 cp 29-30N 4. 1 1 .3 1 .4 3 1 5  1 08 
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Fairly narrow spikelet forks with the glumes at right 
angles on the base of the spikelet have been assigned to 
T. 1I101l0COC('1I111 (figs 8:6 and 9:3). For characteristic 
einkorn and emmer wheat spikelet forks the width, 
measured across the articulati on scar, has been 
determined (table 7). 

In contrast to wild emmer wheat, wild einkorn wheat 
has weedy characters and consequently the species 
could have maintained i tself as a weed in or near the 
<;ayonU arable fields. Moreover, two-grained wild 
einkorn is found in massive stands on basaltic soils to 
the south of <;::ayonU. On the other hand, the absence of 
wild-type (shattering) spikelet remains and the large 
proportion of wild-type einkorn kernel s with respect to 
that of the dornes tic type make one wonder whether, as 
is suggested for emmer wheat, einkorn wheatcultivation 
had also not yet resulted in the full replacement of the 
morphologically wild by the morphologically domestic 
grain type. Admittedly, this hypothesis is, to some 
extent, invalidated by the faet that wild einkorn-type 
grains do not di sappear in the upper aceramic level s for 

o 

1 
o 3 m m  
I 

2 

o 

which a satisfactory floral record has been ob tai ned 
(and have been attested also forpottery Neolithic levels). 
Thus the relatively large proportion of wild einkorn 
wheat remains puzzling. 

3. 1 .3. Bar/ey 

The paperon the 1 970 season (van Zeist, 1972) mentions 
only two fragments of barley (HordelIlIl ) grains. Samples 
from the 1985- 1 987 seasons yielded some more barley 
remains, grains as well as rachis internode fragments. 
One fairly well-preserved kernel was recovered from a 
1 970 sample that had been collected af ter the first 
author had departed from the site. However, compared 
to the number of TrificlIl11 remains, those of Horde11m 
are rather insignificant. 

In the same 1972 paper it was assumed that the barley 
remains are of the wild type, Hordell/ll SpOl1fallelll11, 
which occurs in massive stands in the <;ayonU region 
(Harlan & Zohary, 1966). Moreover, wild barley has 
weedy characters and grows in segetal habitats, e.g. 
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Fig. 9. I .  Hordl'1I111 Spol/lw/elfl// (70/R 1 9-8) :  2. Emmer ",heat spikelet fork (87/4): 3. Ei nkorn wheat spike let forks (86/27): 4. Slip{/ sp. ( S7/36): S. 
S/ip{/ alVn fragment ( 87/36). 
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Table 9. Dimensions (in mm) and index vallies of two HordelIllI spolllallelllll grains. 

Sample Sub-phase Square L 
no. 

85/89 c 27L 5.9 
70jR- 1 9  bp 27L 4.8 

alongside fields. The assumption of wild barley was 
main ly based upon the minimal representation. If the 
species had been cultivated, one would have expected 
more remains than two grain fragments. As ' the 
continuation of the botanical analyses resulted, among 
other things, in a slightly better representation of barley, 
the question arises whether the species could have been 
cultivated, if only as a minor crop. In principle the 
kernels as well as the rachis internode remains should 
allow a differentiation between Hordeum spontaneul1l 
and the domesticated two-rowed form H. distichul1l . . 

Charred rachis internodes of the wild form should show 
an intact articulation scar. Not only the articulation scar 
but also the base of the i nternodes of brittle-rachised 
barley may be expected to be undamaged. In tough
rachised Hordell/n distichlll11 the ears stay intact until 
threshed, and in threshing, the rachis usually does not 
break up at the joints between the internodes. In charred 
archaeological material, two or more internodes may 
occur still adhering together or, what is more usual, 
internodes are found with the basal part of the next 
internode attached. 

The kernel s of both barley species are rather similar, 
but those of Hordell/n spontaneul1l are characterized by 
their flatness; they are markedly thinner than those of H. 
distichlll11. Although modern grains of the two barley 
species can satisfactorily be separated, in charred 
archaeological specimens the distinction is often less 
clear, due to deformations through carbonization. 
Reasonably well-preserved barley grains from <;ayonu 
remind one of those of H. spontaneum (fig. 9: I ). The 
rachis internodes are strongly fragmented, but in various 
specimens an intact base can be observed (fig. 8:7). 
Thus, the grains as well as the rachis internode remains 
point to H. spolltanellm and there is no convineing 
evidence of H. distichul1l. It goes without saying that 

. various fragments did not allow a species determination. 
Two grains were suitable for measuring (table 9), but 
admittedly there is not rnuch to com pare with. The only 
other wild barley dimensions published so far are those 
for late-Palaeolithic Mureybit (van Zeist & Bakker
Heeres, 1 984( 1986)b: table 7). 

One could hypothesize that morphologically defined 
wild barley had been cultivated. However, in that case 
one would have expected the domestic form in the 
upper aceramic occupation deposits, as it is assumed 
that the latter developed from the wild form as a result 
of cultivation. It is very unlikely that barley was cultivated 
at aceramic <;ayonu. It is also doubtful whether it was 

B T 1 00 1 00 
LIB T/B 

J .5 0.9 393 60 
J .4 J .O 343 7 1  

gathered purposely, as in that case the remains should 
have been more numerous. 

3.2. Pulses 

3.2. 1 .  Fie/d pea 

As usual, also the <;ayonu peas show a fairly large 
variation in shape: more or less spherieal seeds as well 
as those with one ortwo flat or indented sides occur. The 
seed coat has nearly always disappeared, but in a few 
specimens from Basal-pit samples (70/R- 1 9  and R-20) 
a rough surface could be observed. A hand-picked 
mineralised pea from a Cell-house sub-phase context 
(70/U-9) has a smooth surface and it is the only speci
men in which the oval hilum has been preserved. As a 
rough seedcoat is characteristic of wild pea, one wonders 
whether the peas that were initially cultivated were still 
of the wild type (Pisul1l humi/e), while peas with a smooth 
surface, characteristic of the domestic form (Pisul1l 
sativul1l), evolved only later. A similar development is 
suggested for the <;ayonu emmer wheat (3.1.1). It 
cannot be ascertained whether the pods with the rough 
seed-walled (wild-type) peas were aIready of the non
dehiscent type (seed-retaining when mature). 

The greatest dimension of peas from various levels 
is shown in table IO. As appears from this table. there 
are no signifieant differences in size between sub
phases. The mineralized specimen (not included in 
table IO), which meas ures 5.4 mm, is larger than any 
other measured <;ayonu pea (maximum dimension 5.0 
mm), suggesting that carbonization resulted in adecrease 
in size. 

3.2.2. Lenti/ 

As was to be expeeted, the <;ayonu lentils are of the 
small-seeded type; only occasional seeds measure more 
than 3.0 mm in diameter. No increase in size is observed 
for the upper aceramic leveIs, and also the pottery 
Neolithic lentil seed s are very small on average (table 
I I ) .  It ean not be ascertained whether lentil from the 
lower levels still had wild-type characters sueh as those 
recognized in emmer wheat and field pea. 

3.2.3. Bitter ve/eli 

The seeds of bitter vetch (Vicia eI'vilia) are obliquely 
pyramidal, with a triangular base on which the radicle 
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Table I O. Largest diameter of charred PiSlIllI seeds. N is number of seeds measured. 

Sample Sub- Square N Min.  Mean Max. 
no. phase 

70/U-5 Ir 28-29/K-L 8 3.8 4. 1 4  4.7 
70/U-9 c 28-29/K-L 6 3.9 4.24 5.0 
70/R- 1 O  cp 27L I O  3. 1 3.94 5.0 
Various samples ch Various squares I I  2.8 4.04 4.6 
70/R- 1 9  
R-20 bp 27L 9 3.8 4. 1 6  4.6 

Table I I . Diameter of Lells (clllillaris) seeds. N is number of seed s measured. 

Sample Sub- Square N Min. Mean Max. 
no. phase 

Various samples POllery 27K 74 2. 1 2.7 1 3.3 
70/U-5 Ir 28-29/K-L 22 2. 1 2.59 3.0 
70/S room ' c 27-28/K-L 20 2. 1 2.42 2.8 
70/U-9 c 28-29/K-L I S  2.2 2.60 3.0 
Various samples cp Various squares 8 2.4 2.90 3.4 

Table 1 2 .  Vicia erl'ilia samples. Cell-plan sub-phase. 

Square, feature 1 7N. house DF 1 7 M  
Sample number 85/40 85/24 85/46 85/5 1 85/56 85/57 85/58 

Vicia ervilia 550 375 625 6 1 8  1 1 0 595 800 
LeIlS I 0.5 I 
PislIm 4 1 .5 0.5 

TriticlIlII boeoticl/lII/mollococcllm I 
Triticllnl spikelet forks 3 2 4 5 8 40 
Cereal grain fragments x x xx 
Pistacia fragments x x x x x x 
Amygdall/s fragments x 
Lolil/lIl 0.3 

Table 1 3. Dimensions ofVicia en'ilia. Cell-plan sub-phase. N = number is located, and a round apex. As for the position of the 
of measurements. measurements (table 13), length and breadth have been 

L B T 
determined in the plane of the triangular base, while the 
thickness is the distance between the base and the apex. 

85/40 Min. 1 .6 1 .7 1 .5 Bitter vetch seeds have been retrieved from a great 
N = 35 Mean 2.06 1 .95 1 .93 number of samples. 

Max. 2.4 2.2 2.2 Although in southeastem Turkey bitter vetch is found 

85/46 Min.  1 .9 1 .8 1 .6 in the wild (Zohary & Hopf, 1973) and moreover weedy 
N = 35 Mean 2. 1 9  2.07 2.00 forms of this species occur, one may safely assume that 

Max. 2.6 2.5 2.2 bitter vetch formed part of the crop-plant assortment of 

85/5 1 Min.  1 .7 1 .5 1 .5 
the <::ayonii farmers and that it was grown for human 

N = 40 Mean 2. 1 9  2.09 2.0 1 
consumption. Convincing evidence of the intentional 

Max. 2.8 2.5 2.4 cultivation of bitter vetch and of its use as a human food 
plant is provided by the deposit of these seeds in the fill 

85/57 Min.  1 .8 1 .6 1 .8 of house DF (square 1 7N) of the Cell-house sub-phase. 
N = 25 Mean 2. 1 4  2.0 1 1 .99 The analyses of the samples from this deposit are 

Max. 2.6 2.4 2.2 
presented in table 12. The contextual aspects of this find 

85/58 Min. 1 .7 1 .7 1 .6 will be discussed in 5.3. In this section the following 
N = 40 Mean 2.2 1 2.07 2.04 may be remarked. 

Max. 2.6 2.5 2.5 The bitter vetch supply must have been conspicuously 
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pure. The cereal remains and the nutshell fragments are 
probably of secondary origin, that is to say, that they had 
been mixed in during or af ter carbonization. The bitter 
vetch crop had been thoroughly cleaned of field-weed 
seeds and other contaminants. It is evident that this only 
makes sense if the bitter vetch was intended for human 
consumption. Before foad preparation, the poisonous 
substance in the seeds had to be removed, which could 
simply be done by soaking in water. At present bitter 
vetch is grown only for stock feed. 

The yayonii bitter vetch seeds (table \ 3) are, on 
average, about 20% smaller than those from pottery 
Neolithic Erbaba, in southwestern Turkey (van Zeist & 
Buitenhuis, 1 983: table 1 3). 

3.2.4. Other pu/ses 

Field pea, lentil and bitter vetch were commonly 
cultivated at aceramic <;ayonil. Chickpea (Cicer sp.) and 
grass pea (LathyrIIs cicera/sativlIs), on the other hand, 
must have played a much more modest role in the diet 
of the inhabitants of the site. The few wedge-shaped 
grass-pea seeds (fig. 1 0:6) are no evidence ofintentional 
cultivation. The seeds may have been collected in the 
wild or the species may have occurred as a field weed. 
Dimensions of theseseedsare: 3.6x4.5x3.4, 4.4x4.8x3.8 
and 3.8x4.4x3.8 mm. 

Chickpea (fig. 10:5) is slightly better represented. As 
with grass pea, it cannot be determined whether the 
seeds are of the domestic form, Cicer arietillI1m, or of a 
wild species, e.g. Cicer reticlllatllm, which is assumed 

Fig. I O. I .  Pis/acia sp. (70IR 4- 1 ); 2. 
Ce//is ef. IOI/me!o/'/ii (70/S room); 3. 
AI/clll/so s p .  (70/R 5 - 8 ) ;  4. 
Cllrowphom /il/c/o/'ia (70IR 1 4-2); S. 
Cice/' sp. (70/U 9-5); 6. La/hYr/ls 
ciceralsa/il'l/s (70IR 1 0-3). After van 
Zeist ( 1 972: fig. 7). 

5 

3 

to be the wild ancestor of cultivated chickpea and which 
is native to SE Anatolia (Ladizinsky & Adler, 1 976). 
Chickpea is only scarcely recorded for the (early-) 
Neolithic of the Near East. Four fairly well-preserved 
seeds measure: 3.8x3.6x3.2, 5.4x4. 1 x3.2, 4.4x4.2 x3.5 
and 3.5x3.4x2.9 mm. 

3.3. Linseed (flax) 

Virtually all l inseeds are from the 1970 campaign. 
Subsequent sampling for floral remains yielded only 
one linseed fragment. Moreover, by far the majority of 
the seeds (90 specimens) were retrieved from one 
sample attributed to the Cobble-paved house sub-phase 
(square 27L). The yayonii linseeds are characterized by 
the beak (fig. I I : I ) .  The dimensions of the seeds that 
were suitable formeasurement (most seeds are damaged) 
are show n in table 14. As for the original size, it has been 
determined experimentally (Hel bæk, 1 959) and 
empirically (van Zeist & Boekschoten-van Helsdingen, 
1991) that through carbonization linseeds shrink in 
length and breadth. Mean dimensions of 2.45x 1. 30 mm 
for the charred seeds point to an original size of at Ieast 
2.8x l . 6  mm. The concentration in one of the samples 
suggests that the seeds in question had been collected 
purposely or perhaps had been cultivated. This brings 
us to the species identity of the linseeds. The earliest 
firm evidence of l inseed cultivation is attested for 
Ramad in western Syria, dated to 7190-6700 BC 
(calibrated 14C dates). On the basis of the size of the 
seeds i t  was concluded that domestic Lin lll1l 

o 5 m m  
'-o -L..--L.--1_'---" 

4 

6 
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Table 1 4. Dimensions o f l inseeds. Lil/l/III er. hiel/lle. in 111m (N = 1 2). 
Sample 70/R- 1 O. 

L B 1 00 
L/B 

Min. 2.2 1 . 1  1 72 
Mean 2.45 1 .30 IR9 
Max. 2.6 1 .5 207 

usitatissimum is concerned there. The length of the 
Rarnad linseeds ranges from 2.8 to 3.6 mm, which af ter 
correction for shrinkage gives a measurement of 3.2 to 
4. 1 mm, with a mean value of 3.61 mm (van Zeist & 
Bakker-Heeres, 1975a, 1 982(1985». The size of the 
Ramad linseeds is typical of rain-fed agriculture. Under 
conditions of irrigation larger-sized seeds are obtained 
(Hel bæk, 1959). 

It is evident that the <;ayonii linseeds cannot possibly 
be of Linl/m usitatissimum; they are much toa smal!. An 
original mean size of 2.8xl .6 mm (see above) conforms 
to that reported for Lillum hienne Mil!. (syn. L. 
angusti/olium Huds.): length 2-3 mm (Zohary, 1972), 
2.4-2.7 mm (Helbæk, 1959), 2.6-2.7 mm (our own 
measurements). L. bienne, which is identified as the 
wild progenitor of L. usitatissimum (cf. Zohary & Hopf, 
1988: p. 1 1 5), is widely distributed over the Medi
terranean bas in and the Near East. The species 
identification of the <;ayonii linseed (Linum cf. hienne) 
remains uncertain as various other Near Eastem wild 
flax species have seeds which do not exceed 3 mm (cf. 
van Zeist & Bakker-Heeres, 1975). Flax remains 
(fragments of seeds and capsules) in samples from the 
earliest horizon of Ali Kosh, the Bush Mordeh phase, in 
southwestern Iran, are attributed by Helbæk (1969) to 
Linum hiel1ne, on the basis of the dimensions. 

The question of whether flax was gathered in the 
wild orcultivated must remain unanswered. 1t is tempting 
to hypothesize that the <;ayonii farmers had pioneered 
with flax cultivation, but this is sheer speculation. We 
don't even know whether linseeds played a more than 
marginal role in the <;ayonii plant husbandry. The find 
of 90 seeds in one of the samples may have been of an 
accidental nature. 

3.4. Nuts and fruits 

3.4.1. Pistacia 

Pistacia nutshell fragments show the highest sample 
frequencies of aU plant remains (tables 3 and 4). The 
1 970 campaign yielded intact nutshells (fig. 10: I ); in 
some of them remains of the fruit flesh and fruit wall are 
still present. Intact nutshells were found only in Cell
house sub-phase samples from square 27L. Here large 
quantities of, mainly broken, pistachio nutshells (and 
almond fruit-stone remains, see 3.4.2.) must have been 

Table 1 5 .  Dimensions of Pis/acia nutshelis in mm (N = 1 7) .  Sample 
70/R-4. 

L B T 1 00 
LlB 

Min. 3.8 4. 1 3 . 1  76 
Mean 4.47 5.03 3.50 89 
Max. 5.3 5 .6 3.8 97 

dumped in a large ash pit (see discussion in 5.3). 
The nutshells are more or les s laterally flattened and 

broader than long, which finds expression in L/B index 
values of less than I ()() (table 15). In the 1972 publication 
it is stated that the remains are of Pistacia atlantica and 
not of P. khinjuk. However, it may be better not to 
specifically attribute the nutshells to one species or the 
other. Both Pistacia species are constituents of the 
present natural forest cover of southeastern Anatolia 
(see 1.1.2). 

Appreciable quantities of Pistacia nutshell remains 
are reported for late-Palaeolithic (Abu Hureyra, 
Mureybit) and early-Neolithic sites in the Near East. 
The highly nutritive fruits (the fruit flesh is rich in fats) 
must have contributed essentiaIly to man 's diet. Fruits 
of wild Pistacia species are at present still sold in the 
markets (Zohary, 1972: p. 298). 

3.4.2. Amygdalus 

Only fragmented almond fruit-stones have been 
recovered. This is in itself no surprise, as the stones have 
to be broken to obtain the kernel s which are rich in fats. 
Fresh wild almonds have a bitter taste and, moreover, 
are poisonous because in crushing and chewing the 
seed, prussic acid (hydrogen cyanide) is formed (cf. 
Zohary & Hopf, 1 988: p. 16 1). The thick-walled 
fragments have a p itted and grooved surface and in 
som e of them the lateral keel can be observed (fig. 12). 
The shape of some large fragments indicates that the 
stones must have had a length of about 2 to 2.5 cm. 

The majority of the almond fruit-stone fragments 
derive from Cell-house sub-phase levels in square 27L, 
the same area which yielded the greatest quantities of 
Pistacia nutshell remains (see 3.4. 1 ). Post- I970 field
work campaigns produced only modest numbers of 
almond remains. Was almond for one reason or another 
not much appreciated or did it not commonly occur in 
the area? Various Amygdalus species are reported for 
SE Anatolia (Davis, 1972: vol. 4). 

3.4.3. Vitis vini/em 

From various levels one or a few grape pips were 
recovered, some of them in a rather battered state. The 
shape of the better preserved pips conforms to that of the 
wild type, viz. fairly squat with a short stalk. Wild grape 
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Fig. l l . l .  Lil/lilli cf. bie III/e (701R 1 0-3); 
2. RIIIIICX sp. (70/S room); 3 .  ScirpIls 
lIIari/illllls (701R 20-9); 4. Lolilllll 
perel/I/e/rigidlllll (701R 1 5-0). After van 
Zeist ( 1 972: fig. 6). 

vines may have been found in thiekets along streams. 
The berries are smal! and have an aeid taste. Wild-type 
grape pips are reported for Chalcolithie Korueutepe, e. 
SO km NNW of �aybnti (van Zeist & Bakker-Heeres, 
1975b: fig. 7). 

3.4.4. Othel'fl'llits alld lIutS 

Only one Ficus (fig) pip was reeovered from aeeramie 
�aybnti; pottery Neolithie levels yielded a few more 
seeds (for illustration, see Ramad, fig. 30: I ). It is likely 
that wild fig was hardly eolleeted by the aeeramie 
inhabitants, as otherwise more seeds might have been 
expeeted, seeing that eaeh fru i t eontains a eonsiderable 
number of pips. The distribution area of wild fig, Ficus 
ca/'ica s.l . ,  includes SE Anatolia (Davis, 1982: vol. 7). 

Two haekberry (Ce/tis) fru it stones were suitable for 
measurement: 6.3xS.3xS.0 and 6.2xS.6xS.4 mm. The 
stones are eharaeterized by four longitudinal rid ges and 
a rugose (eoarsely wrinkled) surfaee strueture (fig. 
10:2). Most likely the �aybnti stones are of Ce/tis 
tOlll'l1efol'tii Lam. (Davis, 1982: vol. 7). One wonders 
whether the searee representation of this edible fruit 
eould indieate that haekberry was not eommon in the 
area. 

A few aeom (Quel'cus sp.) fragments suggest that 
these fruits were gathered by the inhabitants of the site, 
probably for human eonsumption. There is eonvincing 
evidenee that in prehistorie Europe aeoms played a part 
in man's diet. The tannin whieh eau ses the bitter taste 
ean be removed by roasting the peeled aeorm. 

2 

3 

o 

4 

o 3mm 
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Fig. 1 2. Alllygdalus nutshell fragments (701R 4- 1 ). 

3.S .  Gramineae 

3.S. I . ' Lo/illm 

The Lo/illnl grains are dorso-ventrally eompressed, and 
oblong in outline(fig. I I :4). In som e Lo/iunl grains parts 
of the finely papillose enveloping braets are still 
preserved. Most of the earyopses are broken; a few 
almost intaet grains measure4.0x 1.4, 3.6x 1.3 and 3.4x 1.2 
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mm. Lotium perenIle L. as well as L. rigid/lin Gaudin 
come into consideration. The latter is at present a 
common arable field weed (e.g. lansen, 1 986). 

3 .5 .2. Sripa 

One sample (87/36) yielded broken caryopses of Sripa, 
amounting to about five complete specimens. Figure 
9:4 shows a reconstructed linear-cylindrical fruit. In 
addition, twisted Sripa awn fragments (fig. 9:5) were 
retrieved from a few samples. Sripa caryopses are 
reported for late-Palaeolithic Abu Hureyra (HiIlman et 
al., 1 989) and early-Neolithic Ganj Dareh Tepe (van 
Zeist et aL, 1 984( 1 986». Korber-Grohne ( 1 987)  
describes and illustrates Sripa awn remains from a 
Middle-Neolithic site in Gennany. 

Feathergrass species are typical of steppe vegetation. 

3.5.3.  Ecllillaria 

Smal! .  squat fmits. tapering at the embryo end and 

1 

3 

4 

o 2mm 
�, __________ L-________ �, 

o Smm 
�, --1._'---'----'----', 

rounded-truncated at the apical end (fig. 1 3 :  I ). Echinaria 
capirara (L.)Desf. is reported for SE Anatol ia (Davis. 
1 985; vol. 9). This grass is only scarcely represented at 
<;:ayonli. 

3.5 .4. arller Gralllineae 

Agrosris-type: small ( 1 .2  mm long), slender caryopsis. 
Emilius: only broken grains. 

3.6.  Leguminosae 

3.6. 1 .  Vicia sp. (verch) 

Veteh seed s are among the most abundant plant remains 
at <;:ayonli (tables 3 and 4). The shape of the seeds is 
variable. Where (part of) the seed eoat is preserved it 
shows a finely granular surfaee pattern. Thedimensions 
of seeds in various samples are shown in table 1 6. The 
majority ofthe vetch seeds measure between 2.0 and 2.5 
mm. Only oeeasional seeds are bigger than 3 mm. More 

.. -0 
2 

Fig. 1 3 . l .  Echinaria capi/a/a (87/45); 2. 
Ziziphora sp. (87/ 1 4);  3,4. La/hyrus 
aphaca type (86/6). 
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Table 1 6. Largest d i mension ( i n  mm) oF \licia sp. seeds. N is nllmber 
of seeds measured. 

Sample SlIb- Sqllare N M i n .  Mean Max. 
no. phase 

86/6 ep 1 9L 1 4  1 .7 2.27 3.3 
70jR- 1 5  eh 27L ' 1 3  1 .8 2.25 2.5 
70jR- 1 9  bp 27L 1 5  1 . 8 2. 1 0  2.5 
70jR-20 bp 27L 25 1 .4 1 .96 2.4 
87/36 bp 27L I I  1 .3 1 .94 2.3 
70/G-8 g 27L 40 1 .5 2.05 2.4 

than one Vicia species may be represented. Vetch spe
cies may have expanded as weeds of cultivation. One 
wonders whether the great numbers of vetch seeds 
could be interpreted as evidence of the intentional 
collecting of these seeds for human consumption, 

3.6.2, Lathyrus aplwca type 

The seeds are elliptic in outline (fig. 13:3,4). Hilum and 
radicle are not preserved, Five seeds from sample 86/6 
(Cobble-paved house sub-phase) measure 3,65(3.4-
4.0)x3,09(3.0-3.2)x2.64(2.4-3.0) mm. At first we 
wondered whether a small, somewhat aberrant form of 
PislIm or perhaps a large-seeded Vicia was concemed. 
Lathyrus aphaca is a common weed of arable fields. 

3.6.3. Lathyrus hirslltus type 

One Lathyrlls hirsllflls-type seed, largest diameter 3.0 
mm, was recovered. Characteristic of this type is the 
rugulose (wrinkled) seed co at. 

3.6.4. Other Legllminosae 

AstragaIlIs: Ramad, fig. 28:7,8. 
Medicago sp. :  Ramad, fig. 28:4. 
Medicago radiata: Ramad, fig. 28: I .  
MelilotllS: Ramad, fig. 28:9, 1 0. 

3.7. Other wild plant taxa 

3.7. 1 .  Chrozophora 

This type is listed as cf. Boraginaceae in the 1 972 
publication. The squat, angular seeds are pointed at the 
upper end and have a warty surfaee (fig. 10:4). The 
dimensions of 6 specimens are 4.2(3.9-4.4)x3.5(3.4-
3.6)x2.8(2. 7 -3.0) mm. Chrozophora tinctoria (L. )A.J uss 
(Euphorbiaceae family) occurs as a field weed. 

3.7.2. Galium 

Hemispherical fruits, with a round concavity on the 
ventral side. The size of 12 specimens varies from 1.1 
to 2.9 mm. Probably more than one species is represented. 

Table 1 7. Dimensions in mm and index val lies or'Lyci/l1l/ type ' s seeds. 

L B T 1 00 1 00 
LlB T/B 

87/ 1 4  M i n .  2.4 1 .9 0.8 68 23 
N=50 Mean 3.35 2.79 1 . 1 6 1 22 43 

Max. 4.2 3.8 1 . 7 1 54 72 

87/ 1 3  M i n .  2.3 I .  il 0.6 94 2 1  
N=20 Mean 3.06 2.55 1 .04 1 2 1  43 

3.7.3. 'Lycillm type' 

Well-preserved specimens of this enigmatic seed type 
are flat, broadly obovate in outline, and obliquely 
pointed at the base (fig. 14). Due to carbonization the 
seeds are often misshapen. In a few specimens parts of 
a pitted seed wall have been preserved (fig. 1 4:4). The 
dimensions of this seed type are presented in table 17. 
The wide range in the L/B and T/B index values 
iIIustrates the variation in the shape of the seeds. 

In the course of the investigation various possibIe 
identifications have been considered, such as Sorhus, 
Pyrus, a member of the Solanaceae family, Ranunculus 
and Lonicera. However, none of them fits. This type 
was found in a fair number of samples, particularly in 
those from the Channelled-house sub-phase (table 4). 
In one sample (87/14, table 23) more than a thousand 
specimens were counted, which makes one suspect that 
the seeds, or the fruits which may have contained the 
seeds, were collected purposely. 

3.7.4. Scirpus maritinllIs L. 

Nutlets obovate in outIine, tapering towards the base. 
The ventral side is more or less flat, while the dorsal side 
is roof-shaped (fig. I I  :3). Surfaee is smooth. Dimensions 
of 8 fruits are 1.8( 1.6-2.0)x 1.4( 1.3-1.6) mm. Although 
the scientific and colloquial names of this species 
suggest that it is confined to more or less sal ine habitats, 
Near Eastem Scirpus maritimus (sea c1ub-rush) occurs 
also in fresh-water swamps. 

Due to an incorrect identification of modern cypera
ceous fruits from a Turkish provenience, in the 1 972 
publication this fruit is indicated as Cyperus sp. Near 
Eastern Sei/pus maritimus nutlets are markedly smaller 
than those from western Europe. 

3.7.5. Ziziphora 

Fruit.s obovate in outline, apical end rounded, pointed at 
the base, with conspicuous basal depressions (fig. 13:2). 
One sample (87/14, table 23) yielded a comparatively 
great number of Ziziphora fruits. Dimensions of 8 
specimens: 1.4( l .3-1.5)xO.6(0.5-0. 7) mm. 

A few Ziziphora species are reported for Turkey 
(Davis, 1982: vol. 7). 
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3.7.6. Rarely occurring types 

Adonis: Ramad, fig. 30:9, 1 0. 
Anchusa: this publication, fig. 1 0:3,  5.0x3.3x2.6 mm. 
Fumaria : Korucutepe, fig. 8 :6; Ramad, fig. 30:2. 
Helianthemum: cf. Ramad, fig. 23:6. 
Lithospermum tenuijlorum: Ramad, fig. 22:6,7. 
Malva: Ramad, fig. 24: I l . 
Plantago lagopus type: Ramad, fig. 30:5. 
Polygonum corrigioloides type: Ramad, fig. 30:7. 
Rallunculus arvensis type: cf. Korucutepe, fig. 8:8. 
Rumex: this publication, fig. 1 1  :2, c. 2.0x 1 .4x 1 .4 mm. 
Sirene: Ramad, fig. 23 :4. 
Thymelaea: Ras Shamra, fig. 7: 1 2. 
Vaccaria: half a seed; Ramad, fig. 24:3. 
Verhascum: seed, 0.8xO.6 mm; van Zeist & Waterbolk
van Rooijen, 1 985 : fig. 4:4. 

2 

D Fig. 14. 'Lyciu/1/ type' .  1 -4.7. (87/ 1 4):  
5,6. (86/7 1 ). Detai l  of wal l  surfaee 
structure is shown in 4a. 

4. CHARCOAL ANAL YSIS 

No systematic charcoal identifications have been carried 
out. The majority of the identifications ofmaterial of the 
1970 campaign are for hand-picked samples, parti y 
destined for radiocarbon dating. In most of the flotation 
samples the wood charcoaI pieces are toa small or of too 
poor quality to allow an identification. The structure of 
the w�od

. 
had often seriously been affected by 

carbOntZatlon. The sample frequencies of the wood 
types demonstrated are shown in table 18; unidentified 
charcoal is not incIuded. Almost all samples which 
yielded identifiable charcoal are from the eas tern 
excavation area. 

The Tamarix identifications reported in the 1 972 
publication turned out to be incorrect. In preparing the 
present publication some doubt arose whether the 
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Table 1 8. Charcoal analysis. Numbers of samples i n  which Ihe wood 
Iypes idenlified were found. 

Sub-phase QllerclIs Pislacia Rosaeeae Fraxil/lls Lycilllll 

Cell house 2 
Cobble-paved 
house .2 6 
Channe lied 
house 8 4 2 
Basal pils 2 2 4 
Grill house 

Fraxinus identifications made in the field in 1970 are all 
correct, but this could not be checked any more. On the 
other hand, in one of the samples examined later, within 
the framework of the present study, Fraxillus could be 
established. The Rosaceous wood could be of AlIlyg
dalIIS, but other taxa, e.g. Crafaegus, come also into 
consideration. 

From table 18 it is clear that the data are altogether 
insufficient for a quantitative evaluation. They show us 
only which kinds of timber were used by the occupants 
of the site, either for building purposes or for fue!. 
Pisfacia at/anfica as well as P. khilljuk are to be expected 
in the surroundings of aceramie (early-Holocene) 
<;ayoni.i. Apparently the faet that Pisfacia yielded much 
appreciated fruits did not prevent people from cutting 
down trees. May we assume that there were enough? 
Quercus branfii is a deciduous oak species which very 
likely was found in the <;ayonii area, but more oak 
species come into consideration, e.g. Quercus baissieri 
and Q. infecforia. Fraxinus rafulldijo/ia is a constituent 
of the mixed-oak woodland which under the present 
c1imatic conditions would be the natural vegetation of 
the <;ayonii area (1.1.2). It may be toa far-fetched to see 
in theLycium wood charcoal identification an indication 
that the enigmatic 'Lycium-type'seed (see 3.7.3) is 
indeed of Lycium. 

No coniferous wood has been demonstrated for 
<;ayonii; JUl1iperus D.\ycedrus forms part of the SE 
Anatolian mixed-oak woodland. 

5. THE INTERPRETATION OF THE DATA 

5. 1 .  Introduction 

From the discussion of the plant remains in section 3 it 
will be clear that emmer wheat and einkom were the 
predominant if not the only cereals of aceramic <;ayonii, 
while lentil, field pea and bitter vetch were the main 
pulse crops. Wild vetch seeds (Vicia sp.) could have 
been an additional source of vegetable proteins. Wild 
pistachio (Pisfacia af/amica/khinjuk) must have been a 
major source of vegetable fat, supplemented by wild 
almond and perhaps by linseed (Lillum cf. hil'llllf). Shifts 
in the frequencies of food-plant remains could have 

been the result of dietary changes, e.g. the (partial) 
replacement of one crop plant by another Ol' changes in 
meat consumption, implying an increased or decreased 
proportion of animal protein and fat in the diet. Changes 
in plant husbandry should find expression in changes in 
the archaeological plant record through time (the 
chronological distribution). In addition. the spatial 
(horizontal) distribution of plant remains could in 
principle i n f Olm us about the occurrence and location of 
crop-processing/food-preparation areas (so-called 
activity areas), whether or not associated with archaeo
logical features. 

It is evident that for determining possibie differences 
in the spatial and chronological distribution of plant 
remains, a fairly equal representation of the various 
occupation phases and areas excavated in the archaeo
logical plant record is desirable. Unfortunately, as 
appears from figure 6, in which the numbers of samples 
which yielded plant remains other than wood charcoal 
are shown per square, this condition cannot in any sense 
be met. Only for a few squares is an appreciably great 
number of samples available. Moreover, as has aiready 
been mentioned, many of the samples yielded only 
insignificant numbers of plant remains. The above 
implies a considerable limitation to the degree of detail 
to be obtained from the <;ayonii plant record. In general 
only some broad generalizations ean be made. 

5.2. The chronological and spatial distribution of 
plant remains 

For a discussion of the chronological and spatial 
distribution of plant remains only species and groups of 
species which are more than occasionally represented 
in the archaeological record are of importance. Seed 
and fru it types which occur in one or a few samples with 
one O l' two specimens are not of relevance for 
speculations of this kind. This means that many of the 
taxa demonstrated for <;ayonii ean be left out of 
consideration here. As a matter of faet, food plants are 
by far the best represented taxa. 

The chronological distribution of plant remains will 
be discussed at the level of the occupation sub-phase. 
Thus, the samples attributed to a particular sub-phase 
are taken together. This procedure generally results in 
satisfactorily greater numbers of samples and quantities 
ofplant remains, although the upperaceramic occupation 
sub-phases remain poorly represented. To facilitate the 
comparison between sub-phases, in tab le 19 the mean 
numbers of seeds and fruits per I O  samples are shown. 
Moreover, morphologically wild and domestic forms 
of both einkorn wheat and emmer wheat have been 
lumped (tables 3 and 4 provide the more detailed 
information). As for the spatial distribution, the western 
and eastern areas will be compared with each other, 
again at the level of the occupation phase (table 20). The 
highfy uneven distribution of the samples examined 
prevents the establishment of possible plant distribution 
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Table 19. Densities of seeds etc. in occupatiol1 sub-plmses. expressed as mean numbers per IO samples. 

Sub-phase r g b ch ep c e/Ir Ir  
Excavation area E E+W E E+W E+W E+W E E 
Number of samples 1 6  32 23 4 1  38 67 8 56 

TriticlIlI/ boeoticlIlI/ + II/OIIOCO(CIIIII 1 .3 4.0 3 . 1  1 .8 1 .3 1 .3 
TriticlIIlI dicoccoides + dicOCC1I1II 1 .6 5.9 5.4 0.8 5.4 2.5 
TriticlIlII spikelet forks 5.6 77.2 108.3 225.6 1 30.8 38.8 1 5.0 
HordelIllI grains 0.3 0.8 1 .0 0. 1 0.3 
HordelIllI rachis imemodes 0.9 0.9 2.0 0.8 0. 1 
1: Cereal grains x 3.5 1 1 . 1  9.6 3.2 7.2 3.8 

PiSlIllI 4.8 1 3.5 1 1 .3 9. 1 6.4 3.8 74.0 
Lells 0.6 1 .3 0.7 2.0 6.7 1 1 . 1  1 .3 1 86.0 
Vicia en'ilia 4.2 2 1 .5 1 7.9 27.2 25.0' 1 .3 7.0 
1: Pulses 0.6 1 0.3 36. 1 32.3 43.3 43.75 6.3 267.0 

Pistacia' xx xx xx xx xx xxx xx x 
Alllygdallls' x x x x x xx x 

Vicia sp. 8.4 53.9 78.5 42. 1 3 1 . 1  2 1 .2 3.8 x 
Other Leguminosae 1 .3 1 .5 0.9 4. 1 5.5 0.4 0.6 
Lolilllll 0.6 1 .9 5.9 3.6 1 .3 1 .2 
Other Gramineae 1 .6 3. 1 5.0 2.9 3.4 1 .2 1 .3 
Scirplls lIIaritill/lIS 0.6 1 .6 8.7 2.2 1 .6 0.8 
Cilrozopilora 0.6 1 . 1  1 .7 0.6 
GaiillIII 0.6 1 .3 0.4 0.5 1 .0 1 .3 
Zizipilora 0.6 1 4. 1 '  0.3 0.3 
'Lycillll/ type' 0.6 9.6 8 1 .03 6. 1 0.2 

'Estimates based UPOI1 quantities of nutshell remains and sample frequencies: x present; xx fairly common; xxx common 
'Almost al l seed s in one sample (see table 23) 
3Sample \Vith 1 1 70 seeds (see table 23) not included ( N  = 40) 
'Vicia en'ilia deposit samples (see table 1 2) not included (N = 60) 
5Corrected for Vicia e/vilia deposit samples 
6Four samples from inside same house (see table 24) 

pattems, apart from a few concentrations ofplant remains 
to be discussed below (5 .3).  

The volumes of soil floated have not always been 
recorded, but an overall average of 25 l i tres of soil per 
sample should be a fair  estimate. This would imply that 
the numbers shown in tables 1 9  and 20 are those per 250 
l i tres of soil, on average. 

Dur init ial intention was to discuss the chronological 
and spatial distribution ofthe floral remains separately, 
but this tumed out to be unpractical. 

From the lowermost occupation leveIs, the Rounded
hut sub-phase, conspicuously few cereal- and pulse
crop remains were recovered: some chaff and cereal 
grain fragments and one lentil. These numbers are so 
low that one could question whether wheat and lentil 
had been food plant s ofthe earliest occupants ofthe site. 
Could the few remains of these plants have originated 
from the overlying Grill-house sub-phase leveIs, in 
which, as is show n in table 1 9, cereals and pulses are, on 
average, better represented? This  suggestion is inval i
dated by the fact that Grill-house sub-phase samples 
from the eastem area, to which the rounded huts are 
confined, yielded relatively few cereal remains and 
only one pulse-crop seed (table 20). Thus, these levels 
were not a particularly rich source of charred plant 

remains to be carried downwards (through the activity 
of man and burrowing animaIs). By far the most 
numerous plant remains in the rounded hut samples are 
Pistacia nutshell fragments, suggesting that pistachio 
fruits were gathered intensively. Admittedly, the tough 
nutshells may have had betterchances ofbeing preserved 
than cereal grains and pulse seeds, but if the latter had 
played a substantial role in the food economy, a better 
representation in the archaeological plant record might 
be expected. Thus, it is tempting to speculate that 
cereals and pulses, wild or cultivated, were at most of 
minor importance in the earliest stages of occupation. 
Be this as it may, the floral record of the Rounded-huts 
sub-phase is cJearly distinct from that ofthe succeeding 
sub-phases. 

The Grill-house sub-phase plant record, taken as a 
whole, provides a picture comparable to that of most 
other occupat ion sub-phases i n  that pulse-seed 

frequencies are h igher than those of cereal grains. There 
are two differences: distinct Triticum dicoccum-type 
grains are lacking and the seed densities (numbers of 
plant remains pervo1ume ofsoil) are still comparativeJy 
low. The low mean seed density is mainly accounted for 
by the eastem area (table 20). Pulse-crop and wild vetch 
(Vicia sp.) frequencies show the most conspicuous 
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Table 20. Densities of seed s etc. in  occlIpation sub-phases itemized per excU\'ation area, expressed as mean nllmbers per IO samples. 

Sub-phase g ch cp c 
Excavation area E W E W E W E W 
Number of samples 1 7  1 5  2 1  20 24 1 4  20 47 

Triticl/lII boeoticl/lII + 1II01l0COCCI/III 0.6 2. 1 1 .2 5.0 1 .5 2.5 2.0 1 .0 
TriticllIIl dicoccoides .+ dicOCC1/1II 0.5 2.7 4.9 6.0 0.4 1 .4 1 7.5 0.2 
Triticl/lII spike let forks 68.2 87.3 6 1 .0 398.5 1 05.8 1 73.6 39.5 38.5 
Hordel/III grains 0.5 1 .9 0.2 0.2 0.5 0.3 
Hordel/III rachis intemodes 1 .8 1 .0 3.0 004 1 .4 0.5 
L Cereal grains 2.2 4.9 8.0 1 1 .2 1 .9 5.6 20.0 1 .7 

Pisl/lII 0.6 9.7 9.8 1 3.0 1 3.5 1 .4 1 3.8 3.3 
Lells 2.7 0.7 3.3 2.5 1 3.9 29.5 3.2 
Vicia ervilia 9.0 1 5.0 2 1 .0 20.0 39.6 46.3 14 .5· 
L Pulses 0.6 2 1 .3 26.0 39.0 36.5 55.0 9 1 .0 22.05 

Pis/acia' xx xx xx xx xx xx xxx xx 
Alllygdall/s' x x x x x x xx x 

Vicia sp. 9.7 104.0 32. 1 52.5 1 9.0 5 1 .8 60.5 4.5 
Other Leguminosae 1 .2 1 .9 0.5 8.0 2. 1 I l A 0.8 0.2 
Lolilllll 0.9 3.0 2.4 4.9 3.6 2.0 0.8 
Other Gramineae 1 .2 5.3 1 .2 4.8 4.6 1 .4 2.3 0.7 
Scirpl/s lIIari/illll/s 1 .2 2.0 3.3 1 .0 1 .3 2. 1 2.8 
Chrozophora 1 .3 1 .0 2.5 2.0 
GalilIllI 1 .3 0.8 1 .4 3.0 0. 1 
Ziziphora 1 .3 29.0' 0.4 1 .0 
'Lycil/III type' 1 70.53 1 6.4 0.3 

' Estimates base d upon quantities of nutshell remains and sample frequencies: x present; xx fairly com mon; xxx common 
2 Almost all seeds in one sample (see table 23) 
3Sample \Vith 1 1 70 seed s (see table 23) not included ( N  = 19) 
'Vicia ervilia deposit samples (see table 1 2) not included (N = 40) 
5Corrected for Vicia e/vilia de pos it samples 

differences between the eastern and western areas. Low 
seed densities are sometimes explained as the result of 
op en and/or short-Iasting occupation. There is a relation 
between the density of the botanical record and the 
number of people who l ived in a certain area during a 
certain period of time: the more people there are, the 
more refuse is produced. Such an explanation does not 
apply to the <;aybnil Grill-house sub-phase. Judging 
from the numbers of houses uncovered so far, the 
eas tern area must have been inhabited at least as densely 
as the western one (see Schirmer, 1 990: fig. 2). As a 
matter of fact, the question of what may have caused 
marked differences in quantity and quality of floral 
remains between sites and within a site has not yet real ly 
been tackled. We are st i l l  i n  the dark about the 
taphonomic processes which ultimately resulted in the 
incorporation and preservation of seeds, fru its, charcoal 
and other plant particles in occupation deposits. 

Most curious is  the near absence of pulses in the 
eastern area. Should one believe that during the Grill
house sub-phase there were marked differences in 
consumption pattern between the two areas? The 
comparatively high vetch seed densities from the Grill
house sub-phase onwards make one wonder whether 
these wild leguminous seeds were gathered for human 
consumption. 

Botanical information on the Basal-pits sub-phase is 
available only for the eastern area. The densities of 
almost all categories of plant remains are significantly 
higher than those ofthe Grill-house sub-phase, which is 
even more pronounced if the com pari son is confined to 
the eastern area. Morphologically defined TriticlIm 
dicocclInl could be established with certainty for this 
sub-phase. Should there be a final attribution of the 
basal pits to the Channelled-house sub-phase, thi s would 
be supported by the botanical evidence: there is a fair 
resemblance between the floral records ofthe Basal-pit 
and Channelled-house samples. On the other hand, 
from a botanical point of view there is  no serious 
objection to the idea of a separate Basal-pits sub-phase, 
with the understanding that a return to housing i n  
subterranean huts did not result in  a more primitive type 
of subsistence economy, i .e .  with a reduced reliance on 
plant cultivation. 

A characteristic featureofthe <;aybnil plant husbandry 
is the predominant role ofpulses. In al most all occupation 
sub-phases, pulse-seed frequencies are much higher 
than those of cereal grains. It is true that wheat chaff 
remains are very numerous, but these represent crop
processing waste not destined for human consumption. 
In prehistoric and early-historical sites cereal grains are 
usually much more numerous than pulse seeds. This has 
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raised the question whether cereals have better chances 
of being preserved in a carbonized condition than 
pulses. Be this as it may, one may safely assume that 
leguminous plants played a prominent part in the diet of 
the aceramie inhabitants ofthe site. It  is striking that this 
tradition persisted for a very long time. Also in the 
pottery Neolithic samples, pulse-crop seeds outnumber 
cereal grains by far. 

As has aIready been mentioned, the archaeobotanical 
record of the Channelled-house sub-phase shows 
considerable resemblance to that obtained for the Basal
pits leveIs. The greater density of chaff remains is 
wholly accounted for by the western area, with a five 
times higher density than in the eas tern area. Could this 
indicate that during the Channelled-house occupation 
sub-phase the western area witnessed more crop
processi ng (dehusking) activities than the eastern one, 
for instance, because the former area had more the 
function of a l iving quarter than the latter one with the 
skuli building? 'Lycillm-type'shows a concentration in 
house DI, square 20L (see table 23 and discussion in  
5 .3) ,  which accounts for the high mean density, also 
af ter correction for the sample in which more than 1 000 
specimens were counted. The distribution of 'Lycillm
type'seeds is  almost as enigmatic as the species identity 
of this type itself. Large numbers of seeds and a high 
sample frequency are characteristic of the ChannelIed
house sub-phase level s in the western area (table 20) 
and not a single specimen in contemporary levels in the 
eastem area. 

The floral record of the Cobble-paved house sub
phase suggests a shift in the cereal-grain and pulse-seed 
proportions. In the previous occupation sub-phases the 
ratio between cereals and pulses is about I to 3,  but in  
th is  sub-phase the density of pulse seeds is more than 
ten times h igher than that of cereal grains, although this 
ratio may be somewhat exaggerated due to the ab
normally low emmer-wheat density. This  shift in favour 
of pulses is manifest in both the eas tern and western 
areas, so that one may assume that there was a real 
reduction in the contribution of cereals to the diet of the 
<;ayonti inhabitants. The reason for this change is 
puzzling, particularly because it is not clear which other 
food sources could have substituted forthecarbohydrates 
of the cereals. In the Cobble-paved house sub-phase 
wi ld  emmer-type gra ins  have d isappeared, but  
admittedly i t  is not clear how this  should be interpreted 
(see 3 . 1 . 1 ). The increased len til  density is largely 
accounted for by the len til seeds in the western area. The 
western area has a significantly h igher chaff density 
than the eastem one, but the difference is not so large as 
in the preceding sub-phase. 

In the Cell-house sub-phase the ratio between total 
cereal-grain and pulse-seed densities (about I to 6) i s  
again distinetly higher than in the early stages of 
occupation, suggesting that the shift to a greater reliance 
on pulse crops established for the Cobble-paved house 
sub-phase was not of a temporary nature, but that it 

persisted. Thedeternlination ofthe Vicia el1lilia densities 
is somewhat complicated by the bitter vetch deposi t  i n  
and near house DF, in  the western area (see discussion 
in 5.3). The almost pure b itter vetch samples from this 
deposit are not included in the ca\culation ofthe densities 
of this seed type. In determ ining the total pulse-seed 
densities a correction is made for these bitter vetch 
samples. The mean density for emmer-wheat grains is  
much h igher than in  the previous sub-phase and again 
at the level of the Channelled-house and Basal-pit 
samples. One should perhaps be wary of concluding 
that there was a temporary decIine in the economic 
importance of emmer wheat in the Cobble-paved house 
sub-phase. It cannot be excluded that the scarce 
representation of emmer-wheat grains in the latter sub
phase is due to accidental factors. Moreover, in this sub
phase wheat-chaff frequencies are certainly not low. 
Curiously, the eastem and western areas of the Cell
house sub-phase show greater difference in mean em
mer-wheat densities (table 20) than there is between the 
Cobble-paved and Cell-house sub-phases (table 1 9). 

One wonders what explanation there could be for the 
strik i ng differences in seed densi ties between the eas tern 
and western areas of the Cell-house sub-phase. The 
usually low numbers of plant remains coupled with an 
unequal sample distribution may, in some instances, 
have resulted in inaccurate quantitative information. 
Only changes in food-plant proportions which embrace 
more than one occupation s ub-phase should be 
considered as indicative of changes in plant husbandry. 

It is evident that the botanical information available 
for the upper two occupation sub-phases is  altogether 
insufficient for drawing conclusions. From deposits 
attributed to the Cell/Large-room transition sub-phase 
only 3 cereal grains and 5 pulse seeds were recovered in  
addition to a few seeds of wild plants. It  is  unl ike\y that 
during the final aceramie occupation sub-phase only 
pulse crops and no cereals would have been cultivated. 
Four of the five samples are from the fill of the same 
house (see 5.3)  and the fifth sample is almost devoid of 
plant remains. 

The scarcity ofbotanical information for the youngest 
aceramie sub-phases m ust, to a large extent, be due to 
the faet that in the upper level s of the site usually few 
plant remains are preserved. As a result of alternating 
wetting and drying of the upper layers during hundreds 
and thousands of years the charred plant remains have 
disintegrated. 

In conclusion it can be remarked that the <;ayonti 
archaeobotanical record provides evidence of some 
changes in the food-plant exploitation in the course of 
the aceramie occupation. Differences in floral remains 
betwee,n the eas tem and western excavation areas may 
reflect intra-site differences in plant use and/or food
processing activities, but speculations ofthis kind should 
be considered with due reservation. 
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5 .3 .  The plant record i n  relation to context 

One of the questions that are put to the archaeobotanist 
is whether a relation between archaeological features 
and the composition of plant remains recovered from 
these features can be established and if so, what such a 
relation may mea!}. In other words, do the plant remains 
provide further information on the function of the 
feature or, alternati vel y ,  do they correspond to what was 
expected by the archaeologist (and botanist) on the 
basis of the kind of feature? Obvious archaeological 
features on the function of which the archaeobotanist is 
expected to provide information include jars, storage 
pits and ovens (what has been stored or prepared?). 
Unfortunately, the interpretation of possibIe plant 
remains obtained from such features in terms of the 
function of the latter is less clear-cut than one would 
wish. Moreover, features ofthis kind are either not to be 
expected in aceramic yayonti (jars) or have not been 
unearthed or sampled for botanical examination (only 
two samples are reported to deri ve from a bin, see 
below). As a matter of fact. the roasting pits from the 
lower occupation level s are distinct features, which, as 
it were, cal1 for a botanical evaluation. This topic will be 
discussed in  the next section (5.4). 

The most obvious features at yayonti are the house 
plans. In a first attempt to get some hold on possible 
correlations between the composition of plant remains 
and archaeological context, it was considered whether 
a comparison between houses makes sense. Are there 
archaeobotanical differences between houses which 
could be explained in terms of socio-economic differen
tiation within the site or, for instance, between the 
' public 'ritual skul1 building and the other, domestic 
buildings? This approach turned out to be unpromising. 
One of the reasons why this approach failed may have 
been that in general the samples from inside house plans 
have no direct bearing on the occupation of the house 
concerned. Inspection of the field data showed that 
many samples are from contexts which very Iikely date 
from before or af ter the occupation. The remains of a 
bitter vetch supply in house DF is a notable exception. 
It wil1 be discussed below. 

In the majority ofthe samples that yielded more than 
a few plant remains, typical refuse, such as chaff (glurne 
bases, spikelet forks, rachis internodes) and Pistacia 
nutshell fragments, is most common, with occasionally 
a fair number of seeds of cultivated species or wild 
plants. The botanical contents are usually of mixed 
origin, that is to say, the plant remains deri ve from 
various house hold activities. Specific activity areas 
with respect to food plants, such as areas for storage and 
processing, are only seldom indicated by the archaeo
botanical record. As a case in point, table 2 1  shows the 
contents of an 'ash deposit ' in square 20M, attributed to 
the Channelled-house sub-phase (ch3). This example is 
illustrative of many of the yayonti samples, with the 
understanding that the actual botanical composition 
varies considerably. 

The botanical contents of an ash pit from square 27L, 
attributed to the Cell-house sub-phase (c3), differs from 
other refuse deposits in that chaff is al most absent (table 
22). Apparently the dehusking of einkorn and emmer 
wheat was not carried out in the direct vicinity of this 
ash pit.  Pistacia and Amygdalus nutshell remains are 
predominant by far. Even complete pistachio nutshells 
were recovered from the fill of this pit (fig. I O: I ) . 
Estimates ofthe numbers ofwhole pistachio and almond 
nutshells are presented in table 22. What is the 
explanation for the extraordinarily large quantities of 
nutshell remains? As for almond, one could imagine 
that the stones were cracked to retrieve the edi ble 
contents, after which the shelIs were thrown in the 
refuse pit which was periodically set afire. In wild 
pistachio, i t  is the fruit  flesh that was consumed or from 
which the oil was extracted. Could i t  be that the fruits, 

Table 2 I .  Samples rrom ash deposit in sqllare 20M. suh·phase ch3. 

Sample number 1 986/ 30 38 29 23 

TriticlIlI/ II/OIIOCO('('IIIII 2 
TriticlIIlI dicocclIlI/ 2 O.S 
TriticlIlI/ spikelet rorks 87 89 66 4 
Hordellll/ raellis internodes 4 
Cereal grain fragments xx xx x 
Lells I .S 
Ilicia ervilia 1 7  2 
Pulse grain rragments x 

Ilitis 
Pistacia x xx x x 
Ilicia sp. S 3 
Ilicia fragments xx 
Lolilllll 
Unident. Gramineae 
Unident. Compositae I 
Unident. Umbelliferae I 
'Lycillll/ type' 9 27 

Table 22. NlImbcrs or seeds and fru i ts retrieved rrom rive samples 
rrom 'ash pit' 70/R 5-8 (square 27L. sub-phase c3). In braekets 
nllmbers or samples in which taxon is represented. or PistlIcia and 
AII/yg"a/II.�. numbers or whole nutshells are estimated (on the basis of 
weight). 

TriticlIlI/ II/O/IOCOCCIIII/ I (2) 
TriticlIIlI dicocclIlI/ c. 1 8  (4) 
TriticlIlI/ spikelet rorks I ( I )  
Pisllll/ 2.S (2) 
LeIfS 2 ( I )  
Ilicia e/Ti/ia c. 27 (4) 
Vicia sp'. 6 (2) 
Unidenl. Leguminosae 2 ( I ) 
Pistal'ia c. 2S6 (S) 
AII/ygda/m c. 1 6  (S) 
QllerClls c. O.S (2)  
Lolillll/ I ( I )  
Galillll/ 3 (2) 
Alle/liisa I ( I )  
Unidentiried ( I )  
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Table 23. Samples from ash deposits i n  Channe l ied-house (ch3) DI. square 20L. 

Sample number 1 987/ 6 

TritiC/lIII /Joeotin/III 
Triticl/lII 1II01l0CO('CI/III 
TritiClIIII dicOCC1/1II 
TritiwlII spikelet forks 49 
Unident. rachis internodes 
Cereal grain fragments xx 
PiSl/1II 
Vicia en'ilia 2 
LatllYl'IIs ciceral.\{/til'l/s 
Pulse grain fragments x 

Pisracia fragments xx 
Alllygda/I/s fragments x 
Vicia sp. 2 
Vicia fragments 
Lo/il/III 
Bmllll/s 0.5 
Stipa awn fragments 
Unident. Gramineae 
A dOIl is 
Litl/OspeJ'/ll/lII1 telll/i(lol'lllll 
Chrozophora tille/oria 
Scirpl/s lIIaritillll/s 
Ziziphora 
'Lycil/III type' I O  

af ter they had been made more tast y by roasting, were 
eaten as such and that the i ntact or cracked nuts were 
spat out, after which they ended up in the refuse pit? 

Mention is made here of the botanical record of the 
seven samples from fill deposits inside ChannelIed
house DI (table 23). In  general, the floral composition 
of these samples confonns to that of other samples of 
occupational fill. What is  striking, however, is the 
extraordinarily large number of ' Lycium-type 'seeds. In 
one of the samples 1 1 70 specimens were counted. As 
has aIready been discussed (3.7.3), the species identity 
of this type is still puzzling. The concentration of 
'Lyciu/Jl-type'seeds suggests that somewhere in this 
particular area a supply of these seeds had been stored. 
Whether or not the seeds were stored in house DI 
remains uncertain. On the other hand, the circumstantial 
evidence is indicative of the intentional gathering of 
this seed type or alternatively of fruits which contained 
the seeds. From the sample with the many 'Lyciul1l
type'seeds, a surprisingly great number of Ziziphora 
diaspores (53 specimens) wererecovered. WasZiziphora 
collected purposely? 

It has been emphasized that the botanical contents of 
the <;ayonii samples are usually ofmixed origin. In only 
one case is there convincing evidence that we are 
deal ing with the al most pure remains of a crop-plant 
supply. This concerns the bitter vetch (Vicia erl'i/ia) 
deposit  which has already been mentioned in 3 .2.3.  A 
concentration of bitter vetch seeds was observed in the 
fill of a room in house DF, square 1 7N, attributed to the 
Cell-plan sub-phase. The six samples from this deposit 

1 3  1 4  29 1 986 / 7 1  79 86 

6 
I 
I 

88 I I I  1 27 I O  85 6 
3 

x x  xx xx xx X 
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x x 

xx xx x xx xx 
x x 
5 24 2 1  2 0.5 

xx xxx xx 
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x 
x 

5 

5 
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2 
x 

x 

53 
1 1 70 6 43 2 

are shown in table 1 2. A seventh bitter vetch sample 
from the adjacent square 1 7M is probably from the 
same supply. This sample from outside house DF has a 
greater admixture of cereal remains. The latter sample 
is to some extent a complicating factor. As to the bitter 
vetch deposit inside the house, one could imagine that 
in the fire catastrophe the charred remains of the food 
supply stored on the ground floO!' or on the upper storey 
had naturally come to rest there and had subsequently 
been covered by otherdebris. Ifthe sample from outside 
the house deri ves from the same bitter vetch store, man 
must have had a hand in the spreading of the charred 
remains; for instance, in the process of leveIling the 
house site af ter the fire. 

From only one container a few soil samples have 
been secured for botanical examination. This concerns 
a bin in Large-room house BF (table 24). Modest 
numbers ofpeas and lentils recovered from these samples 
could be interpreted as evidence of the storage of these 
pulses in the bin. However, two samples from the fill in 

Table 24. Samples from Large-rool11 house BF. sljuare 2R-29/K-L. 

Sample bin 
number , 1 970/ U 3( 16 )  U 4( 1 6) U 4(30) U 5(49) 

PiSlIllI c. 4 c. 7 I c. 25 
Lem c. I R  c. 7 c. 8 c. 60 
Vici(/ en'ilia I 2.5 
Pistal'ia fragments x 
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other parts of house BF give a similar pieture. This 
makes one wonder whether the fill and its botanical 
contents in the whole of the house are of the same 
(secondary) origin. in which case the charred seeds in 
the bin would have no relation to what originally had 
been stored in it. an the other hand, the almost exclusive 
occurrence of pulses in the fill indicates that these seeds 
represent the charred remains of pulse-crop supplies 
which had been stored in house BF, perhaps on the 
up per f1oor. 

5.4. 'Roasting pits' 

ane of the non-architectural features at <;aybnil is the 
so-called roasting pits: c ircular depressions pac ked 
with cobbles interspersed with black earth and charcoal. 
From the features themselves it  cannot be detemlined 
whether they served for roasting meat, parching glume 
wheat or for some other household activity .  As for the 
way of functioning, Michael K. Davis (pers. comm.)  
advocates the folIowing experimentally tested hypo
thesis. In a circular p i t  a wood fire was l i t .  When the fire 
was buming well, cobbles were gradually added along 
with additional fue!. When filled with cobbles, after a 

high temperature had been reached and before the fire 
was spent the pit 's  contents were covered over by a 
layer of clay. an this clay sealant, which soon became 
hot from the heat-battery of stone below, the foodstuff 
to be roasted was laid. Long use of the sealant's safe 
heat was possibIe as it remained relatively constant for 
more than two days. While the p its could have been 
reused af ter cooling, by removing the mass of cobbles 
and repeati ng the firing process, the pits excavated at 
<;aybnil appeared to have been left with their contents 
undisturbed. 

Irrespect ive of the question whether Davis 're
construction of the operating of the <;aybnil roast ing 
pits is correct, one may wonder to what extent plant 
remains recovered from the fill of the pi ts could infOIm 
us on what has been roasted or otherwise prepared i n  
these structures. The same applies t o  other features 

Table 25. Roasting-pit samples. 

Sample number 70/R 1 8  87(7 
Square 27L 28L 
Sub-phase bp bp? 

Tri/iCI/IIl spikelet forks 
Cereal grain fragments 
Cicer 
Latilyms cicera/.HI/il'/ls 
Pis/aeia fragments x 
Ce//is 
\licia 
\licia fragments 
Lo/iII/il 

Wood ehareoal + + 

87/ 1 6  
28L 

bp-eh 

2 

x 

+ 

which presumably served for food preparation, such as 
ovens and fire places. The samples taken for botanical 
examination are usually from soil that had been deposited 
after the feature had fallen i nto disuse, implying that the 
plant remains that were found may have no relation with 
the household act ivity performed there. Be  this as it 
may, the <;aybnil roasting pit samples are not particularly 
informative in this respect. 

As appears from table 25, in addition to wood 
charcoal, only one sample (No. 87/1 1 )  yielded more 
than an occasional identifiable particle. From various 
samples only wood charcoal was recovered. The few 
non-wood remains i n  samples 87/7, 87/ 1 6  and 86/ 146 
may be considered as settlement noise: scattered waste 
i n  low densities. The com position of sample 87/1 1 is not 
indicative of any particular food-processing activity, 
but rather points to a refuse deposit .  The scarci ty of 
plant remains other than wood charcoal could i ndicate 
that meat and not vegetable food was prepared in these 
pits. Ifvegetable food was processed, it should not have 
been i n  direct contact with the fire or hot ash, which 
would support Davis 'view of a clay cover over the fire. 
If parching of glume wheat spikelets had been carried 
out on these structures (prior to dehusking), one would 
have expected more chaff remains in the samples 
examined. This activity would have resulted in much 
chaff around the roasting pits. 

5.5 .  Field weeds 

The archaeobotanical evidence informs us rairly well 
on the crop plants of the <;aybnil farmers. The abundant 
chaff remains indicate that the dehusking of the glume 
wheats was carried out on the site, as was to be expected. 
What can be said about other aspects of arable farming, 
such as the condition of the fieIds and harvesting 
methods? 

In v iew of the present soil and climatic conditions 
(see 1 . 1 . 1 ) one may assume that the physical environ
ment put no ! imitations on plant cultivation at early
Neol i th ic <;aybnil .  In principle, i nferences about 

86/ 1 47 87/1 1 86/ 1 46 70/R 1 7  70/R 1 4  70/R 1 2  
27L 27L 28L 27L 27L 27L 

bp-eh eh eh eh eh ep 

8 
x 
0.3 

,-

x x 

x 
2.5 

+ + + + + + 
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Table 26. POlelllial scgelal laxa ancslecl for aceralllic <;:ayonli. Tolal 
number af samples incl uded is 230. 

TOlal numbcr Sample 
o f  seeds frequency 

\licia spp. ROD 1 1 5 
A s{mgallls I 
Medicago 2 I 
Medicago mdia{a 2 2 
Melilo{lIs 4 
Lolilllll cf. rigidIlIlI 4R 35 
Aegilops III11!Jelllllu{(/ ' 
EmilI/IS 6.5 5 
Ecilil/aria 9 4 
A I/clll/m I 
Li{ilospemllll// ({/,\,el/se' 
Silel/(' I 
\laccario !1.1'ml//idu{u 0.5 I 
Cilro:op!w/'{( {il/c{oriu 1 5 .5 6 
Zi:ipilo/'{( 63 6 
Mal\'(( I I 
FIII//oria I I 
RIII//e.\' 3 2 
Adollis I I 
Ral/lIl/clIllIs ({/,\,ellsis Iype I I 
Galilll// 1 6  U 
\lerl){(.I·CIIIII I 

' reponed by SlelVllr! ( 1 976) 

agricultural practices of the pas t can be drawn from 
arable field weeds represented in the archaeological 
plant record. This approach, which starts from the flora 
of traditionaJly cultivated fieIds of the recent past, is 
commonly applied in archaeobotanical research, 
although the dangerous sides of its actualistic principle 
are well recognized. Table 26 l ists the (potential) field
weed taxa established for the aceramic levels with the 
total numbers of occurrences (and numbers of samples 
in which the type is present). 

At first sight it would seem that the arable weed flora 
is fairly weJl represented. However, it should be 
emphasized that the seed types concerned only possibly 
derive from weeds in the fieIds of the <::ayonU farmers. 
Most of the taxa have been identified to the genus level 
only, implying that they could represent arable weeds 
but also species from other habitats. Moreover, many 
present-day segetal plants are bel ieved to originate 
from steppe vegetations. Steppe (and forest-steppe) 
species would have invaded the fieIds of the ancient 
fmmers to become arable weeds by adapting themselves 
to the particular conditions in cultivated fields. Thus, . 
for many of the taxa listed in table 26 it is not certain 
whether they actuaJly occulTed as arable weeds at 
aceramie <::ayonU. Yet i rrespective of this question, 
most ofthe potential field weeds are scarcely represented 
in the seed record. Eleven taxa were found in one 
sample only, 9 of which with only one seed. Three 
types, viz. Vicia, Lotium cf. rigid/lill and Galiul11, occur 
in more than I O  of the 230 samples, wild vetch being by 
far the most numerous. Wild vetch seeds may have been 

gathered intentionaJly (3.6. 1 ) , which could explain their 
great numbers. 

The scarce representation of (potential) arable weeds 
in the archaeobotanical record does not necessarily 
imply that the fieIds of the <::ayonU farmers were almost 
free of weeds, but it may rather be ascribed to the 
harvesting methods employed. Ifthe cereals were reaped 
by cutting orplucking the individual ears orby uprooting 
the plants, only few field-weed dias pores are to be 
expected in the unprocessed corn crop. Pulses are 
usuaJly harvested by uprooting. In this way only smaJl 
numbers of arable weed seeds would unintentionally 
have been carried to the site. The burning of dung fuel 
is thought to have contributed substantiaJly to the chalTed 
seed contents of archaeological deposits (Bottema, 1984; 
Miller & Smart, 1 984). At aceramic <::ayonU, sufficient 
firewood must stiJl have been available, and moreover, 
domestic animaIs, mainly sheep, appeared only in the 
uppermost aceramic leveIs, in the CeJl/Large room and 
Large room sub-phases (Lawrence, 1 982). 

From the above speculations it appears that the 
<::ayonU floral record is not very informative on plant 
husbandry questions other than food-plant species and 
food-plant proportions. 

5.6. The vegetation in the sUlToundings of aceramic 

<::ayonU 

The T A VO (Tiihinger Aflas des Vordaen Oriellfs) map 
of early-Holocene (c. 8000 BP) vegetation in the Near 
East (Bottema & van Zeist, 1 990) indicates 'cold 
deciduous montane woodland with evergreens' for the 
<::ayonU area. This map of the infelTed early-Holocene 
vegetation, which is based mainly upon palynological 
evidence, had to be confined to presenting major 
vegetation zones, within which the plant cover may 
have varied 10caJly and regionaJly. Moreover, as the 
early Holocene, comprising several thousands of years, 
witnessed considerable changes in the vegetation, the 
date of c. 8000 BP (cal. c. 7000 BC) is only a rough 
approximation. From the above it wiJl be clear that for 
any given early-Holocene s ite, the vegetation may have 
deviated somewhat from that as defined for the whole 
of the vegetation zone. However, in broad outline the 
TAVO map mentioned above should provide a fair  
pieture of the early-Holocene vegetation in  the Near 
East. 

The chalTed wood and seed evidence indicates that 
deciduous oak (Quercus hranfii and perhaps other oak 
species), pistachio (Pisfacia aflal/fica. P. khil/jllk), and 
probably ash (Fraxil/lIs rOfundijolia) were major 
constituents of the arboreal vegetation in the <::ayonU 
area. On the other hand, the absence of coniferous wood 

remains suggests that juniper (Jllnipems), listed for the 
early-Holocene woodland zone, was not oronly scarcely 
found near <::ayonU.  The densi ty of the arboreal 
vegetation is uncertain. Was it woodland, that is to say, 
forest of weJl spaced trees (crown cover not more than 
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50%), or was it more open, a kind of transitional stage 
between steppe and woodland? The pollen reco;d 
obtained for Lake Zeribar in western Iran (see fig. I )  
suggests that in such a case grasses may have played a 
predominant role in the steppe-Iike ground cover (van 
Zeist & Bottema, 1 977) .. Grasses are not abundantly 
represented at C;ayonil, and the type which is most 
frequent, viz. Lolit/m cf. rigidI1m, is typical of ruderal 
and segetal vegetations. Other taxa which include 
characteristic steppe pl ants ( Chenopodiaceae, 
Umbelliferae, Leguminosae, Compositae) are scarcely 
or not at all recorded. Because of its small, fragile seeds, 
wormwood (Artemisia spp.) is not to be expected in the 
charred seed record. The above does not necessarily 
imply that steppe plants were not com mon in the C;ayonil 
area, but the chances for the seeds of these taxa of 
becoming incorporated in the settlement deposits in a 
charred condition may have been minor. One such 
negative factor may have been that no dung fuel was 
used. One typical steppe plant is recorded, viz. Stipa 
(feathergrass). 

In conclusion, we are left with the uncertainty whether 
the C;ayonil upland vegetation was ofthe woodland type 
or fores t-steppe. For the farmers this difference in 
vegetation may have been crucial. In the case of 
woodland they would have been forced to cut down at 
least some of the trees in laying out their fields. In the 
case of forest-steppe it would have sufficed to clear the 
ground vegetation, which could easily have been done 
by burning. 

Trees and shrubs which are characteristic of river
valley forest, such as PopIlIlIs (ellphratica),  PlataIlIIs 
orielltalis and Tamarix sp. ,  have not been demonstrated 
for C;ayonil. Apparently the stream at the foot of the site 
was toa small for the development of riverine forest. 
Among the taxa attested for C;ayonil, SCilPIIS lJlariti;IIIIS 
(sea club-rush) is characteristic of marshy habitats. 
Obvious habitats of sea club-rush in the C;ayonil area 
must have been the stream valley and pools which 
carried water during part of the year. Also wild grape 
vine (Vi tis villi/em) could have grown along the stream 
at the foot of the mound (if the berries had not been 
brought in from further away). 

Speculations on the synanthropic field-weed flora 
are presented in the previous section (5.5). 

6. CONCLUSIONS 

The folIowing conclusions with respect to the plant 
husbandry of aceramic C;ayonil are drawn here: 

- There is no firm botanical evidence of plant 
cultivation in theearliest occupation level s (the Rounded
huts sub-phase); 

- Both cereals and pulses were grown by the C;ayonil 
famlers. A characteristic feature of C;ayonil is the 
predominance of pulses over cereals, which in the 
course of the aceramic occupation became even more 
pronounced; 

- Cereal cultivation was confined to einkorn and 
emmer wheat. Morphologically defined wild emmer 
wheat in the earl y stages of the occupation was most 
probably cultivated. The absence of chaff remains of 
shattering wheats suggests that the wild-type emmer 
grains are of plants which aiready had a semi-tough 
rachis and which consequently may be considered as 
domestic. The same may have been the case with the 
wild-type einkorn wheat; 

- The scarce barley remains (grains, rachis inter
nodes) point to wild HordelllJl spontallelllJl that was 
neither cultivated nor gathered purposely; 

- Among the pulses, bittervetch played a predominant 
role in addition to lentil and field pea; 

- The great quantities of wild vetch (Vicia sp.) seeds 
suggest that these were gathered intentionally . probably 
for human consumption; 

-Pistacia fruits must have been collected intensively 
throughout the entire aceramic occupation; 

-The archaeological plant record provides only littIe 
information on agricuItural practices. 
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8. NOTES 

I .  The term ' Basal pits 'has been used in several recent �ayiinti 
papers, so it is probably wise to retain the name. However, these 
pits are not tru ly basal, in the sense that they do not proceed 
downwards from the real base of the occupation. Until  further 
excavation in achieved, it now seems most likely that they proceed 
downwards, stratigraphically, only from between the end of the 
uppermostgrills and the beginningofthe channel houses. Although 
they have been found to have been cut downwards into the steri le 
soil .  it is the Round-house sub-phase that is the true basal level 
This comment of Robert J. Braidwood describes the situation in 
1 99 1 .  

2 .  The full record i s  on file at the Biologisch-Archaeologisch Insti
tUlI! ofthe State University ofGroningen. the Oriental lnstitute of 
the University ol' Chicago. and the Prehistory Section ol' Istanbul 
University. 
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