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I .  I NTROD U CTION 

I n  1 974, wi th  financial support of the 
Nether l ands Organ iza t i o n  for the  Ad
vancement of  Pure Research (Z. W.O.) ,  the 
research project 'Pal aeoethno botanical i n
vest igat ions i n  western Syria' commenced . 
The research programme comprised the 
examinat ion of charred plant remai ns from 
archaeological s ites in  Syria with the a im of 
o btaining information on  the relat ions be
tween p lants and a ncient man.  The fol low
ing s ites form part of the research project. 

Late Palaeol i th ic  M u reybit ,  c .  80 km east 
of A leppo, on the left ban k  of the Euphrates 
river before the area became submerged u nder 
t he water of the Tabqa dam reservoir, was 
excavated first by M . N .  van Loon (Chicago) 
and subsequently by J. Cauvin (St. A ndre de 
Cruzieres). The study of t he charred plant 
remains of the 1 965 campaign has been 
publ ished (van Zeist, 1 970; van Zeist & 
Casparie, 1 968). Bronze Age Selenkahiye, on 
t he right bank of the Euphrates, opposite to  
M ureybit ,  was  excavated by M.N .  van Loon 
(Ch icago, Amsterdam). The material from 
Bronze Age a nd I ron Age H adidi ,  l ikewise on 
the r ight  bank of the  Euphrates, c .  20 km 
north of Selenkahiye, i nc ludes samples from 
areas excavated by H .J .  Franken ( Leiden) and 
R. H. Dornemann ( M ilwaukee). Neolithic 
levels a t  Ras Shamra, c .  1 0  km north of 
Lattakia, were uncovered by H. \de Contenson 
(Paris) . Excavat ions of the Neoli thic sites of 
Aswad, Ghora ife and Ramad, in the Damas
cus basin, h ave been carried out  by H .  de 
Contenson and H. de Contenson & W.J . van 
Liere (Damascus) . 

The t ime span embraced by the sites 
mentioned above is such that informat ion on 
the plant husbandry from the late  Palaeol i thic 
to the I ron Age m ight be expected . Thus, early 
as well  as more advanced stages of agriculture 
are represented i n  the research project . On the 
other hand, as the sites are situated in  different 
ecological zones,  no cont inuous record of the 
p lant husbandry i n  one part icular zone could 
be obtained . 

Before the start of the research project 
some of the materia l  had a l ready been examin
ed i n  t he Illboratoty. Moreover, d ur ing the 
excavation campaigns,  pre l iminary analyses 
of samples were carried out in the field . For 
t he palaeobotanical fie ld work an inexpen
sive binocular stereomicroscope was ava il-

a ble .  The int roductory investiga tions provided 
a l ready a fai r  impress ion of the archaeological 
plant remains, such as concentrat ion and 
preservat ion of seeds and fru i ts, seed types 
present and differences between sites. M ore
over, experience was gained and the col
lect ing of modern seed reference material 
could ,  at least to a certain extent, be directed 
to particular taxa represented or probably 
represented in  the charred seed record .  
. The analysis of the samples was carried out 

by the second author.  I n  th is s tage of the 
examination t he contribution of the first 
m!lthor was mainly confi ned to  assistance in 
the identificat ion of d ifficult seed types and t o  
d i scuss ing  the  res u lt s  obta in ed so  far .  
U nfortunately, for reasons which need n o t  be 
explained here the second author was unable 
t o  complete t he study by drawing up the final  
report . Therefore the first author u ndertook 
the working out of the results and the 
preparat ion of the publ ication. Contrary to 
the original plan to publish t he results of a l l  
the sites included in  the research project in  one 
comprehensive report , i t  t urned out more 
practical to discuss t he data in a series of 
papers under the t it le 'Archaeobotanical 
studies in  the Levant' .  The present paper deals 
with the Neolithic sites in the Damascus 
basin .  The palaeothnobotany of Ras Shamra, 
M ureybit ,  Selenkahiye and H adidi  wi l l  be 
the subject of forthcoming contribut ions in 
this ser ies . 

The authors wish to express their s incere 
thanks to all who co-operated in the field and 
laboratory work and in the preparat ion of the 
publicat ion .  The excavators of the s i tes,  Mr .  
H .  de  Contenson (Paris, Centre National  de l a  
Recherche Scient ifique) and  Dr .  W.J . van 
Liere (at  the t ime Damascus, U . N .  Food and 
Agricu l tura l  Organization) encouraged the 
palaeobotanical examinat ion and rendered al l  
possi ble assistance in  the field work . H .  de  
Contenson also provided addit ional inform
at ion on the sites, includ ing unpubl ish
ed drawings of sect ions from Ramad. Dr.  
A .  Bounni (General Directorate of A ntiqui
t ies and Museums, Damascus) arranged for 
the permission for the field work and pro
vided transportation faci l it ies for the sam
p l ing at Aswad and Ghora ife. M r .  M .  
Mam.louk was the representat ive of the 
Genera l  D i recto rate of A n t i q u it ies and 
M useums at the sampling of Aswad" a nd 
Ghoraife .  M r. J .  D ufour  (at  the t ime 
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Damascus, C.N . R .S . )  rendered assistance i n  
t he field work a t  Aswad and Ghoraife .  Dr .  Y. I .  
Barkoudah (Department of Botany, U ni
versi ty of Damascus) ident ified plants. seed 
or pollen of wh ich was collected for ref
erence mater ial  and he accompanied the fi rst 
author on var ·ious field tr ips .  Dr. S. Bottema 
contributed greatly i n  the sampling of Ramad . 

M rs.  R . M .  Palfenier-Vegter assisted i n  no 
small measure in  the laboratory work :  ex
aminat ion and re-examinat ion of samples, 
most of the measurements .  The charcoal 
i dent ificat ions w ere carr ied out by M r .  R .  
N eef. The drawings o f  the charred seeds, frui ts  
and other p lant remains, which const i tute a 
very substant ia l  part of th is  publ ication,  have 
expertly been prepared by Mr .  H .  R .  Roel ink .  
M ost of  t he other d rawings were executed by 
M r. J . W.  D ij kema. The manuscript was 
l i nguist ica l ly i mproved by M rs .  S . M .  van 
Gelder-Ottway ( H a ren) .  I n  t he preparat ion of 
the publ icat ion  t he first author was greatly 
assisted by M rs .  G. E ntjes-Nieborg. 

Q.t.n. 
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The study presented i n  th is  paper forms part 
of a research project t hat was financial ly 
supported by the Netherlands Organizat ion for 
the Advancement of Pure Research (Z .W.O . )  
(grant no .  85-83).  The field work  at Ramad was 
l ikewise made poss ib le by a grant from Z. W .O. 

2 .  TH E S I TES 

2. I .  The  environment 

I n  th is section the physical and b io logical 
environment of t he area, in which the Neol i th ic  
s ites of Aswad, Ghoraife and Ramad are 
s i tuated, wi l l  briefly be d iscussed . 

2. I .  I .  The geography 

The fol lowing remarks on  t he geography of 
t he Damascus basin are taken from van L iere 
( 1 960/ 6 1 )  a nd Kaiser et al. ( 1973) .  The 
Damascus bas i n  is a struct ural  bas i n  of 
i n ternal dra inage .  To the west it is bordered 
by t he eastern escarpments of t he Anti-Lebanon 

.:.y�.:?:.�:� Extent o f  Middle Pleistocene lake 
;'." 
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Fig. I .  Map of the D amascus a rea showing, among other th i ngs, t he l ocat ion  ofi h e  Neol i thic tell si tes of Ramad,  Ghora ife 
and Aswad (ind icated with a cross). See further 2.1. I .  
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Mountains ,  to the north by the l imestone hil ls 
of the Palmyra range, and to the south and the 
east by the basalts of the Hauran p lateau.  

In i ts  eastern, lowermost part  the surface of 
the basin is j ust above 600 m.  H ere are situated 
Lake Aateibe a nd Lake H ijjane which a re 
res idual lakes of a late Pleistocene lake which 
covered almost half of the Damascus basin. The 
extent of this late P le istocene lake is i nd icated 
in fig. I .  The l acustr ine marls deposited in the 
late Pleistocene lake are mostly covered by 
black fluvial-a l luvial clays (black basin clay) . 
I n  mid-Pleistocene t imes the lake was of even 
greater extent in a western d irect ion.  M iddle 
Pleistocene lake sediments a re found at 
e levat ions between 700 and 735 m .  The 
maximum extent of the M iddle P leistocene 
lake southwest of Damascus, near Qatana , is 
also shown in  fig. 1 .  The M idd le P le istocene 
lacustrine marls a re partly exposed and partly 
overlain by younger deposits. Thus, Barada 
fan gravels cover the l ake deposits near 
Damascus. 

Further to the west,  a bove 750 m,  Neogene 
and Pleistocene basalts and Neogene con
glomerates form gently s loping plateaus .  

Two perennial streams, the Barada and Awaj 
rivers, enter the basin .  The Barada river, wh ich 
is the more important one, or iginates from 
springs in the Ant i-Le banon near Zebdani  and 
ends i n  Lake Aateibe. The Awaj river has its 
origin on the eastern s lopes of M ount Hermorl 
and debouches in Lake H ijj ane. 

The sites of Aswad and G horaife were 
founded in the a rea of t he late P le istocene 
lake.  Ramad is s ituated outside the Pleisto
cene lake beds, on a basaltic plateau (fig. 1 ) . 

2. 1 . 2. Th'e climate 

The Damascus area, l ike the whole of Syria, 
has a Mediterranean-type c limate (Wirth,  
1 97 1 ,  pp. 68-69. M ost of the precipitat ion fal ls 
in the per iod from November to Apri l .  Mean 
January temperature i n  Damascus is 7° C. The 
summers are dry-almost without rainfa l l-and 
hot .  The mean August temperature for 
Damascus is 28°  C, whi le mean day temper
ature maxima of 33-39 °  C are recorded . 

In  the Damascus basin, t he mean annual  
precipitat ion  is nowhere more than 250 mm. 
For Damascus itself a mean annual  precip
itat ion of 208 mm is recorded . As is evi
dent from fig. 2 ,  in West-Central Syria mean 
annual precipitat ion decreases from 700 
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Fig. 2. Precipitation map of West-Central Syria based 
upon d ata over the period 1952/53-1961/62. Isohyet 
values expressed in mm. Information provided by Or . Y.1. 
Barkoudah (Damascus). 

mm to less t han 200 mm over a d istance of  
only 40-50 km.  As for the mean annual 
precipitation figures, i t  should be taken into 
considerat ion that the fluctuat ions i n  the 
annual rainfa l l  are qu ite considerab le .  Thus ,  
d u ring the period 1 933- 1 967 annual precip
itation in Damascus varied from 65 to  
3 1 5  mm (Wirth,  1 97 1 .  fig. 1 9) .  Ramad has  a n  
est imated mean annual precipitation of about 
250 mm, while G horaife and Aswad receive, 
on average, less than 200 mm annual ly .  

A mean a nnual precipitation of 250 mm is 
considered as a minimum for d ry-farming 
cult ivation of autumn-sown crops.  Because of 
t he fluctuations in the annual precipation, 
crop fa i lures due to drought a re no exception  
i n  a reas wi th  mean precipitations of around 
250 mm. Yet perhaps not too much value 
should be a ttached to this 250 mm l imit  i n  
evaluat ing t he poss ib i l ities o f  crop plant 
growing in  prehistoric t ime. Wirth ( 1 97 1 ,  p.  
93) mentions that in  present-day Syria, u nder 
favourable rel ief and soi l  condi t ions dry
farming is practised at mean annual  precip
itat ions well below 250 mm, down to  about 
1 50 mm. 
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2. 1 . 3 . The natural vegetation 

The reconstruct ion of t he natura l  vegetation of 
t he Damascus bas i n  and its surroundings is 
rather speculative. The whole of the a�ea is 
under i ntensive land use, as a resu lt of whIch at 
most a few remnants of t he original vegetat ion 
are  left .  As a

' 
consequence, a . d iscussion o� the  

assumed natural vegetat ion must  be confI ned 
to some more general remarks. No exact 
b orders between the vegetat ion zones can be 
determined and no attempt has been made to 
draw a vegetat ion map of the Damascus basin 
and the surrounding a reas. . 

The zonal vegetat ion is bound to precIp
i tat ion and elevat ion (temperature), whereas 
azonal vegetat ion types are primari ly edaph.i
cally condi t ioned . As in West-Cent�al SYrIa 
the isohyets as wel l  as the elevat IOn con
t our  l ines run roughly in a north-south 
d i rect ion ,  the main vegetation zones are also 
north-south oriented. 

The greater part of the Damasc�s area, 
approximately east of the 200 mm Isohyet, 
would naturally be covered by t reeless A rte
misia steppe. M .  Zohary ( 1 973,  pp.  478-9) 
d is t inguishes a group of Artemisia ste�pe 
vegeta t i ons character i s t ic  of the Syna.n 
'desert' the A rtemis ion herbae-albae desert l
syriaci .

' 
A rtemisia herba-alba is usual ly d o�i

nant, but a great number of other . specIes 
are recorded . Zohary warns that hIS vege
tat ion records taken in t he 1 930's a l l  refet 
to severely affected Artemisia herba-alba as
sociat ions : 'Anything edible has been taken 
away for the l ivestock and everyth !ng woody 
has been seized upon as fuel'. I t  wi l l  be clear 
that there is l i t t le sense in speculat ing on the 
f10ristic composi t ion of the st.epp� ve�etation 
of the Damascus area in  prehIstorIc tImes. 

To the west of the steppe zone, at e leva
t ions above 750 m and with mean annual  
precip i tat ions between 200 and �00-5�0 m m, a 
Xero-Med iterranean a lmond-pIstachIO forest 
steppe is postulated . This �e�etat ion type 
forms, as i t  were, the transIt IOn from the 
continental steppe area to the Mediterranean 
maquis and forest region. �he �lmond
pistachi o  forest steppe must be vIsualIzed as a 
steppe vegetat ion with scattered t rees an.d 
shrubs. The arboreal components of th Is 
vegeta t i o n  type a re Pistacia atlantic�., 
A mygdalus korschinskii, Amygdalus webbll, 
Pyrus syria ca, Crataegus aronia and Rhan:nus 
palaestinus ( M .  Zphary, 1 973,  p. 522) . Sol Itary 

specimens of Crataegus aronia in steppe 
vegetat ions and in fields are ind icators of the 
former presence of an almond-pistachio forest 
steppe. Te ll Ramad was situated in th is  
vegetation zone with i ts  r ich potent ia l  of wi ld 
ed i b le fru its .  

Further to t he west and northwest ,  at 
elevat ions above 1 200 m and with mea n annual 
precipitati ons of more than 400-500 m�, (Oro-) 
Med iter ranean shrub and t ree vegetat lons are 
found on the east facing flanks of the Ant i 
Leba n o n  M o u n t a i n s .  T h u s ,  a l o ng t h e  
Damascus-Beirut h ighway, near the Syrian
Lebanese border, at elevat ions of about 1 300 
m rather dense shrub vegetat ion was observed 
b; the first author and Or. S. Bottema in 1 965. 
The following arboreal components were 
noted : Quercus calliprinos, Quercus inJectoria, 
Pistacia palaestina, Crataegus spec . ,  Amyg
dalus spec . ,  Prunus spec . ,  Rhamnus spec . ,  
AceI' syriacus and Lonicera spec . (see also 
Bottema & Barkoudah, 1 979, pp. 442-3) .  

As for azonal  vegetat ion types, on the 
annually flooded banks of the Barada and 
Awaj rivers rather dense t ree and shrub 
vegetat ion may have been found .  One can 
only guess about the arboreal components of 
this river bank vegetat ion :  Populus, Plata
nus Fraxinus, Ulmus, Salix, Tamarix, Vitis, 
Rubus, Ficus'? The lakes of Aateibe and 
H ijja ne were bordered by ex tens ive marsh 
vegetat ions of reeds, sedges and other hydro-
phytes. . .  . 

As for the vegetation pattern In  the Neoht hlc 
and in later preh ist oric periods, it should be 
pointed out that at that t ime the Ghouta,  t�e 

. famous irrigat ion oasis near Damascus, d l.d 
not yet ex ist (see fig. I). This landscape IS 
completely man-made. I t  was not unt i l  the l�st 
centur ies H. C. that a begi n n ing was made wIth 
the laying-out of the Ghouta .  To that end the 
carbonate crust on top of the Barada gravels 
had to be broken and the water of the Barada 
river was d iverted over t he area through a 
system of irr igat ion channels (cl Wirth ,  1 97 1 ,  
p. 403) .  

2. 1 .4. Speculations on early Holocene 
vegetation and climate 

One may wonder whether in the early 
Ho locene, at the t ime of the habitat ion  of 
Aswad , G hora ife and Ramad ,  cl imatic condi
t ions d iffel;ed from those of today. Thus, 
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under cond i t ions of h igher precipitat ion the 
a lmond-pistachio forest-steppe belt  would 
have extended further to the east and 
cond i t ions for d ry-fa rming would have been 
more favourable . W ith  respect to  t he early 
H olocene c l imate in  t he Damascus basin the 
fol lowing can be remarked . 

There is no palynologica l information on  
the early H olocene vegetat ion of  the  Damas
cus a rea.  The orily H olocene pollen record at 
not too great a d istance from the Damascus 
bas in ,  viz. a pollen d iagram prepared for 
sediment in the upper reaches of the Barada 
river near Zebdani ,  covers only the last few 
thousand years, the upper H olocene ( Bottema, 
1 975- 1 977) .  Final Pleistocene and early H o lo
cene c l imat ic changes in t he Levant can be 
inferred from pollen d iagrams prepared for 
sediment cores from the H uleh marshes in 
northern Israel and from the Ghab valley i n  
northwestern Syria ( cf van Zeist & Bottema, 
1 982) .  

. The H uleh ppl len d iagram shows relat ively 
h igh tree pol len values in the sect ion da ted to 
1 2,00-8000 B .C .  In the succeedi ng period, c. 
8000-5400 B .C . ,  t ree pol len percentages are 
lower suggest ing a greater climat ic d ryness. 
After 5400 B . C. forest expanded aga in ,  prob
ably the resul t  of an  increase in  precipi
tat ion .  Thus, the H u leh pol len record would 
po int to  a relat ively d ry early Holocene . 
The Ghab pol len  evidence, on the other 
hand, suggests another c l imatic history. 
There, high A rtemisia and Chenopodiaceae 
pol len frequencies point to a wide expansion 
of steppe vegetat ions in  the period of 1 2 ,000 t o  
9000-8000 B .C .  A spread o f  forest vegetat ion 
after 9000 B.C.  i s  ascribed to an increase in  
humidity .  I t  i s  l i kely tha t  in  northwestern 
Syria , humidi ty reached its h ighest level in  the 
ea rly H olocene, to decrease aga in  to  some 
extent after 6000 B .C. 

I n  conclus ion,  the Ghab pollen evidence 
suggests an early Holocene cl imate that 
was more humid than the present one, where
as the H uleh pol len record rather points to 
the cont rary. The confl ict ing or seem ingly 
confl ict ing pa lynological evidence prevents us 
from making inferences on past climates of the 
Damascus regio n .  We a re s t i l l  left with the 
uncertainty whether, and if so to what exten t ,  
the ea rly H olocene c l imate, i n  particular 
the humid ity ,  of the Damascus area d iffered 
from that of today. 

2.2. Aswad 

Tell Aswad is s itua ted some 30 km east
southeast of Damascus, between the lakes of 
Aateibe and H ijjane (fig. I). The subsoi l  in the 
Aswad a rea consists of lacustr ine sed iments 
w h i c h  have  bee n fo rmed i n  t he l a t e  
Pleistocene lake tha t  covered a la rge part of 
the Damascus basin (2 . 1 . 1 . ) .  It is l i kely tha t  in 
the ea rly H olocene, La ke Aateibe had a much 
la rger surface a rea than  nowadays and that 
Tel l  Aswad was founded a t  the edge of the 
marshes surround ing the lake (7 .2 . 1 . , fig .  3 1 ) . 
The tell measures  275 m north-south and 250 
m east-west , and reaches up to 4 .50 m above 
the surrounding pla i n .  

In  1 97 1  and 1 972, two squa res, measur ing 4 
by 4 m and ly ing c .  1 00 m apart, were 
excavated by de Contenson ( 1 972; 1 973 ;  
1 979) .  The sound ings a re ind icated as  Ca rre 
Quest (:'-swad West) and Carre Est (Aswad 
East ) (fig. 3 ) .  At Aswad East the virgin soi l  
was reached a t  a depth of 4 .25 m below the 
su rface of the mound, whi le a t  Aswad West 
3 . 30 m of occupa t ional remains could be 
establ ished . The mound consists of a fi ne 
da rk a shy soil which has given the s i te it� 
name: Tell Aswad=Black H il l .  

50 lOOm 
. 

Fig. 3. Tell A swa d .  Elevation contour lines in metres 
a bove the surround ing pla in. The a reas West and East 
have been excava ted (de Contenson, 1972, fig. I). 
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No stone foundations were found .  St ruc
tural elements cons isted of bas ins wi th  a d ia
meter of at most 2 m and were fi lled with 
burnt c lay and ash ,  na rrow cylinder-shaped 
pits, and floors or benches of crude mud 
bricks. It seems t hat  the occupants of the site 
l ived in small round huts with sunken floors, 
the walls of which were made of reeds  w i th  
clay daub .  Fragments of baked clay with reed 
impressions a re reported by de Contenson 
( 1 978) .  

N o  pottery was found ,  but in addi t ion to 
clay figur ines and bone i mplements, great 
quant i t ies of s i lex a rt ifacts were recovered . 
The fl in t  industry has been s tudied by M .-C 
Cauvi n  ( 1 974; 1 979) .  I n  all occupat ion levels 
sickle blades are predominant .  M o reover, 
arrowheads in  various s izes are quite com
mon, wh ich corr oborates with the faunal  
rema ins .  Only w i ld  an ima l s  would be 
represented a t  Aswad (c:f de Contenson ,  
1 979) .  In  contrast to the rich fl int  ind ustry, 
pol ished stone axes, querns made of basalt 
and l imestone bowls were ra re: th is is  ascri bed 
to t he absence of the raw material in t he 
vic in ity of the s i te  (de Contenson, 1 978) .  

O n  the bas is  of the fl in t  indust ry a few 
occupation phases are dist inguished (de 
Contenson, 1 976b; M . -C Cauvin,  1 974) . 
Phase I ,  which i s  represented only i n  Aswad 
East, is  subd ivided into two subphases . Phase 
lA comprises the lower sect ion of Aswad East ,  
from 4.25 to  2 . 25 m below the surface of the 
tell , and is radiocarbon dated to 7800-7600 B .C 
(see table I ) . Phase I B ,  at a depth of  2 .25- 1 . 80 
m, has an  inferred date of 7600-7300 B .C Phase 
I I compri ses the  upper 1 . 80 m at Aswad East 
and the whole of the occupat iona l  deposits a t  
Aswad West .  

2 . 3. G horaife 

The site of G horaife is s i tuated at c .  25 km east 
of Damascus, c .  JO km north of Tel l  Aswad,  
a bout 8 k m  from the shore of Lake Aateibe. 
The te l l  measures 300 m north-south and 200 m 
east-wes t .  The maximum height of the te l l  is  
about 5 m above the  level of the plain,  which 
const i tu tes the bottom of the Late-Pleistocene 
lake (2 .  I .  I . ) .  

I n  1 974, excavat ions were carried out  a t  
G horaife by de Contenson '( 1 975a;  1 976a; 
1 978) .  Four test pi ts ,  measuring 2 by 2 m,  were 
ope ned (fig. 4), b ut in only one of t hem, 

Table 1 .  Conventional radiocarbon dates (half life value of 
5 568 y ears) for Ramad, Ghoraife and Aswad. After Vogel & 

,Waterbolk ( 1 967) and de Contenson (1973 ,  1 975b, 1976a). 

Sample Lab , no. Years BP Years BC 

Ramad 
Phase II "'C8 1 .65 m GrN-4823 7 880 ± 5 5  5 930 

C8 2.50 m GrN-4427 7 920 ± 5 0  5 970 
M4 1 .80 m GrN-4822 7 900 ± 50 5 95 0  

Phase I M4 4 ,05 m GrN-4821 8 090 ± 50 6 1 40 
C8 5 . 1 0  m GrN-4428 8 200 ± 80 6 250 
H IO 0.50 m GrN-4426 8 21 0  ± 5 0  6 260 

Ghoraife 
Phase I I  GH-2: 3 .00 m GIF-3372 8 1 50 ± 190 6 200 

Phase I GH-4: 5 .50  m GIF-3374 8 400±190 6 450 
GH-5 : 6.00 m GIF-3375 8 480±190 6 530 
GH-6: 6.20 m GIF-3376 8 71 0  ±1 90 6 760 

Aswad 
Phase I l  West "0.30  m GIF-2373 8 560±1 1 0  6 61 0  

West 0.40 m GrN-6676 8 650 ± 55 6 700 
West 0.90 m GrN -6677 8 720 ± 75 6 770 
West 1 . 30 m GrN-6678 8 875 ± 55 6 925 
West 2.30 m GrN-6679 8 865 ± 60 6 915  
East 0.25 m GIF-2369 8 540 ± 1 10 6 590 

Phase I +East 1 .75 m GIF-2370 9 340 ± 1 20 7 390 
East 2.35 m GIF-237 1 9 270±1 20 7 320 
East 2.45 m GIF-2372 9 640 ±1 20 7 690 
East 3.25 m GIF-26 3 3  9 7 30±120 7 790 

'" This sample is from a phase III pit, but the charcoal must be 
derived from phase I l  layers (6.4,). 
+ According to de Contenson (1979) the level at a depth of 
1 . 75 m should be attributed to phase Il ,  but the date clearly 
points to phase 1. 

Fig. 4. Tell G horaife. Elevation contour lines i n  metres 
above sea-level. Only soun d i ng C was excavated as far 
down as the virgin soil (de Contenson, 1 975, fig. I) .  
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sound i ng C, t he excavat ion  was cont i nued 
unt i l  t he v i rgin so i l  was reached at  6 .40 m 
below the surface. Three phases are d is
t i nguished at Ghoraife, two of which are 
Neol i th ic .  Phase I comprises the occupat ional  
deposits between the virgin so i l  and 3 . 50 m 
below t he surface. There is a success ion  of  
compact, brown soi l  l ayers and lenses of burnt 
clay wi th  black ashes. S i lex art ifacts are quite 
numerous and the fl in t  industry as well  as the 
c lay figurines compare wel l  with those of phase 
I I  a t  Aswad (2. 2. ) .  A n i mal  bones a re scarce . 
Phase I at Ghora ife is dated to 6800-6300 B. c. 
(see table I). 

Phase I I  occupat ional  debris reaches the  
surface of the  tel l  where t he upper layers have 
not been disturbed by Roman and modern 
burials .  I n  the excavated square, t he depth of 
the post-Neol i th ic  i ntrus ions vari es from 0 .90 
to 1 .  70  m .  Between 3 . 50 and 1 .  90  m, the  
occupational fi l l  consists aga in  of compact , 
brown so i l  alternating w i th  th in  layers of  

Fig. 5.  Tell R amad . Elevation 
contour l ines in metres a bove sea
level .  The a reas from which 
samples for palaeobota nica l ex
amina t ion were ta ken a re indi
cated in black ( M 4NE, C8 NW, 
C 8 SE) .  A fte r d e  Conte nson 
( 1974. p. 22). 

burnt materia l .  The uppermost metre, if not 
d isturbed , consists of ashy layers on top of a 
90-cm-th ick bed of yellowish clay. Contrary to 
t hose of phase I ,  the phase I I  deposits are r ich 
in an imal  bones , but fl in t  art ifacts are less 
numerous. Bone implements are q u ite com
mon and the bone industry is related to that of 
phase I at Ramad (2 .4 . ) .  Phase 11 at Ghora ife is 
dated to c .  6200 B .C. 

2 .4. R amad 

Tel l  Ramad is s ituated at  about 20 km SW of 
Damascus and about 3 km S E  of Qat ana,  a t  the 
foot of M o u nt H ermon, c .  900 m above sea
level .  The s ite l i es at  the northern edge of a 
basal t i c  p lateau, on t he Wadi  Qatana which 
has i ts  bed at  the contact surface between the 
basal t ic  deposits and Neogene conglomerates 
(de Contenson & van L iere, 1 964) . The wadi  
carries water in  the w inter and spring; in  the 
early summer, in  M ay, the stream dries up .  The 
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te l l  measures 1 50 m north-south and 1 75 m 
east-wes t .  Occupat ional deposits are up to 6 m 
th ick .  

Excavat ions at Tel l  Ramad have been 
carried out by H .  de Contenson and W . J .  van 
Liere in 1 963 and 1 965, and by H .  de  
Contenson between ' 1 966 and  1 973 .  The site 
has been tested by a l together 8 field seasons. 
The areas excavated are ind icated in fig. 5 .  A 
grid system ( I, 2, 3 ,  etc . ,  A, B ,  C, D, etc. ) 
divides t he site i n  1 0X I O  m squares. Each I OX 
I O  m square is subdivided i n  four  quadrants, 
viz. NE, N W, SW and SE. See de Contenson & 
van L iere ( 1 964; 1 966) and de Contenson 
( 1 97 1 ;  1 974; 1 978) .  

Three main occupation phases a re d is
t inguished . The sett lement was founded on 
the basa lt ic v i rgin soi l .  I n  the lower levels 
(phase I), which consist of up to two metres of 
d ark clayish soi l ,  a succession of semi
subterranean huts, with clay walls and 
plastered ovens was uncovered . The art ifacts 
include fl int  tools, some obsidian bladelets 
and querns, hammerstones, mortars and 
pest les of basal t .  Pol ished stone bowls were 
made of l imestone ;  bone art ifacts i nclude 
awls and spatules . Animal and human 
clay figurines are qui te common. Moreover, 
plastered skul ls  were uncovered with the face 
remodeled with l ime and the t op of the 
cranium painted wi th  red ochre. Phase I is 
d ated to about 6200 B.C. (see tabie I). 

I n phase I I  levels more elaborate archi
tectural featu res were uncovered : rectangu
lar h ouses wi th  mud brick walls on s tone 
foundat ions and plastered floors .  The houses 
consisted of one room and were sepa
ra ted from each other  by yard s a n d  
narrow lanes .  The skul l  cult appears to  have 
survived in a s impl ified form. As for the 
objects ,  most characteristic of the phase I I  
levels are white,  unbaked bowls (vaisselle 
blanche) .  The phase I I  layers a re very ashy, to  
which Tel l  Ramad-Hi l l  of Ashes-owes i ts 
name. This phase is dated to around 5950 B .C .  
Phases I and I I  belong to  t he Pre-Pottery 
Neol i thic B culture .  The animal bones in both  
PPNB phases are reported to  be  of wi ld 
species ( de Contenson, 1 97 1 ) ,  suggest ing that  
no animal breeding was practised . I t  i s  
pecul iar that i n  the aceramic Neol it h ic of the 
Damascus bas in domestic animals were not  
represented, at  least not according to  the 
rather cursory examinations of the an ima l  
bones carried out s o  far. More detailed 

analyses of the faunal remams are eager ly 
awaited . 

Phase I I  I is represented only on the western 
side of the tell, in the uppermost metre and in  
pits dug in t he underlying layers. This phase 
has true ceramics: crude, hand-made, usual ly 
d a rk-coloured ware . The phase I I I  fi l l ing 
consists partly or predominantly of redepos
ited phase I I  material .  A radiocarbon assay 
of a phase I I I  sample gave a phase I I  date 
( 5930 B .C . ,  because apparent ly the char
coal was from the latter period .  A com
parison of the phase I I  I pottery with t hat 
of other Near Eastern si tes points to  the end of 
t he 6th mi l lennium B .c .  From phase I I I  levels 
bones of domes t ic goat ,  sheep, cat t le and dog 
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Fig. 6. Chronology of the aceramic habitation phases of 
Aswad , Ghoraife and Rama d .  
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Table 2.  Samples from Ramad examined for plant remains Table 2 (continued). 

Sample Depth b elow 
designa tion surface in m 

Ramad C8SE 
Phase II C8 1. 1 0  1 . 1 0  

C 8  1 .20 1 .20 
C8 1 .5 5  1 .55 
C8 1 .65  1 .60 - 1 .  70 

C8 1 .70 1 .70  

C8 1 .90 1 .90 

C8 2.25 2.20 - 2 .30 

C8 2.45 2.45 

C8 2.70 2.60 - 2.80 
C8 2.95 2.90 - 3 .00 
C8 3 . 1 5  3 . 1 0  - 3 .20 

C8 3 .35 3 .30  - 3.40 
C8 3 .55 3 .50 - 3 .60 
C8 3 .60 3.60 

C8 3.70 3 .65 - 3 .75 
C8 3.90 3.85 - 3 .90 

C8 4.05 4.00 - 4 . 1 0  
C 8  4.35 4 .30 - 4.40 
C8 4 .55  4.50 - 4.60 
C8 4.75 4 .70  - 4.80 
C8 4.95 4.90 - 5 .00 
C8 5 .05 5 .00 - 5 . 1 0  

Phase I C8 5 .25 5 .20 - 5 .30 
C8 5 .35  5 . 30 - 5 .40 
C8 5.40 5 . 3 5  - 5 .40 
C8 5 .55 5 .50 - 5 .60 
C8 5.60 5 .55  - 5.65 
C8 5.70 5 .65 - 5 .70  

Ramad M4NE 
Phase II M4 1 .75  1 .75  - 1 .80 

M4 1 .80 1 . 80 
M4 1 .90 1 .90 

M4 2 . 10  2.1 0  

M4 2.30 2 .30 

Phase I M4 2.80 2.80 
M4 3 .00 3.00 
M4 3 . 10  3 . 10  

M4 3.45 3 .45 
M4 3 .65 3 .60 - 3 .70 

M4 4.05 4.05 
M4 4.30 4.20 - 4.40 

Where taken 

Along west balk 
Along west balk 
Along west balk 
2.00 - 2.50 m from east 

balk 
2.00 - 2.50 m from west 

balk 
2.00 - 2.50 m from east 

balk 
1 . 30 - 2.30 m from east 

balk 
1 .25 - 2.00 m from west 

balk 
2.00 m from west balk 
2.00 m from west balk 
0 .80 - 1 . 30 m from east 

balk 
o - 1 .00 m from east balk 
Along east balk 
1 .00 - 1 . 30 m from west 

balk 
2.00 m from west balk 
2.00 - 2.75 m from east 

balk 
2.50 m from west balk 
2.50 m from west balk 
1 .50 m from west balk 
2.00 m from east balk 
Whole surface 
1 .50 m from west balk 

Whole surface 
2.50 m from west balk 
2.50 m from west balk 
Whole surface 
2.50 m from west balk 
Whole surface 

Along west balk 
Along north balk 
1 . 20 m from west balk, 

1 . 20 m from north 
balk 

Along west balk (,cuvette 
remplie de graines 
carbonis�es') 

Along east-west wall 

Along east-west wall 
Whole surface 
1 . 50 m from north balk, 

3.00 m from west balk 
Along west balk 
Along east-west wall, 

3.00 m from west balk 
Along east-west wall 
Southeast corner of 

square 

Sample Depth below Where taken 
designa lion surface in m 

Ramad C8NW 
Phase III C8NW 0.65 0.65 

C8NW 1 .25 1 .20 - 1 .30 
C8NW 1 .55 1 .5 5  
C8NW 1 .95 1 .95 From stratified fill of pit 
C8NW 2 .15  2 . 15  
C8NW 2.40 2.40 
C8NW 2.45 2.45 

were recovered ,  suggesting an emphasis on 
herding (de Contenson,  1 97 1 ) . 

I n  fig. 6 the approximate t ime span covered 
by each of t he aceramic habitat ion phases of 
Aswad , Ghoraife and Ramad is presented . 
This figure shows t he chronological relat ion
ships of the three sites. 

3. TH E SAM PLES 

3 . 1 .  Sample p rocess ing 

The soi l  samples taken a t  the s i tes under 
d iscuss ion were floated in  t he field to recover 
charred p lant  remains .  The condi t ions a re 
such that only carbonized vegetable material 
w i l l  have been preserved . No flotat i o n  
mach ine was employed , but the plant remains 
were recovered by a s imple manual water 
sepa rat ion  method (cf van Zeist & Bakker
Heeres, 1 979) .  Contrary to t he op in ion of 
some other researchers (e.g. Keeley, 1 978) ,  our 
experience wi th  manual water flotat ion i s  
qu ite satisfactory. 

The sort ing of t he flotat ion residues and the 
ident i ficat ion of the plant remains were 
carried out in t he laboratory according to  
usua l  p rocedures. After sort ing the  sample 
res idues were kept for poss i ble re-exam
inat ion .  For the identifications a seed ref
erence collect ion of Near Eastern species 
was ava ilable .  I n  sp ite of its rather modest 
s ize, t h is reference col lect ion permit ted t he 
identificat ion of most of the charred seed 
types, a l though usual ly not to the species 
leve l .  The p lant remains a re d iscussed ,in 
sect i 'ons 4 and 5.  The descript i o ns a re 
supplemented by d rawings of t he plant 
remains and measurements .  I n measuring 
grass caryopses, in  part icular cereal grains,  the 
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Table 3. Palaeobotanical samples from Aswad. 

Aswad East, from north balk east sounding (Carn� Est) 
. Phase II 0.20 (= 0.20 m below surface) 

0.40 
0.60 
0 .80 
1 .00 
1 .20 
1 .40 
1 .60 

Phase I 1 .80 
2.00 
2.20 
2.40 
2.70 
2.90 
3 . 10  
3 . 30 
3.60 

Aswa- d West, from east balk west sounding (Carre Ouest) 
Phase II 0.40 (= 0.40 m below surface) 

0.60 
0.80 
1 .00 
1 .20 
1 .40 
1 .60 
1 .80 
2.00 
2.20 
2.40 
2.60 
2.80 

rad icle point  has not been i ncluded in  the 
measurement in  those cases where the embryo 
had been preserved . I n tables 5 to 1 0  the 
numbers of seeds and frui ts in the samples 
examined a re presented . The d imensions i n  
the tab les showing  the resu l ts o f  t he 
measurements a re a l l  in  mm. 

3 . 2 .  Sampl ing and samples 

3 . 2 .1. Ramad 

At the request of H .  de Contenson and W.J . 
van L iere, at Ramad sampl ing for palaeo
botanical research was u ndertaken by S. 
Bottema and W. van Zeist in 1 965, dur ing 
the second excavation  campa ign.  At that t ime 
the a ims of palaeoethnobotanical research 
were st i l l  rather stra ightforward . Thus, for 
Ramad our a im was to obtain informat ion  on  
the  fol lowing quest ions:  

- Was agriculture pract ised by the i n hab-

Table 4 .  Palaeobotanical samples from Ghoraife 

Ghoraife 1975 ,  from north balk sounding C 
Phase n 1 .20 (= 1 .20 m below surface) 

1 .40 
1 .60 
1 .80 
2.00 
2.20 
2.40 
2.60 
2.80 
3.00 
3 .20 
3 .40 

"'3.60 

Phase I 3 .80 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5 .20 
5 .40 
5.60 
5 .80 
6.00 

Ghoraife 1 974, samples taken by H .de Contenson in 1 974 
from exposed surfaces 
Phase II  2.00 

2.50 
3 .00 
3 .50 

Phase I 4.00 
4.50 
5.00 
5 .50 
5 .90 
6.30 

'" According to de Contenson (1975) the level at a depth of 
3 .60 m should be attributed to phase I, but the seed content 
points rather to phase n. 

i tants of Ramad and i f  so, wh ich crops were 
grown? 

- Which wi ld seeds and fru i ts  were col lected 
for human consumpt ion? 

- What was the vegetat ion i n  the vic in ity of 
Neol i thic Ramad? 

It was decided that we should attempt to 
sample at least one complete series of 
occupat ion layers, cover ing a l l  three phases 
d ist inguished at Ramad (2 .4 . ) .  In the first 
( 1 963) campaign three 'quad rants (ca rrees) of 
5X5  m had been opened . In two of them, viz. 
C8N E  (Carre Quest of the 1 963 campaign) 
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and M4SE (old Carre Est) ,  the virgin soi l  was 
reached . In the exposed sect ions of C8NE 
many ash layers were present a nd occasional 
cha rred seeds could be o bserved with the 
naked eye. For that reason this quadrant was 
selected for a systematic palaeobotanical 
sampling.  Quad rant C8N E was extended on 
its south s ide by about 1 . 5 m (fig. 5) . A strip of 
1 . 5X5  m was excavated a t  intervals of 10 t o  1 5  
cm.  With increasing depth the length of the 
excavated strip d imin ished unt i l  in  the bottom 
layers i t  was only 1 . 5 m long. From each 
interval one or two samples were taken. The 
samples from this str ip are from the S E  
quad rant o f  C 8  and they should consequently 
be indica ted as  C8SE, fol lowed by the depth 
below the surface. As for the Ramad sample 
designations see table 2: 

Of the newly exposed south balk a· drawing 
was made by H. de Contenson (fig. 7). The pits 
of the phase II1 ha bitat ion, which were dug i n  
the u nderlying phase I l  levels, show up  clearly 
in  th is  sect ion .  During the sampling for 
palaeobotancial research it  was not always 
very clear whether und isturbed phase Il levels 
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Fig. 7. Ramad, section a long 
south balk of C8SE quad ra nt .  
After d ra wing by H. de Conten
son ( not yet publ ished). The 
bounda ry between phase 11 and 
III deposits is clear ly  indicat
ed . The location of the samples 
from C8SE tha t  have been ex
ami ned for cha rred pla ntrema ins 
is tra nsferred to t h is section 
(thick horizonta l l ines with ind i
cat ion. of depth). 

or t he fil l  of phase I I I  pits were concerned. 
M o reover, i t  was not u nt i l  the sect ion was 
d rawn that the extent of t he p hase I I I  
d isturbances became evident .  At  the east s ide 
of t he section a phase I I I  pit extends d own to 
2. 1 0  m below the surface. Phase I l  levels are 
very thick here and extend to c .  5 . 1 0  m below 
the surface. Phase I levels, on the other hand,  
cover only about 60 cm, from 5 . 1 0  to 5. 70 cm, 
in  the  C8 square. 

I n  the west balk of C8N E  a large ash pit, up  
to  2 . 65 m below the surface, was  vis ible .  From 
t he layers in this pi t  a series of samples, at 
intervals of 1 5-20 cm, was taken; to  that  
purpose a trench of 2 .00 by 1 . 60 m,  to  a depth 
of 2. 65 m,  was excavated (fig. 8) .  The C8N W 
samples a re a l l  from levels which archaeo
l ogical ly must be attributed to phase Ill .  

Finally samples were taken from the M 4N E  
quadrant which was excavated i n  1 965.  H ere 
samples were collected from ashy p laces wh ich 
became vis ible on the exposed surfaces . The 
sect ion along the west balk of the M 4N E  
quadrant  i s  shown in  fig. 9. 

The volume of the soil samples varied from 
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Fig. 8. Ramad, upper part of 
section along west balk of C8NW 
quadrant showi ng a deep pit 
fil led with phase I I I  deposits. 
After de Contenson & van Liere 
( 1 964, pI. XII) .  The location of 
the sa mples fro m CSNW ex
amined are indicated in this 
drawi ng. 

II 

, 

Fig.  9. Ramad,  section a
·
long west 

I' 

balk of M4NE quadrant .  After 
drawing by H. de Contenson (not yet 
published). The cross-hatched area, I 
at a depth of approximately 2 m, i s  j the 'cuvette remplie de graines 
carbonisees' (see 6.1 . ) .  The location 
of the samples f rom M4NE exam-
ined is transferred to this section.  

1 0  to 20 l i t res . U n fortunately, t he actual 
volume of each sample has ;10t been recorded .  
I t  was not u nt i l  the  examination had been 
completed that i t  became evident that this 
would have been useful (6 .3 . ) .  The samples 
were floated in a rivulet at the foot of the tel l .  

Altoget her 172 samples were col lected and 
floated for palaeobotanical examinat ion and 
i t  soon became clear that only a smal l  
proportion 01 them could be ana lysed . The 
mere sort i ng of the samples was a l ready very 
t ime-consuming because of the usual ly great 

Om 

Om 

numbers of seeds ,  fru its and other ident ifiable 
plant remains .  In the choice of the samples to 
be examined it was our lead ing princ iple to 
obtain a good cross-sect ion of the seed 
content of the phase I and 11 levels. From 
e8S E a series of samples at intervals of 5 to 35 
cm was selected . I n  total 28 samples from th is 
quadrant were examined . I n  the choice of the 
sampfes the quality also p layed a part .  Thus, if 
the . flotation res idue of a sample from a 
part icular depth was very small  o r  if a first 
i nspect ion showed that it was very poor in  
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Table 5. Numbers of seeds, fruits and other plant remains in samples from Ramad, C8 SE,quadrant. 

Phase II II II  II  II II II II II II II II 1I II 
Sample designation C8 1 . 1 0  1 .20 1 .55 1 .65 1 .70 1.90 2.25 2 .45 2 .70 2.95 3 .15  3 .35  3.55 3 .60 

Triticum boeoticum Ph 1 4 4 
Triticum monococcum 1 4 4 1 7 8 2 
Triticum dicoccum 1 6 56 4 1 8  3 6  'S5 9 1  48 14 326 200 7 3  
Triticum spikelet forks 29 27 20 300 40 97 375 245 1 200 350 63  1 250 1550  450 

glume bases 45 92 1 3  675 57  37 675 575  1 05 0  7 5 0  4 2  1 1 25 17 00 950 
Triticum durum/aestivum 2 3 1 3 1 8 6 3 1 525 65 33 
T.durum/aestivum internodes 7 1 4 4 5 457 5 5  5 6  
Hordeum spontaneum 5 1 1 4 
Hordeum distichum 1% 1 0  3 1 6  1 0  1 4  7 68 35 5 
Hordeum internodes 1 1 8  1 4  1 3  1 1  2 2  1 9  3 
Hordeum vulgare var. coeleste 1 :z 20 1 
Hordeum vulgare internode 1 
Cereal grain fragments 39  3 1 9  1 40 20 64 147 1 38 235 238 32 1 1 34 932 422 
Pisum 2 7 4 2 7 35  30 1 5 
Lens 2 1 2 22 8 7 1 5  8 2 6 49 57 1 0  
Cicer 1 7 % 
Linum usitatissim"um 1 5 4 3 1 6  1 3  1 

Pistacia + 2 + 5 V, 2 2 3 3 3  100 6 
Uthospermum arvense 3 1 7 5 
Lithospermum tenuiflorum 2 1 7 4 1 0  2 
Heliotropium 1 
Cerastium-type 
Silene spec. 8 21 3 
Silene colorata-type 
Vaccaria pyramidata 2 1 5 
Helianthem ledifolium-type 1 0  9 1 9  27 47 345 1 60 1 9  3 
Helianthemum salicifolium-type" 3 
Centaurea 
Convolvulus 3 
Carex cf. divisa 6 
Scirpus maritimus 3 
Scirpus tabernaemontani-type 5 
Cephalaria syriaca 1 
Aegilops 2 1 2 
Avena % 1 1 4  5 1 
Bromus spec. 2 % 4V, 
Bromus sterilis 1 
Echinaria 5 3 7 1 25 7 5 
Eremopyron 1 2 1 1 2 
Hordeum spec. 3 
Lolium spec. V, 3 6 6 1 9  75  8 7 1 00 49 6 
Lolium temulentum 2 2 4 32 60 1 3  
Phalaris 1 1 
Stipa v.. V, V, 
Gramineae type A 3Vl 3% 1 0  4 
Gramineae indet. 2 2 5 4 2 2 1 5  3 1 3  
Gramineae fragments + + + + 
Teucrium-type 2 1 2 1 2 
Ziziphora 382 394 47 
Astragalus 1 1 6  3 1 7  3 1 3  20 24 14 172 1 47 9 1 
Coronilla 1 4 2 1 32 14 8 
Medicago spec. 2 3 5 5 3 1 10  3 3 5 1 
Medicago raoiata 2 1 7 2 1 3  1 7  1 
Melilotus 1 ,  2 4 10  
Onobrychis 22 35  4 
Trigonella astroites-type 69 1 3  1 4  3 8 4 67 1 3 3  4 84 3 2  6 
Vicia spec. 2 1 0  7 1% 2 
Vicia ervilia 
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11 11 11 11 11 11 11 11 I I I I I Phase 

3.70 3.90 4.05 4.35 4.55 4.75 4.95 5 .05 5 .25 5 . 3 5  5 .40 !i .55  5 .60  5 . 70 Sample designation 

Vz 2 1 1 Triticum boeoticum 
6 8 4 3 1  1 4  14  Triticum monococcum 

129 231  86 61 . 46 . 662 390 577 41  5 1 4 3 Triticum dicoccum 
750 2200 500 350 1 1 7  1 925 2000 1 350 93  34 1 8  7 8 Triticum spike let forks 
350 2400 100 5 20 62 2725 2850 1 850 77 28 1 2  1 5  glume bases 
29 30 30 1 8  1 0  167 230 202 7 1 Triticum durum/aestivum 
28 8 7 7 6 5 145 60 1 T.durum/aestivum internodes 

1 1 4 4 5 Hordeum spontaneum 
19 1 1  7 14  7 1 14 86 72  4 2 2 Hordeum distichum 
25 3 4 22 1 0  1 9 3  1 6  1 Hordeum internodes 

1 1 0  1 3  5 1 Hordeum vulgare var. coeleste 
Hordeum vulgare internode 

535 595 270 1 32 157  1 080 1238 874 92 42 14  22 8 9 Cereal grain fragments 
1 4 4 1 4 1 0  1 1  1 6  2 1 2  5 4 2 Pisum 

27 1 5  4 6 6 140 98 82 5 7 1 5  1 0  8 7 Lens 
1 1 5 3 1 Cicer 
6 5 2 32 44 24 2 Linum usitatissimum 

6 Vz 1 7Vz 25 23 14  6 Y, + Pistacia 
8 6 1 1 3 Lithospermum arvense 

14 1 2 1 3  20 7 9 23 14 4 Lithospermum tenuiflorum 
5 1 Heliotropium 

1 Cerastium-type 
3 4 7 3 Silene spec. 
1 Silene colorata-type 

3 6 4 Vaccaria pyramidata 
1 85 1 8  25 36 Helianthem ledifolium-type 

Helianthemum salicifolium-type 
1 Centaurea 

2 Convolvulus 
1 2 1 Carex cf. divisa 
8 1 Scirpus maritimus 

Scirpus tabernaemontani-type 
Cephalaria syria ca 

1 Aegilops 
2 6 3 1 9 23 3 y, Avena 

4Vz 1 3  6 8 Bromus spec. 
1/z 1 Bromus sterilis 
2 5 3 9 1 8  8 Echinaria 
1 2 6 1 Eremopyron 

1 1 Hordeum spec. 
46 75 5 0  3 1 1  165 1 65 1 7 0  1 0  4 2 2 Lolium spec. 
24 50 .39  1 40 20 35  1 Lolium temulentum 

1 1 1 5 5 Phalaris 
Stipa 

1 1  6 2 1 7  1 7  1 8  Gramineae typ e A 
5 8 2 5 1 1  6 5 Gramineae "indet. 

+ + + + Gramineae fragments 
1 Teucrium-type 
1 Ziziphora 

892 70 72 72  8 86  1 34 87 43 2 Astragalus 
r Coronilla 

10 6 2 14  6 3 1  1 9  24 6 Medicago spec. 
13 7 3 1 6  4 1 1  2 Medicago radiata 
4 4 1 3  4 40 35 5 1  3 2 Melilotus 
2 1 3 Onobrychis 

65 9 6 23 1 6  8 6  2 1  2 1 Trigonella astroites-typ e 
4 4 4Vz 5 49 21 28 4 1 6 Vi cia spec. 

Vi cia ervilia 
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Table 5 (continued). 

Phase II II II II 
Sample designation C8 LlO 1 . 20 1 .55  1 .65 

Leguminosae indet. 
B ellevalia 1 
cf. Ornithogalum 3 
Uliaceae indet. 
Malva 
Ficus 
Fumaria densifiora-type 
Glaucium aleppicum-type 
Plantago lagopus-type 
Plantago psyllium-type 
Polygonum venantianum-type 
Rumex pulcher 
Rumex spec. 
Androsace maxima 
Adonis 1 
Amygdalus + 

Crataegus 
Pyrus 
Galium mollugo 
Galium spec. 
Ammi majus 
Bifora 
Bupleurum spec. 
Torilis nodosa-type 
Umbelliferae indet. 
Unidentified 

seeds or of poor preservat ion,  this sample was 
rejected and another sample from a bout the 
same depth was chosen for examinat ion.  I t  
has a l ready been mentioned that in the upper 
one to two metres of the deposit the 
d is t inct ion  between phase 11 levels and phase 
I I I  d istu rbances was not a lways clear on the 
exposed surface d uring sampling. No phase 1 1  
samples from above I m were examined and 
from the samples between I and 2 m below the 
surface only those that could safely be 
attri buted to phase I l  levels w.ere selected . The 
locat ion of the samples examined is trans
ferred to the d rawing of the sect ion along 
the south bal k  (fig. 7) .  M o reover, these 
samples are l isted in table 2. S imi larly, the 
M 4N E  samples that have been examined are 
listed in  table 2,  and the locat ion of these 
samples is i nd icated on the d rawing of the 
sect ion along the west balk ( fig. 9) .  In th is  case 
the resu lt is less satisfactory than for the 
CSS E  samples because various M4 samples 
were taken at qu ite some d istance from the 
west balk, so that there is no correspondence 
between the strat igraphy of the sect ion and the 

4 

2V. 
1 

6 

II II  II II II II II II II 
1 .70 1 .90 2.25 2.45 2.70 2.95 3 . 1 5  3 . 35 3 .55 

2 4 5 
1 3 4 9 9 

5 4 9 5 1 7  52  1 94 87 

4 2 2 37 

1 1 
3 2 

2 16  89 26 3 
1 1 

+ 2 1 '12 1/. + :Y3 
2 2 4 7 IV. 2 

+ 

2 3 7 2 1 1  3 
5 2 

1 4  

8 8 15  + 1 9  

situat ion a t  the  sampl ing spot. Thus ,  in the 
west sect ion, shown in fig. 9,  the virgin soil is 
reached at 4. 1 0  m,  whereas at ot her places of 
the M4NE quadrant the basa lt ic. surface goes 
down to 4. 75 m (de Contenson & van Liere, 
1 966) . 

As for the phase I I I  samples, the fi l l  of the 
pits of this phase is at least of mixed origin 
(2 . 4. )  and part, if not most of the charred 
vegeta ble material in these ash pits  is of phase 
11 origin .  A palaeobotanical examination of 
these samples is on ly mean ingful in that i t  may 
resu l t  in  seed or fru i t  types not present i n  the 
older deposits .  For instance, other crop plants 
could have been grown by the phase I 1 1  
inhabitants. Seven samp les from the fi l l  of the 
large p i t  in CSN W were included in  the 
examinat ion (fig. S ) .  The phase I I I  samples are 
d iscussed i n  7 . 5. 

I n  the d iscuss ion of the vegetable material 
(sect ions 4-7) ,  the samples from CSSE are 
s imply ' ind icated as ( Ramad) CS, and those 
from M4NE as ( Ramad) M4. Only for the 
phase I I I  samples it is indicated that they are 
from the N W  quadrant (CSN W).  Anotfler 

II  
3 .60 

1 4  

7 

1 
1 
+ 

2 

7 
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3.70 
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1 9  
2 
+ 
1 1  
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I I  I I  II I I  I I  I I  I I  I I 
3.90 4.05 4.35 4.55 4.75 4.95 5 . 05 5 .25 5 . 3 5  

1 4 8 7 9 
1 65 5 9  1 18 1 4  10  1 
126 5 3  49. 3 8  1 1 8  215  140 25 

6 
1 

3 29 9 1 4  
1 

1 
1 

2 1 4 
2 1 1 

1 5 8  1 6  26 23 2 
2 1 1 1 

+ Y2 + % % v. 
1 1 3  V, 35 19  1 3  3 

2 20 1 1  10  
1 5 

2 4 
1 

4 6 2 6 + 8 

s impl ificat ion is that only one figure is given 
for t he depth. Thus, if, for i nstance, a sample is 
from 3 . 30-3 . 40 m this i s  indicated as 3 . 35 .  

One . may perhaps wonder why during the 
campaigns after 1 965 no palaeobotanical 
samples were taken.  In  th is respect the 
fol lowing should be remarked . Many more 
samples had already been col lected than 
could ever be coped with .  At the t ime the 
possible re lat ion between sample composi t ion 
� nd archa�ologica l feature was not  yet an  
Important Issue, so that th is was no impetus to  
ta�e samples d uring succeedi ng field cam
paigns. The analysis of the Ramad sam
ples had a slow start due to other research 
commitments of the first author .  It was not 
unti l  1 973 that the systematic examinat ion of 
Ramad could begin and more p rogress was 
made. ��en the need was felt for samples 
fro� d is t inct a rchaeological features , exca
vat I Ons at Ramad had come to an end . 

The samples selected for ana lysis have wi th  
one  except ion,  been examined compl� tely. 
The numbers of seeds, fru i ts and other 
vegetable remains recovered a re shown i n  
tables 5 ,  6 and 7 .  

4 

I I I I Phase 
5 .40 5 .55 5 .60 5 .70 Sample designation 

3 Leguminosae indet. 
Bellevalia 

Y2 cf. Ornithogalum 
Liliaceae  indet. 
Malva 

5 75 25 12 Ficus 
1 Fumaria d ensiflora-type 

Glaucium aleppicum-type 
Plantago lagopus-type 
Plantago psyllium-type 
Polygonum venant ianum-type 
Rumex pulcher 
Rumex spec. 
Androsace maxima 
Adonis 

+ + Amygdalus 
+ Crataegus 

Pyrus 
Galium mollugo 
Galium spec. 
Ammi majus 
B ifora 
Bupleurum spec. 
Torilis nodosa-type 
Umbelliferae indet. 
Unidentified 

3 . 2 .2 .  Aswad 

I n  1 973,  H .  de Contenson submit ted a number 
of small  so i l  samples from Aswad to  the first 
author for botanical examinat ion .  These 
samples yielded some charred seeds a nd other 
plant remai ns ,  sugges t ing that more deta i led 
palaeobotanical research could provide valu
able i nformat ion on the plant husbandry 
of Aswad . To that end two series of soi l  
samples were col lected by the fi rst author in  
Apri l  1 975 .  There was  no other  choice than 
taking samples from sect ions exposed in  the 
soundings excavated in 1 97 1 and 1 972 (2 .2 . ) .  
From t h e  north balk o f  Aswad East , samples 
of c. 26 l i t res in volume (two baskets) were 
taken at intervals of 20 to 30 cm.  At Aswad 
West, the east balk was sampled at 20 cm 
intervals; in t h is case the volume of each 
sample was about 1 3  l i t res (one basket). Pr ior  
to ·sampling the balks had been cleaned . 

The samples were floated near t he s i te .  
Water was suppl ied by a pump which serves to 
pump up  i rriga t ion water for t he fie lds .  The 
samples a re l isted in table 3 .  Al l  samples 
col lected at Aswad have been ana lysed. With 

S2391910
Rectangle

S2391910
Rectangle
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Table 6. Numbers of seeds, fruits and other plant remains in 
samples from Ramad, C8NW quadrant (phase HI). Of C8NW 
2 . 15 ,  only v.. of the sample has been examined. 

Sample designation 
C8NW 0.65 1 .25 1 .55 1 .95 2 . 15 2 .40 2 .45 

Triticum monococcum 
Triticum dicoccum 
Triticum spikelet forks 5 3  

I I I 
4 5 76 8 1 3  

1 4 8  1 80 285 . 144 106 
7 30 1 200 750 1 1 00 263 glume bases 1 32 

Triticum durum/ 
aestivum 

T.dururn/aestivum 
internodes 

Hordeum spontaneum 
Hordeum distichum 
Hordeum internodes 
Hordeum vulgare var. 

coeleste 
Cereal grain fragments 
Pisum 
Lens 
Cicer 
Linum (usita tissimum) 

Pistacia 
Lithospermum arvense 
Lithospermum tenui-

florum 
Silene spec. 
Vaccaria pyramidata 
Helianthemum 

ledifolium-type 
Alyssum 
Scirpus maritimus 
Scirpus tabernae-

montani-type 
Cephalaria syriaca 
Aegilops 
Avena 
Bromus spec. 
Echinaria 
Eremopyron 
Lolium spec. 
Lolium temulentum 
Phalarls 
Stipa 
Gramineae type A 
Gramineae indet. 
Teucrium-type 
Ziziphora 
Astragalus 
Coronilla 
Medicago spec. 
Medicago radiata 
Melilotus 
Onobrychis 
Trigonella astroites-

type 
Vicia ervilia 
Vi cia spec. 
Leguminosae indet. 
Bellevalia 

1 2 10 3 5 

2 

1� .3 4 
12 2 

1J 34 77 
4 5 

3 1 0  1 6  
1 

2 . 1 

7 1  1 2  

1 7 2 
1 3  

5 4 

2 4 

2 

I V. 
24 9 
1 2  21 
1 3 

105 46 
4 3 
1 6  5 
1 

1 8  4 

2 

1 
4 
1 9 

1 

1 
4 V. 
5 1 
1 3 

6 

23 
4 

4� 

1 

2 

1 
47 

2 

3 

2 
3 1 2  2 

1 1 � 
1 

5 28 17 4 

8 3� 5 
3 
6 5 

2 4 1  9 

5 4 1 1  
6 

8 2 1  
( 1 
2 5 
1 1 
1 1 
1 
4 1 3  

2 
11/. 3 

1 3  
1 

�2 
72 

4';10 
1 500 

7 

2 
20 
3 
1 

147 
8 

24 

2 

5 
2 

+ 

14 
2 

4 

1 1  

1 
3 
1 

1 1  

Table 6 (continued). 

Sample designation 
C8NW 0.65 1 .25 1 .55 1.95 2. 1 5  2.40 2.45 

cf. Ornithogalum 
Ficus 
Androsace maxima 
Amygdalus 
Crataegus 
Galium spec. 
Ammi maj us 
Bifora 
Torilis nodosa-type 
Unidentified 

7 4 2 1  
4 1 

2 
+ if3 1� 1 

+ 2 
10 2V. 6 
1 

1 

7 + 5 

9 3 1 1  
6 5 
4 1 

+ + + 
+ I V. 
2 3 

2 25 7 

regard to t he n umbers of seeds and fru i t s  
p resented in  table 8 the fol lowing should be 
remarked . For unknown reasons t he sorting 
of the samples had not been carried out 
accurately enough . Part icularly  small  seeds 
and other smal l  plant remains,  such as glume 
bases and sp ikelet forks, had only partly been . 
retrieved . Th us ,  it was decided to examine the 
sa mple residues aga in .  Pa rt of t he samples 
were re-examined completely; of the la rge 
samples usual ly 1 / 2  to  1 /  1 0  of t he volume was 
re-examined . If part of the sample had been 
I:e-examined , t he numbers of plant remains 
recovered were converted to obta in the total  
numbers for tha t  sample before the results of 
t he first and second examinat ion were added 
together. The latter impl ies that the numbers 
of seeds, fru its  and other  plant remains shown 
in  table 8 may be h igher t han  the numbers 
actual ly recovered . For example, for Aswad 
West 2 .00, 60 frui ts  of Ziziphora a re l isted , 
whereas only 6 specimens were retrieved (from 
1 /  10 of the sample re-examined ) .  

3 . 2 . 3 .  Ghoraife 

After the sampling a t  Aswad had been 
completed , a series of samples was taken at 
Ghoraife in Apri l  1 975 .  I n  1 974, a test pit had 
been carried d own to the virgin soil by H .  de 
Contenson (2 . 3 . ) .  The north balk of th i s  
sound i ng was sampled at 20 cm i ntervals .  
Flotat ion of t he samples, c .  1 3  l i t res in volume 
( I  basket) ,  was carr ied out i n  t he Barada river, 
a few km to  the south of the site. The samples 
a re l i s'ted in tab le 4 .  

Although t he transit ion between phases I 
and I I  is laid a t  3 . 50 m by t he excavator, t he 
sample a t  3 .60 m is at tributed to  p hase I I  
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Table 7 .  Numbers of seeds, fruits and other plant remains in samples from Ramad, M4NE quadrant. 

Phase II I I  11  11  11 I I I I I I I 
Sample designation M4 1 .75 1 .80 1 .90 2 . 10  2 .30  2 .80  3 .00 3 . 1 0  3 .45 3 .65 4.05 4 .30 

Triticum boeoticum 2 2 1 2 2 
Triticum monococcum 24 5 3 8 5 4 2 2 5 5 
Triticum dicoccum 372 150 98 1 1 9  97 54 9 23 19  61 46 14 
Triticum spikelet forks 2250 665 700 1 1 00 250 70 50 106 240 380 390 32 

glume bases 2550 800 1000 1 500 350 24 60 62 200 190 520 24 
Triticum durum/aestivum 62 322 145 10 43 1 2 
Tdurum/aestivum internodes 20 2 23 1 3  
Hordeum spontaneum 3 
Hordeum distichum 5 1  28 32 3 1  63  4 5 9 
Hordeum internodes 69 14 23 34 1 8  1 
Hordeum vulgare var. coeleste 1 1 2 1 
Cereal grain fragmen ts 1499 174 46 1 776 46 99 64 36 103 51 85 
Pisum 5 1 4 10 7 
Lens 7 7 21 11 39 2 2 4 1 3  
Cicer 1 5 
Linum usitatissimum 80 9 5 5 8 4 5 1 3  3 

Pistacia 6 5 22 + 3 1 Yz 
Lithospermum arvense 3 6 1 20 2 28 
Lithospermum tenuiflorum 3 6 4 6 48 2 1 5 
Heliotropium 1 
Cerastium-type 4 
Gypsophila-type 1 2 
Silene spec. 26 39 21 8 2 
Vaccaria pyramidata 3 1 1 1 
Helianthemum ledifolium-type 215 3 1  20 6 1 1 350 2 5 
Crepis-type 2 2 
Alyssum 3 
Carex cf. divisa 2 
Scirpus maritimus 
Aegilops 1 
Avena 7 3 2 7 3 
Bromus spec. 2 21/. 
Echinaria 41 1 1  1 0  2 8  
Eremopyron 1 3  1 2 6 
Hordeum spec. 
Lolium spec. 24 5 1 1  6 4 10 16  1 10 
Lolium temulentum 36 1 8  9 1 5  1 05 2 5 1 3  23 
Phalaris 1 1 
Stipa Y. 
Gramineae type A 67 1 7  1 0  6 [1/. 2 2 
Gramineae indet. 24 97 28 11 1 2 2 
Gramineae fragments + + + + + 
Teucri urn-type 
Ziziphora 1 
Astragalus 101  7 6  5 1  26 36 2639 23 7 22 
Lathyrus cf. cicera 1 
Medicago spec. 5 7 4 1 4 
Medicago radiata 9 1 2 30 
Melilotus 2 2 2 2 2 5 
Onobrychis 1 1 
Trigonella astroites-type 26 22 9 5 6 89 
Vicia spec. 7 14 15 14 33 2 7 2 
Leguminosae indet. 3 1 4 9 21 
Bellevalia 7 1 1 1 1 3 
cf. Ornithogalum 330 31 1 8  6 9  4 6  4 3 6 3 1 3  2 
Ficus 3 10 1 8  3 4 2 1 1 
Plantago spec. 1 1 
Rumex pulcher 2 4 
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Table 7 (continued). 

Phase II II II II II I I I I I I I 
Sample designation M4 1 . 75 1 . 80 1 .90 2. 1 0  2 . 3 0  2.80 3.00 3 . 1 0  3.45 3.65 4.05 4 . 30 

Rumex spec. 3 1 1 
Androsace maxima 1 8  1 0  6 1 3 3  
Adonis 1 3 2 
Amygdalus 1 + 1 + + + % + 2 
Crataegus 4 8h 6 3 6 8 
Crucianella 
Galium spec. 
Ammi majus 5 6 
Torilis nodosa-type 20 2 
Verbena 1 
Unidentified 17  5 1 5  3 2 

Table 8. Numbers of seeds, fruits and other plant remains from Aswad, soundings West and East. The numbers shown in this table may be 
higher than those actually recovered (see 3.2. 2.). ' 

Aswad West 
Phase I I  II II II II I I  I I  I I  II  II II I I  I I  I I  
Sample (depth below surface) 0.40 0.60 0 .80 1 .00 1 .20 1 .40 1 .60 1 .80 2 .00 2.20 2.40 2.60 2.80 0 .20 

Triticum monococcum 1 3 3 1 1 2 
Triticum dicoccum 8'/. 1 2  10  1 8  5 8  307 430 103  207 226 75 5 22 
Triticum spikelet forks 42 40 59 5 3  309 446 1 90 1  390 987 1003 129 24 3 65 

glume bases 6 1  4 8  1 02 84 302 900 1708 500 2907 2042 265 58  5 196 
Triticum durum/aestivum 1 22 42 5 24 32 
T.durum/aestivum intern. fragm. 1 
Hordeum spontaneum/distichum 3 4 8 5 3 55 90 46 43 62 5h 1h 
Hordeum vulgare var. coeleste 1 9 2 1 
Hordeum internode fragments 3 10  7 2 1 5  1 6  5 5  6 0  50  14 
Cereal grain fragments 6 1  5 7  6 1  80 276 359 1 3 1 1  3 3 8  1676 2100 493 70 5 92 
Pisum '/. 2 2 1 2 2 5 1 2 
Lens 1 4 1 3 2 1 3 1 
Linum (usitatissimum) 1 3,/. 2 

Aizoon 1 1 
Pistacia 2 2 '/. 1 + '/. 3'/. 2 4 1,/. 2 + + 
Arnebia decumbens 1 3  
Lithospermum arvense 5 3 2 2 2 1 
Lithospermum tenuiflorum 5 1 1  2 4 5 10  2 2 
Capparis 4 2 1 4 7 
Arenaria-type 
Silene spec. 3 1 
Vaccaria pyramidata 2 6 4 2 
Atriplex 
Suaeda 
Chenopodiaceae indet. 9 
Carthamus 
Centaurea 
Carex cf. divisa 9 38 3 3 9 40 107 82 729 824 53 1 5  2 
Scirpus maritimus 8 12  1 6 149 284 1 37 169 1 1 2  35 3 3 
Avena 1 3 2 3 
Bromus spec. '/. '/. 2 1 8  4 1  14 6 y. 
Echinaria 1 1 6 1 0  5 
Eremopyron Ih 1 '2 2 2 
Hordeum spec. 15 5 3 5 1 
Lolium spec: '/. 2 9 17'1. 7 9  1 48 129 694 661  17 . 6'/. 7 
Phalaris 7 1 2  1 7 42 75 56 1 5 1  165 73 6 1 
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because the cha rred vegetable content of the 
sample compares with the other samples of 
th is phase and not with those of phase I 
(table 9) .  The uppermost metre has not 
been sampled because of post-Neol it hic  
disturbances (2 . 3 . ) .  The samples at  1 . 20- 1 . 80 
m have been taken from seemi ngly u nd is
turbed layers, a l t hough one cannot be ab
solutely certa in  in th is  respect. The seed 
content of t hese samples d oes not suggest 
contaminat ion .  

In  1 974, 10  smal l  samples consist i ng of a 
few l i t res of soi l  had been collected by H .  de  
Contenson at 50  cm intervals .  These samples 

Aswad East 
II  II II n II  II Ib Ib Ib 

0.60 0.80 1 .00 1.20 1 .40 1 .60 1 .80 2.00 2.20 

2 2 
52  92 108 82 30 34 1Y2 1 1Y2 
1 3 3  306 4 1 5  392 162 222 28 8 4 
336 938 1 5 5 8  5 7 4  422 468 68 21  1 5  

3 1 4  6 

2 3 6 35  9 2 
1 1 

3 4 57 1 2  5 1 
228 362 432 274 296 1 22 35 9 1 8  

4 14 1% 
2 1 2 

+ + 2 % 31/2 Y2 21/2 

1 
4 3 5 

1 3 

12  

3 1 0  27 29 8 9 I S  4 
8 9 25 3 1  1 7  8 7 25 4 

1 
% 4 2 1 0Y2 4 1 

Y2 Y2 
1 

5 24 32 5 2% 
2 3 29 5 

la 
2.40 

4 
6 

52  

2 

1 
1 6  
3 

5 

1 5  
8 

have a lso been included in the examinat ion.  
All Ghora ife samples have been analysed 
(tables 9 and 1 0) .  

4 .  CROP P LANT R EM AI N S  

4 . 1 .  Emmer wheat 

Triticum dicoccum Schtib l .(emmer wheat) is 
one of the oldest cult ivated p lants in  the 
Damascus basi n .  A lready from the lowest 
h a b i ta t ion  levels at Aswad rema ins of 
Triticum dicoccum were recovered . We a re 

la la la la la Phase 
2.70 2.90 3 . 1 0  3 . 30 3 .60 Sample (depth below surface) 

Triticum monococcum 
2 7 6 % Triticum dicoccum 
14 21  8 2 1  Triticum spikelet forks 

1 05 58  50 3 44 glume bases 
Triticum durum/aestivum 
T.durum/aestivum intern. fragm. 

1 5  7 4 Hordeum spontaneum/distichum 
Hordeum vulgare var. coeleste 

7 9 Hordeum internode fragments 
50 103 23 1 6  1 1  Cereal grain fragments 
5 25 3 1 Pisum 
3 1 Lens 

Linum (usitatissimum) 

Aizoon 
22 1 7  8 l Y2 4 Pistacia 

Arnebia decumbens 
1% 2 Lithospermum arvense 

Lithospermum tenuil10rum 
Cap paris 
Arenaria-type 
Silene spec. 
Vaccaria pyramidata 

4 Atriplex 
Suaeda 
Chenopodiaceae indet. 
Carthamus 

I Centaurea 
4 2 6 7 1 Carex cf. divisa 
54 36 1 1  1 1 6  Scirpus maritimus 

Avena 
Y2 Bromus spec. 
1 Echinaria 

Eremopyron 
Hordeum spec. 
Lolium spec. 

3 1 Phalaris 



1 86 W. VAN ZEIST & J .A.H. BAKKER-HEERES 

Table 8 (continued). 

Phase II II II II 
Sample (depth below surface) 0.40 0.60 0 .80 1 .00 

Gramineae type A 
Gramineae indet. % 
Ziziphora 
Astragalus 
Medicago spec. 
Medicago radiata 3 1'12 2 
Me1ilotus 3 5 4 
Onobrychis 
Trigonella astroites-type 44 1 62 1 7  
Vicia ervilia 
Vicia spec. 4 5 5 Y:. 
Leguminosae indet. 
Bellevalia 
cr. Ornithogalum 1 
Ficus 1 3  66 
Fumaria densiflora-type 
Polygonum venantianum-type 8 1 2  
Rumex pulcher 
Androsace maxima 
Adonis 
Amygdalus 
Crataegus 
Rubus 
Galium 1 
Thymelaea 
Vitis 
Unidentified 1 0  1 1  7 

concerned here with the morphologica l ly
defined domestic species. No rema ins of wi ld 
emmer wheat, Triticum dicoccoides Korn . , 
have been found at Aswad (or Ghoraife 
and Ramad),  suggest i ng t hat the fu lly 
domesticated species was int roduced i nto the 
Damascus basin .  

The present d is tr ibut ion of wi ld emmer 
wheat could ind icate t ha t  the early Neol i thic 
emmer wheat of Aswad originated from the 
a rea to t he south and southwest of the 
Damascus basin .  On t he slopes of Eastern 
Gal i lee and Gi lead , on the basalt ic plateaux of 
Golan and Hauran ,  and on the eastern slopes 
of M ount  H ermon wild emmer wheat is 
local ly common.  One could speculate that in 
t hat region wi ld emmer wheat was taken 
into cul t ivation and t hat  subsequent ly the 
domesticated form was b rought to  other  
a reas. The presence of domestic emmer wheat 
i n  layers dated to  7800 B . C. ( I 4C years) suggests 
t ha t  at the beginning of the eighth  mi l lennium 
B.C .  plant cul t ivat ion must have been wel l  

I I  
1 .20 

3 

6 

1 1  

7 

6 
1 

8 

+ 

3 

Aswad West 
II II II  II II II II II  

1 .40 1 . 60 1 .80 2.00 2.20 2.40 2.60 2.80 

1 9 4 
12  7 1 7  14 1 8  

6 0  5 
3 44 6 1 8 6 

1 
1 1  1 5  4 1 7  9 2 

52  1 7 8  26 60 1 8 2  1 45 5 

6 8 5 44 52  1 2  2 
2 2 6 

1 3 2 
10  
30 3 

1 
18  1 1 0 44 1 1  1 9  43 3 

1 

% 

2 3 

4 
1 2  63  31  3 45 7 

under way i n  the southern Levant .  
Triticum dicoccum must  have constit uted a 

major  crop plant of the Neol i th ic fa rmers in the 
Damascus basin .  The proport ions of emmer 
whea t among the seeds and fru its of cult ivated 
plants a re usually large (see 7 . 1 . 2. )  a nd 
part icu larly samples from Ramad yielded 
great numbers of Triticum dicoccum kernels. 
The shape and the size of the emmer wheat 
grains show a considerable variat ion .  Dist i nct 
d i fferences in size and shape of emmer wheat 
grains  between samples have not been not iced , 
but  i n  one and the same sample t he whole array 
of shapes may be found . This finds express ion  
to a certa in  extent in  the  d imensions and index 
values obtained for Triticum dicoccum gra ins 
from four Ramad samples (table 1 1 ) .  

I n  spite o f  the rather great numbers o f  
e mO}er wheat gra ins i n  the samples concerned , 
only 52 and 62 spec i mens have been measu red 
in samples M4 1 . 75 and C8 3 . 35 ,  respectively. 
Thi s  is due to the general ly  rather poor 
preservat ion of the kernels . There a re many 

II 
0.21 

3 
1 
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Aswad East 
II II II II II II Ib Ib lb 

0.60 0 .80 1.00 1 .20 1 .40 1.60 1 . 80 2.00 2 . 20 

¥2 3 5 

2 5 2 38 

3 2 4 1 7 28 
3 4 1 6  6 2 

1 
5 4 10  22 2 1  39 5 409 3 

4 10  6 2 3 

1Y2 2 1 6 
1 4 8 3 

3 1 4  3 6 2 4 9 1  

2 
Y2 

5 1 8  1 8  6 7 18  + 

damaged gra ins of which only or 2 
d i mensions could have been taken, and ,  
moreover, va rious kernels have been more or  
less seriously deformed by  the carbonizat ion .  
As  a ru le ,  only reasonably wel l  preserved 
gra ins have been selected for measurement .  
Th is does no t  imp ly  that the shape of  these 
gra i ns has not at all been affected by the 
ca rbonizat ion .  Not only for emmer wheat ,  but 
also for the ot her cereal species the numbers of 
gra ins that were suitable for measurement a re 
re latively sma l l .  

I n  addi t ion to the  more or less normal ly 
developed emmer wheat grains ,  conspicuously 
small  specimens were found .  These gra i ns do 
not make the impression of being under
developed in the sense of not fu l l-grown,  
but they may have been formed under less 
favourable condit ions ,  e.g. in a basa l sp ikelet 
of the ea r or on a plant which d id not grow wel l .  
These smal l  gra ins wh ich occur also with the 
other cerea ls have not been i ncluded i n  the 
measurements .  For Ramad C8 4 .75 the effect 

la 
2.40 

5 

2 

1 0  
1 
9 

50 

y" 

7 

la la la la la Phase 
2.70 2.90 3 . 1 0  3 . 30 3.60 Sample (depth below surface) 

Gramineae type A 

2Y2 1 3  1Y2 2 Gramineae indet. 
Ziziphora 
Astragalus 
Medicago spec. 
Medicago radiata 
Melilotus 
Onobrychis 

235 36 40 8 1 1  Trigonella astroites-type 
Vi cia ervilia 

1 6  14 2 1Y2 2 Vicia spec. 
4 2 Leguminosae indet. 

Bellevalia 
cf. Ornithogalum 

25 69 28 10 Ficus 
Fumaria densiflora-.type 

5 6 1 Polygonum venantianum-type 
, 

Rumex pulcher 
Androsace maxima 

+ Adonis 
+ Amygdalus 

Crataegus 
Rubus 
Galium 
Thymelaea 
Vitis 

1 2  + 1 0  Unidentified 

of sma l l  gra i ns on the d i mensions and index 
values of the whole of a sample has been 
determi ned . Of th is sample, in addi t ion to 1 0  I 
gra ins of normal size,  1 5  small spec imens have 
been measured . The d imens ions and index 
va lues for C8  4. 75 are shown, the small  gra i ns 
being included (N= 1 1 6) and not be i ng i ncluded 
( N= I O I )  ( table 1 1 ) .  As could be expected ,  t he 
smal l  specimens bring about a decrease of the 
min imum and average d imensions.  The effect 
of the modest number of sma l l  gra ins on the 
average d imensions is certa inly not negl igible .  
The comparat ively h igh L/ B index va lues of 
the small gra ins cause a h igher mean L/ B index 
va lue .  

There are no conspicuous d ifferences be
tween the d imensions and index values of 
the emmer wheat gra ins in the Ramad 
samp les of table 1 1 . Samples C8 4 .75 and C8 5 .05 
for which the greatest numbers of gra ins could 
be measured show mostly a somewhat grea ter 
ampl i tude between min imum and maximum 
va lues than the  other  two samples. For  the  

S2391910
Rectangle



Table 9. Ghoraife 1 975. Numbers of seeds, fruits and other plant remains in samples from Ghoraife, north balk of sounding C. Samples collected in 1 975. 

Phase 
Sample (depth below surface) 

Triticum monococcum 
Triticum dicoccum 
Triticum spikelet forks 

glume bases 
Triticum durum/aestivum 
T.durum/aestivum internodes 
Hordeum spontaneum/distichum 
Hordeum vulgare var. coeleste 
Hordeum intern odes 
Cereal grain fragments 
Pisum 

Lens 
Cicer cf. arietinum 
Linum (usitatissimum) 

Pistacia 
Arnebia decumbens 
Lithospermum arvense 
Lithospermum tenuiflorum 
Silene spec. 
Vaccaria pyrarnidata 
Chenopodium 
Suaeda 

Carex cf. divisa 
Eleocharis 
Scirpus maritimus 
Avena 
Bromus spec. 
Echinaria 
Lolium spec. 
Phalaris 
Gramineae indet. 
Astragalus 
Medicago spec. 
Melilotus 
Trifolium 
Vicia ervilia 
Vicia spec. 
Leguminosae indet. 
Bellevalia 
cf. Ornithogalum 
Ficus 
Plantago spec. 
Polygonum venantianum·type 
Adonis 
Crataegus 
Galium spec. 
Thymelaea 

11 11 I I  1 1  11 11 I I  1 1  1 1  11 11 11 1 1  I I I 1 1 I I I I I I I 
1 .20 1 .40 1 .60 1 .80 2.00 2 .20 2.40 2.60 2.80 3.00 3.20 3 .40 3.60 3 .80 4.00 4.20 4.40 4.60 4.80 5 .00 5 .20 5 .40 5.60 5 .80 6.00 

2 3 5 
1 5 1 1  7 1 1  1 1  16'12 2 6 

14  4 44 2 25 29 37 49 1 8 
2 1  6 58  7 44 58  51  51  8 1 9  
6 6 5 1 1 1  1 3  3 

2 1 1 1 
5 1� 

1 2 
4 4 3 

9 7 36 4 1 9  3 5  2 0  34 9 
1� 

2 
+ + + 

1 
6 
1 
1 
1 

5 2 2 2 4 15  32 12 
2 

5 5 6 2 3 1 1  8 10  13  

� 
5 4 

20 9 1 3  1'12 1 8  1 2  1 1  5� 1 0  
1 2 1 1 

� 2 
2 

1 2 2 
1 0  3 6 14 6 16  91  9 1 8  

2 

2 2 1 1  
2 2 5 2 
1 1 1 1 1 

4 4 3 2 8 2 

A 

4 1 0  
18  36  
50 41 

3 

22 30 
'12 

1 '12 6 
+ 

2 

2 

4 
1 

2 
. 10  25 

1 
5 

24 52  

1 5� 
2 4 
2 2 
1 3 

� 

3 
10 1� 
74- 1 1  
84 14 

30 4 
3 

4 
+ + 

6 
1 

2 

3 1� 

4 

32 
1 

42 
2 

7 
8 
2 
3 

2 

� 

1 
3 

+ 

+ + 

5 4 
1 

4 

1 

�/; • 1 

Ph 
3 3 1 1 3 
5 4 4 2 2 

2 

9 3 3 3 
4 1� 2� 4 2 

2 

+ + + + + + + + 

1 0  2 
2 2 2 

3 3 

2 2 3 

2 6 7 

5 2 2 2 4 
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2 
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00 

� 
< 
� 
Z 
N 
I:T1 
� 
...., 
Re 
'-< 

� 
� 
c:; 
� 
� 
� I:T1 
::0 
:I: 
I:T1 
I:T1 
::0 
I:T1 
!Z> 



Archaeobotanical studies in the Levant I 1 89 

Table 1 0. Ghoraife 1974.  Numbers of seeds, fruits and other plant remains in samples from Ghoraife, sounding C. Samples collected 
in 1 97 4. 

Phase II II 
Sample (depth below surface) 2.00 2.50 

Triticum monococcum 2 
Triticum dicoccul)1 2 8 
Triticum spikelet forks 3 21  

glumt: bases 7 38 
Triticum durum/aestivum 3 2 
Hordeum spontaneum/distichum 
Cereal grain fragments 7 1 4  
Pisum 
Linum (usitatissimum) 5 

Pistacia 
Arnebia decumbens 1 
Lithospermum arvense 2 
Lithospermum tenuif10rum 
Carex cf. divisa 7 
Eleocharis 1 
Scirpus maritimus 2 
Echinaria 
Lolium spec. 3 9 
Phalaris 1 
Astragalus 
Lathyrus cL cicera .. 
Melilotus 4 57 
Trifolium 1 
Trigonella spec. 
Vicia spec. y, 
Leguminosae indet. 2 
Bellevalia 
cf. Ornithogalum 2 
Ficus 
Polygonum venantianum-type 
Galium spec. 
Unidentified 2 

first-named samples a lso frequency d is
tr ibut ion graphs for the lengt h and the L I  B 
and T I B index va lues have been drawn (fig. 
1 0) .  The lengths of the emmer whea t gra ins i n  
both samples show largely s imi lar  frequency 
d is tr ibut ions .  The LI B a nd T I B index va lue 
hist ograms are rather flattened out ,  ind ica t ing 
that no part icular gra in  shape is dominant .  

Al though some Aswad samples yielded fa ir 
amounts of emmer wheat grains ,  only re
latively few specimens were su i table for 
measuring ( table 1 1 ) . For Ghora i fe, with only 
small numbers of Triticum dicoccum gra i ns, 
the measurements of gra ins of various samp les 
have been taken toget her in table 1 1 . I t  is strik
ing that the Aswad emmer gra ins (phase 
I I) a re ,  on average, longer and more slender 
(h igher L I B index va lues) t han those from 

I I  I I  I I I I I I 
3 .00 3.50 4.00 4.50 5 .00 5 .50  5 .90  6.30 

2 7 
1 1 7  1 

4 120 2 3 
6 
1 Y, 

23 + 3 + 

PI, 
+ + + + 

4 
3 

25 5 2 3 
1 

8 r 2 y, 
4 
4 3 3  2 

2 

1 3  250 
1 
1 

1 2 2 

7 
4 

1 

Ramad . One wonders whet her t his could 
ind icate t hat t he Aswad emmer wheat was st i l l  
rat her close to  t he w i ld  form, Triticum 
dicoccoides. In this con nect ion it may be 
men t ioned t hat at ea rly-Neoli t  h ic CaybnU,  in  
sout heastern Turkey, the  Triticum dicoc
coides -type grains have d is t inctly higher 
L/ B index va lues t han t he Triticum dicoccum
type kernels. Of t he smal l  numbers of emmer 
wheat gra ins from phase I layers at Aswad 
none was su i table for measuri ng. The LI B 
index values of emmer whea t recovered from 
phase I I levels at Ghora i fe compare with the 
correspond ing val ues obtai ned for Ramad . 
One could argue that th is  was to be expected 
because phase 1 1  at Ghora i fe corresponds to 
phase I at Ramad (see fig. 6). 

If  the above suggest ion of a close affi nity of 
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Table 1 1 . Dimensions and index values of Triticum dicoccum 
grains. 

Ramad 

C8 3 . 35 
N =  62 

C8 4.75 
N = 1 0 1  

C8 4.75 
N = 1 1 6  (15 small 
specimens included) 

C8 5.05 
N =  90 

M4 1 .75 
N = 52 

Aswad West 
1 .40 m 
N = 1 5  

1 .60 m 
N = 1 4  

2.20 m 
N = l 1 

Ghoraire 1 97 5  
Phase I I ,  various levels 
N = 1 8  

L 

min. 4.0 
aver. 5 .02 
max. 6 .0  

min. 4 . 1  
aver . 5 . 1 2  
max. 6 . 3  

min. 3 . 1  
aver . 4.96 
max. 6. 3 

min. 4 .0 
aver. 5 .02 
max. 6.0 

min. 4 .0  
aver. 5 .03  
max. 6 . 1  

min. 4.8 
aver. 5 . 30 
max. 6 .2 

min. 5 .0 
aver . 5 .54 
max. 6 . 1  

min. 5.0 
aver. 5 .46 
max. 5 . 8  

min. 3 .8 
aver. 5 .03 
max. 5 .8  

B T L/B T/B 

1 .8 1 .8 1 60 74 
2.50 2.28 202 9 1  
3 .4 3 .0 248 1 1 3  

1 .8 1 .6 1 5 3  7 3  
2 . 3 1  2 . 1 6  224 94 
3 . 1  2.6 282 1 1 5  

1 . 1  1 . 1  1 5 3  7 3  
2.20 2.07 230 95 
3 . 1  2.6 343 1 1 9 

1 .8 1 .5 1 6 1  7 1  
2 .27 2 . 1 1  222 93 
3.4 3 .0 29 1 1 1 5  

1 .8 1 .7 1 7 5  7 0  
2 .39 2.22 2 1 2  9 3  
3 . 0  2 .8  250 1 1 2  

1 . 8  1 .9 221 83 
2 .21  2 . 1 1  240 96 
2.4 2.4 278 1 1 1  

1 .8 1 .6 203 73 
2.23 2.06 251  9 3  
2.6 2.6 336 1 14 

1 .8 1 .7 1 9 7  8 8  
2 . 3 1  2. 1 2  238 92 
2.6 2.4 280 97  

2 .0  1 .8 1 7 1  7 1  
2 .39  2 . 1 9  2 1 1 92 
3.0 2.4 242 100 

the Aswad emmer wheat to the wild form is 
correct,  the emmer wheat from phase I levels at 
Ghoraife ,  which correspond to those of phase 
11 at Aswad , should show sim i larly h igh Lj B 
i ndex values . U nfortunately, only one gra in  
from a defi n itely phase I level a t  Ghora ife 
(from a dept h of 4 . 20 m)  could be measured . 
Although this  gra i n  has a h igh L j B index va lue 
(5 . IX2.0X2 . ! mm, L : B  256, T B  92 ) ,  it does, of 
course, not p rove anyth ing .  

4 . 2. E inkorn wheat 

Domest ic e inkorn wheat ,  Triticum mono
C()(,(,UI11 L . ,  i s  also represented i n  the s ites from 
the Damascus bas in .  In e inkorn wheat ,  usual ly  
one gra in  develops i n  a sp ikelet .  The gra i ns 
are lateral ly compressed, w i th  longi tud inal ly 
curved ventral and dorsal s ides (fig. 1 1 : 4, 5, 6) . 

I n  add i t ion ,  e inkorn wheat gra ins which have 
developed in two-seeded spikelets may be 
expected . The ventral side of these gra i ns is not 
curved but straight and flat as in  emmer wheat 
gra ins .  They can be d i s t inguished from emmer 
wheat gra ins by their great slenderness and by 
the ir  more po inted upper and lower ends . 
However, it is often d i fficult to decide whether 
a gra i n  i s  of two-seeded e inkorn wheat or of 
emmer wheat .  At Ramad , an occasional  hul led 
wheat gra i n  was found which could poss ib ly be 
of two-seeded e inkorn whea t .  All hu lled wheat 
gra ins w i th  a flat dorsal s ide have been counted 
as Triticum dicoccum. 

Another poss ib le ident i ficat ion problem 
concerns emrrier wheat gra i ns which had 
developed in one-seeded sp ikelets .  These 
spikelets are usual ly found in the top of the ear. 
The gra i ns from one-seeded emmer wheat 
spike lets resemble those of e inkorn wheat i n  
that they have a convexly curved ventral s ide .  
H owever, the upper and lower end a re rather 
b lunt  and the dursal side is not sharply r idged 
as i n  e inkorn wheat .  Although i t  cannot be 
ruled out that a few e inkorn-type gra ins have 
been at tri buted to the wrong species,  by far the 
major i ty of t he gra i ns l i sted as Triticum 
monococcum are defin i tely of th is species . 

Triticum monococcum is a bsent i n  phase I 
levels a t  Aswad ; the fi rst e i nkorn whea t gra ins 
a re from phase 1 1  levels. The fact that  e inkorn 
wheat  appeared later in  the Damascus a rea 
t han emmer wheat is not astonish ing. Above 
(4. 1 . ) it has been d iscussed that the emmer 
wheat a t  Aswad may have originated from the 
region  of northern Pales t ine a nd southwest 
Syria , one of the present-day d istr ibut ion areas 
of t he w i ld species . On the other hand the 
domesticat ion of e inkorn wheat must have 
taken place at a much greater d istance from the 
Damascus bas in .  Western Anatol ia i s  the most 
l i kely a rea where one-seeded e inkorn was 
taken into cul t ivat ion ,  because i t  is t here that  
Triticum boeoticul11 Boiss ,  emend . Schiem. 
ssp .  aegilopoides (L ink . )  Sch iem . ,  i s  found in 
primary habitats .  The d istr ibut ion centre of 
two-seeded w ild e inkorn, Triticum boeoticum 
ssp. thaoudar ( Reuter) Sch iem.  is much greater 
and i ncludes southeas

'
tern Turkey, northern 

I raq  and western I ran .  Outside the d is tr ibut ion 
areas of primary habitats wi ld e inkorn occ.urs 
exch.is ively as a segetal plant ,  i n  secondary 
habi tats, such as roadsides, fields and other 
d is turbed p laces . I t  is l ikely that wi ld e inkorn 
was d ispersed outside i ts  natura l  habitat  zones 



Archaeobotanical studies in the Levant I 1 9 1  

• 

�" " 

" 

Fig. 1 0. Ramad; Triticum " [:. dicDccum . Frequency 

distr ibu tion h istograms. 

" 

Table 1 2. Dimensions and index values of Triticum mOl1o, 
caecum grains 

Ramad L B T L/B 

C8 3 .35 ,  3 .55 , 4.05 min. 3.8 1 .3 1 .6 204 
N = 1 3 aver. 4046 1 . 8 1  2.09 25 3 

max. 5 .0  2.3 2 .4 3 1 7  

C8 4.75 min. 3 .8  1 . 3  1 . 7  1 96 
N =  1 3  aver. 4049 1 .84 2 . 14  249 

max. 5.0 2.5 204 344 

C8 4.95,  5 .05 min. 3.8 l A  1 .7 196  
N = 1 0  aver. 4045 1 .7 8  2 .14 257 

max. 4.8 2.2 2.5 34 1 

M4 1 .7 5  min. 3.9 1 .5 1 . 7. 215  
N = 1 0  aver. 4 .51  1 .82 2.01 250 

max. 5.0 2.2 204 332 

Aswad 
Phase Il, various levels min. 4.3  1 .6  2 . 1  214 
N = 7  aver. 4.95 2.00 2.30 250 

max. 504 2.3 2 .5 300 

T/B 

103 
1 1 7  
1 33 

1 00 
1 1 7  
143 

104 
1 22 
1 3 8  

96 
I I I  
1 32 

100 
1 16 
1 30 

Table 1 3 .  Dimensions and index values of Triticum boeoticu111 
grains from Ramad C8, various levels eN = 1 1) 

L B T LID T/B 

min. 3.7 0.9 1 . 3  307 1 07 
aver. 4.20 1..20 1 047 355 1 24 
max. 5 .2 1 .6  1 .9  455  146 

together with the d omest icated form.  
I n  conclusion, the Triticum monococcum i n  

phase I I  levels a t  Aswad most l i kely originated 
from western Turkey. One may assume that 
i t  was grown i ntent ional ly a l though the 
p roport ions of e inkorn wheat gra ins suggest 
t hat it was not a maj or crop plant of the 
Neol i th ic  farmers in  the Damascus basi n .  The 
quest ion whether it was a crop plant in its own 

1 00  l i B  100 T / B  
'·90 C8 1.01 • � 

"'1 " 

" 

right or whether it was grown mixed with 
emmer wheat wi l l  not be touched upon here . 
The d imensions and index values of e inkorn 
gra i ns a re shown in table 1 2. There are no great 
d i fferences in s ize and shape of the e inkorn 
kernels in  different levels at Ramad . The 
average d i mens ions of the few gra ins measured 
for Aswad a re a bout 1 0% greater than those of 
the Ramad spec imens .  

Wild one-seeded einkorn wheat ,  Triticum 
boeoticum ssp. aegilop 0 ides , is also repre
sented , a lbeit by very sma ll numbers of gra ins 
and only at Ramad . The wild e inkorn gra ins 
are d is t inguishable from those of the domestic 
species by the ir  extreme latera l  compress ion 
(fig. 1 1 : 1 , 2, 3) .  The average width of 1 1  Tri
ticum boeoticum caryopses from Ramad is 
1 . 20 mm, whereas for Triticum monococcum 
from the same site an average width of 
1 . 78- \ . 82 mm was establ ished (table 1 3 ) .  The 
yet greater la tera l compress ion than in 
domestic e inkorn grains fi nds express ion in the 
average L j B  index va lues : 355 and 249-257, 
respect ively. In contrast to  t he gra ins of 
domestic e inkorn wheat which show a 
convexly curved ventral as well as dorsal s ide,  
i n  the wi ld species the dorsal s ide is 
longitud inally stra ight or only sl ightly curved . 
It has to be admit ted that the wi ld e inkorn 
gra in  depicted in fig. 1 1 : 2  has a ra t her curved 
dorsal s ide .  

I t  has a l ready been men t ioned that Triticum 
boeoticum is not an i nd igenous species of 
the Damascus area . It was int roduced 
inadvertent ly by Neol i thic farmers .  Triticum 
boeoticum is not reported for the present 
vegetation of the Damascus area and of the 
whole of western Syria , b ut the species has 
been col lected in Leba non (D .  Zohary, 1 969 
fig. I ) . M ost probably wild e i nkorn occurred a� 
a weed in · the gra in  fields of the Ramad 
fa rmers. 
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Fig. 1 1 . I .  Triticum boeoticum , Ramad C8 2 .95 ;  2. T boeoticu/11 ,  Ramad C8 3 .60; 3. T boeoticum , Ramad C8 4 .75; 4,5,6. T 
l11onococcum , Ramad C8 4.75; 7. Aegilops spec. ,  Ramad C8 3.55. 

4. 3. Spikelet rema ins of hu lled wheats 

I n  add i t ion to  t he caryopses of Triticum 
dicoccum and T monococcum, glume bases 
a nd spikelet forks of glume wheats were found 
(fig. 1 4: 5 ,6,7) .  In  t h is connec t ion  the fol lowing 
should be remarked . I n wild e i nkorn and 
em mer whea t ,  a t  matur i ty  t he ear d isart iculates 

spontaneously i n to  t he individual spikele t s ; 
these wheats have a br i t t le rachis .  I n  Triticum 
monococcum a nd T dicoccum, on t he other 
hand;  t he matu re ear s tays in tac t ,  which i s  t he  
most characteris t ic  tra i t  of domestic cereal 
species . H o wever , when pressure is exerted , 
and this  happens in  thresh ing, t he  ear of 
domes t ic e i nkorn and emmer whea t b reaks up 
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into the  separate spikelets .  The rachis 
i nternodes usually break at t he d isart iculat ion 
point  leaving a d i s t inct scar .  Triticum 
monococcum and T. dicoccum are so-cal led 
semi-br i t t le wheats. Subsequent process ing of 
the hul led wheat crop, such as pound ing or 
gri nding to free the gra ins, results in  a break ing 
up of the sp ikelets into separate parts . I n  
burn ing crop-process i ng waste t he dense 
spike let forks and glume bases had a fa i r  
chance o f  becoming preserved in  a charred 
condit ion (er H i l lman. 1 984) . 

Various samples from Aswad and part i
cularly from Ramad yielded large quan
t i t ies of spikelet forks and glume bases . 
Now the ques t ion  ar ises whether it is possib le 
to  d ist inguish carbonized glume bases a nd 
spikelet forks of Triticum dicoccum from 
those of T. monococcum. H ow d o  the 
proport ions compare of e inkorn and emmer 
wheat among the glume bases and spike let 
forks with those among the grains? The 
spikelets of e inkorn wheat a re smaller and 
more slender than those of emmer wheat ,  
which should find expression i n  the d imen
sions. In carbonized spikelet remains two 
d imensions are usual ly taken, viz. the width of 
the spikelet fork  and of the glume base. 
Helbaek ( 1 952) i ntrod uced a standard method 
of taking these measurements.  The widt h  of the 
spikelet fork is measured across the articu
lat ion scar, a nd that of t he glume base a t  
i ts  narrowest point ,  j ust a bove the sutu re (fig .  
1 2) .  

For 7 sa mples from Ramad 1 00 glume bases 

Fig. 1 2 . Emmer sp ikelet ,  s h owing whei"e the d imensions A 
(width of spi kelet fork)  and B (width  of glume base) were 
measure d .  

Table 14 .  Width of Triticum mOl1ococcum/dicoccum spikelet 
forks and glume bases from Ramad 

Spikelet Glume Proportions of 
forks bases einkorn wheat 

grains (see 4.3 .)  

C8 2.45 min. 1 . 2  0.5 
N = 97/100 aver. 1 .74 0.74 1 0 %  

max. 2.2 1 .0 

C8 2.70 min. 1 .4 0.6 
N = 100 aver. 1 .84 0 .81  4 %  

max. 2.5 1 .0 

C8 3 .90 min. 1 .4 0.6 
N = 1 00 aver. 1 .80 0 .81  3 %  

max. 2.3 1 .0 

C8 4.05 min. 1 .4 0.5 
N = 1 00 aver. 1 .7 8  0.74 9 %  

max. 2.2 1 .0 

C8 4 .75  min. 1 . 6  0.6 
N = 1 00 aver. 1 .95 0 .84 5 %  

max. 2 .3  1 . 1  

C8 5 .05 min. 1 . 3  0.7 
N = 1 00 aver. 1 .82 0.84 2 %  

max. 2.2 1 .0 

M4 1 .75 min. 1 .4 0.6 
N = 1 00 aver. 1 .68 0.78 6 %  

max. 2.1  1 .0 

and spikelet forks have been measured . The 
results are p resented in  table 1 4  and in the 
frequency d istribut ion histograms of fig. 1 3 . I n  
t he samples concerned , i n  addi t ion t o  e m  mer 
wheat gra ins those of einkorn wheat were 
counted. The proportions of e inkorn wheat 
among the glume wheat grains ( T.  mono
coccum + T. dicoccum) are also shown i n  
table 1 4  a n d  fig .  1 3  (2- 1 0%) . I n  theory the 
proportions of e inkorn wheat among spike let 
remains and gra ins should be the same. 

To what extent do t he above-mention
ed d imens ions a l low a relia ble d is t inct ion be
tween e inkorn and em mer wheat? I n  t h is 
respect the fol lowing should be remarked . At 
ceramic Hacilar,  dated to the s ixth mi l len
nium B .C . ,  He lbaek ( 1 970) claims that the 
widths of spikelet forks and glume bases a re 
clearly d ivided into two groups . The widths of 
spikelet forks of e inkorn and emmer wheat 
range here from 1 . 24 to  1 . 84 mm (mean 1 . 56 
mm) and from 2 .00 to 3 . 28 mm (mean 2.59 
mm),  respectively. For the width of the glu me 
bases the d imensions a re 0 .48-0. 88 mm (mean 
0 .66 mm) and 0. 96- 1 . 72 mm (mean 1 . 32 mm),  
respect ively. I f  these figures are appl ied to 



1 94 w. VAN ZEIST & 1.A.H. BAKKER-HEERES 

n 

I" " " 
" 

n 

I" 11 " 
" 

n 

f" " 
" 

n flO 
11 

I D 

n 
rID 

" 

11 

11 
" 

n 

I" l O  

" 
1 1  

n 

I" " 
11 
" 

SPIIElEl fORlS '/, ElUORK GUllS 

10 

GlUME BASES n 

ca 2.11 ::1 
" 
" 

n 

::j 
" 
It 

n 

:: � "j 
n 

: :� "j 
n 

ce VD ::1 

11 

11 

" 

n 

::1 11 
11 

n 

::1 11 

" 

Fig. 1 3 . Ramad.  Frequency d is t r ibut ion  h is tograms for 
the wid t h  of spi kelet forks a nd glume bases of h u l led 
whea t. The proport ions of e inkorn a mo ng the g lume 
wheat gra ins  ( T. monococcum+T dicoccum ) in the 
samples concerned a re a lso shown.  

Ramad , 80-97% of the glu me bases a nd 
38-86% of the sp ikelet forks would be of 
e inkorn wheat, which is highly un likely .  
Helbaek reports that the Haci lar emmer wheat 
is of an extraordi nari ly coarse and dense spike, 
i n consequence of which the d imensions of the 
glume bases a nd sp ikelet forks give u nusual ly 
high figures. 

For La te Bronze Age Beycesul tan,  Helbaek 
( 1 96 1 )  was unable to separate the two hu l led 
wheats on the basis of the width of the spikelet 
forks . On the other hand ,  the d imens ions 
obtained for 1 6  glume bases a re grouped in to  
two classes , viz. 0 .48-0. 72 and 0 . 88- 1 . 06 mm.  
I f  the  latter figures a re appl ied to Ramad, the 
p roportions of e inkorn wheat-type glumes 
would be considera bly lower ( 1 8-6 1 %) than 
those ment ioned above, but  s t i l l  very much 

higher than those of the e inkorn wheat grains .  
He lbaek ( 1 952) reports a sl ight overlap in  the  
d imensions of glume bases and spikelet forks 
of modern e inkorn and emmer wheat. K n o rzer 
( 1 967) is of the opinion t hat  i n  charred material 
only rather extreme values allow a rel iable 
species identificat ion ,  but that within a 
wide range of d imensions it is not possi ble  
to  attr ibute glume bases and spikelet forks to  
e ither e i nkorn or emmer whea t .  

The present authors take the l i n e  that i t  is 
not poss ib le to draw a sharp d ivid i ng l ine 
between einkorn and emmer wheat on the 
basis  of the d imensions of spikelet forks 
and/ or glume bases . Appreciable proport ions 
of e inkorn wheat among t he spikelet remains 
from Ramad should resu l t  i n  size frequency 
d istr ibutions which a re skewed to the lower 
end of the graphs .  The d imens ions of the 
Ramad spikelet forks and glume bases show 
rather regular frequency d istr ibut ions .  The 
greater frequencies of low values for the width 
of the glu me bases i n  C8  2 .45, C8 4 .05 and M4 
1 . 75 seem to correspond to  t he re lat ively high 
proport ions of e inkorn wheat gra ins in  these 
samples (6- 1 0%) . The spikelet forks show a 
s imilar though less consistent pictu re .  On the 
ot her hand , a comparison between the width 
of t he spikelet forks i n  samples M 4  1 . 75 and 
C8  4. 75 should cal l  for some caut ion in  t h is  
respec t .  Alt hough in C8 4. 75 t he e inkorn 
gra in  proport ion (5%) is only s l ight ly (not  
significant ly)  lower than in  M4 1 . 75 (6%), t he 
d ifferences in  t he widt h of t he sp ike let forks 
a re q ui te  considerable .  There i s  not only a 
conspicuous d ifference in  mean values (table 
1 4) ,  but  in C8 4 .75 t he lowermost s ize classes 
(which should be characteris t ic of e inkorn 
wheat )  a re absent  among t.he measured 
spec imens. In  t he Ramad samples, t he 
p roport ions of e inkorn wheat a re too sma l l  
to  i nfl uence apprec iab ly  the  freq uency 
d ist r ibut ions of t he spi kelet fork and glume 
base d imensions . 

The above leads to the conclusion that  on t he 
basis of the d imens ions of the spikelet rema ins 
i t  may be imposs ib le to  demonstrate convin
cingly einkorn wheat if the lat ter species 
occurs in  a low percentage relat ive to em mer 
wheat. Th is  is not so much a problem for 
Ramad because here the charred gra i ns 
p rovide i nformat ion on the proport ions of 
e inkorn and emmer whea t .  H owever, i f  of 
h ul led wheat only spikelet  forks and/ or glume 
bases a re p reserved , possible informat ion on  
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Fig. 1 4. 1 -7 :  Triticum glumes and glume bases. I. T. monococcum , modern; 2. T. diococcum , mod e rn ;  3 .  T. dicoccum , 
V a l kenburg B44B; 4. T. monococcum , Toszeg; 5. glume bases, Ramad CB 2 . 70; 6. glume bases, Ramad CB 3 . 90; 7 .  glume 
bases, R a mad CB 4 . 75; B .  Hordeum spontaneum-type i ntern odes, Ramad CB 4 .95;  9 .  H. spontaneum-type i nternodes, 
Ramad CB 4 .75 ;  10. H. distichum -type intern odes, R a mad CB 4.75 .  

the species concerned must come from t hese 
remains .  Can charred spikelet remains of both 
hul led wheat species be d ist inguished one from 
another on the ground of morphological 
features? 

The glumes of e inkorn wheat have two keels 
which both terminate in a pointed beak (a 
tooth ) .  The keel at t he dorsal side of the 
sp ikelet (the side which shows the ar t icu lat ion 

scar)  is more pronounced . I n  emmer wheat ,  on 
the other hand ; t he glumes show only one 
prom i nent kee l ,  namely at the dorsal s ide of the 
spikelet .  Modern glumes of both hulled wheats  
a re 'depicted i n  fig. 14 :  I ,  2 .  In  charred glu me 
bases (only very seldom a greater part of the 
glume is preserved) t hese keels a re p resent i n  
the form o f  sharp edges. I n  e inkorn wheat, the 
charred glume bases have a sharp edge at both 
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sides, whereas i n  emmer wheat one edge of the 
glume base i s  sharp and t he other more 
rounded . This  i s  i l l ustra ted here i n  two 
examples of a rchaeological wheat i n  which 
t here i s  no quest ion  about the species ident i ty .  

A n  a lmost pure e inkorn wheat sample from 
Bronze Age Toszeg i n  H ungary contained 
whole spi kelets and many spikelet remains .  
V i rtual ly  a l l  g lume bases d i splay a sharp 
edge at both s ides (fig 1 4 :4) .  In the emmer 
wheat glume bases from a large Triticum 
dicoccum/ T. spelta sample from the Roman 
castel lum at  Valkenburg ( H ol land ) ,  dated to 
A . D .  69, only one sharp edge can be observed,  
the  other  edge be ing more rounded (fig. 1 4:3 ) .  
Thus, in  pr inciple i t  shou ld  be  poss ib le to 
determine the species of hul led wheat glume 
bases . I t  is clear that not too small  a part of the 
glume should have been preserved and that the 
edges of the glume should be reasonably 
undamaged . 

For Ramad great numbers of glume bases 
have been examined wi th  a view to species 
determinat ion .  M uch to our surprise no d is
t inctly e inkorn-type glume bases were found .  
Admi t tedly perhaps too  much  emphasis 
was la id on unequivocal evidence of ei nkorn 
wheat (some spec imens could possibly be 
e inkorn wheat glumes), but  i t  i s  s tr ik ing 
that no d i s t inct e inkorn wheat glume bases 
were observed , whereas those of emmer wheat 
were found in great numbers. 

Knorzer ( 1 967) po ints out that in spikelet 
forks t he pos i t ion of t he glume bases is 
characteris t ic  for the species. I n  the one
grai ned e inkorn wheat sp ikelets, the glumes 
d iverge only s l ight ly or run parallel to each 
o ther. In emmer wheat spikelets, the glumes 
are usually attached at more obl ique angles . 
On the basis of th i s  cr i ter ion prehistoric 
charred spikelet fo rks are att r ibuted by 
Knorzer to ei ther e inkorn oi' emmer wheat .  
Re ma ins of one-gra i ned emmer wheat  
spikelets (from the top of the ear) can be 
recognized as such by the absence of the 
art iculat ion scar. At  Ramad , spikelet forks 

. which accord ing to the above d is� inguish ing 
feature should be attr i buted to Triticum 
monococcum occur rather frequently. H owever, 
the glu me bases of these spikelet forks 
show on ly  one sharp edge, i nd ica t i ng 
that they are of T. dicoccum. M o reover, the 
Toszeg einkorn wheat spi kelet remains cast 
some doubt on the va l id i ty  of the posi t ion of 
the glume bases as a d ist ingu i sh ing character .  

In var ious spi kelet forks from Toszeg the 
g lumes (showing two d is t inct keels) are 
d iverging, which accord ing to Knorzer should 
be characterist ic of Triticum dicoccum. 

The above makes o ne wonder whether 
sp ikelet remains of Triticum monococcum do,  
i ndeed , not occur at Ramad . Are the 
d is t inguishing fea tu res perhaps not  suffi 
c ient ly val id  for Ramad (and other sites ) ,  
or  i s  i t  the  fau lt of the invest igators who d id 
not recognize e inkorn spikelet rema ins? Be 
th i s  as it may, the observat ions d iscussed 
above demonstrate that there are serious 
p itfal ls  i n  determin ing the species of pre
histor ic charred sp ikelet rema ins of d ip lo id 
and tetraploid h ulled wheats. 

4 .4. Free-thresh i ng wheat 

In add i t ion  to the glume wheats Triticum 
dicoccum and T. monococcum, a free
t hresh ing wheat species occurs i n  Aswad,  
Ghoraife a nd Ramad . M ost ly smal l  numbers 
of naked wheat gra i ns were recovered from 
p hase 1 1  layers at Aswad and from Ghoraife, 
but at Ramad th is  wheat type is better 
represented . Various Ra mad samples yielded 
cons iderable numbers of naked wheat gra ins 
(tables 5 and 7) .  Moreover, rachis fragments of 
free-th resh ing wheat were found at Ghora ife 
a nd part icularly at Ramad . A fa i r  proport ion 
of the rachis fragments  consist s of more t han 
one internode (fig. 1 6) .  

The free-th resh ing wheat gra ins could , a s  a 
rule, eas i ly  be d is t inguished from those of 
em mer wheat .  Only in case of ser ious de
format ions ,  main ly  in consequence of puf
fi ng, i t  was d i fficul t ,  i f  not  imposs ible, to 
determine the type of wheat .  In naked wheat 
the greatest breadth i s  usual ly fou nd in the 
l ower part of the kernel,  but naked wheat 
gra ins with the greatest breadth in the middle 
occur  l ikewise . The apex of the grains is often 
truncated-rou nded , but  other kernels show a 
more gradual ly taperi ng upper part .  The dorsal 
s ide i s  in cross-sect ion usual ly more rounded 
than in emmer wheat .  

The Ramad free-thresh ing wheat gra ins 
show a rather great variat ion i n  shape and s ize .  
Short and p lump gra ins with low L j  B i ndex 
values (club wheat-type gra ins) as wel l  as more 
slender' specimens (bread wheat/  hard w heat
type) occur  at Ramad (fig .  1 5) .  At  Aswap , on 
the other hand , squat naked wheat gra ins are 
almost absent .  Only in Aswad East 1 . 20 a few 
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Fig. 1 5 . Triticum durum/ aestivum gra i ns, Ramad.  

grains of this type were found .  Th is finds 
expression i n  the comparison of the d imen
sions and index values obtained for free
thresh ing wheat gra ins from both sites (table 
I S) .  The min imum and average length of the 
Ramad gra i ns i s  considera bly less than of those 
from Aswad . The maximum length ,  on  the 
other hand,  is about the same for the caryopses 
from both si tes . Clear d i fferences a re also 
displayed by the LI B index values , the 
min imum and average values for Ramad being 
much lower than  for Aswad .  The d ifferences i n  
the d imensions a nd index values of the naked 
wheat gra ins between both sites are brought 

about by the absence of club wheat-type gra ins 
at Aswad . The mean length at Ramad is 
depressed by the short club wheat-type grains .  
L I B  index values for typica l c lub wheat-type 
gra ins range from about 1 24 to 1 56. 

Among the naked wheat gra ins from phase 
I I  levels at Ghoraife, the short and plump type 
is qu i te common (table I S) .  I t  looks as if the 
earlies t  free-threshing wheat i n  the Damascus 
basin was a lmost exclusively of the more 
slender grai n  type, and t hat  later on varieties 
which produced the short and plump grai n  
type became more common. 

I n  a few of the Ramad samples, rachis 
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Table 15 .  Dimensions and index values of Triticum durum/ 
aestivu 111 grains. 

L B T LIB T/B 

Ramad 
C8 3.35 min. 3 .4 2.0 1 .6 1 27 67 
N = 78  aver . 4.34 2.66 2.20 162 83 

max. 5 .4 3 .3  2.9 204 100 

C8 4.75 min. 3 .4 1 .9 1 .6 1 3 3  7 1  
N = 29 aver . 4.22 2.67 2.20 160 83 

max. 6 .0 3 .4 2.7 238 97 

C8 5 .05 min. 3.4 2.2 1 .9 1 24 75 
N = 28 aver. 4.40 2.79 2.37 159 85 

max. 5 .6 3.2 2.9 207 97 

Aswad West 
1 .40 m min. 4.5 2.0' 1 .6 1 82 69 
N = 8  aver. 5 .06 2.50 2.00 205 80 

max. 5 .8  2 .7  2 .3  248 85 

1 .60 m min. 4.4 2.2 1 .7 1 88 69 
N = 1 0  aver. 5 .08 2.57 2.02 1 9 8  7 9  

max. 5 .6  3 .0 2.4 217  91  

2.20 m min. 4.6 2 .3 1 .8 1 6 1  70 
N = 9  aver. 5 . 00 2.60 2 . 1 1  193  81 

max. 5 .4 2.9 2.5 216  94 

Ghoraife 1975 
Phase 11 ,  various levels min. 3 .7  2.4 2.0 1 2 1  7 7  
N = 1 0  aver. 4 .14 2.86 2.46 146 86 

max. 5.4 3 .2 2.9 1 8 3  9 1  

Table 1 6 .  Rachis internodes o f  Triticum aestivum/duru1l1 from 
Ramad C8 3 . 35 (N = 1 00) 

L B LIB 

min. 0.9 0.9 65 
aver. 1 .42 1 .28 1 1 3  
max. 2.0 1 .8 1 8 3  

fragments were found i n  considerable num
bers . I n  view of the variat ion in the shape 
of the gra ins a correspond ing variation in the 
shape of the intern odes might be expected . 
Short and plump grains most probably 
developed in short a nd dense ears with short 
rachis internodes . The ears in which the more 
s lender gra ins were formed must have been 
rather long and lax with comparatively long 
rachis i nternodes . 

Length a nd ' breadth of 1 00 rachis inter
nodes from C8 3 . 35 were measured (table 1 6, 
fig .  1 7) .  As for the bread th ,  t he greatest 
breadth  was taken .  A measure for the length 

was less self-evident,  so that somewhat 
a rbitrari ly this d imension was determined in 
the way i nd icated in  fig. 1 6. The measure
ments confirm that there is, indeed,  a 
great variat ion i n  the degree of p lumpness or 
s lenderness of the i nternodes. The frequency 
d istr ibution histograms for grains and inter
n odes of free-th resh ing wheat from C8 
3. 35 (fig. 1 7) suggest that in ternode L / B  rat ios 
of less than 1 00 would largely correspond to 
c lub wheat-type grains (L/ B index values 
below 1 60) .  No measurements were carried 
out for rachis internodes from C8 4.95 
because the free-thresh ing wheat grains from 
t his sample had got lost .  I n  this case a 
comparison between L / B  index values of  
in tern odes a nd grains i s  not possible .  

The problems in  determin ing the species of 
carbonized caryopses and rachis remains of 
free- thresh i ng wheat have a l ready been 
d iscussed i n  a n  earlier pa per  (van  Zeist ,  1 976) . 
I n  principle two species or species complexes 
come i nto considerat ion here, viz. tetraploid 
Triticum durum Desf. (hard wheat) a nd 
hexaploid T. aestivum L. (bread wheat) .  The 
latter species i ncludes the dense-eared , p lump
grained variety T. aestivum grex aestivo
compactum Sch iem. (club wheat) ,  the former 
T. compactum H ost.  Triticum durum is a 
m utant of T. dicoccum and this free-th reshing 
w heat could have originated anywhere i nside 
t he area where emmer wheat was grown. 
Triticum aestivum arose from the hybrid
i zat ion of T. dicoccum and/ or T. durum 
with the d iploid wild grass species A egilops 
squarrosa L. (Ae. tauschii Cosson) fol lowed 
by chromosome doubl ing. Hexaploid wheats 
could not have come i nto existence unt i l  
Neol i thic wheat agriculture had reached 
the d istribution area of A egi/ops squarrosa 
which includes the south Caspian region ,  
northern Afghanistan, Turkmenistan and 
Uzbekistan (D.  Zohary, 1 969; 1 97 1 ) . 

Carbon ized durum w heat grains cannot be 
separated from those of bread wheat .  The 
shape of the grains does not a l low a spe
c ies identificat ion, nor is t he variat ion in 
slenderness (variation in L / B  i ndex values)  of 
any help ' in determining the species . D .  
Zohary ( 1 973) reports that i n  l iving materia l  
i t  is frequently impossible to d is t inguish be
tween durum and aestivum variet ies on the 
basis of the kernel morphology. 

From a comparison of the central a xes 
(rachises) of the ears of modern aestivum and 
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durum wheats with each other and wi th  
the charred rachis fragments from Ramad, van 
Zeist ( 1 976) concluded that rachis remains are 
very l i kely not of much help in d is t inguishi ng 
between both free-th resh ing wheat species . 
H i llman ( 1 978, p. 1 68) ,  on the other hand , 
clai ms that the shape of the rachis in tern odes 
does provide clues for a species ident ificat ion .  
No descr ip t ion of the d ist ingu i sh ing features 
has so far been publ ished . For that reason a 
poss ib le ident ifi cat ion of the Ramad rach is 
remains must wait  unt i l  later.  At least for the 
t ime be ing, we are left wi th  the u ncerta inty 
whether Triticum durum or T aestivum or 
perhaps both species are represented i n  
Ramad , Ghoraife and Aswad .  

On ecological grounds Triticum durum 
would be the most l i kely candidate .  Durum 
wheats are adapted to the Med iterranean 
cl imate with mi ld ,  ra iny winters and warm, dry 
summers. U nt i l  recently durum wheat was 
t he most important wheat grown i n  the 
Med i terranean basi n .  Hexaploid aestivum 
wheats, on the other hand, are widely grown i n  
the more cont inenta l areas of  western Asia and 
i n  temperate central and western Europe ( D. 
Zohary, 1 97 1 ) . 

Van Zeist ( 1 976) argues that in  the 7th 
mi l lennium B . c . ,  hexaploid wheats could not 
poss ib ly have been grown in  the Damascus 
bas in .  I t  would not have been unt i l  after 6000 
B . C  that Neoli thic agriculture had arr ived i n  
t he  area , i n  which pr imary habitats of 
Aegilops squarrosa occur .  Co nsequently,  
aestivum wheat could have been grown in  
western Syria at the  earl iest i n  t he 6th 
mi l lenn ium B .C .  The weak point in this 
reason ing is the near-absence of rad iocarbon 
dated evidence for ea rly Neol i t hic habitat ion 
in  the  d istr ibut ion area of Aegilops squar
rosa a nd i n  the greater part of I ran .  Re
cent excavat ions at Mehrgarh i n  Pak istan 
(Jarr ige & Meadow, 1 980) seem to ind icate 
that Neol i th ic  agriculture may have expanded 
much more rapidly in  an eastern d i rect ion 
than is suggest by Braid wood (cl Braid
wood 's ( 1 9 75 ,  p .  1 43 )  i sochron ic  l i nes  
ind icat ing the spread of vi l lage fa rming ) .  At 
Mehrgarh,  impressions of gra ins of barley, 
e inkorn wheat ,  emmer wheat and bread 
wheat /  hard wheat ( ident ificat ions by Cos
tant in i )  are reported for pre-pottery Neo
l i th ic strata dated to t he 6th m il lenn ium 
B .C. The an imal bones point to the  presence of 
domest icated an imals i n  the same period . 

Con t i nued archaeolog ica l ,  botani ca l  and  
zoological i nves t igat ions a t  Mehrgarh,  combi
ned with rad iocarbon  dat i ng, should provide 
more p recise i nformat ion on  the beg inn ings 
of agricul ture i n  that area . 

From the above it is clear that one should 
seriously consider the possib i l i ty that the 
Neo l i t h i c  agr i cu l tu re reached the  s ou th  
Caspian region well before 6000 B . C. and  that 
consequently Triticum aestivum could have 
been present i n  wes tern Syria at a n  earl ier date 
than is sugges ted in a previous paper (van 
Zeist, 1 976). Moreover, H i l lman ( 1 978,  p .  1 68) 
c la ims that at the aceramic Neol i th ic s ite of 
Can Hasan I I I  in South-Central A natol ia ,  
Triticum aestivum could be demonstrated for 
levels rad iocarbon dated to c .  6000 B .C.  Thus, i f  
H i llman's ident ificat ions of  t he rachis rema ins 
of free-thresh i ng wheat are correct,  b read 
wheat was cult ivated i n  Turkey a l ready i n  the 
7th mil lennium B . C. If  th is  is true the species 
could equal ly have been k nown to  the 7th 
mi l lennium B.c. farmers in the Damascus area . 
As a consequence ,  the ident ity of t he free
thresh ing wheat a t  Aswad , Ghora i fe and 
Ra mad-hard wheat, b read wheat or perhaps 
both-must remai n  uncerta i n .  However,  one 
wonders whet her a certa i n  degree of semi
br i t tleness could point to durum wheat .  For 
Ramad it was observed that qu i te frequently 
the rachis had been broken at the jo int bet ween 
two i nternodes (as happens in  T dicoccum). 

I t  should be ment ioned fur thermore that 
the naked wheat from the Neol i th ic s i tes 
in the Damascus area and from other pre
h istoric s ites in the Near East and the Bal
kans is attri buted by K islev ( 1 979/ 1 980; 1 98 1 )  
to the archaeobotanical species Triticum 
parvicoccum K islev. Th is species has been 
found only in archaeologica l s i tes a nd the 
species defin i t ion is based exclus i vely on 
charred gra i ns and ear remains .  Triticum 
parvicoccum is supposed to be a tetraplo id 
wheat and a d irect descendant of T dicoccum. 
T parvicoccum would d iffer from other 
tetraploid wheats by i ts dense ea r and short 
gra in ,  and from hexaploid species by i ts 
Med iterranean and Near Eastern d is tr ibut ion .  
The question  to what extent i t  is just ified to 
d i s ( i ngu ish  a separate archaeobotani ca l  
species w i l l  no t  be  touched upon  here. As has 
been d iscussed above , only part of the naked 
wheat grown by the Neol i th ic  farmers in the 
Da mascus area was dense-eared , one of the 
characterist ics of T parvicoccum . 
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Fig. 1 6. Triticum durum/ aestivum rachis internodes, Ramad .  I n  2 a nd 3 it is ind icated how the length of the internodes has 
been determined . 
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Fig. 1 7 . Triticum durum/ aestivum from 
Ramad C8 3 . 35 .  Upper row: frequency 
d istribution histograms for gra ins;  lower 
row: for rachis internodes. 
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4. 5. Two-rowed hu lled barley 

Of Hordeum , gra i ns as wel l  as rachis i n t er
nodes were recovered from a l l  leve ls, some
t imes in rather great n umbers. By far the  
major i ty  of  t he barley remains are of hul led 
variet ies .  No evidence of s ix-rowed hulled 
barley, Hordeum �u/gare L. emend . Lar:n. ,  
was found .  Among t he well preserved grams 
no d is t inct ly lop-sided spec imens, i nd icat ive 
of Hordeum vu/gare, occur .  I n ternodes, t he  
upper part of  which i s  preserved , po in t  
defi ni te ly  t o  two-rowed barley. Although an 
occas iona l  s i x-rowed barley canno t  be ex
c luded one may safely assume t ha t  a l l  or 
a lmost' all hulled barley at Ramad , GhoraiH: 
and Aswad is of the two-rowed type . 

As for t he t wo-rowed hul led barley, two 
species come in to  considera t ion,  viz. domes� ic 

'� Hordeum distichum L. emend . La m. and I ts 
w� progeni tor Hordeum spon�aneum C. 
Koch . The latter species is ,  a t  least m theory t o  
b e  expected for two reasons . I n  the . fi r�t p l�ce 
t he Damascus bas i n  l ies w i th in  t he d is trI bu t ion  
area of Hordeum spontaneum, and i n  fact wi ld 
barley was observed by t he fi rst au t hor i n  t he 
i mmed iate v ic in i ty of Te ll Ramad . Fur t her,  
He lbaek ( 1 966) claims that  morphological ly
defined wi ld barley was grown by t he 
inhabi tants  of Pre-Pot tery Neol i t h ic Be idha i n  
J orda n. For t hat reason i t  should not be 
excluded t hat t he barley grown by t he earl iest 

Table 17.  Dimensions and index values of Hordeum (distichum) 
grains 

L B T LIB TIB 

Ramad 
M4 1 . 7 5 , 1 .80, 1 .90 min. 5.4 2 .3 1 .7 1 7 7  67 
N = 9  aver. 5 .88 2.7 2 2.04 217  75 

max. 6.4 3.1 2.4 232 86 

C8 3 . 35 min. 4.6 2.2 1 .6  166  67 
N = 1 7  aver. 5 .50 2.64 1 .96 210 74 

max. 6.7 3 .2, 2 .3 254 93  

C8 4.75 min. 5 . 1  2 . 3  1 .8 173  68  
N =  24 aver. 5 .86 2.76 2.08 2 1 3  7 5  

max. 6.8 3.4 2.6 235 86 

Aswad West 
1 .40 m min. 4.6 2 .3 1 .6 1 82 67 
N =  1 7  aver. 5 . 39 2 .58 1 .92  209 74 

max. 6.0 3 . 1  2.5 247 89 

1 .60 m min. 4.9 2 .2 1 .5 1 82 66 
N = 1 8  aver. 5 .49 2 .63 1 .95 210  74 

max. 6 . 1  3 .0 2.4 250 86 

farmers i n  t he Da mascus bas in  (Aswad) was 
l i kewise of t he wi ld t ype . Consequent ly ,  
part icular a t tent ion was pa id to  d is t ingu ish ing 
between t he charred remains of both barley 
species . 

. . 
The i nternode remams should provide the 

most rel iable species ident ifica t i on .  Char
red i nternodes of shattering, br i t t le-rachised 
Hordeum spontaneum should show an i ntact 
art icula t ion  scar ( i f  the la t t er i s  preserved) 
because at  maturi t y  t he ear d isart icula tes 
natural ly i n to  the ind iv idual spi kelets .  Not 
only the art iculat ion  scar bu t  also t he base of 
the i n tern odes of br i t t le-rachised barley may be 
expected to be undamaged .  In t ough-rachised 
Hordeum distichum, on the other hand,  t he 
ears stay i ntact un t i l  t h reshed .  I n  thresh i ng 
t he rachis usua lly does not  break up a t  the 
joints between t he i n ternodes . In ch�rred 

. archaeological material two or more mter-
nodes may be found s t i l l  adhering t ogether. 
M ore often only one i nternode or 
in ternode segmen t  w i th  the basal part of the  
next in t ernode a tt ached t o  i t  i s  found .  At 
Ramad Ghoraife and Aswad in ternode 
remain; of bo th  t ypes were recovered (fig. 1 4 : 
8, 9, 1 0) ,  and consequen t ly one may assume 
that wi ld as well as domest icated t wo-rowed 
barley are represented . Belo� the . rachis 
remains wi l l  aga i n  come up for d iSCUSS IOn,  but 
one more morphological feature wi l l  be t reated 
here . 

I n  Hordeum spontaneum, the s ter i le la tera l 
fl ore ts  are d ist i nc t ly  ped icel late .  Rema ins of 
t he stalks of t he la tera l florets a re preserved 
i n  various wi ld barley-type i nternode frag
ments from Ramad , which is accord ing to 
expectat ion .  Howeve.r ,  d?mes.t ica te? barley
type i nternodes provide l i kewise eVidence of 
ped icel late latera l  splkelets, . whereas accord
ing to  Schiemann ( 1 948) m modern Hor
deum distichum the  la tera l  florets  a re 
ses si le .  Ped icel late latera l fl ore ts  i n  tough
rachised two-rowed barley a re reported for a 
few other s i tes .  Helbaek ( 1 959a) descr ibes 
non-bri t t le two-rowed barley w i th  ped ice l late 
lateral florets for Jarmo. He lbaek suggest s  
tha t  sta l ked latera l floret s  in  t he Jarmo bar
ley are a pr imit ive feat u re which may .be 
considered as a t rans i t ional  stage bet ween w I ld 
and' fu l ly domes ticated forms. H ow�ver, 
pedicel late Hordeum distichum IS  not confmed 
to ea rly-Neo l i t h ic s i tes , bu t  H opf ( 1 978) 
describes qnd depicts two-rowed barley 
in ternodes with short sta lks at each side from 
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Fig. 18. 1,2. modern Hordeum SDonlaneum. near Ramad; 3, 4. modern H. sponlaneum, along Damascus-Beirut highway; 
5, 6, 7, H. sponlaneum, Ramad C8 5.05. 

Early Bronze Age levels at Arad in Israel. 
Moreover, in modern two-rowed barley 
collected in a grain field in the Damascus area 
the lateral florets appeared to be shortly 
pedicellate instead of sessile. Consequently, up 
to the present two-rowed barleys with pedi
cellate lateral florets are grown. 

Thus, wild-type (brittle) and domesticated
type (non-brittle) rachis internodes can easily 
be distinguished. On the other hand, the 
carbonized caryopses present more difficulties 
in this respect (figs. 18: 5,6,7 and 19: 4, 5,6). 
To that effect modern grains of Hordeum 
spontaneum and H. distichum were studied. 
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Fig. 1 9. I, 2, 3. modern Hordeum distichum ,  near Ramad ; 4, 5, 6. H. distichum / Ramad C8 4.75 .  

I n fig. 1 8 :  1 -4 grai ns of wi ld barley from a 
pr imary and from a secondary habitat (fa l low 
fie l d )  and in  fig .  1 9 :  1 , 2, 3 gra i ns of 
domesticated barley from the Damascus a rea 
a re i l l ustrated . The kernels of both barley 
species a re sp ind le-shaped a nd more or less 
angular i n  c ross-section ;  the ventral furrow 
has its maximum b readth a t  the upper end of 
the grain .  The gra ins of Hordeum spon-

taneum are characterized by their  extreme 
flatness; t hey are . markedly th in ner than 
those of H. distichum, As is  part icularly 
clear i n  lateral view, wi ld  barley grains a re 
very th in a t  the apex .  I n  t he upper part of the 
w i ld barley grains a dorsal depression can be 
observed which i s  absent in t he grains of t he 
d omestic species .  Al though modern grains of 
both barley species a re not d ifficul t  to 
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Table 1 8. Numbers and percentages of Hordeum internodes 
and grains (for explanation, see text). Table 8 gives greater 
numbers of barley grains and internodes for Aswad than 
accounted for in this table. This is due to the fact that here 
the actual numbers are concerned. 

Internodes Grains 

. Brittle Non- Uniden- Hordeum Hordeum 
brittle tified spont. dist. +unid. 

% % % % % 

Ramad 
C8 SE 1 33 35. 3 1 84 48.8 60 15 .9  25 4.7 506 95 .3  
M4 5 3  32.7 85 52.5 24 14.8 4 1 . 7  225 98 .3  

Ghoraife 4 3 4 IV, 1 3Y. 
Aswad 80 62.5 34 26.6 14  10.9 25 6 .8  344 93 .2  

separate, in carbonized , subfossi l  specimens 
the d ist inct ion is often less clea r. This may to a 
high degree be due  to a puffing of t he grains 
and other k inds of deformation through 
carbonizat ion .  I n  some of the charred wi ld 
ba rley kernels the th in u pper part is s l ightly 
curved backwards. 

Whereas a la rge proportion of the rachis 
internodes is of the wild barley type, relat ively 
few grains could wi th  a fai r  degree of certainty 
be attr ibuted to Hordeum spontaneum . This  
d iscrepancy between the proportions of w i ld 
barley-type rachis i nternodes and gra i ns poses 
some quest ions .  In table 1 8  t he total numbers 
of internode(s) (fragments) and gra i ns from 
Aswad , Ghora ife a nd Ramad a re shown . 
Three categories of rach i s  rema ins  a re 
d ist i nguished : br itt le, non-brittle and un
ident ified (too fragmentary to determine 
britt leness). The grains are separated into 
two categories :  more or less d istinct wi ld 
barley type kernels and the others which are 
p redominant ly Hordeum distichum but wh ich  
may include some H. spontaneum . The latter 
applies also to  H. spontaneum and H. 
distichum i n  Ramad (tables 5, 6 and 7) .  

At Aswad b ri t tle-type i nternode fragments 
are dominant .  At Ramad non-br i t t le i nter
nodes a re more numerous than  those of 
the b rit t le type . For Ghoraife there a re too few 
i nternode fragments to a l low any conclusion 
as to the proport ions.  For t he proport ional ly 
too great numbers of britt le-type rachis  
i n ternodes two explanations can be b rought 
forward :  

I .  M a ny more kernels a re of Hordeum 
spontaneum than have been determined on  
the  basis of  the  gra i n  morphology. 

2 .  The two-rowed barley of the Neol i th ic 
fa rmers in the Damascus bas in was not yet 
fu l ly tough-rach ised . 

The second hypothesis would imply that as  
for rach i s  t o u gh ness the  b a rley  i n  t he 
Damascus a rea was of an  i ntermediate stage 
between wild and ful ly  d omesticated forms; in  
add i t ion  to tough-rachised forms, semi-brittle 
and perhaps even b ritt le forms wi th  Hordeum 
distichum-type kernels occurred . As for the 
hypothetical semi-britt le barley, i t  i s  assumed 
that  in threshing, the rachis  of this type breaks 
at the i nternode jo ints .  The second hypothesis 
i s  attractive in that i t  explains also the fact 
that at Aswad the proport ion of b ri t t le-type 
i n tern odes i s  much h igher than at  Ramad . 
This would , as i t  were, i l lustrate the gradual ly 
increas ing proportion  of tough-rachised forms 
in the barley grown in the Damascus a rea . 

The large proportion of britt le and semi
britt le barley could also be d ue to a 
continual i nterbreed ing, a back-crossing, of 
morphological ly wild and domestic forms. Wild 
barley is sti l l  fou nd as a weed in and 
along fields in the Damascus a rea .  H owever , 
i t  may not be excluded that among our Hor
deum distichum-type gra ins a consider
a ble number is of Hordeum spontaneum. 
In other words ,  due to deformat ion and 
puffing many c harred wi ld  barley gra i ns 
can not be recognized as such.  Be this as i t  
may, i t  was thought useful to focus atten
tion on the d iscrepancies in  the propor
t ions of i nternode types a nd gra i n  types. 

The d i mensions and index values of hu l led 
barley gra ins  from Aswad and Ramad a re 
shown i n  table 1 8 . As many kernels had been 
more or less ser iously affected by the carbon
izat ion,  rather few specimens were suit
able for measuring. I t  cannot be excluded 
that some of t he measured grains have 
afte rwards been attr ibuted to Hordeum spon
taneum. It was not unt i l  the fi nal stage of 
the investigat ion that a serious attempt was 
made to d is t inguish between domesti c  a nd 
wi ld barley-type grains .  There a re some 
differences i n  the d imensions of t he hu l led 
barley gra i ns between the samples, but  t he 
index values hardly differ .  M o reover, t he 
d ifferences in  size are not systematic.  Al
though, on average, t he Aswad barley is 
sm,Uier than that of Ramad , t he d i mensions of 
the grains in Aswad West 1 .60 conform to 
those in Ramad C8 3 . 35 .  I t  seems impossible 
to d raw any other conclus ion than that the 
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s ize d ifferences must have been due .  to local 
condit ions .  

4 .6 .  Naked barley 

Free-threash ing barley is ra t her scarcely re
presented . Only a "few samples yielded some
what greater numbers of naked barley gra ins 
Th is bar ley species has not been demonst rat
ed for phase I at Aswad . I t  seems t ha t  j us t  
l i ke e inkorn  wheat and free-th resh i ng wheat ,  
naked barley d id  not  form part of the crop 
plant assortment of the earl iest farmers i n  
t he Damascus a rea . I t  cannot b e  ascer
tai ned whether naked barley was in t roduc
ed in  the Damascus area from elsewhere 
or whether it had developed local ly from 
hu lled barley. 

Naked barley gra ins have a more flowing 
shape than those of t he hul led variet ies and 
they a re not angular but rounded in c ross
sect ion . The fine transverse wrinkl ing on the 
surface of t he gra ins ,  wh ich  is  a characterist ic 
feature of naked barley, could be observed i n  
about 1 5% o f  t he kernels .  

The naked barley gra i ns a re shorter and 
plumper than those of  the  hu lled varieties as  is 
c lea r from a comparison between tables 1 7  
and 1 9 . The greater plumpness of t he naked 
barley finds express ion in the cons iderably 
lower L/  B index values. The naked barley a t  
Ramad , Ghora ife and Aswad i s  a tt r ibuted t o  
the s ix-rowed species , Hordeum vulgore L.  
emend . La m.  var .  coelesle L.  (H. vul!(ore var .  
nudum ) .  I t  i s  t rue  t hat on ly  a few,  somewhat 
pro blematica l ,  asymmetric or lop-sided gra ins 
have been o bserved , but  the many short and 
b road kernels point  to  s ix-rowed naked 
ba rley. 

One barley i nternode fragment has been 
ident ified as that of s ix-rowed barley ( Ra mad 
C8 2 .25) .  I t  could not  be estab l ished wi th  
certa inty whether  naked barley i s  concerned 

Table 19 .  Dimensions and index values of Hordeum vulgare 
var. coeleste from Ramad 

L B T L/B T/B 

C8 3 .35 ·  min .  4 .1  2.5 1 .8 1 14 5 i  
N = 9 aver. 4 .68  3 .00 2.09 1 5 9  7 1  

max. 5 .4  3.9 2.5 1 94 100 

C8 4.95 min. 3 .2 2.7 2.0 1 1 8  6 7  
N = 8  aver. 3 .96 2.98 2.14 1 33 72  

max. 4.4 3.4 2 .3  1 5 3  8 1  

here ,  a l though th is  i s  most l ikely. The la teral 
spikelets on  this in ternode were not sessi le  as 
in modern six-rowed barley, but they were 
ped icellate. Short-stalked latera l spikelets a re 
described for naked and hul led Hordeum 
vulgore from Neol i th ic  s i tes in Central and 
Western Europe (V i l la ret· von Rochow, 1 967; 
K norzer, 1 97 1 ) . 

4 .7 .  Cereal  gra i n  fragments 

I n  addi t ion to complete and more or less 
d amaged kernels ,  great numbers of usual ly 
small  cereal gra i n  fragments were recovered . 
Al though i t  would i n  various i nstances have 
been possib le to  at tr ibute t hese fragments to a 
part icular gra i n  type, t hey a re a l l  lumped 
together in to  t he category of 'cereal gra in  
fragments '. I n  tables 5-9  the  numbers of  cereal 
gra in  fragments a re not t he numbers of actua l  
fragments,  but  of est imated complete kernels 
(on the basis of 0 .0074 gram per gra in) .  The 
mean cereal grai n  weight of 0 .0074 gram was 
obtained in the fol lowing way. 

For l OO complete grains of emmer w heat 
and of free-threshing wheat from 3 samples 
the weight was determined ( table 20) . For 
hul led barley no 1 00 complete kernels per 
sample were avai lable for weighi ng, but here 
t he weights obta ined for smaller numbers of 
gra ins have been converted to  l OO grai n  
weights .  The 1 00 gra i n  weights l isted i n  table 
20 resul t  i n  the mean value of 0 . 74 gram for 
l OO cereal gra i ns :  t he value appl ied here for 
convert ing t he weights of the cereal gra in  
fragments in to  num bers of  gra ins .  

The charred gra in  weights a re a measure of 
the weight of the grains before carbonization 
and thus of t h� qual i ty of t he crop. So far, few 
charred grai n  weights have been publi shed , so 

Table 20. (Calculated) 100 grain weights for cereals from 
Ramad 

Triticum dicoccum C8 3 .35 0.87 g 
C8 3 .90 0.66 g 
C8 4.95 0.75 g 

Triticum durum/ 
aestivum 

C8 3 .35  0.70 g 
M4 1 .80 0.72 g 
C8 4.75 0.76 g 

Hordeum (distichum) C8 4.75 0.78 g (based upon 88 grains) 
C8 4.95 0.66 g (based upon 50 grains) 
C8 5 .05 0.73 g (based upon 55 grains) 

Mean 100 grain weight 0.74 g 
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that comparisons between s i tes a re hardly 
poss ible .  For Triticum durum/ aestivum from 
s ixth mi l lennium B .C. Erbaba, in South
Central Anatol ia ,  a mean 1 00 gra i n  weight of 
1 . 1  gram was establ ished (van Zeist  & 
Buitenhuis ,  1 983), whereas for t he free
threshing whea t from Ramad th is  value is 
on ly 0 .73 gram.  

4 . 8 .  L inseed 

Aswad and Ghoraife yielded small numbers of 
seeds of Linum , but  at Ramad th is  seed type is 
better represented . Some of t he Ramad flax  
seeds a re depicted i n  fig .  20, whi le t he 
dimensions a re s hown i n  table 2 1 .  The 
questi o n  of the species determinat ion of the 
Linum seeds from Ramad has a lready been 
d iscussed in an earl ier paper (van Zeist  & 
Bakker-Heeres, 1 975a) .  The conclusion that 
the flax seeds from Ramad a re of d o mestic 
linum usitatissimum L. is based upon the s ize 
of the seeds.  A few points of the argumentat ion  
may be  repeated here . 

As for the original s ize of t he Ramad flax 
seeds, it should be taken into considerat ion 
that ca rbonization causes shrinkage of t he 
seeds.  Helbaek ( 1 972) ment ions a decrease in  
length of 1 2- 1 5% after carbonizat ion .  The 
first author established a d ifference in length 
a nd widt h  of 1 3  and 2 1 %, respect ively, 
between non-carbonized and carbonized 
seeds of Linum usitatissimum i n  the same 

o 3 m m  L..' _---'-_---'_---', 

Fig. 20. Linum usifafissimum , Ramad. 

Table 21. Dimensions of Linum (usitatissimumJ seeds 

L Corrected B Corrected 
for 1 3  % for 21 % 
shrinkage shrinkage 

Ramad 
M4 1 .75 min. 2 .8, (3.2 ) 1 . 3  (1 .6 ) 
N = 30 aver. 3 . 1 1  (3.57) 1 .54 (1 .95) 

max. 3.5 (4.0 ) 1 .7 (2.1 ) 

C8 4.75 min. 3 .0 (3.5 ) 1 . 6  (2.0 ) 
N =  1 0  aver. 3.21 (3.69) 1 .67 (2. 1 2) 

max. 3 .4 (3.9 ) 1 . 8  (2.2 ) 

C8 4.95 min. 2.8 (3.2 ) 1 . 2  ( 1 .5 ) 
N =  30 aver. 3 . 1 7  (3 .64) 1 .55 ( 1 .96) 

max. 3 .6  (4. 1  ) 1 . 8  (2.2 ) 

C8 5 .05 min. 2.9 (3 .3  ) 1 .4 ( 1 .7 ) 
N =  10  aver. 3 . 10  (3.57) 1 .54 (1 .95) 

max. 3 .4 (4.0 ) 1 . 8  ( 2 . 2  ) 

Ghoraife 
Phase Il ,  N = 8 min. 2.6 (3.0 ) 1 . 3  (1 .6  ) 
Various levels aver. 2.92 (3 .36) 1 .50 ( 1 .90) 

rnax. 3 .3  (3 .8  ) 1 . 8  (2.2 ) 

Phase 1 5 .00 2.6 (3.0 ) 1 .2  ( 1 .5 ) 

Aswad West 
Phase Il 1. 20 2.9 (3.3 ) 1 .5 ( 1 .9 ) 

2.40 2.8 (3 .2 ) 1 . 5  . (1 .9 ) 

water logged sample  from the  Neo l i t h i c  
lake shore dwell i ng s i te of N iederwi l ,  i n  
northeastern Switzer land . The d imensions 
after a correct ion for shr inkage of 1 3% a nd 
2 1 %, respectively, are also given i n  table 2 1 .  
The corrected length of the Ramad seeds 
varies from 3 . 2  to  4 . 1 mm.  This s ize conforms 
to that  of the seeds of domestic flax ,  whereas 
most of t he wild Linum species reported for 
western Syria have seeds which a re e it her 
l a rger Of smaller t han  the Ramad seeds (van 
Zeist  & Bakker-Heeres, 1 975a) . Only Linum 
bienne M il l .  (L. angustifolium H uds . ) ,  which 
i s  considered as the w i ld progenitor of 
d omestic l inseed , could poss ibly come in to  
consideration because i t s  seed s ize would 
range from 2 .5  to 3 .5 mm accordi ng to  
Brouwer & Stah l in  ( 1 955) .  H owever, Linum 
bienne seeds of u nquest ionably Near Eastern 
p roveniences do not exceed 3 m m :  3 mm ( Post 
& Dinsmore ,  vo! .  I ,  pp.  252-253) ,  2-3 mm 
(Zohary & Feinbrun-Dotha n ,  vo! .  2 ,  p .  260 ) ,  
2 .4-2:7 mm ( H elbaek, 1 959b),  2 . 6 .-2 .7  mm 
(own measurements ) .  I t  seems t hat Near 
Eastern Linum bienne seeds a re generally not 
la rger tha n 3 mm. Even if an occasional L. 
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bienne seed reaches a length of 3 . 5  mm,  t he 
majority of the Ramad seeds,  measuring more 
t ha n  3 . 5  mm, cannot possibly have origi nated 
from th is w ild flax  species .  Thus, t he s ize of 
the Ramad flax  seeds po ints to  Linum 
usitatissimum , implying that about 6250 B .C .  
(the radiocarbon dale obtained for a sample a t  
depth  of  5 . 1 0  m) l inseed cU'ltivat ion was  well 
u nder way. It is l i kely t hat from the beginn ing 
of t he habi tat ion on  Linum usitatissimum 
formed part of the crop-plan t  assortment of 
t he Ramad fa rmers . 

The Linum seeds from GhoraiH: a nd Aswad 
a re ,  on average, smaller than t hose from 
Ramad . I f  one takes the l i ne t ha t  cu l t ivat ion 
of fla x  resulted i n  an  increase in  the sjze of the 
seeds,  t he fla x  a t  Aswad a nd Ghoraife was of a 
more pr imit ive-less developed-type than that  
a t  Ramad . One could a lso speculate that the 
growi ng condit ions at Ramad were better 
t han  a t  t he other two s i tes .  On the other hand , 
the d imens ions of t he cereal gra ins do not  
support such a hypothesis .  Al though one 
cannot exclude t he poss ib i l i ty  that the fla x  at 
Aswad and Ghoraife concerns w ild Linum 
bienne , it is tempt ing to assume that  a lready in  
the  first ha l f  of the  seventh mi l lennium B .C .  
(phase 1 I  at Aswad ) flax  was  cult iva ted i n  the 
Damascus area . Th is would be the oldest 
i nd icat ion of flax cult ivat ion .  The flax  seeds 
at <::aybnii ,  in southeastern Turkey, from a 
level d ated to c .  7000 B .C . ,  a re attr ibuted to  
Linum bienne (van Zeist, 1 972). The <::aybnii 
fl a x  seeds  ( d i m e n s i o n s :  2 . 45  ( 2 . 2-2 . 6) 
X 1 . 30 ( 1 .  1 - 1 . 5) mm;  corrected for shr ink
age:  2 .82  (2 . 5-3 . 0) X 1 .65 ( l A- 1 .9)mm) a re 
ma rked ly smaller than those from Aswad and 
Ghora ife . 

4 .9 .  Lent i l  

Len t i ls were fou nd i n  almost al l  Ramad 
samples .  Part icularly C8 4. 75 ,  C8  4.95 and C8 
5 .05 yielded rather la rge numbers of lent i ls .  
For 4 samples  t he greatest d iameter of t he 
len t i ls was  measured ( t able  22) .  From 
Ghoraife only a few lenti l  seeds . were re
covered , but at Aswad this species i s  better 
represented , a l though no sample yielded more 
than a small  number of seeds. The d imensions 
of t he Ghoraife and Aswad lent i ls a re a lso 
shown in table 22. It was somet imes difficult  
t o  d is t i ngu i sh  between smal l , somewhat  
deformed lent i l s  and fla t ,  lent i r-l ike Vicia 
seeds. 

Table 22. Greatest diameter of Lens (culinaris) seeds 

Ramad 
C8 4.75 min. 1 .8 
N = 100 aver. 2 .94 

max. 4 . 1  

C8 4.95 min. 1 .9 
N =  62 aver. 2.93 

max. 4.0 

C8 5 .05 min. 1 . 8  
N =  4 2  aver. 3.04 

max. 4.0 

M4 2.30 min. 1 .8 
N = 1 8  aver. 2.87 

max. 3 .8  

Ghoraife 1 97 5  
Phase I ,  4.40 2.6 

5 .00 2.6 
2.6 

Aswad West 
Phase 11, various levels min. 2 .1  
N = 8  aver. 2 .51  

max. 3 .4 

Aswad East 
Phase I, various levels min. 2.0 
N = 6  aver. 2.75 

max. 3 .6  

Lens i s  present in the lowermost habita t ion 
levels (phase I )  at Aswad . Was th is  lent i l  
collected wild or was the species a lready 
cult ivated by the earl iest farmers in the 
Damascus bas in?  As for the species ident i
ficat ion the following may be remarked . 
U nt i l  recent ly, Lens nigricans ( B ieb . )  Godr.  
was considered as t he wild progenitor of 
domesticated lent i l  ( Lens culinaris Medik .  = L. 
esculenta Moench) .  This species which has a 
Med iterranean d istr ibut ion from Spa i n  a nd 
M orocco to the eastern shore of the 
Mediterranean Sea , produces seeds of 2 .0  to 
2 . 5 mm in  d iameter. However, D.  Zohary 
( 1 972) has po inted out that a nother wild lenti l  
species , Lens orientalis (Boiss . )  H a nd .-Mazz . ,  
i s  t he most l ikely cand idate as the ancestor of 
domestic lent i l .  The d istr ibut ion of this species 
coincides largely with that of the wild cereals .  
The seeds of Lens orientalis range from 2. 5 to 
3 . 0  'mm. The seed size of modern cult ivated 
forms of lent i l  is 5 to 8 mm, but some present
day cult ivated forms (grouped in ssp . micro
sperma ) st i l l  reta in  a small seed size: 3-4 mm 
(Zohary & Hopf, 1 973) .  All prehistoric 
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d omestic lent i ls are to be attributed to this 
microsperma group. 

Although i t  is l ikely t ha t  by carbonizat ion 
lenti ls decrease in d iameter, no i nformation 
on the degree of shr inkage is available.  For 
t hat reason one can only guess a t  the o riginal 
d iameter of t he charred prehistoric lenti ls .  The 
size of Ramad lenti ls is such that one may 
assume that domes tic lent il is concerned here . 
Even if one assumes a decrease in d iameter of 
only 1 0%, the maj ority of t he Ramad lent i ls is 
more than 3 mm in  size. H owever, th is cannot 
be said of t he Aswad lent i ls .  M ost of t he 
measured specimens, which a re admittedly 
few in  number, a re smaller than 3 mm after 
correct ion for modera te shr inkage . On t he 
other hand , comparatively la rge lent i ls  do 
occur a t  Aswad . One could speculate t ha t  
lent i l  was  cult ivated by the Aswad (and 
GhoraiH:) farmers ,  but  that  the seeds had not 
yet acqu i red the size that is characteristic of 
prehistoric d o mest ic lent i ls .  Th is would imply 
that Aswad represents an early stage of lenti l  
cult ivat ion .  I t  is self-evident that there is no 
strict evidence of the cu l t ivation of lent i l s  a t  
Aswad . I t  cannot be ruled out tha t  lent i l  that 
was collected in  the wild is concerned here .  I n  
th is  connection i t  should be mentioned that 
the Damascus bas in  l ies wit hin the d is
tr ibut ion area of Lens orienlalis (Zohary & 
H opf, 1 973) .  

4. 1 0 . Field pea 

Already from the lowest habitat ion levels a t  
Aswad fie ld pea seeds  were recovered .  A s  in  
the  charred peas from Aswad (and Ghora iH:) 
no remains of t he seed coat have been 
preserved, it cannot be established whether 
morphologically-defined wi ld or domestic pea 
is  concerned here. Domestic peas have a 
smooth seed coat,  whe reas i n  wild forms the 
wa ll i s  rough . We take t he l ine that Pisum was 
cul t ivated and for that reason al l  peas a re 
at tributed to Pisum sativum L.  On the other 
hand , the Damascus bas in lies within t he 
d istr ibut ion a rea of Pisum humile Boiss .  e t  
Noe, the wi ld progenitor of Pisum salivum 
(Zohary & H opf, 1 973 ,  map 2) , so the 
collect ing or cul t ivat ion of wild pea cannot be 
excluded , in particular for the earl iest habi
tat ion at Aswad . 

Particularly a t  Aswad and Ghoraife the 
dist inct ion between smal l  peas a nd large vetch 
seeds had to be rather a rb i t rary because the 

Table 23.  Greatest dimension of Pisum sativum seeds 

Ramad 
CS, phase II min. 3 . 1 ·  
Various levels aver. 4.06 
N =  54 max. 5 .0 

M4, phase II min. 3 .2 
Various levels aver. 4.06 
N = l 1 max. 4 .8  

CS,  phase I min. 3 .4 
Various levels aver. 4 . 1 5  
N =  1 9  max. 5 .2 

Ghoraife 
Phase I min. 3.0 
Various levels aver. 3 .61  
N = l 1 max. 4 . 1  

Aswad 
West, phase II min. 3.5 
Various levels aver. 3 .89 
N = S  max. 4.2 

East, Phase II min. 3 .5  
Various levels aver. 4 .09 
N =  1 2  max. 4 .9 

East, phase I min. 3 .4 
Various levels aver. 4 . 1 0  
N = 1 0  max. 4 .7 

characteristic h i lum was not present .  Pea-l ike 
seeds smaller than 2 .9-3.0 mm have been 
attr ibuted to Vicia spec . (5 . 1 5 . ) .  Some of t hese 
seeds may actually be of Pisum as is suggested 
by the Ramad materia l .  An occasional Ramad 
pea (with h i lum) measured on ly 2.8 mm. Also 
a t  Ramad , peas in  which t he oval h i lum 
and / or parts  of t he seed coat  have been 
preserved a re rare .  

For peas from various samples t he greatest 
d imension was measured . Because for each 
sample generally small numbers of peas were 
available for measuring, the results for the 
samples from the same a rchaeological phase 
a re taken t ogether (table 23) .  From t he 
measurements it is clea r t ha t  t here is hardly 
a ny d ifference in  s ize between the peas from 
p hase I at Aswad (c .  7800-7300 B.C. )  and those 
from phase I l  at Ramad (c. 6000 B .c . ) .  
Consequent ly, t here seems to  be  no quest ion 
of a n  increse i n  size in  the  course of t ime . The 
smaller s ize of the peas a t  Ghora ife ( in  t ime 
correspondi ng to  those from Aswad p hase I I )  
must  perhaps be ascribed t o  less favourable 
growing condit ions .  
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Table 24. Dimensions of Cicer arietinum seeds from Ramad 
(various levels). The number of seeds measured is 1 8. Length 
and breadth have been determined in the plane of the radicle. 
The thickness is the distance between the plane with the 
radicle and the opposite end. 

Length Breadth Thickness 

Minimum 3 . 3  3.0 2.9 
Average 4.36 4 . 14  3 .82  
Maximum 4.9 4.6 4.3 

4 . 1 1 . Chick-pea 

Ramad yielded small  numbers of chick-pea 
seeds, Ghora ife a lt ogether 3 specimens. Ch ick
peas a re easily recognized by t he squat ,  
angular shape. I n  a few of the Ramad chick
peas the characterist ic protrud ing rad ic le is 
st i l l  present .  I n  charred seeds th is radicle has 
mostly fal len off. The d imensions of chick-pea 
seeds from Ramad a re shown in table 24. The 
Ramad chick-peas a re,  on  average , somewhat 
smaller than t hose of Early Bronze Age A rad 
and Jericho: 4 .7 X 3 . 8  a nd 4.73X4. 1 1  mm,  
respectively (c/. H opf, 1 978) ,  bu t  larger than 
the Cicer spec . seeds from aceramic <::aybnu ,  
one  spec imen of  which could be  measured : 
3 . 8X3 .6X3 .2  mm (van Zeist ,  1 972) . The 
Ghoraife chick-peas are smaller than  the 
<::aybnu specimen : 3 . 2X3 .4X3.0 ,  3 . 3 .X3 . 2X 
3 . 0, 2 .6X2.6X2 .S  mm.  

I f  ch ick-pea cul t ivat ion resulted i n  an 
increase in seed size, the Ghora ife specimens 
would represent a more primit ive type than 
those a t  Ramad . Although the rather few 
chick-peas at Ramad a re no firm evidence of 
the cu lt ivat ion of th is  species, it is assumed 
that the domestic form , Cicer arietinum L . ,  is 
concerned here . The status of t he Ghora ife 
chick-peas is more u ncerta in .  

Two wedge-shaped Lathyrus seeds,  prob
ably Lathyrus cicera L. , were recovered :one 
from Ramad C8 2 . 1 0  (3 . 7X3 . SX3 .0 mm) 
a nd one from Ghoraife 1 974, S . 50 (3 .9X 
3 . 2X3 .7 mm).  

4. 1 2 . Bit ter  vetch 

On ly very few bit ter vetch seeds ( Vicia ervilia 
( L. )  Wil ld . )  were recovered : 1 from Aswad , 1 
from G hora ife and 5 from Ramad . The 
Aswad specimen m ust have been an unripe 
seed . There is  some u ncerta inty as to  the 

species ident i ty of this seed . B itter vetch seeds 
a re dist inguishable from those of other 
vetches ( Vicia spec . ,  see 5 . I S . )  by their shape: 
obl iquely pyramidal ,  with a triangular base 
and a rounded apex .  

Fai rly large n umbers of b itter vetch seeds 
are reported for seventh and s ixth mi l lennia 
B .C. s ites i n  Anatol ia :  <::aybnu (van Zeist ,  
1 972) ,  <::atal H uyuk (Helbaek ,  1 964) , Erbaba 
(van Zeist & Bu i tenhuis ,  1 983) ,  Can Hasan I I I  
( French et al . ,  1 972) and ceramic Haci lar 
( H elbaek ,  1 970) .  One may assume tha t  
a lready i n  the  seventh mi l lennium B .C .  Vicia 
ervilia was grown i n  Turkey. H owever, by t he 
end of t he seventh m il lennium bitter vetch 
cult ivation had apparent ly not yet expanded 
in a southerly d i rect ion .  At least ,  the occas ion
al seeds from Aswad ,  Ghoraife and Ramad 
are no evidence of the cult ivation  of this po
tent ia l  crop plant in  the Damascus area. 

According to Zohary & Hopf ( 1 973 )  truly 
wild forms of Vicia ervilia a re known only for 
Anatol ia . This would imply that bi t ter vetch 
was introduced in to  the Damascus a rea , and 
that the species must have occurred as a weed 
in the fields of the Neol i thic farmers . 

5 W I LD PLANT R E M A I N S  

Th is sect ion provides descr ipt ions of the fru its 
a nd seeds of wi ld plant species recovered from 
the s i tes under d iscussion .  The descript ions of 
t he plant rema ins a re supplemented with 
measurements a nd i l lustrat ions .  

The authors wish to make explicit the basis 
for the ir  ident ificat ions .  From the descript ions 
and i l lustrat ions i t  should be clea r which k ind 
of seed or fru it has been att ri buted to a certa in 
plant taxon (species, genus,  type ) .  At least to 
some extent ,  th is  provides the reader wi th  t he 
poss ibi l ity of check ing t he ident ificat ions 
presented in  this paper and obvious mistakes 
can thus be detected . Pa laeobotan ists s t i l l  
have l i t tle experience with the examinat ion of 
fru i ts and seeds of wi ld plants  in Nea r Eastern 
sites, and the i ncompleteness of seed reference 
col lect ions is a serious handicap for t he 
ident ificat ion of a rchaeological plant remains .  

The descript ions and i l lust rat ions should be 
of a'dvantage for future resea rch in  the sense 
t hat they fac i l i tate t he ident ificat ion of s imi lar 
plant remains from other sites .  Archaeo
botanical research in the Near East can 
only make progress if one can profit from 
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the experience of o ther  researchers in th is  
field . I t  would be of great help if in the course 
of t ime a k ind of catalogue of a rchaeological 
plant remains could be compiled . This is all 
the more necessary for the Near East because 
t he few a rchaeobotanists act ive in th is  large 
area a re based in  inst itutes that  a re very fa r 
apart ,  so frequent personal  contact between 
them is  severely l imited . 

5 .  I .  Aizoaceae 

A izoon. Aswad West 0.40 and 0 .60 yielded 
each one A izoon seed (c. 0.8 mm). The 
laterally compressed seeds a re a lmost c i rcular 
i n  out l ine .  A characteris t ic  feature is t he 
surface pattern: concentric r idges on t he side 
faces and rows of papi l lae on t he greater part 
of t he dorsal surface . Two A izoon seeds from 
Tell  es S inn (eastern Syria) a re depicted in fig .  
23 : 5 .  The subfossi l  seeds conform to t hose of 
A izoon hispanicum L. ,  wh ich  species i s  
reported for sa l ine and gypseous soi ls  ( M .  
Zohary,  1 973 ,  pp.  443 and 466). 

5 .2 .  A nacard iaceae 

Pistacia. M ostly p istachi o  nutshell fragments 
were recovered . H owever, some of the Ra mad 
samples yielded also intact nuts (fig .  2:4) .  Of 

Table 25. Measurements of Pistacia nuts from Ramad C8 3.55, 
4.7 5  and 5 .05 (N = 39).  The location of the measurements is 
indicated in figure 20:  5. 

Minimum 
Average 
Maximum 

L 

3.4 
4.58 
5.5 

B 

3 . 1  
4 .40 
5.6 

T 

2 .8  
3 . 5 1  
4.2 

LIB 

7 1  
96 

1 3 8  

39 complete Pistacia nuts the  d i mensions a re 
shown in  table 25 .  The locat ion of t he 
measurements is indicated i n  fig .  2 : 5 .  

The Pistacia nutshells are lateral ly fla t 
tened , e l l ip t ic  to  broad ly el l ipt ic  i n  out l i ne .  The 
variation in shape finds express ion in t he 
range of the L B  index values : from 7 1  to  1 38 .  
The nutshell surface i s  smooth . I n  some of t he 
nuts,  remains of t he fru i t  flesh (and fru i t  wal l )  
a re s t i l l  p resent .  N utshel l  fragments  have been 
converted to w hole specimens on t he basis of 
0.02 1 gram per Pistacia nut ( the average 
weight of 37 complete, carbonized specimens) .  
If the fragments equal less than half a nutshell ,  
th is  i s  ind ica ted in  tables 5 to  1 0  with  a plus
sign (+) . 

As for the shape a nd the s ize of t he nuts ,  
two species come into consideration ,  viz. 
Pistacia atlantica Desf. and P. palaestina 

4 

- B �  

01 
8 1  

5 
0,-. -,---,---,---,---,1 m m 

Fig. 2 1 .  1 , 2 , 3 .  Crataegus , Ramad C8 4.75;  4. Pistacia , Ramad C8 3 . 55;  5. Pistacia , position of measurements. 
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Fig. 22 .  1 , 2 . A rnebia decumbens , El Khom; 3, 4. Arnebia Iinearifolia , El Khom; 5. lithospermum arvense , Ramad M4 
2. 30; 6,7 .  Lithospermum tenuij7orum , Ramad M4 2 . 80.  

Boiss. (see also 7 .4 . 1 . ) .  The nuts of P. lentiscus 
L. are usual ly smal ler and latera l ly more 
compressed . M oreover, P. lentiscus is a 
species from the coastal area of the Medi
terranean, between 0 and 300 (-500) m above 
sea-level and for t hat reason one is un
l ikely to fi nd fru i t  rema ins of t h is species i n  

prehistoric s i tes In  the Damascus a rea . 

5 . 3 .  Boraginaceae 

A n u m ber  of boraginaceous species is 
represented in Aswad , Ghora ife and Ramad . 
As has a l ready been expounded i n  a previous 
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paper (van Zeist & Buitenhuis ,  1 983 ) ,  the 
fruits of Boraginaceae i n  a rchaeological s i tes 
pose some problems. On burning, the nut lets 
do  not turn b lack ,  but t hey acqu i re a whitish 
to  grey colour which i s  due to t he s i l ica 
skeleton .  Because of t he s i l ica skele ton a lso of 
non-carbonized fru i t s  t he wall may remain 
preserved i n  a rchaeologica l deposits .  As a . 
result i t  is not possible to  determine whether 
t he frui ts are of t he same age as t he deposit 
in which they were found or whether they 
are d ue to a later in t rusion.  Boraginaceous 
fruits may have been carried downwards by 
burrowing an ima ls ,  such as ants .  Only of 
those fru i ts i n  wh ich the remains of t he 
ca rbonized contents a re present may one be 
assured that  t hey became incorporated i n  t he 
archaeological layer a t  t he t ime when t h is was 
deposi ted . H owever, from the appearance of 
t he frui t  wal l  (colour, some degree of corro
s ion,  etc.) one may conclude t hat most of 
t he boraginaceous nut lets in the s i tes u nder 
d iscuss ion a re certa in ly no modern i ntrusions.. 

A rnebia decumbens ( Vent . )  Coss. et K ral . 
Nutlets t r igonal to  ovate in  out l ine ,  with 
truncated base a nd rather obtuse apex .  The 
tr iangular base is bordered by a d ist inct col la r. 
The ventra l keel extends over t he upper 2/ 3 of 
the fru i t .  The surface is densely covered wi th  
wart- l ike project ions of  uneven size (fig. 22: I ,  
2 ) .  The greatest length and b read th  of the 
fruits a re about 2 and 1 . 5 mm, respectively. 
A rnebia decumbens is represented in a few 
samples from Aswad and Ghora ife . The only 
sample wh ich  y ielded more than a few nut lets 
is from just below the surface ( Aswad East 
0 .20) and t hese spec imens look ra t her fresh .  

A rnebia decumbens i s  a plant from arid 
regions. At M ureyb i t  ( in prepara t i on) t he 
fruits of t h is species were found i n  fa ir ly great 
numbers. 

Arnebia linearifolia DC. Squat  nu t le t s ,  
trigonal i n  out l ine ,  w i th  shor t ,  rather obtuse 
apex (fig. 22 :3 ,4) .  Broa d ,  t ria ngular base . 
Surface less densely verruca t e  t han in  A .  
decumbens. I n  subfoss i l  fru i t s  t he verrucae 
may have d isappeared altogether. This species 
from steppe and desert-steppe vegetat ions is 
not represented in one of t he s i tes of the 
Damascus basin, but its nut lets were fou nd in 
M ureybit . I t  was t hought appropriate to 
describe and to  depict the A rnebia linearifolia 
fru it type here in  the context of t he other 

boraginaceous nutlets recovered from archaeo
logical s ites in Syria . 

Heliotropium . S l ightly compressed nutlets, 
ovate in  out l ine ,  with r idged margin in  t he 
upper part of t he fru i t .  Surface i rregularly 
wrin kled . A characterist ic fea ture is the  
prot rud ing h i lum (fig. 23 :7 ) .  Of the three si tes 
in the Damascus a rea only Ramad yielded a 
few Heliotropium nut lets .  Dimensions of 4 
spec imens: 1 . 3 X O .9 ,  1 . 3 X 1 .0 ,  1 .4X 1 . 1  and 
1 .7X  1 .0 mm. 

No attempt has been made to a rr ive a t  a 
species determinat ion .  Heliolropium spec ies 
a re reported for natural vegetations as well as 
for d isturbed habitats in Syria ( M outerde, vol . 
3 ,  pp .  50-53) .  

Lithospermum arvense L .  ( Buglossoides 
arvensis ( L . )  J ohnston) .  Nut lets obliquely 
ovate, with truncated base , rather pointed a t  
t he apex (fig. 22 :5 ) .  Rounded t riangular base . 
Dist inct ventral kee l .  Surface wi th  grooves , 
densely covered with wart- l ike project ions 
(verrucae) .  For d imensions see tab le 26. 
Lithospermum arvense i s  represented i n  a 
fairly great number of samples of t he si tes 
under d iscuss ion,  t hough usual ly in smal l  
numbers .  I t  is a plant of waste p laces and 
field s ( Post & Dinsmore ,  vol .  2, p. 240; 
M outerde,  vol .  3, p. 63 ;  Zohary & Fei nbrun
Dothan,  vol .  3 ,  p .  67) .  

Lithospermul11 tenu(/lorum L. . fi l .  ( Buglos
.wide.1 lenui/lora ( L . fi l . )  Johnston) .  The 
nut let s are ' s t rongly bigibbous ( the most 
cha racterist ic rea ture), with an elongated , 

Table 26 .  Dimensions of Lithospermum fruits from Ramad 

L. tenui/lorum 
C8 3.70 min. 2.2 1 .6 
N = 14 aver. 2 .53  1 . 8 1  

max. 2.9 2.0 

C8 4.75 min. 2 .3 1 .6 
N =  1 3  aver. 2.60 1 .87 

max. 2 .8 2 .1  

C8 4.95 min. 2.4 1 .8  
N =  20 aver. 2.62 1 . 9 1  

max. 2.9 2.1 

L.arver/se 
M4 2.30 min. 2.4 1 .6 
N =  20 aver. 2 .63 1 .86 

max. 3 .0 2 .2 
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Fig. 23.  I .  Silene colorata-type, Ramad CS 4.35; 2. Teucrium-type, Ramad CS 2 .95; 3. Cerastium- type, Ramad M4 1 . 75; 4 .  
Silene spec. ,  Ramad M4 I . SO; 5 .  A izoon hispanicum , Tell es Sinn; 6. Helianthemum , Ramad M 4  2 . S0; 7 .  Heliotropium , 
Ramad CS 4 .95.  

rather pointed apex (fig. 22 : 6, 7 ) .  The base is 
conspicuously small compared to t ha t  in 
Lithospermum arvense nut lets .  The surface i s  
densely covered w i th  wart-l i ke p roject ions .  
The d imens ions a re shown i n  table 26. A few 
samples yielded fa ir ly great n umbers of 
Lithospermum tenuiflorum frui ts .  The species 
occurs in fields as well as  steppe vegetat ions .  

5 .4 .  Capparidaceae 

Capparis. Capparis seeds were recovered from 
Aswad only .  The seeds a re obovate i n  out l ine;  
in side-view tapering from the top to t he base 
( more or less wedge-shaped) .  The curved 

radicle i s  a prominent feature ( fig. 2: I ) . M ost  
of t he seeds had been rather seriously 
deformed . Sometimes only t he ' inner seed ', 
which reminds one of chenopod iaceous seeds, 
had been preserved . The d imensions of 5 seeds 
range from '2 .2X2.0 to 2 . 8 X 2.4 mm.  M ost  
l ikely the seeds a re of Capparis spinosa L. ,  t he 
fleshy fru i ts  of which are st i l l  consumed a t  
present,  but Capparis ovala Desf. comes 
also into considerat ion  (Zohary & Feinbrun
Dothan, vol . I ,  pp.  242-243) .  

5 . 5 .  Caryophyllaceae 

A renaria . One small , k i dney-shaped seed has 
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been attr ibuted to A renaria ( Aswad West 
0 .40). On the surface a pattern of ob long ,  
sl ightly domed verrucae.  S ize: 0 .75XO .55  mm.  

Cerastium-type . Seeds ovate-cuneate in  out
l ine (tapering from apex to  base). Papil lae 
in concentric rows (fig. 23 :3 ) .  Th is seed type is 
scarcely represented at Ramad . The d imen
sions of 5 seeds vary from O. 75XO. 7 to  
0 .95X 1 .0 mm.  

Gypsophi/a . Altogether 3 Gypsophila-type 
seeds were recovered ( Ra mad M4 1 . 75 and 
M 4  1 .80) .  The seeds a re a l most circular  in  
out l ine ,  w i th  a short but  dist inct rad ic le t ip .  
The surface structure consists of concentric 
rows of radia l ly  e longated verrucae, each wi th  
a papi l la  in  the centre ( t he concentric rows 
of papi l lae are the most obvious surface 
s tructure) .  Greatest d iameter c .  1 .4 mm. 

Si/ene spec . Reniform seeds with concentric 
rows of radia l ly  e longated (oblong) and fla t  
verrucae on  the s ide  faces as well as  on t he 
dorsal surface ( fig .  23 :4) .  Of 29 reason
ab ly  wel l  preserved specimens from M 4  1 . 75, 
1 . 80 a nd 1 .90 t he dimensions have been 
determined:  0 . 92 (0. 85- 1 .05) X O . 77 (0 . 65-0. 85) 
XO.70(0.65-0.85)  mm.  

-- -

Silene is well  represented in  Ramad, i n  
some samples t·y rather great numbers of 
seeds .  From Ghoraife and Aswad , on the 
other hand , only a few Silene seeds were 
recovered . The seeds from the lat ter sites a re 
al l  more o r  less seriously damaged , but s ize 
and remains of surface structure conform to  
those of t he Silene seeds from Ramad . 
Apparent ly  a l l  seeds a re of t he same type, 
t hough this does not necessari ly mean that  
only one species is involved . A great num
ber of Silene species is reported for Syria 
( M outerde ,  vo! .  I ,  pp .  483-505). 

Si/ene colorata-type. One seed of th is type was 
found (Ramad C8 4. 35). The side faces of th is 
reniform seed show a fine, rad ial  striation. The 
dorsal surface has a deep groove, forming two 
undulat ing wings at t he margin (fig .  23: I ) . 
Dimensions :  1 . 1  X 1 .0 mm.  The shape of the 
subfoss i l  spec imen corresponds to  that of t he 
seeds of Silene colorata Poir . ,  but the latter 
a re larger (c . 1 .7 X  1 .6 mm). 

Vaccaria pyramidata Medik .  Almost globular 
seeds .  The surface is densely covered with t iny 

papi llae . The carbonizat ion usua lly results in 
serious deformations; the seeds tend to split 
i nto two halves (fig. 24: 2, 3) .  In most of the 
damaged seeds a part of t he characterist ic 
seed wa l l  is s t i l l  preserved . Very few seeds 
were suitable for measuring: two seeds from 
Ramad measure each 1 .9 mm,  one from 
Ghoraife 1 .7 mm and one from Aswad 1 . 6 
mm.  M ost l ikely the ' p rehistoric Vaccaria 
seeds a re of V. pyramidata Medik .  ( V.  
segetalis ( Necker) Garcke), w hich at p resent is 
one of the most characteristic weeds  of winter 
crops (Zohary & Fei nbrun-Dot han ,  vo! .  I ,  p. 
1 04).  The grea test d iameter of modern seeds 
of Vaccaria pyramidata collected in western 
Syria ranges from 1 .6 to  2 . 3  mm.  I n  none of 
t he samples examined were more than a few 
Vaccaria seeds (a t  most 6) found . 

5 .6 .  Chenopod iaceae 

Chenopodiaceae a re sca rce ly represented a t  
Aswad and Ghora ife,  a nd completely absent 
a t  Ramad . C henopod iaceous fruits in Aswad 
West 0 .60 and 1 .40 could not be attr ibuted to  
a genus (poor  preservation) .  

A triplex . Flat fru its ,  more or less circular in  
outl ine,  with a d is t inct  radicle t ip .  Surface 
smoot h .  Greatest d iameter : 0 . 8  to 0 .9  mm (6  
fruits) .  

Chenopodium . One lent icular Chenopodium 
fru it was recovered from Ghoraife (0 .7 mm).  
In the central part of one of both s ides a sma l l ,  
round scar is visib le .  The surface of  t he 
subfossil specimen has an  obscure radia l  
str iat ion.  

Suaeda . Lateral ly compressed fruits,  obovate 
in  out l ine ,  with a broad rad icle tip. A 
characteristic feature of Suaeda is a small  but 
d is t i nct protuberance in the incurvat ion be
tween the radicle t ip  and the med ian part of 
t he frui t .  Surface glossy. G reatest d iameter of 
2 fru its :  1 .0 and 1 . 2 mm.  $uaeda species a re 
found particularly on saline soi ls .  

5 . 7 .  Cistaceae 

Helianthemum lediJolium-type. Smal l  seeds, 
a bout I mm la rge ( tab le 27), obl iquely ovate 
in out l ine .  Obtusely pointed at t he apex and 
wi th  a round attachment scar at t he base ( fig. 
23 :6) .  Surface smooth .  The carbon ized seeds 



Archaeobotanical studies in the Levant I 2 1 5  

Table 27.  Dimensions of HelianthemulIl seeds from Ramad 

C8 2.95 min. 0.9 0 .6  
N = 68 aver. 1 .0 1  0 .85 

max. 1 . 1  1 .0 

M4 2.80 min. 1 .0 0.7 
N = 1 00 aver. 1 .05 0 .87 

max. 1 .2 1 . 0  

a re often more o r  less seriously deformed , 
which  may hamper t he ident ificat ion .  The 
subfossi l  seed type conforms to  t h�t of 
Helianthemum ledifolium ( L. )  M i l l . ,  which 
species i s  reported for steppes and desert
steppes as well as for fie lds (Zohary & 
Feinbrun-Dothan,  vol . 2, p .34 ;  M outerde, vol .  
2, pp. 543-544). H owever, as other Helian
themum species may l ikewise come in to  
considerat ion,  th i s  seed type i s  ind icated here 
as Helianthemum ledifolium-type . 

Some of the Ramad samples yie lded great 
numbers of Helianthemum seeds, but th is  type 
has not been estab lished for Aswad and 
Ghora iH:.  

From sample C8 2 .95 ,  3 Helianthemum 
seeds of a d i fferent type were recovered .  The 
surface of the seeds (s ize c .  1 . 2 mm) shows a 
pattern of dents and rounded ridges, remi
niscent of that  i n  the seeds of Helian
themum salicifolium ( L . )  M i l l .  

5 . 8 .  Compositae 

Compositae a re scarcely represented in  the 
sites under d iscussion .  Only a few fru i t  types 
could be establ i shed . 

Carthamus . One achene of this type was 
found (Aswad East 1 . 20) .  The fru it is 
e l l ip t ic  in out l i ne ,  la tera l ly somewhat com
pressed , wit h a d ist inct margin .  The pappus 
rim and the indentation at the base are com
parat ively small  (fig .  24 :4) . The shape of the 
carbonized achene (2 . 9X 1 .9 mm) corres
ponds to that  of the achenes of Cartha
mus oxyacantha M . B  . .  but t he latter a re 
much larger ( c .  4. 5X3 . 2  mm) .  

Centaurea . Two achenes have been at tr ibuted 
to  Centaurea , one of which with some reserve . 
The t wo Centaurea-type achenes d i ffe r 
marked ly one from t he other. O ne specimen 
( from Aswad West 1 . 80)  is obQvate in  out l ine,  
wi th  t runcated upper end.  The indentat ion at 

t he base ( in which the hi lum is found) is rather 
inconspicuous and the surface is glossy ( l . 8X 
0 .8  mm) .  The  o ther achene ( from Ramad C8 
3 .70) is more oblo ng in out l ine ,  tapering 
towards t he base. I n  this specimen no basal 
indentat ion i s  present ,  which may be d ue to a 
deformation as  a resu l t  of t he ca rbonizat ion .  
The fru i t  wal l  shows fine, longitud inal grooves 
(3 .4X I .  I mm).  This type is ind icated as cf 
Centaurea . 

Crepis-type . Achenes oblong in out l ine,  
s l ightly tapering a t  the apex and t he base, with 
ten longitudinal , prominent r ibs .  Ramad M4 
1 .75 and M 4  1 . 80 yielded each two rather 
poorly preserved achenes of this type. Length 
of 2 specimens: 1 . 5 and 1 .8 mm. The 
ident ificat ion remains unsa t isfactory; the 
match wit h Crepis frui t s  is not whol ly con
vmcmg. 

5.9. Convolvulaceae 

Convolvulus. Ramad C8 3 .55  and 3 .90 yielded 
a few Convolvulus seeds. The seeds a re three
sided , obovate i n  out l ine .  Two faces a re flat 
and t he other one i s  domed. At the basal end a 
rounded tr iangular  h i lum .  The surface of t he 
charred specimens i s  a lmost smooth.  Three 
seeds measure: 2 .6X2 .2X I .9 ,  3 .0X2.4X2.0 and 
3 .  I X2 .3X 2.0 mm. 

Some of the Convolvulus species reported 
for Syria a re found in fie lds .  

5 . 1 0 .  Cruciferae 

A lyssum. I n  Ramad M4 1 . 75 three A lyssum 
seeds were found .  The fla t  seeds a re oval i n  
outl ine .  The t ip  o f  t h e  rad icle i s  free from t he 
coty ledons .  The three seeds measure: 1 .0XO. 7 ,  
I .OXO.8  and I .  I XO .8  mm.  The  carbonized 
seeds compare wi th  m odern seeds of A lyssum 
desertorum Stapf (A. minimum Willd . )  
without marginal membranous wing. Th is wing 
must easi ly get destroyed as a result of 
ca rbonizat ion .  A n  A lyssum seed from Ramad 
C8N W 1 . 55 is larger : 1 . 3X I .0 mm.  

5 .  I I .  Cyperaceae 

Carex cf. divisa Desf. Compressed fru i ts ,  
ovate to  a lmost circular in  out l ine .  The ventral 
side i s  fla t  or  s l ightly convex; the d orsal side is 
usual ly  convex, but in some fru its s l ightly 
roof-shaped (fig. 24:7,8) .  The surface is 
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Fig. 24. I .  Capparis, Aswad East 2 . 70; 2 .  Vaccaria pyramidata , Ramad CB 4.95; 3 .  Vaccaria pyramidata , Ramad M4 1 . 75; 
4. Carthamus, Aswad East 1 . 20; 5. Scirpus maritimus, Aswad West I . BO; 6. E/eocharis , Ghoraife 3 .40; 7. Carex divisa
type, Aswad West 2 .00; B. Carex divisa-type, Aswad West I . BO; 9. ' Ornithoga/um ', Ramad CB 3 . 35; 1 0. Bellevalia , Ramad 
CB 3 .90; 1 1 . Ma/va , Ramad CB 5 .05 .  
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Table 28. Dimensions and index values o f  cyperaceous fruits 

L B LIB 

Scirpus maritimus 
Aswad West 1 .40 min. 1 . 3  0.9 106 
N =  7 1  aver. 1 . 58  1 . 15  1 39 

max. 1.9 1 .4 1 7 3  

Scirpus maritimus 
Modern, Murat River min. 2 .3 1 .6 1 1 5  
N = 1 2  aver. 2.47 1 .87 1 3 2  

max. 2.6 2.2 155  

Scirpus maritimus 
Modern, Konya Basin min. 1 .9 1 .4 1 1 8  
N = 8  aver. 2.07 1 .54 135  

max. 2.2 1 . 8  144 

Carex 
Aswad West 2.20 min. 1 .4 1 . 3  105 
N = 56 aver. 1 .7 7  1 . 5 1  1 1 9  

max. 2 .2 1 .8 147 

minutely granular. I n  add it ion to more or less 
complete nut lets, s ingle frui t  contents a re 
qu i te n umerous. The d imensions of Carex 
fru its from Aswad a re shown i n  table 28 . The 
charred Carex nut lets compare wi th  t hose of 
modern Carex divisa Desf. The latter species, 
wh ich  i s  fou nd in moist p laces which a re 
i nu ndated , a t  least dur ing part of t he year, i s  
reported for var ious loca l i t ies i n  Syria 
( M outerde , vol .  I ,  pp .  1 74- 1 75) .  Carex i s  well  
represented a t  Aswad and Ghorai fe ,  but  from 
Ramad only few frui ts of th i s  type were 
recovered . 

Eleocharis- type. Only Ghoraife yielded some 
Eleocharis-type nut lets .  The b i-convex fru i ts  
a re obovate to  e l l ipt ic  in out l ine,  wi th  a keeled 
margin ( fig .  24 :6) .  Finely reticulate surface 
pat tern  ( ep idermi s  ce l l s ) .  N o  s ty le base 
(stylopod ium)  is present  i n  t he subfoss i l  
speci mens .  The d imensions of 5 nutlets range 
from 1 .0XO .75  to 1 . 1  XO .9 m m .  

Scirpus maritimus L.  (Scirpus tuberosus 
Desf. ) .  N ut lets obovate i n  out l ine ,  tapering 
towards  the base.  The ventral s ide i s  more or 
less flat ,  whi le  t he dorsal s ide i s  roof-shaped 
wi th  a rounded median r idge (fig. 24 :5 ) .  The 
surface of t he carbonized nutlets i s  usual ly 
glossy.  As in Carex , s ingle Scirpus fru i t  
contents occurred . For t he d imensions of 
nutlets from Aswad see table 28 . This t ype i s  
part icularly common a t  Aswad . 

As for the species determinat ion of th is  fru i t  

type, the fol lowing h a s  t o  be remarked . I n  
previous publ icat ions Ccf. van Zeis t  & Bakker
Heeres, 1 979) th i s  type i s  ind ica ted as Cyperus 
spec . Th is  ident ificat ion was based upon t he 
s imi lar i ty w i th  frui t s  from plants near  E lazig, 
in Southeast Anatol ia ,  tentat ively ident ified 
as Cyperus spec . I t  had a l ready st ruck us 
that the charred preh i stor ic  fru i ts  compare 
morphologically very well with modern and 
subfoss i l  Scirpus maritimus frui t s  from west
ern Europe . However, the lat ter fru its are 
markedly greater .  For non-carbonized , water
logged Scilpus maritimus fru its from two 
I ron Age sites in t he Netherlands mean 
d imensions of 3 .03X2 . 1 6  a nd 2 .92X2 .07 m m  
were obta ined (van Zeist ,  1 976, tab le 1 6) .  
Even i f  o ne a l lows for a certa in  degree of 
shri nkage i n  the charred fru its from Aswad 
a nd other  Near Eastern s ites, the latter remain  
smal ler than Scirpus maritimus fru its from 
western Europe . 

Dr. G.c.  H i ll man ( I nst i tute of Archaeo
logy, London) d rew the attent ion of the fi rst 
author to Scirpus maritimus fru its collected 
by h im in several local i t ies in Anatol ia 
and he k indly placed frui ts  from various 
proveniences at our d i sposal .  The d imen
sions of these modern fruits are shown i n  
table 28 .  The shape of these modern fru its 
matches perfectly t he carbonized prehistoric 
spec i mens .  A l though t he la t ter  a re s t i l l  
somewhat smaller t h a n  t h e  modern Scilpus 
maritimus nut lets from Turkey, the charred 
fru its from t he s i tes i n  the Damascus basin a re 
now attr ibuted to th i s  Scitpus species .  The 
previous ident i fica t ion  as  Cyperus spec . must 
be incorrect 

Accordi ng to M outerde (vol . I , pp.  1 67- 1 68) 
the Near Eastern Scirpus maritimus should be 
d ist inguished as a separa te species: Scitpus 
tuberosus Desf. Whether or not th is  is 
just ified from a taxonomica l  point of view, is 
no matter here ; but  i t  shows at least t ha t  t here 
a re d ifferences between t he Near Eastern and 
t he European species, and not only in fruit size. 
Near Eastern Scirpus maritimus (Scilpus 
tuberosus) is reported for fresh-water swamps 
as well as for more or less sa l ine habitats .  

Ramad C8 2 . 25 a nd C8N W 1 . 55 yielded 
nutiets which are remi ni scent of those of 
Scirpus tabernaemontani G . c .  Gmel.  (Scir
pus lacustris L. ssp . glaucus (Srn. )  H artm. ) .  
H owever, this  species has  so far not been 
found in Syria or Lebanon,  so that  it is 
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Fig. 25.  1 .  Bromus danthoniae-type, Aswad West 1 . 80; 2. Bromus danthoniae-type, Ramad C8 4 .75 ;  3. Bromus sterilis

type, Ramad C8 4 .75;  4. Eremopyron , Ramad M4 1 75; 5. Echinaria , Ramad M4 1 . 75; 6, Phalaris , As.wad West 2 .00; 7 .  

Phalaris , Aswad West 1 . 80. 
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u nl ikely t ha t  t he frui ts  concerned a re ,  indeed , 
of Scirpus tabernaemontani .  

5 . 1 2 . Dipsacaceae 

Cephalaria syriaca (L . )  Schrad . Two Cepha
laria fru i t s · were ' recove red at Ra mad 
(CSN W 1 . 95 and CS 3 . 35) .  The fruits are ob
long, tapering towards t he base. Charac
teristic is the whorl of eight bracts t ight ly 
enveloping the achene ( i nvolucel ) .  The brac ts  
terminate a l ternately in  a long and a short 
tooth. The subfossil fru i t s  measure 3 . 6X l A  
and 4 .5X l .O mm. 

At  present, Cephalaria syriaca is a noxious 
weed in  gra in  fie lds .  Because of t he s imi lari ty 
in  s ize and shape to wheat gra ins, Cephalaria 
fruits a re d ifficult  to separate from t he crop. 
The conspicuous scarcity of Cephalaria fru its 
at Ramad suggests that a t  t he t ime th is species 
was not yet a troublesome grain-field weed . 

5 . 1 3 . G ramineae 

The examinat ion of the wi ld grass caryopses 
must remain rather u nsat isfactory. I t  is true 
t hat most of the cha rred grass fru its could be 
attributed to one of the types described below. 
H owever, most of t hese types include a fa i rl y  
great number of  species. M oreover, the 
n umbers of frui ts  l isted as unident ified 
Gramineae a re q uite la rge in some samples.  
Some of t he grass fru i ts cou ld not be 
identified because of poor preservat ion,  but 
most of t hem had to  remain u nident ified 
beca use no matching type was present in t he 
seed reference collection . . 

Aegilops. Dorso-ventral ly compressed gra ins, 
e l l ipt ic in  out l ine .  The ventral side is fla t  wi th  
a narrow groove; t he dorsal s ide domed . 
Rounded apical and basal ends (fig. I 1  : 7) .  A 
small  number of Ramad samples yielded one 
or at most t wo A egilops caryopses. For 
d imensions and i ndex values see table 3 3 .  The 
flatness of the grains finds expression in  the 
low T / B index values .  

I n  addit ion to  t he naked fruits ,  two spikelet 
l;>ases were found  ( C S N W  2 . 45 ) .  The 
caryopses point to  a species of the A egi/ops 
crassa Boiss .  group .  

A vena. Caryopses e l l ipt ic to  oblong in  out l ine . 
The greatest width is i n  the middle of t he 
grain ,  only s l ight ly tapering towards the 

rounded apical and basal ends. The fru i t s  
a re dorso-ventra lly  somewhat com pressed . 
Especial ly in the lower part of t he grain ,  at 
both sides a lateral keel is p resent if the gra in  
i s  not too much swol len .  The h i lum in  the 
narrow ventral groove ends at a short d is tance 
from t he apex. I n  swollen specimens t he 
groove has often d isappea red in which case 
the h i lum is clearly  vis ible on the surface of 
the gra in .  Pa rticularl y  on t he dorsal s ide, 
remains of the long ha i rs a re sometimes st i l l  
preserved ( the wal l  of oat ca ryopses is hairy) ,  
suggesting a k ind of str iate surface pattern . A 
characteristic feature is the t riangular shape of 
the scute l lum which , however, is not equal ly 
d ist inct in  a l l  grains (fig .  26 :  I , 2, 3) .  

On ly occasionally more than a few oat 
gra ins were fou nd .  For d imensions and index 
values see table 29. The species identity of t he 
naked A vena caryopses cannot be determined . 
A vena bat'bata Pott ex Link .  and A .  slerilis L. 
a re both common in  fields .  

Bromus spec . Flat frui ts ;  the d orsal s ide is 
usual ly domed in  c ross-sect ion,  the ventral 
side from more or less fla t to hollow 
(channel led ) .  Pointed basal end with a rather 
sma l l ,  na rrow embryo. The l inea r h i lum d oes 
not reach t he apex of t he fruit . Various cary
opses have a glossy su rface . The archaeo
logical Bromus fru i ts vary qui te ma rked ly 
i n  size and shape. Rather narrow, oblong 
caryopses (4 to 5 t imes longer than broad) 
occur, but  obovate fru its with a compar
at ively broad apex a re equa lly present . Ex
amples of bot h Bromus fruit types are 
depicted in fig. 25 : 1 , 2, while in ta ble 30 the 
d imensions of oblong and obovate type 
caryopses a re presented . I n  addit ion,  fruits of 
in termed iate shape occur.  It is clea r that more 
than one Bromus species is involved . A great 
number of Bromus species is reported for 
Syria ( M outerd e ,  vo l .  I ,  pp .  I I S- 1 30 ) .  
H owever, for lack o f  sufficient seed reference 
material it was not possible to a rrive at a more 
accurate identificat ion ( species or group of 

Table 29. Dimensions and index values of Avena caryopses 
from Ramad C8 4.95 and 5 .05 (N = 17) 

Minimum 
Average 
Maximum 

L 

3 .5  
4 .73  
6.0 

B 

1 . 1  
1 .39 
1 .7 

T 

1 .0  
1 . 1 9  
1 .5 

LIB 

275 
3 34 
379 

TIB 

75 
85 
95 
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Fig. 26. I .  A vena , Ramad C8 3 . 35;  2. A vena, Ramad C8 5 . 05;  3 .  A vena, Ramad M4 1 . 75;  4. unidentified type, Ramad M4 
1 . 75 ;  5 .  Hordeum spec . ,  Aswad West 1 . 60; 6. Lolium spec . ,  Aswad West  1 . 80;  7 .  Slipa, Ramad M 4  2 . 30; 8 .  Lolium 
remolum , Ramad C8 5.05; 9 .  Lolium remolum , Ramad C8 4. 75.  
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Table 30. Dimensions and index values of Bromus caryopses 

L B LIB 

Oblong type 
Ramad C8 min. 4.5 1 .0 407 
N = 6  aver. 4 .91  1 .09 451 

max. 5 .4 1 .2 486 

Obovate type 
Aswad West 1 .80 min. 2.4 0.9 269 
N = 1 5  aver. 2.99 0.99 284 

max. 3 .3  1 . 1  364 

species), and for that reason a l l  brome-grass 
ca ryopses (except t hose of B. sterilis) have 
been l umped toget her here i n  one group 
( Bromus spec . ) .  

Bromus sterilis L .  L inear fruits,  pointed a t  
both ends, w i t h  longitud inal  r ibs (fig .  25 : 3 ) .  
Only two caryopses of Bromus sterilis L.  were 
recovered ( Ra mad C8 3 . 35  and 4 .75) ,  the 
d imens ions  of  o n e  of w h ich  cou ld  be 
determined (6.9X 1 .2 mm). 

Echinaria. Smal l ,  squat fruits ,  pointed a t  the 
lower end and rounded-truncated at t he apical 
end . The rad icle sh ield ext ends over a bout Y2 
of t he dorsal side (fig. 25 : 5) .  For t he 
d i mensions see table 3 1 .  

Only one Echinaria species is reported 
for Syria, viz, E. capitata (L . )  Desf. ( M out
erde ,  vol .  I ,  p. 9 1 ) .  Th is wild species is fa ir ly 
well represented at Ramad, particularly in  the 
phase 1 1  samples. 

Table 3 1 .  Dimensions and index values of  Echinaria caryopses 
from Ramad 

L B T LIB T/B 

M4 1 .75 min. 1 .0 0.6 0.6 1 29 86 
N =  32 aver. 1 .28 0.84 0.87 1 55 1 04 

max. 1 . 5  1 . 1  1 .0 1 89 1 22 

M4 2.30 min. 1 . 3  0.8 0.9 1 29 92 
N =  2 1  aver. 1 .4 1  0.96 0.99 149 106 

max. 1 .7 1 . 1  1 . 2  1 7 3  1 1 8  

C8 3 . 35  min. 1 .4 0 .8 0.9 1 23 86 
N =  22 aver. 1 .43 0.98 1 .00 147 102 

max. 1 .5 1 . 1  1 . 1  1 7 3  1 20 

C8 4.95 min. 1 . 0  0.7 0.8 140 1 00 
N =  1 6  aver. 1 . 32 0.87 0.94 1 5 2  1 07 

max. 1 .6 1 .0 1 . 1  190  120  

Table 32 .  Dimensions and. index values of  Eremopyron caryop-
ses from Ramad M4 1 .  7 5 (N = 8) 

L B T LIB T/B 

Minimum 2.6 0.7 0.6 3 20 89 
Average 3 .05 0 .81  0 .76 378 94 
Maximum 3.6 0.9 0.9 450 100 

Table 33. Dimensions and index values of Aegi/ops and Hor-
deulll caryopses 

L B T LIB T/B 

Aegi/ops 
Ramad C8 '2.95 4.5 2.6 1 .4 1 75 53 

C8 3 .35 4.2 2.2 1 .3 193  59 
C8 3 .55 4.6 2 .5 1 .2 1 87 48 
C8 5 .05 4 . 1  2 . 3  1 . 2  176  52 
M4 1 . 80 4.6 2.7 1 .4 168  50  

Hordeum spec. 
Aswad West 1 .40 4 .8  1 .4 1 .0 353  76 

3.6 1 . 3 0.9 281 69 
3.4 1 . 1  0.7 300 64 
3 .5 1 .2 0 .8 293 67 

West 1 .60 3.4 1 . 0  0.7 3 3 1  6 9  

Eremopyron. Lanceolate fruits; the greatest 
wid t h  is in t he lower half of t he gra in ,  sl ight
ly taper ing towards t he rounded apex. 
Cha racterist ic of th is  grass fru i t  type is t he 
longitudina l  keel on the dorsal s ide (fig. 25 : 4) .  
The keel i s  even more pronounced on  t he 
finely papi l lose lemma, parts of which a re 
p reserved in  some spec i mens. The d imensions 
a re presented in  table 32 .  

This caryopsis type i s  represented a t  Ramad 
and Aswad , but not at G horaife .  Eremopyron 
buonapartis ( Spreng.)  Nevski is common in 
Syria . 

Hordeum spec. Oblong, rather fla t  fru i ts ,  wi th  
t runcated upper end . The dorsal s ide  shows 
a median ridge (fig. 26: 5) .  I n  swollen frui ts  
th is  ridge and the ventral  groove have dis
appeared . The h i lum ext ends to  or almost 
to  t he apex. For d i mensions and index values 
see table 33 .  This type i s  ascribed to a wi ld 
Hordeum spec ies o t he r  t h a n  Hordeum 
spontaneum. 

Ramad yielded a few fru its of this type. 
Hordeum is s l ightly better represented a t  
Aswad . 
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Table 34. Dimensions and index values of Lolium spec. caryop-
ses. 

L B T LIB T/B 

Ramad M4 4.05 min. 3 .4 1 . 2  0.8 25 3 58 
N = 23 aver. 4 .01  1 .4 1  1 .0 1  284 72 

max. 4.6 1 .6 1 . 1  3 1 2  81 

Ramad C8 4.75 min. 3 .0  1 . 0  0 . 7  242 5 3  
N =  4 5  aver. 3 . 85 1 . 30  0.90 299 70 

max. 5.4 1 .6 1 . 2  408 100 

Ramad C8 5 .05 min. 2.9 1 .0  0 .7 235 58 
N = 3 1  aver. 3.69 1 .28 0.89 288 70 

max. 4.6 1 .6 1 .0 367 87 

Aswad West 2.20 min. 2.7 1 .0 0.6 241 61  
N = 7 3  aver . 3.44 1 .21 0 .88 286 73 

max. 4.2 1 .6 1 . 1  367 92 

Lolium spec . Dorso-ventral ly compressed 
caryopses with flat ventral s ide and more or 
less d omed dorsal s ide.  The .greatest width  is 
in t he midd le of the gra in ,  s l ight ly tapering 
t owards the upper and lower ends .  The apex is 
rounded to t runcated . In many spec imens 
parts of rough enveloping bracts (finely 
papi l lose) a re s t i l l  preserved (fig .  26 : 6) .  
Lolium i s  well represented i n  a l l  three s i tes. 
The d i mensions and index values of Lolium 
fru its from Aswad and Ramad a re shown i n  
table 3 4  and fig .  2 7 .  Lolium perenne L.  as well 
as L. rigidum Gaud . come into considerat ion .  

Lolium temulenfum L.  The d i s t i nc t ion  
bet ween Lolium perenne/ rigidum - t ype ca ry
opses and t hose a t t r ibut ed t o  Lolium femu
lenfum L. presented d ifficul t ies . At fi rs t 
n o  Lolium temulentum-type fruits were d i s
t inguished , but  these fruits were included in  
t he category of  Lolium spec. An i nspect ion of  
the  Lolium caryopses recovered from some of  

n lfngth L I B  l i B  

r II 

" 

,,' 

n 

�: " 

• 

t he Ramad samples made i t  clea r that more 
t han one type was p resent.  A subsequent re
examinat ion of a 1 1  fru i ts ident ified as Lolium 
spec . showed that  those from Aswad and 
Ghoraife a re of uniform shape and may 
confidently be attr ibuted to the Lolium 
perenne/rigidum -type. On t he other hand, a t  
Ramad Lolium temu/enfum -t ype gra ins a re 
quite common .  Lolium femulenfum caryopses 
from Ramad (fig .  26 : 8 , 9) a re as a rule smaller 
a nd plumper t han those of Lo/ium spec . This 
finds expression in t he comparison of t he 
d imens ions and L/  B i ndex values of both 
types ( tables 34 and 35 ) .  In  udd i t ion ,  the fru i t  
wal l  of  the L.  temu/entum caryopses is more 
glossy. As i n  L. perenne/rigidum , parts of t he 
finely papil lose bract s may s t i l l  adhere to  t he 
gra ins .  The h i lum ends a t  some d istance from 
t he apex. L.' femu/enfum ( darnel) is a wide
spread weed in gra in fields . 

The fa i lure to recognize at fi rst t he Lolium 
femu/enfum ca ryopses as such must partly be 
ascribed to t he smal l  size of these gra ins .  
Charred darnel  fru i t s  from ot her archaeo
logica l si tes are usua l l y  co nsiderab ly larger, 
wit h an average lengt h of 3 . 5  t o  4 mm (e.g. 
Ki sle\ , 1 980, table 8; van Zeist & H eeres, 
1 973 ,  table 5 ) .  

N . B . After  t he ma nuscript had gone t o  t he 
printer, the publicat ion of H .J . ,  Krol l  ( Kasta
nas. A usgrabungen in einem Sied/ungshiige/ 
del' Bronze-und Eisenzeit Makedoniens 1975-
1979. Die fj7anzenfunde. Berl i n ,  1 983)  appear
ed. From Kroll's paper it became evident that 
the Lolium femu/entum-type gra ins from 
Ramad should be attr ibuted to Lolium remo
tum Schrank .  

Pha/aris. La teral ly  compressed frui ts ,  wi th  
longitudinal ly curved ventral and dorsal sides 

n 

"j " 

" 

" 

n 

"1 " 

" 

" 

Fig. 27.  Frequency d istri bution h istograms' for 
Lolium spec. Upper row: Aswad West 2 .20 
(N=73);  lower row: Ramad ' C8 4. 75+5 .05 
(N=76) . 
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(fig .  25 : 6,7) .  There is no ventral groove . A 
h i lum cannot be observed in  t he carbonized 
gra i ns .  The rad icle shield is rela t ively la rge, 
extend ing over 1 / 4  to 1 / 3  of the dorsal s ide .  
The Phalaris caryopses found at Ramad , 
Ghoraife and Aswad a re a l l  of the same s ize 
class ( table 36) .  The lateral compress ion finds 
express ion in  the h igh T / B index values .  Only 
Aswad y ie lded fa i r ly  great  numbers of 
Phalaris fru i t s .  M ost l ikely the ca ryopses a re 
of Phalaris paradoxa L. ,  which is common i n  
field s and on roadsides ( Mouterde, v o ! .  I ,  p .  
49) .  

Stipa . Of t he l inear-cyl ind rical caryopses of 
Stipa , a few b roken spec imens were found at  
Ramad (f ig .  26 : 7) .  The est i mated length of the 

Table 35.  Dimensions and index values of LoliulI1 temulentum 
caryopses from Ramad 

L B T L/B T/B 

C8 3.90 min. 2.2 1 .0 0.8 1 87 58  
N = 18  aver. 2.74 1 .28 0.97 2 1 5  7 5  

max. 3.0 1 .4 1 . 1  238 82 

C8 4.75 min. 2.6 1 .0 0.8 206 63 
N = 1 3  aver. 2.95 1 . 27 0.90 233 7 1  

max. 3.4 1 .4 1 . 1  254 79 

C8 5.05 min. 2.6 1 . 1  0.7 21 1 60 
N =  1 7  aver. 2.93 1 .24 0.90 236 72 

max. 3.5 1 .5 1 . 1  264 9 3  

Table 36 .  Dimensions and index values o f  Phalaris caryopses 
from Aswad 

L B T L/B T/B 

West 2 .20 min. 1 .4 0.5 0.7 200 100 
N = 28 aver. 1 .56 0 .65 0.89 242 1 39 

max. 2.0 0.9 1 .0 367 183  

West 2.00 min. 1 .4 0.6 0.7 162 9 1  
N =  47 aver. 1 .68 0.75 0.95 227 128  

max. 2.2 1 .0 1 . 1  338 1 6 3  

Table 3 7 .  Dimensions and index values o f  Gramineae type A 
caryopses from Ramad M4 1 .75  (N = 35) 

L B T L/B T/B 

Minimum 2.8 0.8 0.8 292 63 
Average 3.84 1 .0 1  0.93 384 93 
Maximum 5.0 1 . 3  1 . 2  500 1 10 

ca ryopses is 8 to 9 mm,  the greatest d iameter 
about I mm.  

Gramineae type A .  Oblong fruits ,  the  greatest 
width in the middle or lower part of the gra in .  
S l ightly tapering towards the  rounded apex. 
I n  va rious spec imens the lateral s ides a re 
a lmost parallel over the greater part of the 
gra i n .  I n  some fru i ts a ra ther narrow ven tral 
groove is p resent ;  in most of the gra i ns the 
groove has d isappeared as  a resu l t  of swel l ing. 
The hilum ends at a short d istance from the 
apex .  The scutel lum marg in  enfolding t he 
germ is conspicuously broad ( fig. 26 : 4) .  I n  
some o f  t he fru i t s ,  remains o f  the finely 
papi l los� bracts a re preserved . For d imensions 
and index values see table 37 .  

The ident i ty of th is  grass fru it-type, which i s  
well represented at Ramad , is s t i l l  puzzling. 

5 . 1 4 .  Labiatae 

Teucrium-type . Only Ramad yielded fruits of 
th is type. Fruits obovate in  out l ine .  The h i lar  
sca r covers 1 / 2  to  2/ 3 of the ventral s ide . The 
dorsal side i s  domed . On t he surface a 
ret iculate pattern (fig. 23 : 2) .  The d ist inct ion 
between t he fru i ts  of Teucrium and Ajuga 
may be ra t her arbi t rary. The Ramad speci
mens have been a t t ribu ted to Teucrium be
cause of t he surface st ruc tu re :  t he lumina 
a re not longi tudinal ly  e longated towards the 
base of the frui t .  D imensions of 8 fru its : 
1 .65( 1 . 5- 1 . 8 )X 1 .08( 1 .0 - 1 .2)  mm. 

Ziziphora . Fruits obovate in  out l ine ,  apical 
end rounded , po inted a t  the base, wi th  
prominent  basa l depressi ons. Only few Zizi
phora fru i t s  were recovered . Dimensions:  
I .4XO .65 a nd 1 .3 XO.65 mm for 2 fruits from 
Ramad , and 1 . 55XO.7 ,  1 . 5XO .6 a nd 1 . 3XO.6 
mm for 3 specimens from Aswad . Ziziphora 
fruits from Erbaba ( Tu rkey) a re depicted in  
van Zeist & Buitenhuis ( 1 983 ,  fig .  1 0 :  I ) . 

A few Ziziphora species occur in  Syria 
( M outerde, vo! .  3 ,  pp. 1 8 1 - 1 83 ;  Post & 
Dinsmore ,  vo! . 2, p .  347) of which Z. tenuior 
L. is reported for fie lds and waste p laces .  

5 . 1 5 . Leguminosae 

Astragalus. Seeds attr ibuted to  Astragalus are 
variable as  to shape and s ize ( tab le 38) .  
Typical spec imens a re laterally compressed , 
obl iquely quadrangular i n  out l ine .  Mos t  
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Fig. 28.  I .  Medicago radiata , Aswad West 1 . 60; 2 .  Trigonella astroites-type, Ramad C8 2 .95;  3 .  Trigonella astroites-type, 
Ramad M4 2 .80;  4 .  Medicago spec . , Ramad C8 4 . 75;  5 .  Onobrychis , Ramad C8 3 . 70; 6. Onobrychis, Ramad C8 5 .05; 7. 
Astragalus, Aswad East 2.00; 8 .  Astragalus , Ramad C8 3 . 70; 9, 1 0 .  Melilotus, Ramad C8 5 .05; I ! . Trifolium -type, 

Ghora ife 3 .60. 
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Table 38. Dimensions and index values of Astragalus seeds 
from Ramad 

L B LIB 

C8 3 . 35 min. 1 .3 1 .0 1 05 
N =  80 aver. 1 .7 3  1 . 2 1  1 4 3  

max. 2.6 1 .8 1 92 

C8 3.70 min. 1 .4 1 .0 105 
N = 1 00 aver. 1 .79  1 .30  1 38 

rnax. 2. 3 1 . 7  1 7 9  

M4 2.80 min . 1 .3 1 .0 107  
N =  100  aver. 1 .80 1 . 34 1 36 

max. 2.6 2.0 1 86 

characterist ic is t he h i lar  notch, t he i nden
tat ion with the h ilum,  on one of t he long 
sides (fig . 28 : 7 ,8) .  Ramad yielded large 
numbers of Astragalus seeds, but  i n  GhoraiH: 
this t ype i s  scarce ly represented . Aswad i s  i n  
an  i n termed ia te pos i t ion i n  th i s  respect .  

A great number of  Astragalus species i s  
reported for lowland Syr ia (c! Post  & 
Dinsmore,  vol . I ,  pp .  373-408 ;  M o uterde, vol . 
2 ,  pp.  3 1 5-374). Representatives of th i s  genus 
occur part icularly in steppe vegetat ions,  but  
field weeds i nclude a lso various Astragalus 
species. 

Coronilla. Baculiform seeds, with rounded 
upper and lower end . Smooth surface . Ramad 
yielded a smal l  number of Coronilla seeds. I n  
only one seed a c ircular h i lum could be 
observed ; of vari ous seeds t he wal l  had 
d isappeared completely.  D imensions of three 
seed s (w i th  wal l ) ;  3 . 1 X 1 .0 ,  2 .7XO .65 and 2.6X 
0.65 m m .  

Medicago radiata L.  ( Trigonella radiata ( L . )  
Boiss . ) .  Laterally compressed seeds, ovate to  
a lmost circular i n  out l ine .  A conspicuous 
feature a re t he prominent r idges and grooves 
on the seed surface (fig. 28 : I ) . The d imensions 
a re shown in table 39.  Fairly common in 
Aswad and Ramad , but  absent i n  Ghora ife . 
Medicago radiata is a species from steppe a nd 
desert-steppe vegetat ions ( Davis,  vol . 3 ,  p .  
486;  Zohary & Feinbru n-Dothan ,  vol . 2 ,  p . ' 
1 39 ) .  

Medicago spec. Crescent-shaped seeds ,  later
ally compressed (fig .  28 : 4) , Only occasional
ly  the wal l  and the c ircular h i lum, which in  
Medicago i s  found on the intruded i nner 

Table 39. Dimensions of Medicago radiata seeds 

Ramad 
C8 3.70 min. 
N = 9 aver . 

max. 

C8 4.75 min. 
N = 1 2  aver. 

max. 

M4 2.80 min. 
N =  1 7  aver. 

max. 

Aswad 
East 2.00 min. 

N = 1 2  aver. 
max. 

L B 

1 .7 
1 .88 
2.1  

1 . 5  
2 . 1 7  
2.6 

1 .5 
1 .99 
2.4 

2.0 
2 .33  
2.7 

1 .0 
1 .42 
1 .7 

1 .4 
1 .69 
1 .9 

1 . 2  
1 .52  
1 .8 

1 .6 
1 . 88 
2.2 

Table 40. Dimensions of Medicago spec. seeds from Ramad 

L B 

C8 3 .35  min. 1 .8  0 .8  
N = 1 5  aver. 2. 1 8  1 .07 

max. 2.7 1 .4 

C8 4.75 min. 1 .7 0 .8  
N =  24 aver. 2 .21 1 . 14 

max. 2.6 1 .4 

side, have been preserved i n  t he charred 
seeds.  M oreover, most ca rbonized seeds a re 
swollen to some extent .  For t he d imensions 
see table 40 . The shape of t he seeds of various 
Medicago species conforms to t ha t  of t he 
prehistoric spec imens, so i t  is not poss ib le to 
determi ne t he species of t he latter ones .  
Medicago-type seeds a re q uite common in  
Ramad , but  rare i n  Aswad and Ghora ife . 

Various Medicago species occur as weeds i n  
fields (Zohary & Feinbrun-Dothan ,  vol . 2,  pp. 
1 39- 1 53) .  

Melilotus. Seeds e l l ip t ic i n  out l ine .  The shape 
of the seeds conforms to t ha t  of modern 
Melilotus seeds, a l though t he latter a re 
laterally more compressed .  The carbonization  
resulted i n  some degree of  puffing of  t he seeds 
( increase in th ickness) . The radicle is clea rly 
recognizable w h ich is due to  t he fact  that t he 
seed wall  had usual ly  d isappeared (fig. 28 :9 ,  
1 0) .  Melilotus seeds were found i n  a l l  three 
s ites, i n  a few samples . in  considerable 



226 W. VAN ZEIST & J .A.H. BAKKER-HEERES 

Table 4 1 .  Dimensions and index values of Melilotus seeds 

L B LIB 

Ramad 
C8 4.75 min. 1 .3 0 .8  130 
N = 3 3  aver. 1 .7 8  1 . 16 154 

max. 2.2 1 .4 1 85 

C8 5 .05 min. 1 .4 1 .0 127 
N =  39 aver. 1 .79  1 . 1 8  1 5 2  

max. 2 . 1  1 .4 179  

Ghoraife 1 974 
3 .50 min. 1 . 3  0.9 1 1 9  
N =  76 aver. 1 .66 1 . 1 5  145 

max. 2 . 1  1 .4 1 75 

numbers . There a re no great d ifferences in t he 
d imensions of t he Melilotus seeds from 
G horaife and Ramad ( tab le 4 1 ) . 

The wall ,  which i n  a few charred seeds had 
part ly been preserved , has a somewhat rough 
(finely papil l ose) su rface , such as is found in 
Melilotus indicus ( L . )  A l l .  H owever, no 
a t tempt has been made here to attr ibute t he 
Melilotus seeds to a part icu la r species, nor is i t  
suggested t ha t  e.g. Melilo tus indicus i s  
represented i n  t he charred seeds.  Moreover, 
some of the leguminous seeds may incorrect ly 
have been ass igned to Melilotus. The 
d ist inct ion between smal l  Melilotus-type seeds 
and t he seeds of some Trifolium species must 
remai n  rat her a rbi tra ry in  cha rred mater ia l .  

Onobrychis . Seeds la tera l l y  compressed , 
obl iquely semi-c ircula r i n  out l ine (fig .  28 : 5) .  
The h i lum which in  some seeds has been 
preserved is round ; the seed wal l  is smooth .  
One Onobrychis seed was found in  Aswad ; 
Ra mad yie lded a few more seeds of this type . 
For 7 seed s from var ious  samples t he 
d imens ions were obta i ned :  2, 1 O(2 .0-2 . 2. )X 
1 .57 ( 1 . 5- 1 . 6) mm. One seed is st i l l  part ly 
enveloped by the remains of t he pod (fig. 
28 : 6) .  

Tr([olium. Only Ghoraife yie lded a smal l  
number of Trifolium seeds.  The seeds a re 
obovate in  out l i ne (fig. 28 : 1 1 ) .  The c i rcular 
h i lum is on  the upper s ide.  Rough seed wal l .  
Dimens ions of 7 seeds: 1 . 1 5 ( 1 .0- 1 . 3 )XO .99 
(0.9- 1 .2)  mm. 

Trigonel/a astroites-t ype . Oblong seeds with 
obl iquely truncated upper and lower ends .  

Table 42 .  Dimensions of Trigone/la astl'oites·type seeds 

L B 

Ramad 
C8 2.95 min. l A  0.6 
N = 65 aver. 1 .67 0.78 

max. 2 . 1  1 . 1  

M4 2.80 min. 1 .4 0.6 
N = 67 aver. 1 .68  0.79 

max. 2.2 1 . 1  

Aswad 
East 2.00 min. 1 .4 0.7 
N = 73 aver. 1 .66 0.85 

max. 1 .9 1 .0 

The latter fea ture may not be p resent i n  
charred seeds due to  deformat ion .  The surface 
is tuberculate, i.e. covered wi th low, rounded 
processes (fig. 28 : 2 , 3 ) .  For the d imensions see 
table 42 . The prehistoric seeds conform to 
those of Trigonella astroites Fisch .  e t  Mey .  
H owever, i t  i s  very well poss ib le tha t  other 
Trigonella species have s imi lar  seeds, so the 
preh i s tor ic  seeds a re i nd ica ted he re a s  
Trigonella astroites-type . Trigonella astroites 
itself occurs i n  steppe vegetat ions as well as on 
cult ivated land ,  and other Trigonella spec ies 
show a s imi lar  behaviour.  

G reat numbers of Trigonella astroites-type 
seeds were found i n  Aswad and Ramad , but 
t h is type is conspicuously absent  i n  Ghoraife . 

From G horaife a damaged Trigonella seed , 
w ith  a finely granular surface structure ( [  .45X 
0 .75 mm), was recovered . This seed has 
t e n t a t i ve ly  been ident i fied as Trigonella caele
s.1'riaca Boiss .  

Vicia spec .  Vetch seeds were found regu la rly ,  
in  some samples i n  fa i rly  great numbers.  Vicia 
seeds show a la rge variat ion i n  shape: a lmost 
spherical to  compressed ( bi-convex) types 
occur, some specimens a re rounded-cubica l ,  
whi le other seeds have o n e  o r  t w o  flat sides. [ n  
a few seeds the h i lum or part o f  i t  was s t i l l  
preserved . The s ize  of t he seeds is  a lso qu i te  
var iab l e ,  wh ich  fi nds  express ion in  t he 
measurements ( table 43) .  I t  has a l ready  been 
mentioned (4 .9 .  and 4. 1 0 . )  that in some 
i nstances it was d ifficult to make a d ist inct ion 
between lent iform vetches and lent i l  seeds and 
between smal l  peas and large , spherica l vetch 
seeds.  No a ttempt has been made to a rrive at a 
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Table 43.  Greatest dimension of seeds of Vicia spec. 

Ramad 
C8 3 . 35  min. 1 .5 
N =  49 aver. 2.23 

max. 3 .0 

C8 4.75 min. 1 . 7  
N =  1 8  aver. 2 .35 

max. 2.7 

M4 1 . 90, 2.30 min. 1 .7 
N = 1 6  aver. 2. 1 2  

max. 2.6 

Aswad 
West 2.00 min. 1 .6 
N =  1 8  aver. 2 . 10  

max. 2.6 

West 2.20 min. 1 .5 
N = 3 1  aver. 2 . 1 6  

max. 3 .0  

species identi ficat ion of one or more of t he 
vetch-seed types. Various Vicia species must 
be represented in t he charred seed record . 

A considerable number of Vicia species is 
found i n  Syria ( Post & Dinsmore, vol . I ,  pp. 
4 1 6-425;  M outerde, vol . 2 ,  pp .  396-4 1 4) .  
Vetches form part o f  t he natura l  vegetat ion,  
but t hey a re also fou nd i n  and a long fields and 
in  other d isturbed habitats .  

Un ident ified Leguminosae . A fai rly  great 
number  of l egu m inous seed s rem a i ned 
un ident ified . This is partly due to  poor 
preservat ion ( ser ious deformat ions) .  Other 
seeds a re in  pr inciple identifiab le but no 
match ing reference seeds were available .  The 
very la rge number of leguminous species in 
the Near Eastern flora red uces in no smal l  
measure the ecologica l informat ion provided 
by the charred seeds. M ost  of t he types 
d is t inguished include species from d ifferent 
habitats .  

5 . 1 6 . L i l iaceae 

Bellevalia. Almost globular seeds, somewhat 
i rregularly shaped. Characteristic of the car
bonized seeds is  a hole which in some 
specimens runs from the apex to the base .  I n  
other seeds t he remains o f  t he embryo a re 
vis ible i n  t he h ole (fig .  24 : 1 0) .  The smooth 
seed wall  has most ly d isappeared . 

Bellevalia is represented i n  various samples, 
occasional ly by a great number of seeds.  The 
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Fig. 29 . Frequency distribution of the greatest dimension 
of Bellevalia seeds from Ramad C8 3 .90 (N=lOO). 

seeds d isplay a fa ir ly la rge vanat lOn in size :  
t he greatest d imension o f  1 00 seeds from 
Ramad C8 3 .90 varies from 1 .0 to 2 . 5  mm 
( mean 1 . 76 mm) .  The frequency distr ibut ion 
of t he d imens ions (fig. 29) does not suggest 
t hat more than  one species is represented . 
Belleva/ia ciliata (Cyr . )  Nees and B. trifoliata 
Boiss .  occur as weeds in fields .  

cf Ornithogalum. I rregularly shaped seeds: 
e l l ipt ic to ovate to semi-circular/ t riangular  in 
out l ine ,  often with one or more flattened faces 
( fig. 24 : 9) .  The seed wall  has an a lveo late
reticulate surface pattern .  I n  various seeds a 
hole is vis ible a t  t he apex, whereas a round to 
el l ipt ic ,  ho l low h i la r  sca r is frequent ly present 
at the base .  The d imensions a re shown in  table 
44. 

The identity of t his  seed type is s t i l l  
en igmat ic .  The hole a t  t he apex po ints to 
Lil iaceae .  The best match among Lil iaceae 
seeds are t hose of Ornithogalum. It shou ld , 
however, be emphasized that  t here is by no 
means a sufficient ly c lose match,  so that the 
fossi l  seeds may very wel l  be of another 
l i l iaceous genus or even of a nother fami ly .  For 
t hat reason the indicat ion as cf Ornithogalum 
is not whol ly j ust ified as it may too easi ly 
suggest t hat this seed type is of Ornithogalum 
or a closely related genus .  

The seed type is represented i n  a l l  three sites 
in t he Damascus bas in .  Various Ramad sam
p les yielded great numbers of (/ Ornitho
galum seeds, i nd icat i ng that the species con-

Table 44. Dimensions of cf. Ornithogalum seeds from Ramad 

L B 

C8 3.35 min. 1 .4 1 .0 
N = . 100 aver. 1 . 7 1  1 . 37 

max. 2.4 1 .8 

C8 5.05 min. 1 .3 1 .0 
N = 1 00 aver. 1 .7 1  1 .38 

max. 2.2 1 .8 
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cerned must have been qu i te common i n  the 
vicinity of the site .  

5 . 1 7 .  Ma lvaceae 

Malva. Only one Malva seed was recovered 
( Ramad C8 5 .05) .  The ren iform seed has  a 
deep h i lar  notch ; the surfaces a re s l ightly 
concave. The seed is  th innest a t  t he i nner 
(ventral) side (fig. 24 : 1 1 ) .  Smooth seed wal l .  
Dimens ions :  I .4X I . 3 X  1 .0 mm.  The shape a nd 
t he s ize of t he carbon ized seed point  to Malva 
aegyptica L. 

5 . 1 8 . M oraceae 

Ficus. Latera lly compressed p ips, ovate ' in  
outl ine, po inted a t  the apex. The smal l  
circular hi lum below the apex has often no t  
been preserved in  the  charred pips (fig. 30 : I ) . 
S urface smooth .  Fig is well represented a t  
Aswad a n d  Ramad ; GhoraiH: yielded only  a 
few p ips .  One must assume that  wi ld fig is 
concerned here .  There a re no s ignifican t  s ize 
d i fferences between the pips from Aswad a nd 
Ramad ( table 45 ) .  

In  addi t ion to  the p ips, one fru i t  base of fig 
was fou nd ( Ra mad C8 5 .05) .  I n  evaluat ing the 
role of fig as a wi ld food p lant  the great 
number of p ips per fru i t  should be taken into 

Table 45. Dimensions of Ficus pips 

L B 

Ramad 
C8 3 .35  min. 1 . 1  0.9 
N =  1 5  aver. 1 . 1 9  1 .00 

max. 1 . 3  1 . 1  

C8 4.75 min. 1 . 1  0.9 
N =  1 3  aver. 1 .22 1 .0 1  

max . 1 .3 1 .1 

C8 5.60 min. 1 .0 0.9 
N = 1 2  aver. 1 . 1 3  0.96 

max . 1 . 2  1 .1 

Aswad 
East 2.40 min . 1 .0 0.9 
N =  1 5  aver. 1 .23  1 .00 

max. 1 .4 1 . 1  

East 2.90 min. 1 .0 0.9 
N =  20 aver. 1 . 22 1 .02 

max. 1 .4 1 . 2  

West 0 .80 min. 1 .0 0.9 
N = 7  aver. 1 . 1 9  1 .00 

max . 1 .4 1 . 2  

consideration .  Fig i s  reported for Pre-Pottery 
Neol i thic A Jericho ( H opf, 1 969) .  

5 . 1 9 .  Papaveraceae 

Fumaria. Bi-convex fru its,  a lmost c i rcular in 
out l ine,  sharp (sl ightly winged)  margin .  A 
characterist ic feature a re two rounded holes a t  
t he base of the  fru i t  (fig .  30 : 2) .  The surface i s  
rough . Altogether t hree fru i ts of t h is type have 
been recovered , one from Aswad and two 
from Ramad ( 1 . 7 - 1 . 8 mm) .  The subfoss i l  
fru its resemble those of Fumaria densiJ70ra 
DC. ,  but other species may l ikewise come into 
considerat ion .  

Glaucium aleppicum-type. Only one Glau
cium seed was found ( Ramad C8 3 . 70) .  The 
seed is semi-c ircular i n  outl ine, with rounded 
dorsal side and straight ventra l  side. Ret i
culate surface pattern:  concentric rows of 
luminae (fig. 30 : 3 ) .  S ize :  1 . 3X l . l X 1 .0 mm. 
The shape and t he surface structure conform 
to  t hose of Glaucium aleppicum Boiss. et 
Hausskn . ,  but G. corniculatum (L . )  J . N .  Rud .  
may l ikewise come into considerat ion .  

5 .20 . Plantaginaceae 

Plantago. Seeds e l l ipt ic  in out l ine ,  wi th  
ounded upper and lower ends .  Dorsal s ide  i n  

cross-sect ion domed ; a t  the ventral s ide a 
b road furrow. Smooth surface . Plantago i s  
represented a t  Ramad by a smal l  number of 
seeds.  Two types have been d ist inguished . 

Plantago /agopus-type : in the ventral fur
row is a longitudinal ridge (fig. 30 : 5). Three 
samples yielded · each one seed ( 1 . 45XO.75,  
1 .9XO.7 ,  1 . 75XO.6  mm) .  

Plantago psyllium -type : no longitud inal  
r idge ;  nea r one end t he seed is somewhat 
b roader than near the other end (fig.  30 : 4) .  I n  
two samples one seed ( 1 . 95XO.9, 2 . 25XO. 95 
mm) .  

Both plantain species a re found i n  d is turbed 
habitats ,  such as fa l low fields .  

Two Plantago seeds from Ramad ( M4 1 .80 
a nd M4 2 . 1 0) and one from Ghoraife ( 1 .60 m)  
have not  been attr ibuted to a part icular type . 
Planta in is not represented a t  Aswad . 

5 . 2  I .  Polygonaceae 

Polygonum. Triquetrous nutlets, ovate i n  
out l ine ,  po inted a t  the apex. Near the apex 
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Table 46. Dimensions of Polygonum fruits from Aswad 

West 1 .60 min. 1 .0 0 .7 
N = 1 2  aver. 1 . 1 7  0.82 

max. 1 . 3  1 .0  

East 2.00 min. 1 . 1  0.6 
N = 1 6  aver. 1 .30 0.87 

max. 1 .5  1 .0 

Table 47. Dimensions of Androsace maxima seeds from Ramad 

L B 

C8 2.95 min. 1 . 3  0 .7 
N =  64 aver. 1 .52  0.95 

max. 2.0 1 . 2  

M4 2.80 min. 1 . 3  0 .8 
N =  84 aver. 1 .5 1  0.99 

max. 1 .9 1 .2 

rather sharp edges (fig. 30 : 7) .  Surface smooth, 
in some of the carbon ized fru i ts s t i l l  glossy. 
This t ype is  well represented a t  Aswad , 
whereas Ramad yielded only a few Poly
gonum fruits .  The d imensions are shown in  
table 46. 

The species identificat ion of the Polygonum 
nutlets poses some problems. The shape of t he 
subfossil speci mens conforms to  t hat of t he 
fruits of Polygonum venantianum Clem. 
( M outerde,  vo! . I ,  p .  40 I)  present in t he seed 
reference collect ion .  H owever, th is  species is 
not mentioned in Post & Dinsmore (vo! .  2,  pp.  
469-475)  a nd accord ing to  Davis (vo! . 2, pp. 
278-279) t he status of P. venantianum (= P. 
arenarium Waldst .  et K i t . )  i s  very uncerta in .  
Accord ing to M outerde P. venantianum i s  
found in d isturbed habitats .  

Rumex. Various Ramad samples yielded one 
or a few Rumex nut lets .  One Rumex fruit  was 
recovered from Aswad ( West 2.00) and none 
from Ghora ife . M ost of the Rumex nut lets 
have been attr ibuted to Rumex pulcher L. The 
t h ree-s ided fru i t s  have r idged marg ins .  
Triangular  in out l ine ,  acute a t  the  apex a nd 
wi th  a b road ba'se ( fig .  30 : 6). The frui t  wal l  
has a fine, but d ist inct str iate surface pattern . 
D i mens ions  for 8 fru i t s :  1 . 60( 1 .4-2 . 0 )X  
1 .29( 1 .0- 1 .6)mm.  Rumex pulcher i s  common 
i n  d istur bed habitats and damp places .  

Rumex nut lets t hat d iffer in shape and 
surface pattern from those of R. pulcher a re 
ind icated here as Rumex spec . It should i n  

princ ip le b e  poss ible to determine the species 
of a t least some of the Rumex spec . fru its .  

5 . 22.  Pr imulaceae 

Androsace maxima L. Three-sided seeds wi th  
sharp margins, e l l ipt ic i n  out l ine ,  rather point
ed at upper and lower end . A character
istic feature are the prominent, t ransversal 
ridges and grooves on the surface of the seed 
(fig. 30 : 8) .  Average length and breadth  
are about 1 . 5 and 1 . 0 mm,  respective
ly (table 47) . The carbonized seeds a re iden
tica l to those of A ndrosace maxima L . ,  a 
st eppe plant which is also found i n  fields.  

Androsace maxima i s  fa irly well repre
sented at Ramad, a few samples yielded 
rather la rge numbers of seeds.  For G[lOraife ,  
on the  o ther  hand ,  no Androsace could be 
estab li shed , while Aswad yielded only a few 
seeds of th i s  type. 

5.23. Ra nunculaceae 

Adonis. Bi-convex fru its,  margin wi th  a kee! . 
Ovate to a lmost c ircular in  outl i ne .  Rugose
ret ic u la te  su rface pat tern ,  w i t h  usua l ly  
prominent ribs (fig. 30 : 9 , 1 0) .  Smal l  numbers 
of Adonis fru its were recovered from Aswad , 
Ghoraife a nd Ramad samples. Differences in  
s ize and surface structure suggest tha t  more 
than one A donis species may be involved . As 
for the size, typica l sma ll  specimens measure 
1 . 3 X  1 .3 X  1 .2 mm, whe reas for large-sized 
Adonis fru its d imensions of 2 .5X2 .3X 1 .9 mm 
were obtained .  The maj ority of  the  nut lets 
measure from 1 . 6X 1 .4X 1 . 2 to  2 . 0X 1 . 8X 1 . 6 
mm. 

Some Adonis species a re common weeds in 
fields:  

5 . 24 .  Rosaceae 

A mygdalus. Only fragmented almond fru i t  
s tones were recovered . The t h ick-wa l led 
fragments have a pi tted a nd grooved surface.  
The fragments a re too smal l  to provide an 
ind ication of the d imensions of the whole frui t  
stones . One must assu me that wi ld a lmond 
is concerned here . A mygdalus communis 
L. as well  as A .  korschinskii ( H a nd .-Mazz.) 
Bornm .  come into considerat ion (see a lso 
7 .4 . 1 . ) .  

For est imat ing the numbers of fruits stones 
represented by t he fragments t he average 
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Fig. 30. I .  Ficus, Ramad CS 4.75;  2. Fumaria densiflora, Ramad CS 5 .60; 3. Glaucium aleppicum-type, Ramad CS 3 . 70; 4. 
Plantago psyllium -type, Ramad CS 4 . 35;  5. Plantago lagopus-type, Ramad CS 2 . 25;  6. Rumex pulcher , Ramad CS 5 . 05; 7 .  
Polygonum , Aswad  West 1 . 60; S .  Androsace maxima, Ramad CS 4.35;  9 .  Adonis , Ramad M4 2 . 30; 1 0. Adonis, Ramad C S  
4 . 55;  1 1 . Amml majus, Ramad CS 3 . 35; 1 2. Ammi majus, Ramad M 4  I . SO; 1 3 . Bi/ora testiculata , Ramad C S N W  2.45; 1 4. 
Torilis-type, Ramad CS 3.35.  
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weight of non-carbon ized ,  completely d ry ,  
wi ld a lmond frui t  s tones was taken as a 
measure (0 .9  gram:  based upon 5 spec imens) .  
I f  the fragments equal less than half an 
almond , t h is i s  indica ted in  tables 5 ,  6 and 7 
wi t h a plus-sign (+) .  Amygdalus is wel l  
represented a t  Rarriad , bu t  of  t he other two 
s ites, only Aswad yielded one fragment .  

Crataegus . H emispherical to  t hree-faced fru i t  
st ones . I n  most o f  t he fru i t  s t ones t he domed 
dorsal side has longi t udinal  grooves ; the  
ventral s ide  i s  flat or  roof-shaped ( fig .  2 1 :  I ,  2 ,  
3 ) .  D imensions of 10  fru i t  stones from Ramad 
C 8  4 . 75 :  7 . 02 ( 6 . 3 - 7 . 8 ) X 5 . 74 ( 5 . 0- 6 . 6 ) X 
4 . 3 7 ( 3 . 8 -5 . 3 )  m m .  Crataegus fru i t-stone 
fragments have been converted to  whole 
spec imens on the bas is  of 0 .06 gram per stone 
( t he average weight of 29 complete, carbon
i zed specimens) .  A plus-s ign (+) i nd icates 
t hat less than half a hawthorn fru i t  stone i s  
represented by the fragments .  

Crataegus remains  a re quite common at 
Ra mad , but sca rce a t  Aswad and Ghora ife . 
M ost l i kely the fru i t  stones a re of Crataegus 
aronia ( L. )  Bosc. ex DC. This is not only t he 
most common hawthorn species of t he a rea , 
but the fact that the fruit stones are hemispherical 
as well as t hree-faced points a lso to C. aronia 
(Zohary & Feinbrun-Dotha n ,  vo! . 2, pp .  
1 9-20) .  

Pyrus. Ramad C8 3 . 35 yielded a few la rger 
fragments of a pea r p ip .  Pyrus syriaea Boiss. is 
t he only wi ld pea r spec ies in t he Syro
Pa lest in ian reg ion .  

Rubus. Only one Rubus fru i t  stone was 
recovered ( Aswad West 2 .20) .  The stone is 
half-c i rcular in  out l ine,  with a coarse ret i 
cula te-rugulate sur face pattern. Dimens ions:  
2 . 3X 1 .4 mm.  Raspberries may have grown 
in the th ickets a long st reams. 

5 . 25 .  Rubiaceae 

Crueianel/a . On ly one, s l igh t ly da maged Cru
eianel/a fru i t  was recovered ( Ramad M4 
1 . 75) .  The fru i t  is el l ipt ic in  out l ine ,  rounded 
at one end and more po inted a t  t he other end .  
The dorsal s ide  is domed in  cross-sect ion .  At  
the  vent ral s ide  a b road furrow, in  wh ich is a 
longi t ud inal ridge ( t he fru i t  shows resem
blance to PlantaKo seeds) .  The surface is 
fi'ne ly papi l lose (partly preserved in t he 

subfoss i l  spec imen) .  On the ventral side of the 
charred fru i t ,  short whi te l i nes a re present .  
S ize: c .  2 . 2X0.85 mm.  

Galium spec. H emispherica l fru i ts ,  wi th a 
round concavity on t he ventral s ide i nd ica t i ng 
the pos i t ion of the h i l um .  Some fru its show a 
finely ret icula te surface pattern, whereas i n  
other frui ts  n o  d ist i nct pattern can be 
observed . M o reover, there is a large variat ion 
i n  frui t  s ize :  from 1 . 2 to 3 .0  mm (mean 
greatest d imension of 36 fru i ts  from Ramad : 
2 . 1 4  mm).  The d imensions of t he Aswad and 
Ghoraife fru i ts a re w i th in  the l imi ts  of those 
from Ramad . P robab ly  more t h a n  o ne 
Galium species is represented . No attempt has 
been made to arrive at a species ident ifica
t ion .  

Galium fru i ts  a re not part icularly numerous 
in  t he sites under d iscuss ion .  Some Ramad 
samples yielded more than only a few frui ts  of 
t h is type. 

Galium mollugo-type . One Galium fru i t  ( i n  
Ramad C 8  4.95) i s  very d i fferent from t he 
others .  The fru i t  is e l l ipt ic  in  out l i ne .  The 
domed dorsal s ide shows some longitud i nal 
grooves. The greater pa rt of the ventral side is 
taken up by a broad,  e l l ipt ic  furrow in which a 
longitud inal  r idge is found .  S i ze :  1 . 6XO.9 mm.  
Th i s  frui t  type i s  strongly remi n iscent of t hat 
of Galium mol/ugo L.  w i thout t he wrink led 
outer fru i t  wal l  (which may easi ly d isappea r 
through ca rbon izat ion) .  

5 . 26 .  Thymelaeaceae 

Thymelaea. Fru its acuminate ( tapering to a 
long point) ,  rounded at t he base. Thymelaea 
fru its from Erbaba i n  Turkey ate depicted in  
van Zeist & Buitenhuis  ( 1 983 ,  fig .  10 :  7 ) .  The 
frui t  wall i s  smooth ;  at a magnificat ion 0[50 
t imes a finely ret iculate surface pattern is 
v is ib le .  Aswad and Ghoraife each yielded one 
frui t  of t h is type : 1 .9X 1 .05 and 1 .85XO .95 
mm.  The subfoss i l  frui t s  could be of 771y
melaea pubeseens ( L. )  Meissn . ,  which species 
is found in dry fa l low 'fields .  

5 .27 .  Umbel l iferae 

Ammi majus L. Oblong fru its,  la tera l ly 
compressed , with prominent,  w inged r ibs (fig. 
30: 1 1 ) .  The surface is smooth .  Dimensions of 
1 2 ' fru i t s  from va rious sa mples (rema ins 
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of style base not included ) :  2. 0 1  ( 1 . 6-2. 2)X 
0 .62 (0. 5-0.75)  mm.  The subfossil fruits con
form to those of A mmi majus L . ,  a species 
from d isturbed habitats ,  such as fields and 
roadsides (Zohary & Feinbrun-Dot han,  vol .  
2, pp .  4 1 7-4 1 8; M outerde ,  vol .  2, p .  628) .  

Various Ammi fruits were u nripe and 
connate,  i .e .  two fru its s t i l l  j oi ned together 
( fig. 30 : 1 2) .  Among modern seed reference 
material of A mmi majus a fai r ly great 
proport ion of unripe,  connate fruits was 
noted . 

Bifora . Only t hree characteristic fru i ts of 
Bi/ora (but  at fi rst sight not particularl y  
remin iscent  of  u mbel l iferous frui ts ! )  have 
been found . Almost globular fruits .  The fla t  
i nner or ventral s ide ( t h e  surface of contact 
between two fruits before maturity) is rather 
smal l ,  with a large hole, po inted at t he upper 
end (fig. 30: 1 3 ) .  The surface is  considerably 
wrink led . Dimensions of the Ramad frui ts :  
2 .4X 1 .9 ,  2 .6X2.2 a nd 3 .0X2 .6  mm.  M ost  
l ike ly t he fruits  are of Bi/ora testiculata Roth . ,  
a l t hough modern fru its of th is  species a re 
larger (c .  4 . 3X3 . 5  mm) than the subfossil 
specimens. 

Bup/eurum �pec. Only one fruit in  Ramad 
C8 2. 95. The fruit is lateral ly compressed,  with 
5 narrow ridges. Surface tuberculate. S ize: 
1 . 7XO. 7  mm. 

Torilis nodosa- type. Fruits e l l ipt ic in  out l ine;  
on  each of the four  valleculae a t  the dorsal 
s ide ( t he a reas between the primary ribs) 2 to  3 
rows of b rist les .  I n  the ca rbonized fruits the 
b rist les have la rgely d isappea red ( fig. 30 : 4) .  
Many specimens show no more remains of 
bristles, which at fi rst seriously hampered t he 
identifica t ion .  Fru its without bristles a re 
oblong i n  out l ine .  The d imensions of t he 
subfossil fruits a re shown in  table 48.  

Table 48. Dimensions of Torilis nodosa-type fruits from 
Ramad. Dimensions without (remains of) bristles 

L B 

C8 3.35 min. 2 .0 0.6 
N = 8  aver. 2 .35 0.69 

max. 2.8 0.8 

M4 1 .75 min. 1 .8 0.6 
N = 9  aver. 2 .07 0.68 

max. 2.6 0.7 

The Ramad · frui ts show some resemblance 
to  t hose of Torilis nodosa ( L. )  Gaertn . ,  a 
species from fields, waste p laces and roadsides 
( Zohary & Fei nbrun-Dothan ,  vol . 2,  p. 397). 
As other species may l ikewise come into 
considerat ion th is  fru i t  type is indicated as  
Torilis nodosa-type. 

5 .28. Verbenaceae 

Verbena. Only one Verbena fru i t  was fou nd 
( Ramad M4 1 .75) .  The fruit (0 .95XO.5  mm) is  
o blong in out l ine wi th  rounded upper a nd 
lower  end .  O n  the dorsal  side longitudinal r ibs 
which in  the upper part of the frui t  coalesce 
into a coarse ret iculate pattern. M ost l i kely 
Verbena officinalis L. ,  a common plant of 
roads ides and fal low fie lds, is concerned here. 

5 . 29 .  V itaceae 

Vitis. Aswad West 2 .20 yielded 4 ca rbonized 
grape pips .  The p ips a re of the p lump type, 
with a very short sta lk ,  ind icat ive of w i ld 
grape : Vitis vini/era L.  ssp. silvestris Gmel in .  
Two p ips measure 3 . 6X3 .3 a nd 3 .6X3 .0  mm.  
Wi ld  grape could have grown a long t he 
s treams i n  the a rea .  

6 .  T H E  N ATU R E  OF T H E  S A M PLES 

6. 1 .  The l imitat ions of t he material s tudied 

A great number of quest ions can be put  to t he 
a rchaeobotanist a bout the vegeta ble material 
recovered from set t lement si tes , such as : 

- Which plant species were cult ivated , what 
was t he importance of plant growing in  t he 
economy of the site and what was t he relative 
importance of each of the crop p lants? 

- Wha t was t he role of wild plants in the d iet  
of t he inhabi tants of t he site? 

- For what other purposes t han  as human  
food were w i ld  and cult ivated p lants used 
(an imal  fodder, fuel ,  roof t ha tch ing, floor 
l i t ter,  etc. )? 

-Do the plant remains provide informat ion 
on t he t i l lage of t he fields (p loughi ng, 
weeding, irrigat ion,  fa l lowing) and on  har
vest ing methods? 

- What can be conc luded about  cro"p 
processing (such as  threshing, dehusking, crop 
clean ing) and food preparat ion? 

- I s  there a relat ion between a rchaeological 
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fea t u res observed in the fie l d  and t he 
composit ion of plant remains recovered from 
those features? 

- What was t he vegetat ion in t he vic in i ty of 
t he s i te? 
Although th is  enumerat ion is far frcun 
exhaustive, it wi l l' a lready be clear that 
usual ly only a minor part of these quest ions 
can be solved sat isfactori ly.  One should guard 
against too h igh expectat ions .  The extent to 
wh ich  the  botan ica l exa m i na t i o n  of a 
part icular site can provide informat ion on 
the plant husbandry depends, among other 
th ings, on the nature of t he samples .  The best 
results a re to be expected from samples of 
wh ich t he botanical content represents one 
spec ific act iv i ty or one specific stage in  crop 
process ing.  Also in that  case i t  sho uld be 
taken into considerat ion t hat  the burning of 
t he p lant  material must have affected t he 
composi t ion of the charred remains .  

I t  has a l ready been mentioned (3 . 1 . ) that  t he 
samples d iscussed in  th is  paper have usually 
not been taken from part icular features .  The 
Aswad and G hora ife samples  a re from 
exposed sect ions .  M ost of t he Ramad samples 
( C8SE series) were col lected in  extend ing a 
squa re excavated t he previous season .  Only 
from Ramad square M4, samples were taken 
during excavat ion ,  but with one except ion t he 
features from wh ich these samples originate 
were rather vague , such as ashy so i l .  Sample 
M4 2 . 1 0  was co l lected from what is described 
as 'a basin fil led wi th  ca rbonized seeds a nd 
del im ited by a brown l ine ,  probably a wooden 
box for storing food' (une cuvette remp/ie de 
graines carbonisees et delimitee par une /igne 
brune, probablement un receptacle en bois 
pour conserver les provisions (de Contenson 
& van Liere, 1 966, p .  1 69) ) .  H owever, the 
results of the examinat ion of th is sample 
suggest that there is no possib i l i ty  here of a 
cereal gra in  supply stored for food prepar
at ion .  The mixed seed content and part icular
ly the great numbers of spikelet forks and 
glume bases i nd icate that at least part of 
the sample represents the residue of crop
processing activit ies, such as dehusking. 

Thus, t he samples a re not from part icular 
fea tures which could provide ind icat ions on 
the possible nature of t he p lant  remains 
(storage products, k i tchen refuse, crop-pro
cessing products a nd by-products) .  The ex
aminat ion of the samples has .made it clear 
that the plant remains a re general ly of mixed 

origin ,  in other words, that they originated 
from various types of d omest ic activ i t ies .  I t  
goes without saying t hat t h i s  circumstance is a 
serious hand icap i n  the interpreta t ion of the 
pa laeobotan ica l  da ta  beyond estab l i sh i ng 
which domest icated and wi ld species a re 
present and comment ing upon t heir possible 
economic and ecologica l implicat ions .  Only 
for Ramad would it have been poss ible,  i n  
principle,  to co l lect samples from d ist i nct 
fea tures if somebody had done th is dur ing 
field campaigns after 1 965 .  H owever, the need 
for th is  k ind of samples was felt only after 
excavat ions at Ramad had come to an end 
(3 .2 . 1 . ) .  

6 .2 .  The depos i t ion of plant remainS In 
settlement sites 

H ow d id t he seeds, fruits  and o ther plant 
rema ins a rr ive in  the settlement? For t he crop 
plants the answer is obvious.  After harvest ing 
and probably also threshing on t he field , the 
products were b rought to  the site for further 
processing.  Carbonizat ion of crop plant seeds 
and fru its could have been b rought about by a 
conflagrat ion or less d ramat ical ly in t he 
prepa rat ion of food , grains may have fa l len 
into the fire and thus have become carbon
i zed .  An accident d uring parch ing of glume 
wheat spikelets prior to dehusking may also 
have resu lted in charred grains and chaff. 
Chaff may also have been used for k indl ing 
t he fire . H il lman  ( 1 984) has d rawn attent ion 
to t he fact  that only those items which , when 
exposed to fire, a re small and dense enough to 
d rop into the ashes may become cha rred 
rat her  t han  being burned to ash themselves. 
The sturdy spi kelet forks and glume bases 
comply wi th  th is  requ irement .  

There can be  no doubt that  wi ld fru i ts, such 
as  pistachio, almond and fig,  were col lected 
purposely and b rought to  the set t lement .  But 
what about the remains of other wild plant 
species? Some of t he seeds a nd fru its may have 
a rrived a t  t he site by accident ,  e.g. attached to 
the sk in  of d omestic  animals or to the clothes 
of man .  I t  i s  tempting to assume t hat t he 
plants of which the seeds occur i n  great 
numbers were b rought in purposely or t hat 
t h e '  seeds t he mselves were co l lected by 
prehistoric man .  U nfortunately, of many wi ld 
species ascertained for Ramad, G horaife a nd 
Aswad their role i n  the economy of ancient 
man is  obscure ,  or a t  least various hypotheses 
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are possible or have a l ready been brought 
forward . Thus,  t he great numbers of seeds a nd 
frui ts of some wild legumes (Astragalus, 
Melilotus, Trigonella astroites) and grasses 
(Lolium ) could point  to intent ional harvest ing 
for human consumption ( see a lso 7 .4 .2 . ) .  At 
least t he numerous Astragalus seeds could 
a lso · be explained in  another way. In steppe 
a reas various perenn ia l  woody plants,  so
ca l led d warf shrubs, such as Noaea, A rtemisia 
and Astragalus , a re col lected for fue l .  I t  is not 
l ikely t hat  Artemisia and Noaea seeds would 
e scape from be ing b u rned to ash ,  bu t  
Astragalus seeds a re more l i kely to  be  charred . 
Thus, the anomalously grea t numbe r ·  of 
Astragalus seeds in  Ramad M4 2.80 could 
point ( but n,ot necessari ly ! )  to the use of this 
plant as fue l .  One could imagine t hat also 
annual  p lants from the s teppe and the fie lds 
were col lected for fuel .  H owever, t he p resence 
of sometimes great numbers of seeds of a 
pa rt icular species remains d ifficul t  to  i nterpret 
as the result of some k ind of domestic 
activit ies .  

Attention has been drawn to t he possi
ble contribution of dung fuel to the charred 
seeds and fruits in archaeological deposits .  
Part icularly M i l ler ( 1 982) has stressed this 
potential source of charred seeds. In areas 
with a sca rci ty of wood , dung is general ly used 
for hea t ing purposes. The examination of 
fresh dung has demonstrated that various 
seeds pass t h rough the d igestive tract of sheep 
and cat t le u ndamaged ( see also Bottema, 
1 984) .  The animal dung may be burned as 
such (sheep, goat ,  camel) ,  but of cat t le dung 
so-cal led dung cakes a re made .  Part of · t he 
seeds in t hese d ung cakes may have beeri 
attached to t he s traw or other vegetable 
materia l used in t he manufactur e  of t he cakes .  
The burning of d u ng and dung cakes may 
result in  t he charring of cerea l grains and 
other seeds and fruits i ncorporated in  this 
kind of fue l .  As a consequence the presence of 
quite considerable numbers of cha rred seed s 
in a rchaeologica l sites may have been due to 
this pract ice . 

Wood must have been a sca rce commodity 
in  t he vicinity of Aswad and Ghoraife .  
Although more wood was availab le · nea r 
Ramad,  t hat  was s i tuated in  t he a lmond
pistachio forest-steppe, i t  may not have been 
enough to meet the demands for fuel .  
M oreover, excessive cut t ing o f  pistachio and 
a lmond would have deprived the inhabitants 

of the s i te of valuable sources of wi ld food 
(vegetable fats and proteins) .  I t  is tempting to 
a ssume that  a lso in the sites u nder d iscuss ion 
dung fuel was commonly used a nd t hat an 
unknown proport ion of the charred seeds 
recovered from these sites was brought to t he 
sett lement i n  t he d igestive t ract of d omestic 
animals .  This could , for example, explain the 
exceptional ly  grea t numbers of cyperaceous 
fru its ( sedge and bulrush) in  Aswad . I n  
grazing the nearby marshes ( the only green 
fodder in t he middle of t he summer) t he 
a nimals must have eaten many fru its attached 
to  t hese common marsh plants and sub
sequently excreted part of them i n  t heir 
droppings . H owever, curiously enough no 
domestic a nimals would have been kept  by the 
inhabitants of aceramic Aswad , Ghoraife and 
Ramad (2 .2 . ,  2 .4 . ) ,  so t ha t  animal dung would 
not or hard ly have come into consideration as 
a source of fuel .  

I n  the fol lowing discuss ion o f  t he archaeo
botanical data (sect ion 7)  the way the plant 
remains may have arr ived in  the settlement 
will not or hard ly be taken into considera
t ion .  For uncontested human food plants 
t his  is c lear, whereas for the other species 
it remains a matter of speculat ion.  

6 .3 .  Seed frequencies 

The numbers of seed s and fruits per sample 
vary greatly ( tables 5 to 1 0 ) .  This is not 
part icularl y  astonish ing as the deposit ion of 
cha rred vegetable material in  a settlement d id 
n ot occu r  randomly .  Some p laces w i l l  
regula rl y  have been c leaned , whereas other 
p laces se rved as  refuse d umps. H owever, in 
addit ion to the va rying numbers of seeds pe r 
sample , i t  t urned out  t ha t  there are 
consistent d ifferences in  seed frequencies 
between sites and between a reas and/ or levels 
( phases) wi th in  one site. As the volumes of the 
samples t hat  have been floated a re not t he 
same for a l l  sites, t he numbers of seeds have 
been converted to 1 0  l i tre samples ( table 49 ) .  
Th i s  should faci l i tate t he comparison of seed 
frequencies per unit  of soi l  volume. 

I t  goes without sayi ng t hat t he figures 
shown in table 49 are approximations .  The 
volume of the Ghoraife and of t he Aswad 
West samples was 1 3  l it res ( the contents of 
one rubber basket) ,  but for some samples it 
may have been somewhat Ies� . The same 
applies to Aswad East, with 26 l i t re samples 
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Table 49. Estimated numbers of seeds and fruits pet 1 0  litres 
of soil 

Ramad 
C8, phase II 1 . 1 0  1 6 1  

1 .20 9 
1 .55 5 5  
1 :65 1 8

'
2 

1 .70 69 
1 .90 99 
2.25 25 1 
2.45 206 
2.70 557 
2.95 793 
3 . 15  57  
3 .35  2 29 1  
3 . 5 5  1 49 1  
3.60 469 ·
3 .70 1 276 
3 .90  979 
4.05 482 
4 .35 404 
4.55 21 1 
4.75 2 057 
4 .95  2 05 2  
5 .05 1 789 

Mean 725 

M4, phase II 1 .75  2 1 02 
1 .80 761  
1 .90  697 
2. 1 0  783 
2.30 4 3 1  

Mean 955 

Aswad 
East, phase 11  0.20 63  

0.40 68 
0.60 1 1 8  
0.80 1 97 
1 .00 26 1 
1 .20 208 
1 .40 203 
1 .60 1 0 1  

Mean 1 5 2  

East, phase I 1 .80 40 
2.00 25 1 
2 .20 1 4  
2.40 54 
2.70 1 72 
2.90 1 38 
3 . 1 0  5 3  
3 .30 1 5  
3 .60 29 

Mean 85  

C8,  phase I 5 .25 1 75 
5 .35  56 
5 .40 46 
5 .55  95  
5 .60  48 
5 .70 28 

Mean 75 

M4 , phase I 2.80 2 998 
3.00 37 
3 . 1 0  74 
3 .45 79 
3 .65 152  
4 .05 201  
4 . 30 1 1 6  

Mean 522 
1 1 0'" 

West, phase II 0.40 1 37 
0.60 280 
0.80 149 
1 .00 1 0 3  
1 .20 348 
1 .40 945 
1 .60 2 309 
1 .80 829 
2.00 3 05 7  
2.20 3 487 
2.40 806 
2.60 103  
2.80 7 

Mean 966 

Table 49 (contillued) . 

Ghoraife 
Phase II 1 . 20 49 Phase I 3.80 8 

1 .40 30 4.00 8 
1 .60 69 4.20 1 2  
1 .80 1 3  4.40 3 3  
2.00 5 8  4.60 8 
2.20 6 1  4.80 6 
2.40 78 5 .00 1 0  
2.60 1 76 5 .20 8 
2.80 48 5 .40 8 
3.00 62 5.60 17 
3.20 59 5 .80 7 
3.40 1 23 6.00 1 2  
3.60 1 3 0  Mean 1 1  
Mean 74 

* 2.80 m excluded 

(two baskets) .  The numbers of seeds per 1 0  I 
of soi l  at Ghoraife and Aswad are m inimum 
values :  for samples of less than 1 3  or 26 l i t res 
of soil the seed frequencies are h igher than 
ind icated in table 49, but not very much 
h igher. The least accurate are the seed fre
quency figures for Ramad . The soi l  volumes 
here ranged from 1 0  to 20 l itres , but no 
actual volumes have been recorded . The 
calcu lation of the Ramad seed frequencies is 
based upon the average so i l  volume of 1 5  
l i tres. The deviat ions from the figures given in 
table  49 are at most  -25% (if the sample was 
20 1 )  and +50% (if the sample was on ly \0 1 ) .  
For instance, the number of seeds per \0  l i t res 
of so i l  of C8 2 . 70 is between 557 �25% is  4 1 8  
and 557+50% is  836 .  

I t  i s  needless t o  remark that t he seed 
frequency figures refer only to the so i l  that 
was co llected and that they do  not give a kind 
of mean value for t he whole of the layer or 
feature.  In addit ion to the seed frequency 
figures per sample, mean figures a re given per 
a rea and per p,hase. 

Compared to  Ramad and Aswad , the 
Ghoraife samples show consistently low seed 
frequencies. What could this  mean? Was only 
relatively l i t t le vegetable material brought to 
the site or  has there been a more rapid 
accumulation of soil than at Ramad and 
Aswad? One should also take i nto consid
erat ion that the seed frequencies per 1 0  I of 
soi l  established for Ghoraife may not be 
representative for the whole of the site .  I n  
other areas · of the site the concentration of 
charred seeds in  the occupational  fil l  may be 
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quite different. In this connection the seed 
frequencies in Aswad East and Aswad West 
are illustrative. Phase II samples from Aswad 
West give a mean seed frequency of 966, 
whereas at Aswad East, on average, only 
152 seeds were recovered from 10 litres of soil 
of the same archaeological phase. This 
difference in mean numbers of seeds could be 
due to differences in soil accumulation rates. 
The phase II levels in both areas do not 
necessarily cover the same time span. Un
fortunately, there is no way of determining 
rates of seed deposition per unit of time. Other 
hypotheses could be brought forward to 
explain the differences in seed frequencies in 
bo�h area�, but that would be sheer specu
latIOn, which does not briJ1g us any further. 

At GhoraiH:, there are also marked 
differences in seed concentration in the lower 
and upper levels. The seed frequencies in the 

�hase I� deposits are, on average, about 6.5 
times higher than those in phase I samples. 
Ramad shows the same phenomenon. At 
Ramad C8, the average seed frequency in the 
phase II samples is 9-10 times higher than in the 
phase I samples. For phase I at Ramad M4 
the average seed frequency is biassed by the 
anomalously great numbers of Astragalus and 
Helianthemum seeds in M4 2.80. If this 
sample is left out, the seed frequencies of 
phases I and 11 differ by a factor 8 to 9. At 
Aswad East, the difference in mean seed 
frequencies between phases I and 11 is less 
pronounced . 

Which significance should be attached to 
the lower seed frequencies in the phase 1 levels 
of the sites under discussion? Lower fre
que.ncies are not bound to a particular time 
penod. Phases I at Aswad, Ghoraife and 
Ramad differ in time by many hundreds of 
years. W�s the habitation perhaps more 
scattered In the early stages .of a site, with a 
smaller number of inhabitants, which could 
account for the lower numbers of seeds 
?eposited? Could these lower seed frequencies 
In one way or another not be of primary but of 

�econdary nature? The crop plant proportions 
In the phase 1 levels give occasion to think of 
differential preservation (7.1.2.). Be this as it 
may, no satisfactory explanation for the lower 
seed frequencies in the phase 1 levels can _yet 
be proposed.' 

7. THE PLANT HUSBANDRY 

7. 1 Cultivated plants 

7.1. 1. Mean percentages 

The aceramic Neolithic habitation of Aswad 
GhoraiH: and Ramad covers about 2000 year� 
and t�e ecological conditions in the vicinity of 
the sites were not identical ( 2. 1 . 1 . ,  2.1.2., 
2: 1.3.). C?nsequently one could expect 
differences In the crop plants grown and/ or in 
the proportions of the crop plants between the 
three sites. Moreover, there may be differences 
bet�een habitation phases within one site. In 
section 4 attention has already been devoted to 
the .beh�viour of the individual crop plant 
species; In this section emphasis will be laid on 
the crop plant assortment. In order to obtain 
some insight in possible changes in the 
composition of the crop plant remains, the 
samples of one phase are taken together. In this 
connection it should be remembered that in 
each of the sites two main aceramic habitation 
phases are distinguished. The correlation of 
these phases in shown in fig. 6. 

For a comparison of the proportions of crop 
plant remains mean percentages seem most 
appropriate. As has been discussed in an earlier 
paper (van Zeist & Buitenhuis, 1983) a suitable 
way to determine the mean percentages is as 
follows. For each sample of the phase 
concerned the percentages are calculated 
on the basis of the total number of crop plant 
seeds and fruits in that particular sample. 
Thereupon, for each of the seed types the 
percentages are added and the mean 
percentages are determined by dividing the 
total pe:centage by the number of samples of 
the particular group. Samples with less than 20 
crop plant seeds are left out, so that the number 
of samples included in this operation may be 
less than the total number of samples of the 
phase concerned. 

The above method of determining mean 
p�rcent.ages was also applied for the sites under 
diSCUSSion (table 50). However for the 
Ghoraife phase I samples it did

' 
not work 

b�cause none of the samples of this group 
Ylelde

.
d at least 20 crop plant seeds and fruits. 

In thiS case no other choice was left than 
adding. t.he �ctual numbers of crop plant seeds 
and frUIts In the samples of this group and 
subsequently determining the percentages. As 
here the numbers of crop plant seeds per 
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sample are always low the resul t  should be 
satisfactory: the percentages are not affected by 
an extraord inarily great number of seeds of a 
particular species i n  one of the samples.  That 
this method seems to be j ust ified in the case of 
not too greatly varying numbers of seeds per 
sample is  also sugges ted by' the p hase I samples 
at Aswad East .  Of the n ine samples of this 
group only five have more than 20 crop plant 
seeds and fruits .  The mean percentages based 
upon t he percentages in each of the five 
samples are shown in table 50. The mean 
percentages calculated on the basis of the total 
numbers of seeds and frui ts i n  al l  nine samples 
are also presented in table 50. The mean 
percentages obtained in both ways show only 
sl ight d ifferences , i nd icating that  under certain 
circumstances the latter method leads to  results  
compara ble to those of the 'percentage-based' 
method . 

7 . 1 . 2. Crop plant proportions 

For the oldest Neol i thic habitation  p hase 
attested for the Damascus basin,  viz . for 
phase I at Aswad , only one domesticated 
cereal species, Triticum dicoccum , could be 
establ ished with certainty.  As for Hordeum , 
the kernels are not  particularly i nformat ive 
whether H. distichum or H. spontaneum is  
concerned. Some of the barley gra ins are 
d is t inct ly of the wild barley type , but it is  l ikely 
that the other barley grains include H. 
spontaneum as wel l  (4. 5) .  Only one of the 
barley rachis  internodes i n  an Aswad phase I 
sample is of the non-brittle type (East I .  80) . 
Even if most of the barley was of the 
morphological ly  wild type, i t  is  tempting to 
assume that i t  was cul t ivated . Of lenti l  and field 
pea it  cannot be ascertained whether they are of 
the wi ld or of the d omesticated type , but i t  i s  
assumed that they were already cultivated by the 
earliest farmers at Aswad .  No remains of free
threshing wheat ( Triticum durum/ aestivum ) ,  
naked barley (Hordeum vulgare var. coeleste ) 
or e inkorn wheat ( Triticum monococcum ) 
were found,  but i n  view of the rather small  
numbers of crop plant seeds and fruits in Aswad 
phase I ,  this is no absolute proof that these 
species were not grown there during that t ime.  
In th is connect ion attention is drawn to phase I 
at Ghoraife i n  which the species mentioned 
above are l ikewise absent, although for the 
contemporaneous Aswad phase 1 1  levels 
einkorn wheat,  free-threshing wheat and naked 

barley have been established. On the other 
hand, it must be admitted that for Ghoraife 
phase I only 8 ident ifiable cereal grains were 
found , which number is marked ly h igher at 
Aswad phase I (table 50).  With some reserve it 
may be assumed that it was not unt i l  phase 1 1  at 
Aswad that Triticum monococcum, Triticum 
durum/ aestivum and Hordeum vulgare var . 
coeleste were introduced and became part of 
the crop p lant assortment of the Neolithic 
farmers in  the Damascus basin. Linseed 
cult ivat ion d id not start either unt i l  phase 11 at 
Aswad , that is to  say ,  not unt i l  the beginning of 
the seventh mi l lennium B. C. 

Comparison of the percentages in phases I 
and I I  at Aswad suggests a quite considerable 
decrease in pulse crop proportions . It looks as 
if  in the ea rly stages of the habitation pea and 
lent il were proportionally of much more 
importance than afterwards .  H owever, some 
caut ion in d rawing this  k ind of conclusion 
should be observed . A s imi lar  decrease in 
pu lse crop proporti ons is seen between phases 
I and I I  at Ghoraife and phases I and 1 1  at 
Ramad C8 . Consequent ly ,  one wonders 
whether this behaviour of the pulse crop per
centages could in one way or another be an 
artifact of the charred seed preservat ion .  I n  
this connect ion i t  i s  perhaps not without 
significance that in the levels with high pulse 
crop proportions the numbers of seeds and 
fruits of cult ivated as wel l  as of wild plants are 
comparatively smal l . 

Among the cereals ,  emmer wheat usually 
shows the highest percentages . Only at Aswad 
phase I does ba rley have the mean percentage 
value equal to that of emmer wheat . [ t  is self
evident that the pred ominant emmer wheat 
percentages do not necessa ri ly  imply that this 
was quant itatively the most importa nt cereal 
crop plant .  H owever, we can only deal with 
crop plant seed frequencies and possible 
d i ffe rences in proport ions .  As for d ifferences 
i l l crop plant proportions between sites or 
hetween phases within one s ite ,  again the 
necessary caution should be observed . Dif
ferences between sites or between phases of 
one site may be of the same magnitude as 
d iffe rences between two areas in  the same site .  
Th� mean percentages in  phase I I  at Aswad 
East and Aswad West a re largely s imi lar, but 
squares C8 and M4 and Ramad show some 
dist inct differences i n  the crop plant pro
port ions .  Thus,  in phase I free-thresh ing 
wheat has a much higher proport ion in C8 
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Table 5 0. Mean percentages of crop plant seeds and fruits per archaeological phase. For the calculation of the mean percentages, see 7 . 1 .1 
� % = total percentage per archaeological phase, N = total number of seeds or fruits per archaeological phase. 

Aswad East 
Phase I 
Number of samples 5 

� %  Mean % N 

Triticum monococcum 
Triticum dicoccum 43.0 8 .6  23'12 
Triticum durum/aestivum 
Hordeum distichum/spontaneum 42.4 8.5 32 
Hordeum vulgare var. coeleste 
Cereal grain fragments 359.6 7 1 .9  281 
� Cereals 89.0 

Pisum 44.5 8.9 3 8'12 
Lens 10 .6  2 . 1  6 
Cicer 
� Pulses 1 1 .0 

Unum (usitatissimum) 

'Sum of seeds and fruits 381  

than in M4 (2 .S  and 0 .4%, respect ively) ,  
whereas in  phase 1 1  the reverse can be 
observed : nea rly four t imes h igher in  M 4  than 
in CS. Both squares show ma rked d i fferences 
in emmer wheat proportions in phase I and in 
hulled ba rley va lues in phase 1 1 .  It wil l  be clear 
that if between a reas in  one site a l ready 
conside'rable differences in crop plant pro
portions can occur, d ifferences between sites 
may not be of much s ignificance . Had the 
samples been taken in  another a rea the results 
may have been d i fferent. 

The data o bta ined for Aswad,  Ghoraife 
and Ramad seem to  j ust ify the fol lowing 
conclusions .  From Aswad phase 1 1  (early 
seventh mil lennium B . C. )  on 5 cerea l species, 
field pea , lent i l  and li nseed were cult ivated in 
the Da mascus ba s i n .  Ch ick-pea ( Ch'er)  
appea rs later in the charred seed record , but  
i ts  role i n  the plant h usbandry was most 
probably of minor importance . The per
centages suggest that e inkorn wheat a nd 
naked ba rley were grown on a sma ller scale 
than  emmer wheat  and  hu l led ba rley .  
Triticum durum/ aestivum seems to have been 
of less importance at Aswad phase 1 1  t han  it 
was in  phase 1 1  levels at Ghora ife a nd a t  
Ramad . This could po int  to  an  increased 
appreciat ion of free-thresh i ng wheat i n  later 
pe riods .  As explained above ,  it may be wise to 
refra in  from d rawing more conclus ions from 
the crop plant  seed proport ions in  the seventh 

9 

Aswad East Aswad West Ghoraife 
II  II  I 
8 1 2  1 2  

Mean % � %  Mean % � %  Mean % N Mean % 

2.2 0.3 1 .5 0 . 1  
6 .2  142.7 17 .8  196 .0 1 6 .3 5 8 .3 

6 .4 0 .8 1 1 .3 0 .9 
8 .4 1 8 .9 2.4 5 1 .7 4 .3  3 5 .0  

0 .6  0 . 1  2 .8  0 .2  
7 3. 8  622.6 77.8 9 1 6 . 9  76 .4 27 45.0 
88.4 99.2 98 .2 58 . 3  

1 0.1 4 .7 0.6 8 .9 0 .7 1 6  26.7 
1 .6 0.8 0.1 7 .2 0 .6  3 5 .0 

3 5 .0  
1 1 .7 0.7 1 .3 37.7 

4 . 1  0 . 3  3 5 .0 

60  

mi l lenn ium B.C levels (Aswad 1 1  to Ramad 
1 1 ) .  

The  palaeobotanical data do not  a l low 
conclus ions on  the quant itat ive contr ibut ion 
of cul t iva ted plants  in  the food economy of 
the s i tes  concerned . Low numbers of crop 
plant remains (and also t hose of wi ld plants) do 
not so much point to lower prod uction of crop 
plants per head of the population (6 .3 . ), but 
are due rather to more rapid accumulat ion 
of occupational debr is  and/  or less dense 
habitat ion .  On the other hand , one wonders 
whether it would be possible to say someth ing 
on the importance of wild plant col lecting 
relat ive to plant cult ivat ion .  This aspect of the 
plant husband ry wi l l  be d iscussed i n  sect ion 
7 .4 .  F irst some rema rks wi l l  be  made on  
poss ible ind icat ions of  agricul tura l  practices. 

7 . 2 .  The fields  

The present-day annual  prec Ip i tat ion in  t he 
area of Aswad a nd GhoraW: is below 200 mm.  
This i s  considered too  low to  rely o n  for d ry
farming. If in early-Holocene t imes, 8 th  and 
7th mi l lennia B .C,  precipi tat ion was not 
appreciably higher,  plant cult iva t ion  u nder 
d ry-fa rming condi t ions must have been very 
margihal at Aswad and Ghoraife .  Whether or 
not t he early H olocene c l imate of the Levant  
was m ois ter  than a t  p resen t  is s t i l l  a 
controvers ia l  issue (2, 1 .4 . ) .  For Ramad a 
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}; %  

29.2 
198.9 
1 1 9. 1 
25.8 

6 . 1  
570.2 

1 1 .6  

39.4 
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Ghoraife Ramad C8 Ramad M4 Ramad C8 Ramad M4 Ramad C8NW 
II I I 11 11 III 

1 0  1 3  6 6 2 1  5 6 
MClan % N Mean % }; %  Mean % }; %  Mean % L %  Mean % }; %  Mean % L % . Mean % 

2.9 1 3  2.9 14.8 
1 9.9 94Y2 21 .2  68 .6  1 1 .4 165 .9  
1 1 .9  48  1 0. 8  9 . 1  1 .5  2 .5  

2 .6  1 0'h. 2.4 1 7 . 3  2 .9 22.7 
0.6 3 0.7 0.7 0 . 1  

57 .0  256 57.5 29 1 . 3  48.6 355.7 
94.9 95.5 64.5 

1 . 2  6 1 . 3  65 .7  1 1 .0 
1 36 .7  22.8 1 6 . 0  

1 . 2  1 . 3  33 .8  

3.9 1 4'h. 3 .3  1 0.5  1 . 8  22.4 

445% 

mean a nnual preCIpitat ion of c. 250 mm is 
i nferred ; at  present d ry-fa rm i ng as  well as 
irrigat ion farming is  practised in the a rea .  

7 . 2. 1 .  The possible exploitation of surface 
water 

I n  a prev ious paper (van Zeist & Bakker
Heeres , 1 979) the possible implications of the 
unusually great num bers of Carex arid 
Scirpus maritimus fru its at Aswad have 
a l ready been d i scussed .  The great numbers of 
fruits of these species point to marsh vege
tat ions at a short d i stance from the s i te .  
At present no marshes occur i n  the vicin ity of 
the s i te ,  but two freshwater lakes, Bahret 
H ijja ne and Bahr el Aateibe, a re found c .  1 5  
km to the south -southeast a nd to the north
northeast of T�l l  Aswad , respectively (fig. 1 ) . 
Up  to the mid d le of the last century Lake 
Aate ibe extended up to the s i te of Aswad as is 
also i nd icated in fig .  3 1 .  The extent of the lake 
a round A .D .  1 850 is  shown on the Map of 
Damascus, Hauran and the Lebanon Moun
tains publ ished by Porter ( 1 855) . In addit ion,  
Porter who vis ited the area i n  November 
1 852, gives an accurate travel account which 
confirms the extent of the lake as shown on  
h i s  map. Porter's observat ions po in t  to the 
presence of extensive marsh vegetat ions i n ter
spersed with patches of open water . 

I t  is l ikely tha t  also in  early Neol i th ic t ime 

2.5 
27 .7  

0.4 
3 .8  

59 .3  
93 .7  

2.7 

2 .7 

3 .7 

1 1 .7 0.6 4.6 0.9 5 .4 0 .9 
399.8 19 .0 95.0 19 .0 1 0 1 .3 1 6 .9 
103.5 4 .9 82.7 1 6 .5 22.7 3 .8  

68 .1  3 .2 33.9 6.8 50 .7 8 .5 
3.5 0.2 0 . 7 0 .1  4.6 0.8 

1 335.0 63.6 25 0 .6 50. 1 322 .7 5 3.8 
9 1 .5 93 .4 84.7 

58.0 2 .8 4.0 0.8 26.7 4 .5 
99.0 4.7 1 7.5  3 .5 6 1 . 0  1 0.2 

1 .3 0 . 1  1 .7 0 . 3  2 . 1  0 .4 
7 . 6  4.6 1 5 .1 

1 9.4 0.9 8.7 1 .7 2.4 0.4 

t he lake a nd the marshes extended as  fa r as 
the s i te of Aswad,  in other words,  that Aswad 
had been established near the edge of the 
marshes of Lake Aateibe.  It cannot be 
excluded that Carex a nd Scirpus fruits were 
gathered for human consumption .  Some of 
these fru i ts may have a rr ived in the set t lement 
adhering to rushes and sedges used for 
thatch ing or as l i t ter .  I t  would be attract ive to 
assume that most of the charred cyperaceous 
fru its at  Aswad were d ue to the burning of 
dung, that the marsh  vegetat ion was grazed by 
d omestic animals,  but, a las ,  no domestic 
a nimals a re attested for Aswad (2 .2 . ) .  

The nearby marshes offered the  Aswad 
fa rmers an opportunity to compensate for 
i nsufficient precip ita t ion .  They could have 
la id out their fields in  the marshy zone, thus 
provid ing the crop with several weeks of extra 
moisture at t hy beginning of the d ry season.  A 
s imi lar exploitat ion of surface water has been 
suggested by Helbaek ( 1 969) for the Bus 
M ordeh phase at Ali Kosh in  Southwest I ran .  
I t  should be emphasized that  there is no proof 
for the ut i l ization of the marshy zone for plant 
cult ivat ion by the i nhabitants of Tel l  Aswad . 
The palaeobotanical record i nd icates only 
that here condit ions must have been favour
able for this .  

Precipitat ion at  Ghoraife is about the same 
as at Aswad ,  implying that also at Ghoraife 
d ry fa rming may have been marginal .  Fruits 
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Fig. 3 1 .  On this map the extent of Lake Aateibe a round 
A D . 1 850 is i nd icatea by a broken line. Tell Aswad is 
situated near the former lake border. 

of marsh plant species, viz. Carex, Eleocharis 
and SCifPUS maritimus , were recovered a t  
Ghora iH:,  a lthough in  much smaller numbers 
t han  at Aswad .  H owever, i n  th is  respect i t  
should be taken in to  account that in general 
the numbers of seeds and fru i ts recovered 
from the Ghoraife samples a re much smal ler 
than those from t he Aswad samples. The 
charred seed concentra t ion  in the Ghora ife 
deposits is usual ly low . .  Relative to  the 
numbers of crop plant seeds and frui ts ,  
cyperaceous fruits a re not less numerous a t  
Ghoraife than they  a re a t  Aswad .  Extensive 
marshes were not present  in  the i mmed iate 
v ic in i ty  of Ghora ife. The marshes of Lake 
Aate ibe were at least 5 k i lometres away. I n  
spi te o f  t his considerable d istance, marsh 
vegetat ions must nevertheless have played a 
part i n  the economy of the site as is a ttested by 
the cyperaceous fru i ts .  

In contrast t o  Aswad and Ghoraife ,  a t  
Ramad only smal l  numbers of Carex and 
Scirpus frui ts  were found . The Ramad fa r-

mers had no opportuni ty of growing their 
crop plants in soi l  with a high groundwater 
table. I t  is poss ib le that the water of the small 
stream at  t he foot of the s ite was used for 
irrigat ing fields,  as is d one at present .  
S imi larly t he i nhabi tants of Ghora ife may 
have d iverted water from the Barada river to 
their fields .  Whether small-scale irrigat ion 
farming was a l ready practised by  Neol i th ic  
farmers i n  the Damascus bas in  remains 
q uestionable .  

7 .2 .2 .  Field weeds 

At least some of the weeds i n  cul t ivated fields 
a re i nd icative of soi l  cond i t i ons and/ or 
agricul tura l  practices. Consequent ly, i t  is self
evident that  at tempts a re made to draw 
inferences from t he seeds and frui ts  of weeds 
in a rchaeologica l s ites about agricultu ra l  
practices of  t he past . U nfortunately, but  on 
second thoughts not very astonishingly, the 
fa rther one goes back in  t ime the less 
i nformat ive wild plant spec ies a re wi th  respect 
to quest i ons such as t i l l i ng of the soi l ,  
fal lowing, etc .  In the case of the Neol i th ic  s i tes 
in  t he Damascus basin ,  va rious wi ld plants 
may have been present in  the field s while at 
t he same t ime they formed part of the natural 
steppe and forest-steppe vegetat ion.  In th is 
connect ion i t  should be remembered that 
most of the field weeds originate from steppe 
vegetat ions .  Various steppe p lants intruded 
the fields of the Neol i thic fa rmers and adapted 
t hemselves to t he part icular

' 
cond it ions in  

cu l t ivated fie lds by natura l  select ion of  
mutants most su i table for the  new environ
ment. H owever, some reserve in  th is  res
pect may not be amiss .  M .  Zohary ( 1 973, p .  
648) ment ions tha t  of  a great number of  
segetal plants which a re often referred to  as of 
East M edi terranean or Southwest Asian 
origin ,  no natura l  habitats a re k nown. They 
a re exclusively found in secondary habitats,  
i.e .  on disturbed soi l ,  in ruderal p laces , on 
road sides, etc. 

A n  add i t iona l  problem is  created by the fact 
that a great number of seeds a nd fruits of wild 
plants could not be ident ified to  the species 
leve l .  No ecological conclusions can be d rawn 
from seed types which may include species 
from ' different habitats .  U ndeniable field 
weeds a re not part icu larly numerous in  the 
seed record of the s ites under d iscuss ion .  Of 
Vaccaria pyramidata , a weed i n  w inter crops, 
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rather smal l  numbers of seeds were found i n  
the three sites .  Cephalaria syriaca , which i n  
many a reas of  the  Near East is a noxious weed 
in gra in  fields,  is represented at Ramad by 
only two fru i ts .  Aegilops cf. crassa is also 
sca rcely represented : a small number of 
caryopses in Ra rriad . The fru i ts  of Lolium 
temulentum , which in Nea r ' Eastern pr imit ive 
gra in  fie lds is one of the most common weeds, 
were found only in Ramad,  but  in  th is  case in  
quite cons iderable numbers. One can only 
speculate why darnel i s  not represented at  
Aswad and Ghoraife .  Were the c l imat ic  
cond i t ions there not su i table for th is  species 
or was it not unt i l  the last centuries of the 7th 
mi l lennium B .C. that  Lolium temulentum had 
arrived in the area? See, however, note under 
5 . 1 3 . 

I t  is l i kely t ha t  Bellevalia occurred i n  the 
fields; part icularly at  Ramad i t  must have 
been a common weed . Androsace maxima 
must have occurred frequently in the fie lds of 
the  Ramad fa rmers . Helianthemum cf. 
ledifolium , another potential field weed, is 
also confined to  Ramad . A mmi majus, Torilis 
and Convolvulus a re other taxa which could 
have formed part of the weed flora of t he 
Ramad fie lds,  but  they may a lso have been 
found in other d is turbed habitats .  Lolium 
(rigidum) and Phalaris (paradoxa) can both 
occur i n  fie lds .  Ryegrass must  have been a 
widespread weed ,  undoubtedly not confined 
to fie lds .  In t he v ic in ity of Aswad cond i tions 
for Phalaris seem to  have been part icu larly 
favourable.  A vena barbata and/ or A vena 
sterilis were probably also present in the fields 
of t he Neol i th ic  farmers in the Damascus 
basin, especial ly at  Ramad . Other probable 
field weeds i nclude A donis and Si/ene. 

The role of t he legum inous taxa in the field 
weed flora is rather obscure .  Medicago 
radiata seems to  occur only i n  steppe and 
desert-steppe vege ta t ions ,  bu t  t he  o t he r  
leguminous seed types i nclude species which 
at present a re fou nd i n  fie lds .  Thus, vetches 
( Vicia ) a re common field weeds, Medicago 
and Melilotus species are frequently fou nd in 
fields,  and various Astragalus species , par
t icularly annual types, are well adapted t o  
t h e  ecological cond i ti ons i n  cul tivated fields .  
Whether, and i f  so to  what extent,  wi ld 
legumes were const i tuents of the field weed 
flora must remai n  u ndecided . The charred 
seed record suggests that some legum inous 
species must have been qu i te common in the 

v ic in i ty of the s i tes, but this d oes not 
necessari ly imply that they were field weeds.  

From the field weeds no other conclusion 
can be drawn than that (part of) the crop was 
autumn sown, which is not surpris ing.  This 
rather meagre i nformat ion on agricultural 
p ractices may i n  part be due to our igno
rance in defin ing proper quest ions and to 
i nsufficient i nformat ion on the ecology of the 
species. It i s  stri k i ng that at Ramad,  field 
weeds and potent ia l  field weeds are much 
better represented than at Ghora ife and 
Aswad ; various taxa occur only in Ramad . I t  
i s  true tha t  from Ramad considerably greater 
numbers of seeds have been recovered than 
from the other s i tes, i mplying that the chances of 
fi nd ing ra re types a re better, but ,  on the other 
hand , i t  seems j ust ified to conclude that 
Ramad had a richer field weed flora than 
Ghoraife and Aswad . This could be d ue to  the 
more favou ra b le c l i ma t i c  cond i t i ons  at 
Ramad (h igher prec ip i tat ion) ,  but  i t  also is 
tempting to  suggest that with the development 
of agriculture the number of field weed species 
in the Damascus a rea i ncreased . This could 
have been b rought about by  the immigrat ion 
of weeds from other areas. Direct and i nd i rect 
contacts between fa rming communit ies must 
have fac i l i tated the m igrat ion of synanthropic 
species. 

7 . 3 .  Tai l  gra in  or pr ime gra in  

Qu i te a lo t  of t ime has  been invested i n  
measuring great numbers of  cerea l gra ins .  The 
d imens ions of the kernels should i nform us 
about the qual i ty  of the gra in  in  terms of s ize, 
and the d imens i ons and i ndex values should 
permit comparisons between samples from the 
same s i te as well as comparisons between 
sites. H owever, one may wonder whether 
i rrespect ive of the effect of t he carbonizat ion 
on the d imensions, the size ranges estab l ished 
for the cereal gra ins from Ramad,  Ghoraife 
and Aswad provide a correct picture of the 
qual i ty  of the crop. The same appl ies to  lent i l  
and pea , but  th i s  d iscuss ion wi l l  remain  
confined to  cereals .  

I n  the s i tes ment ioned above no t races were 
found of any gra in  storage p its or other 
deposits of a lmost pure gra ins ind icative of 
t he storage of gra in  ready for food pre
parat ion or being sown. Nearly all charred 
grai ns are from refuse layers and ashy 
deposits or  from occupat ional fi l l  wi thout any 
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particular  characteristics. This leaves us w ith  
the question whether perhaps the maj ority of 
these gra ins may represent the waste fract ion .  
I n  a rather far advanced stage of crop 
processing, the product is passed through a 
sieve which separates the prime gra in  from the 
smaller tai l  gra in ,  weed seeds and most other 
contaminants. The trad it ional crop processing 
of cereals has been described expertly and 
c learly (by means of flow d iagrams) by  
H i llman ( 1 98 1 ;  1 984). For  further detai ls the 
reader is referred to H i llman's papers. 

The grains from storage suppl ies, either 
found i n  primary posit ion,  e.g. i n  a storage pit  
or  vessel ,  or  in  secondary posi t ion,  e.g. 
shovelled in a pit or spread out over some a rea 
after the conflagrat ion (more or less pure 
charred gra in  deposits) , wi l l  primarily repre
sent prime grain .  One could argue that 
the cereal gra ins from refuse layers, where 
they a re mixed with great numbers of seeds of 
field weeds and other wild plants, with rach is 
remains and chaff, should exclusively o r  for 
the most part consist of ta i l  gra in .  On the 
other hand, the tai l  gra in ,  the by-prod uct of 
crop processing, was not  merely a waste 
product, to be thrown away or burned , but it 
served as animal  fodder (also as famine food 
for huma ns). Consequently, tai l  gra in  d id  not 
automatically end up i n  refuse deposits a nd 
the cereal gra ins in the Ramad , Ghoraife and 
Aswad samples may for the greater part be 
prime grain .  Could the size d istr ibution of the 
carbonized gra ins provide ind ications as  to 
the class of grain (prime grain or tai l  grain)? 

As for d istinguish ing the two classes of 
gra in  in  charred remains,  H i l lman ( 1 984) has 
d rawn attention to t he fol lowing. As has 
a l ready been mentioned, tail grain and pr ime 
grain a re separated by sieving. The mesh 
d iameters of the s ieves used determine the s ize 
of the grains which pass through . It is the 
maximum b readth (or height) of the gra in  and 
not the length which determi nes whether or 
not the gra in  can pass through the s ieve. The 
maximum d iameters (breadth  or heights) of a 
gra in  sample before sieving wi l l  show a 
normal d istribution (Gaussian curve) .  I n  
sieving some o f  the smal l  gra ins which in  
theory could pass through wi l l  be  retained on 
the s ieve together with the pr ime gra in .  
Nevertheless, the  theoretical frequency d is
tribution of the maximum diameters of ta i l  
gra ins should show a d is t inctly asymmetrical 
curve with a long tai l  to the left and rather 

HUMBERS 
O F  G R A INS /. TAIL GRAIH , / 

-� t MAX. O IAM E T ERS  OF GRAINS 

MESH D IAME  HR 

Fig. 32. The frequency d istribution of the maximum 
d iameter (greatest width or  height) of unsorted cereal 
grains is of Gaussian form. Sieving results in  the 
separation of prime grain and ta i l  gra in (the grains that 
pass through the sieve). As some of the small grains will  
usually rema in with the prime grain, the prime grain curve 
extends to beyond the sieve mesh d iameter (ind icated by 
an  arrow). After Hil lman ( 1 984) . 
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Fig. 33.  Frequency d istribution histograms for the 
maximum diameter of Triticum dicoccum grains from 
various sites. 

abruptly curtailed to the right .  This is 
i l lustrated in fig .  32. 

The frequency d istribut ions of the maxi
m u m  d ia meters of emmer wheat a n d  
naked w heat grains from Ramad a re shown as 
h istograms in figs . 33 and 34. The d istri
butions obta ined differ d is t inctly fro m  the 
t heoretical frequency d istribution of the maxi-



Table 5 1 .  Dimensions in mi1limeters and index values of Triticum durum/aestivum and T.dicoccum from various Near Eastern sites 

Date Length Breadth Thickness 100L:B 100T:B N 

Triticum durum/aestivum 
Korucutepe1 2600-2300 BC 4.87 (3.6-6.2) 3.14 (2.2-3.7) 2.55 (1.8-3.2) 156 (1 22-196) 81 (65-98) 100 
Tepecik1 Early Bronze 4.18 (3.3-5.5) 2.62 (2.0-3.3) 2.17 (1 .5-2.9) . 160 (1 34-197) 83 (69-97) 100 
Erbaba 9312 c.5800 BC 5.21 (3.4-6.3) . 2.86 (2.0-3.6) 2.36 (1 .7-3.0) 183 (150-232) 83 (58-107) 1 00 
Erbaba 1 3 1 82 c.5800 BC 5.31 (4.0-6.6) 2.97 (2.1-3.6) 2.44 (1.6-3.0) 1 80 (1 35-221) 82 (64-103) 99 
Erbaba 1 3592 c.5800 BC 5.1 2  (3.6-6.3) 2.82 (2.2-3.4) 2.38 (1 .6-3.1) 183 ( 1 31-242) 85 (56-1 1 3) 88 
Hacilar3 c.5250 BC 4.89 (2.5-6.3) 3.06 (1.5-3.8) 2.46 (1.5-3.3) - 1 60 - 80 50 
Beycesultan IV4 1 3th cent. BC 3.62 (2.3-5.2) 2.26 (1.3-3.2) 1.84 (1.2-2.6) - 160 - 81 100 
Beycesultan VI4 1 3th cent. BC 5.48 (3.7-6.8) 2.98 (2.2-3.7) 2.54 (1 .7-3.0) - 1 84 - 85 100 
Lachishs 700 BC 4.76 (3.7-5.9) 3.18 (2.6-3.7) 2.56 (2.2-3.3) 149 (1 16-192) 82 (68-100) 50 
Deu'Alli F6126. 1 200-1 150 BC 4.29 (3.4-5.2) 2.09 (1.4-2.6) 1.93 (1.5-2.3) 206 (161-272) 92 (7 1-1 1 1) 1 00 
Deir'AlIa M204a6 1 200-1 150 BC 4.86 (4.2-5.4) 3.17 (2.4-3.8) 2.81 (2.2-3.4) 154 (128-186) 89 (71-98) 100 
Deirj AlIa BB41 8b6 7th-5th cent. BC 4.16 (3.4-4.9) 2.86 (2.2�3.6) 2.50 (1.9-3.1) 146 (1 21-177) 88 (75-100) 100 

Rarnad C8 3.35 4.34 (3.4-5.4) 2.66 (2.0-3.3) 2.20 (1.6-2.9) 162 (127-204) 83 (67-100) 78 
Rarnad C8 4.75, 5.05 4.31 (3.4-6.0) 2.73 (1 .9-3.4) 2.28 (1 .6-2.9) 159 (124-238) 84 (71-97) 57 

Triticum dicoccum 
Korucutepe1 2600-2300 BC 6.20 (4.9-7.4) 2.87 (2.3-3.9) 2.54 (2.0-3.2) 217 (1 74-263) 89 (69-107) 1 00 
Erbaba 9312 c.5800 BC 5.57 (4.2-6.7) 2.40 (1 .5-3.0) 1 .99 (1 .2-2.6) 234 (188-300) 83 (62-1 10) 96 
Erbaba 426J(2)2 c.5800 BC 5.62 (4.7-6.4) 2.54 (2.0-3.1) 2.04 (1.5-2.6) 223 (175-280) 83 (61-100) 99 
Erbaba 426J(3)2 c.5800 BC 5.63 (4.0-6.3) 2.51 (1.9-3.1) 2.05 (1 .6-2.6) 225 (1 86-268) 82 (63-103) 100 
Erbaba 1 3592 c.5800 BC 5.54 (4.0-6.6) 2.45 (1 .9-3.0) 2.04 (1.4-3.0) 228 (164-285) 84 (56-1 1 1) 93 
H�ci1ar3 c.5050 BC 6.37 (5.5-7.3) 2.92 (1 .8-3.3) 2.43 (1.8-2.8) - 218 - 83 25 

Rarnad C8 4.75 5.12 (4.1-6.3) 2.31 (1.8-3.1) 2.16 (1 .6-2.6) 224 (153-283) 94 (73-1 15) 101 
Ramad C8 5.05 5.02 (4.0-6.0) 2.27 (1 :8-3.4) 2.1 1 (1 .5-3.0) 222 (161-29 1) 93 (71-115) 90 

1. Van Zeist & Bakker-Heeres, 1 975b 
2. Van Zeist & Buitenhuis, 1 983 
3. Helbaek, 1 97 0  
4 .  Helbaek, 1 961 
5. Helbaek, 1 958 
6. Van Zeist & Heeres, 1 97 3  

Sample context' 

Charred grain deposit 
Almost pure n!lked wheat sample 
Mixed sample from occupational fill 
Mixed sample from occupational fill 
Mixed sample f,om occupational fill 
Mixed cereals and pulses 
Contents of pithos 
Contents of wooden bin 
Predominantly naked wheat sample 
Almost pure naked wheat sample 
Almost pure naked wheat sample 
Almost pure naked wheat sample 

Almost pure emmer wheat sample 
Mixed sample from occupational fill 
Mixed sample from occupational till 
Mixed sample from occupational till 
Mixed sample from occupational fill 
Well deposit 
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Fig. 34. Frequency d istribution histograms for the 
maximum d iameter of Triticum durum/ aestivum grains 
from various sites. 

mum diameters of tail gra in ;  t hey show a 
more o r  less norma l  d is t r ib u t i o n .  For  
comparison the frequency d istr ibution graphs 
of emmer w heat a nd naked wheat samples 
from other Near Eastern sites a re shown i n  
figs. 3 3  a n d  34. For t h e  latter samples i t  may 
safely be assumed that  the gra ins a re from 
stored supplies which were burned .  Some 
particulars about the contexts of the samples 
a re given i n  table 5 1  which presents t he 
d ime:nsions and i ndex values of the grains 

concerned. The maximum diameters of the 
Ramad emmer wheat grains do not  differ 
s ignificantly from those i n  Erbaba 93 1 .  
S imilarly the maximum diameters of the 
Ramad naked wheat are not smaller than 
those of various naked wheat samples from 
other sites. Very strik i ng are the differences i n  
t he maximum d iameters o f  naked w heat i n  the 
three Dei r  'Alia samples. These samples are 
a lmost pure naked wheat deposits, ind icating 
that they are t he charred remains of ful ly 
p rocessed wheat supplies ready  for con
sumption. The maximum diameters of the 
Ramad emmer wheat and naked w heat grains 
do not  suggest that most of i t  is ta i l  gra in .  On 
t he contrary, the  Ramad grains may give a fa i r  
p icture of the  product of the  farmers of  this 
s i te .  

The Ramad emmer w heat is ,  on  average,
' 

s horter than that from K orucutepe, Erbaba 
and Haci lar (table 5 1 ) . As for the free
threshing wheat, the Ramad grains are rather 
small ,  on average, but samples from other 
sites yielded grains of about the same length 
or a re even smaller .  It must be left undecided 
whether the size d ifferences are due to 
d i fferent strains of wheat, to d ifferences in  soi l  
condit ions o r  to differences in c l imate (par
t icularly precipitation) .  The Ramad wheat 
samples may give an  average picture ,  perhaps 
covering various years, whereas the samples 
from grain supplies represent  the crop of one 
particular year, maybe even of one field .  

In conclusion, i t  seems justified to assume 
tha t  the Ra mad crop p lan t  seeds and  
fruits-and t he same applies to G horaife and  
Aswad - a re n o t  t he waste fract ion ,  the  
c leanings from fine s ieving, but  that they a re 
representative of the crop of the Neol i th ic 
farmers i n  the Damascus basin .  

7 . 4 .  Wild food plants 

In  addition to cultivated plants, various wild 
plant species may have played a part in  the 
diet  of Neolithic man in the Damascus area . 
Only wild plants of which  t he seeds were 
consumed by prehistoric man have a fai r  
chance o f  being represen ted i n  the occu
pational deposits. U nfortunately, for most 
of the potential wild food plants i t  i s  not  
poss ib le  to demonstrate whether or not  they 
were consumed by the inhabitants of the site 
concerned . 
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7.4 . 1 .  Wild fruit trees and shrubs 

I n  contrast to the other wi ld plants repre
sented in  the sites u nder discussion, for 
wild fruit  trees and shrubs i t  is a lmost certa in 
t hat the ir  fruits were collected for h u man  
consumption . Let us first have a l ook  at the 
wild fruits at ·Ramad . Pistacia and A mygdalus 
must have been of considerable economic 
importance because of their h ighly nutrit ive 
fruits .  It is  l ikely that both wild fruits could be 
col lected in the vicinity of Ramad . As has 
been d iscussed in sect ion 2. 1 .  3 . ,  an  open f or
est-steppe vegetation with Crataegus aronia, 
Pyrus syriaca, A mygdalus korschinskii, 
Rhamnus palaestinus and Pistacia atlantica 
is assumed to be the cl imax vegetation i n  
the Ramad area under the present-day 
cl imatic condit ions .  Thus, if the cl imate of 
8000 years ago d id not differ too mu�h fro� 
that of to-day, wild almond and pIstachIO 
were present in the area.  

I t  has been mentioned ( 5 . 2 . )  t hat the 
pistachio nutshells recovered at Ramad could 
be of Pistacia atlantica as wel l  as of/Po 
palaestina. The fruits of bo�h speci�s a re 
edible and are at present st I l i  so ld In the 
markets (Zohary & Feinbrun-Dothan, vol .  2, 
p. 298) .  Pistacia palaestina, which is one of the 
most important constituents of the r;2uercus 
calliprinos- Pistacia pafaestina maqUls asso
ciation of the Levant, could only have been 
found in the vicinity of Neolithic Ramad 
if the c limate had been considerably more 
humid .  Consequently,  it is a ssumed here t hat  
the  pistachios collected by the inhabitants of 
Ramad were of P. atlantica . As for t he 
almonds, one could at most wonder whether 
in addition to A mygdalus korschinskii and A .  
webbii , wild A .  communis occurred i n  the a rea, 
al though accord ing to M .  Zohary ( 1 973 ,  p. 
373) this is t he most mesic wil? almond 
species. As th is species is wi.dely cult l�ated and 
grows subspontaneously I� �aq�ls, �s �n 
escape from cult ivation,  Its Ind lgenelty I n  
various a reas is questionable. 

Wild a lmond and p istachio must have been 
a valuable source of vegetable fats .  Almonds 
contain up to over 50% of fats: No figure of 
the oil content of the fruit flesh of Pistacia 
atlantica or palaestina could be found . . 

Ha wthorn fruits could also be collected I n  
the surroundings of  the  site .  Crataegus aronia 
formed part of the forest steppe of the Ramad 
a rea .  FormerlY t his hawthorn species was 

general ly i nd icated as C. azarolus , but at 
present a separate species? C. aron

,
ia , is 

dist inguished ( Y 24 . ) .  AccordIng to Davls (vol . 
4, pp. 1 39- 1 40), C. azarolus is an Europea.n 
species, whereas the c losely related C. aroma 
is typically Near Eastern .  The fact that th.e 
hawthorn fruit stones at Ramad are hemI
spherical as well as three-fa�ed would also 
point to C. aronia. The frUIts of the latter 
species contain 2 to 3 stones (pyrenes) and 
those of C. azarolus usually 2 (according to 
Zohary & Fei nbrun-Dothan, vo\ . 2, pp. 
1 9-20). The yel low fruits of C. aronia �re 
ed ible and a re st i l l  sold in the markets . WIld 
pear, Pyrus syriaca , of which only a few pip 
fragments were recovered , must also have 
been a constituent of the forest steppe. 

Wi ld fig, probably wild Ficus .carica �. ,  
must l ikewise have been an apprecIated fru I t .  
For  many thousands of  years fig has  been 
cult ivated which has resulted in a large 
number of different forms. Except for the size 
and the succulence of the fruits,  cult ivated figs 
general ly do  not d iffer moq�hol?gical ly from 
wild forms. Therefore true wI ld fIgs cannot be 
d ist inguished from t h�se esca�ed fr?m 
cult ivat ion .  At oresent  fIg grows In  a WIde 
range of enviro�mental conditions : in  damp 
forest a long river banks, in open sunny and 
d ry localities and in  rock crevices (Davis, vol .  
7 ,  p .  644) . This ind icates that in  the Damascus 
a rea wild fig could have occurred on the d ry 
uplands as well as i n  stream valleys. 

It is not possible to evaluate the absolute 
economic importance of wi ld fruit  col lecting. 
On the other hand , one could attempt to 
determine whether possible d ifferences in the 
importance of fruit collecting relative to plant 
cultivation existed between sites and /  or be
tween archaeological phases of one site. To 
that end the proportions ot crop plants and 
wild fruits have been calculated per site and 
per archaeological period (table 52) .  The 
percentages a re based upon the total numbers 
of seeds and fruits of cult ivated plants and 
wild fruit trees and shrubs. As in one fig fruit  a 
very great number of pips a re found� 25 pips 
have arbitrarily been counted as one fIg .  Thus, 
the fig pips in the samples of one archaeo
logical phase have been added up and sub
sequently divided by 25. The numbers of 
Amygdafus shown in table. 5� a re �omewhat 
h igher t han one would obtaIn In add Ing up the 
num bers presented in tables 5-7. In  Amyg
dalus the weights of the shel l  fragments 



Table 5 2. Numbers and mean percentages of wild fruit types. For discussion, see 7.4.1 .  IV 
.j:>. N = total number of seeds or fruits per archaeological phase. % = mean percentage. 0-

Aswad East Aswad East Aswad West Ghoraife Ghoraife Ramad C8 Ramad M4 Ramad C8 Ramad M4 Ramad C8NW 
Phase I 11 11 I 11 I I 11 11 III 
Number of samples 9 8 1 3  1 2  1 3  6 7 22 5 7 

N % N % N % N % N % N % N % N % N % N % 

� Cultivated plants 381 83.0 2491V2 99.7 887 3 99.5 60 95.2 445V2 100 342 95.4 764 98.1  144 7 3  97 .5 4854 98.6 844V2 94.9 
Pistacia 64 1 3.9 5V2 0.2 20 0.2 2 3.2 + + 6V2 1.8 3V2 0.4 232V2 1.6 36  0 .7 38  4 .3  
Amygdalus + + + + + + 2V2 0 .3  1 1  0 .07  3 0.06 3% 0.4 
Crataegus 1 0.04 + + 1.6 5 1 .4 8 1 .0  1 15 0.8 27V2 0.6 3V2 0.4 
Ficus 8 1 .7 + + 4V2 0.05 + + 5 l A  -'Iz 0.05 5 0.03 1'Iz 0.03 % 0.05 
Capparis 6 1 .3  19 0 .2 
Rubus 1 + 
Vitis 4 0.05 � Pyrus + + 

< � Wild fruits 78 1 7. 0  6V2 0. 3 48V2 0.5 3 4.8 + + 1 6V2 4.6 14V2 1 .9  3 6 3V2 2.5 68 1.4 > 
Z 

Sum 459 2498 892 1V2 63  445V2 35 8V2 77 8V2 14836V2 4922 890 N 
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i n  each of the samples have first been added 
up and then the number of a lmond shel ls was 
determined (on  the basis of 0 .9 gram per 
a lmond) .  The weights which in  the i nd ividual 
samples resulted in  a p lus-sign contributed to 
the tota l  weight. 

Compared · to the crop plants, wi ld frui t  
percentages a re qui te low at  Ramad .  I n  the 
phase I levels t he total wi ld fruit  proport ions 
are somewhat higher than i n  the phase 1 1  
levels .  H owever, t his  may not mean anything, 
particularly because the d ifferences between 
C8 and M4 a re greater. A dec l ine of p istach io 
yields  as a result of the  cutt ing of these t rees 
for fuel seems to have been out of the 
quest ion .  

The Aswad wi ld  frui t  record d iffers from 
that of Ramad in that a lmond and hawthorn 
a re hardly represented . This should be no 
surprise as t hese arborea l species do nOI 
form part of t he st eppe vegetat ion which is 
supposed to be the p resent-day natural 
vegetation of the Aswad a rea .  H owever, 
Pistacia (atlantica) is equal ly no constituent of 
the steppe vegetat ion,  but nevertheless the 
proport ion of pistachio is conspicuously h igh 
in phase I levels a t  Aswad . During phase I 
t ime was Pistacia quite common in the Aswad 
a rea , or was this fru i t  so h ighly valued that it 
was collected in great quantit ies at  quite some 
distance from the s ite? Pistacia could only 
have grown in  the Aswad a rea if t he early 
Holocene cl imate was d ifferent from that of 
to-day, t hat  is to say, if precipitat ion was 
ma rked ly higher (2 . 1 .4 . ) .  For the t ime being 
the question of where pistachio fruits could 
have been collected by the inhab itants of 
Aswad must remain unanswered . 

As at Ramad , wi ld fig was collected by the 
Aswad people. Rubus (blackberry) and Vitis 
(grape), which a re both scarcely represented a t  
Aswad , could have been found i n  the  th ickets 
a long streams.  The presence of Capparis seeds 
at  Aswad could point to the collecting of the 
fru its of this species.  Two species come into 
considerat ion,  viz. Capparis spinosa L. and 
the c losely re lated C. ovata Desf. Capparis is a 
thorny shrub,  with pear-shaped fleshy fruits 
which a re red when ripe. The flower buds of 
Capparis spinosa a re collected and consumed 
as pickles .  The species is even cultivated for 
that purpose .  The fruits a re not particularly 
tasty, but  t hey a re eaten by ch i ld ren a nd 
others who pass by.  I n  ancient t imes the fruits 
may have been collected more intensively and 

brought home. Capparis grows wel l  in d is
turbed habitats. 

Both at  Aswad West and Aswad East, t he 
proport ions of wild fruits in  phase 1 1  levels a re 
very low, this i n  contrast to that in phase I 
(only at Aswad East) .  This d ifference is largely 
accounted for by Pistacia. Th is could ind icate 
that after phase I t ime Pistacia d isappeared 
from the area as a result of a change in  
c l imate. It i s  a lso possible that an intensi
fication of crop plant growing reduced the 
necessity of large-scale collecting of the nutri
t ive pistachio fruits. 

The hypothesis t hat the d rast ic decl ine in 
pistachio percentages at  Aswad could have 
been due to the d isappearance of this tree 
from the area is inva lidated by the compara
t ively h igh pistachio percentage in Ghora ife 
I ,  la rgely contemporaneous with Aswad 1 1 .  
Ad mittedly the numbers of seeds and fruits 
in phase I at Ghoraife a re very low (see also 
table 9) which should call for some caution 
i n  drawing conclusions .  The proportion of 
fruits in phase 1 1  levels at Ghoraife is negli 
gible .  

7 .4 .2 .  Other potential wild food plants 

One may safely assume that some of the wi ld 
plant species demonstrated for the s ites under 
d iscuss i o n  were exp lo i ted for foo d ,  for 
med icinal purposes, as ki tchen herbs, and so 
on. I t  is ,  however, very d ifficult to prove the 
use of wi ld herbaceous plants for part icular 
purposes. Only c ircumstant ia l  evidence can 
provide ind ications

' 
in  this respect, e.g. an 

accumulat ion of the seeds of a potent ia l  wi ld 
food plant in  a storage pit  o r  in  ( the remains 
of) a vesse l .  Only the use of the seeds of wild 
plants for human consumption, as a condi
ment or as a spice can under ' favoura ble 
circumstances be demonstrated or  at least be 
made l ikely. For plants of which the vegeta
t ive parts, such as leaves, roots and bulbs ,  
were consumed, the chances of fi nd ing 
i nd ications of the ir  actual explo itation by 
ancient man a re very smal l ,  except in  a reas 
with an ext remely d ry c l imate, such as  Egypt, 
where plants a re p reserved in  a desiccated 
condit ion.  

Even for wild plants the seeds of which 
could have been consumed there is no 
convincing evidence that they were used as 
such by the inhabitants of Aswad,  Ghoraife 
a nd Ramad . Various potential  wi ld food plant 
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seeds occur i n  appreciable numbers in more 
t han  one sample, but  th is  is st i l l  no proof of 
their intentional harvest ing .  Although Carex 
a nd Scirpus fruits ,  which a re rich in starch , 
are not  reported as  being used for human 
consumption, one should consider the possi
b i l i ty that these fruits p layed a part in the 
d iet of the inhabitants of Aswad . The 
d iscussion of the possible role of wi ld food 
plants wi l l  remain confined here to grasses 
and legumes. Both groups of plants a re rather 
well represented in the sites u nder d iscuss ion 
a nd particularly H elbaek ( 1 969) has stressed 
t he potential importance of the seeds of wi ld 
grasses and legumes i n  t he d iet of a ncient 
man .  

Just  as  for t he crop p lant  species (7 . 1 . 1 . , 
table 50), for the wi ld grass a nd leguminous 
seed types the mean percentages per site and 
per archaeological phase have been deter
mined . However, in this case no per
centages but the numbers of seeds in each of the 
samples were added up, whereupon the per
centages were calculated upon of sum of 
all grass or leguminous seeds in the group of 
samples concerned (table 53) .  Because of the 
anomalously Ja rge number  of Astragalus 
seeds in  M4 2 .80 th is  sample has been left out 
here . The dominant percentages a re u nder
l i ned. From table 50 it  is c lear that among 
the leguminous seed types , those of Trigo
nella astroites are most common at  Aswad,  
whereas at Ghoraife and Ramad the domi- ' 
nant legumes a re Melilotus and Astragalus, res
pectively. I rrespect ive of the poss ible eco
nomic importance of the wild legumes, i t  seems 
reasonable to conclude that there were ap
parently considerable d i fferences in the fre
quencies of the var ious Leguminosae taxa i n  
the vicin i ty o f  t h e  sites concerned.  I t  i s  un
l i kely that  the conspicuous differences i n  
the dominant  seed type a re whol ly due to 
d ifferences i n  prefere nce for particular species 
by the i nhabitants of the sites. As has a l ready 
b e e n  me n t i o ne d  ( 7 . 2 . 2 . )  mos t  of  t h e  
leguminous taxa shown in  table 5 3  could have 
formed part of the natura l  (semi-)steppe 
vegetation as well as  of the field weed flora. If 
t he small leguminous seeds were from plants 
of the natural vegetat ion,  one could speculate 
that they were del iberately b rought to the site 
a nd the same could be true for field weeds.  I t  
can not b e  excluded that field weed remains 
a rrived in the site as  an admixture to the 
harvested crop and t hat  the leguminous seeds 

consti tute crop clean i ng residues. H owever, if 
cereals were reaped by cutt ing or b reaking off 
the ears or by uproot ing and pulses by picking 
the pods or pu l l ing up the whole plants, not 
many field weed seeds would have ended up in 
t he crop. It  is tempting to assume that a t  least 
some of the charred leguminous seeds are 
t he remains of food waste, but aga i n  there 
is no  convincing evidence for the intent ional  
harvest ing of these seeds.  I f  wi ld leguminous 
species were a l ready gathered by the inhab
itants of the si tes we do not know for what 
purpose . 

A mong the wild grass caryopses, those of 
Lolium spec.  a re d ominant  i n  a l l  s i tes ( the 
h igh proportion of u nidentified grasses i n  
phase I a t  Aswad East i s  due t o  poor 
preservation) .  Phalaris is fa irly common i n  
phase I I  levels at  Aswad,  whereas Lolium 
temulentum could only be established for 
Ramad , where it must have been a common 
gra i n  field weed .  One may wel l  doubt whether 
Lolium fru its were attractive as human food . 
The dehusking m ust have been a ted i ous and 
strenuous task. On the other hand , the freeing 
of wi ld legu minous seeds from the hard
wal led pods must  equal ly have required much 
pounding. As wi th  the leguminous seeds, i t  
must aga i n  be remarked tha t  wild grass fru i ts 
could have been col lected for human con
sumpt ion,  but that the presence of somet i mes 
qui te considerable numbers of these fruits 
can also be explained in  other ways. 

Admittedly the d iscussion of wi ld grasses 
a nd legumes as possible food plants of the 
i nhabitants of Aswad,  G horaife a nd Ramad is  
d isappoint ing i n  that the seeds the mselves 
and/ or the seed frequencies do not give any 
c lues i n  this respect .  As wi ld legumes and 
gramineous plants are  nevertheless a valu
a ble potential source of food,  the frequencies 
of these seed types have been compared 
with those of the crop plants. For each of 
the samples the proportions of crop plants, 
wild G ramineae and wild Leguminosae rel
at ive to the sum of the seeds a nd fruits of 
these categories were determi ned . The results 
a re presented in  the tr iangula r d iagrams of 
figs . 35-38 .  If t he total number of seeds of 
these c lasses of plants was less than 20, the 
proportions were not determined and toe 
sample was rejected . The purpose of this 
operat ion was to establ ish whether there a re 
d ifferences i n  the range of these proport i ons 
( the d istr ibut ion of c i rcles and tr iangles i n  the 
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ASWAO • PHASE I EAST 
o PHASE 1 1  EAST 
6PHASE II WESI 

Fig. 35 .  Triangular d iagram showing the relative 
proportions of crop plants, wild grasses and wild legumes 
for samples from Aswad.  

GHORAIFE P H A SE 11 

Fig. 36. Triangular diagram showing the relative 
proportions of c rop plants, wild grasses and wild legumes 
for samples from Ghoraife. 

d iagrams) between sites and between phases 
and / or squares in one site . There was also a 
faint  hope that some more i ns ight could be 
gained into the actual use of wild grasses a nd 
legumes as  food plants .  

Although, as could be expected , the p ro
portions between crop plants,  grasses and  
legumes d isplay a rather wide scatter, some 
d isti nct patterns can be observed . M ost 
consistent a re t he proportions in the Ramad 

RAMAO M ( • PHASE I 
O PHASE lI 

Fig. 37. Triangular diagram showing the relative 
proportions of crop plants, wild grasses and wild legumes 
for samples from Ramad M4. 

�
6 R A S S [� 

RAMAO CB .PHASE I 
o PHASE 11 
6PHASE III 

Fig. 3S. Triangular d iagram showing the relat ive 
proportions of crop plants, wild grasses and wild legumes 
for samples from Ramad CS. 

C8 samples, that is to say, t he c ircles cluster 
n icely i n  one secti o n  of t he d iagram (fig. 38) .  
Grass seed proportions a re a lways below 20% 
a nd mostly below 1 0%. The proportions of 
crop plants a re up to over 90% and rarely 
bel6w 50% Wild legumes are well repre
sented , wi th values of over 20%, i n  about 2/ 5 
of the samples . I n  the phase I samples, crop 
p lant  proportions are certai n ly not lower than 
in the phase 1 1  samples, so that at  least these 



Table 53. Numbers and mean percentages of wild leguminous and gramineous seed types. For discussion, see 7.4.2. IV 
VI 

N = total number of seeds or fruits per archaeological phase. % = mean percentage. 0 

Aswad East Aswad East Aswad West Ghoraife Ramad C8 Ramad M4* Rarnad C8 Ramad M4 Rarnad C8NW** 
Phase I II II II I I II II III 
Number of samples 9 8 1 3  1 3  6 6 22 5 7 

N % N % N % N % N % N % N % N % N % 

Astragalus 41 4.6 12 6.1  75 6.2 4 1.1 45 54.9 54 68.4 2782 66.6 290 58.7 1 1 1  33.9 
Coronilla 10 0.2 5 1 .5 
Lathyrus cf. cicera 1 0.2 
Medicago radiata 29 3 .3  1 8  9.2 66'h 5.5 4 4.9 1 1 .3  185 4.4 12 2.4 8 2.4 
Medicago spec. 1 0.5 1 0.1 5 1.4 6 7.3 89 2.1 1 7  3.4 40'1. 12.4 
Melilotus 3 0. 3 34 17.3 23 1.9 291 80.7 7 8.5 1 1  1 3.9 189 4.5 4 0.8 16 4.9 
Onobrychis 1 0.1 16 0.4 2 0.4 4 1.2 
Trifolium 5 1.4 � 
Trigonella astroites 757 85.3 1 07 54.6 879 72.9 4 4.9 1 1 . 3  602 14.4 68 13.8 82 25.0 <: 
Vicia (incl. V.ervilia) 50'h 5.7 21 10.7 150'h 12.5 29'h 8.2 1 3  15.9 12 15.2 262 6 .3  83  16.8 41 12.5 :> 
Unidentified 6 0.7 3 1.5 1 1  0.9 26 7.2 3 3.7 41 1 .0 1 7  3.4 20 6.1 Z 

N 
L Leguminosae 887'h 196 1206 360'h 82 79 4176 494 327'h t:l 

CIl 
Aegilops 6 0.3 1 0.2 + + >-j 
Avena 1 0.6 9 0.3 0.5 3'h 12.3 68'h 4.0 22 3.5 4 3.7 

t«> 
..... 

Bromus spec. 1'h 4.4 22% 14.4 83'h 3.2 1'h 0.8 1 0.5 38'h 2.2 4'h 0.7 1 0.9 > 
Bromus sterilis 2 5.9 2'h 0.1  p:: 
Echinaria 24 0.9 1 1  5.6 3.5 1 0.5 101 5.8 90 14.3 12 1 1 .2 I::t' 

:> 
Eremopyron 1'h 4.4 2'h 1.6 8'h 0.3 18 1.0 22 3.5 6 5 .6 � 
Hordeum spec. 1 0.6 30 1.2 5 0.3 1 0.2 � trl 
Lolium spec. 1 2.9 78'h 49.6 1763'h 67.8 167 85.2 20 70.2 141 7 1 .9 964'h 55.8 41 6.5 33 30.8 ::0 

:l:: 
Lolium temulentum 1 3.5 42 21.4 324 1 8.8 183 29.0 16 15.0 trl 
Phalaris 5 14.7 40 25.3 595 22.9 7 3.6 2 1 .0 15 0.9 3 0.5 5 4.7 trl 

::0 
Stipa 2 0.1  'h 0.1 4 3.7 trl CIl 
Type A 14 0.5 1 3.5 5 2.6 9 3  5 .4 101'h 16.1 2 1 .9 
Unidentified 23 67.6 12'h 7.9 73'h 2.8 8'h 4.3 2 7.0 4 2.0 90 5.2 161 25.5 24 22.4 
L Gramineae 34 158\4 2601 196 28'h 196 1728 630'h 107 

* M4 2.80 not included 
** Numbers corrected for sample at 2.15 m (see 7.5.) 



Archaeobotanical studies in the Levant I 25 1 

proport ions do not  point  to an  i ncreasing 
i mportance of plant cul t iva t ion in the course 
of t ime .  Curiously the proport i ons in the 
Ramad M4 samples (fig. 37) scatter much 
more widely than t hose in the C8  samples , 
which demonstrates aga in  that the data 
obta i ned from the invest igat ion of one a rea 
( sound i ng) of a site a re not necessa ri ly  
representat ive for t he whole of t he s i te .  

The Aswad p hase I samples ( t riangular 
symbols) give a picture which d iffers from that 
of the phase 1 1  samples ( open and black 
c ircles) (fig .  35) .  The grass seed proport i ons 
a re nearly a lways below 1 0% and those of the 
w i ld legumes over 20% in  most of the phase I 
samples. Crop plant proporti ons are com
parat ively low. I n  contrast , the maj or i ty 
of t he phase 1 1  samp les have crop plant  
p roportions of over 70%. The phase 1 1  
samples of both soundings ( Aswad West and 
East) show no identica l d istr ibut ion,  bu t  
nea rly a l l  of  t hem a re p lotted i n  the  upper part 
of the triangular d iagram,  a bove t he 60% crop 
plant frequency l i ne .  The Aswad data could 
suggest t hat in  p hase I ,  crop plant cult ivation 
was of less economic importance than i n  
phase 1 1  and that  the collect i ng o f  wi ld 
leguminous seeds played an  i mportant part. I n  
t his  connection  i t  may be remembered t hat the 
proport ion of wi ld pistachio frui ts is cons
picuously high in phase I levels at Aswad 
( 7 .4 . 1 . ) .  

Because of the low numbers of seeds and 
frui ts no proport ions could be determined for 
t he Ghoraife phase I samples. The phase I I  
samples give a picture which i s  almost 
complementary to the Ramad C8 d is tr ibut ion 
pattern (fig. 36) .  Compared to the Ramad 
samples, wi ld grass p roport ions a re h igh at 
Ghoraife and those of crop plants generally 
low. I n  the maj ori ty of the samples crop plants 
score less than 50%. Could th i s  imply that at 
Ghoraife the col lect ing of wi ld legumes as  well  
as  of wild grasses was of considerab le 
economic importance? Has plant cult ivat ion 
a lways been somewhat marginal a t  Ghoraife? 
Anyhow, the d istr ibut ion patterns i n  the 
tr iangular d iagrams suggest that the plant 
h usband ry of the lat ter s i te d iffered qu i te 
marked ly from that  a t  Ramad and Aswad . 

7 . 5 .  Ramad phase I I I  

So fa r t he Ramad phase I I I  samples have not 
yet been included in the d iscuss ion .  I n  

contrast t o  the aceramic phase I and 1 1  levels, 
phase I I I  is pottery Neol i thic ,  dated to the end 
of the 6th m il lenn ium B . C. (2 .4) .  Thus, there is 
a h iatus of 700 to  800 years between the end of 
t he phase 1 1  habi tat ion and the phase I I I  
occupat ion of Ramad . Phase I I I  leve ls have 
been uncovered only i n  square C8, where p i ts 
i n  the phase 1 1  deposits have been dug by the 
phase I I I  occupants .  I t  has a l ready been 
mentioned t hat t he fi l l  of these pits consists, at 
least i n  part ,  of reworked phase 1 1  material .  A 
radi ocarbon determinat ion of charcoal from 
phase I I I  gave a phase 1 1  date (GrN-4823: 
5930 ± 5 5  B . C. ,  t ab le I ) .  Th i s  d oes no t  
necessari ly i mply t ha t  a l l  p lan t  remains i n  
phase I I I  levels a re of p hase I I  or igin .  I n  th is 
connection  i t  may be pointed out that the 
an imal  bones i n  phase I I I  levels d iffer from 
those i n  phase I I  levels in that domestic 
an imals a re represented (2.4 .) .  At  least some 
of the charred seeds and fru i ts i n  the phase I I I  
deposits may date from the pottery Neol i th ic 
hab i tat ion .  

I t  w i l l  be  clear that the  examinat ion of  
samples conta in i ng vegetable remains of 
d i fferent periods can be of only l imited va lue .  
I t  is poss ible that i n  phase I 1 1  levels crop 
plants and / or wild plants occur not repre
sented in the aceramic levels. Conspicu
ous differences in the proport ions of crop 
plants and/  or wild plant taxa between 
phase I I I  and I I  levels could point to 
d ifferences i n  plant exploitat ion and/ or to 
d ifferences in environment. I nstead of specu
lat ing what k i nd of information could be 
extracted from the mixed seed record ,  we wi l l  
take the pract ical l ine a nd examine whether 
the phase I I I  samples give occasion to 
part icula r conclusions or comments. 

I t  is most obvious to compare the seed and 
frui t  proport ions i n  the phase I I I  samples 
( C8NW) with those of phase 1 1  at C8S E .  The 
mean crop plaf\1 percentages for phase I 1 1  
d i ffer from those of phase 1 1  i n  that i n  phase 
I I I  pulse crops a re better represented : 1 5 . 1 
aga i nst 7 .6% ( table 50) .  This could possibly 
ind icate that the phase I I I  occupants la id 
more emphasis on the cul t iva t ion of pea and 
lent i l .  There a re no ind icat i ons that the phase 
I 1 1  occupants grew plants not cult ivated by 
the aceramic Neol i th ic inhabi tants of Ramad . 
On the other hand,  it is possible that some of 
the crop plants of t he phase 1 1  fa rmers were 
not grown by the pottery Neol i th ic people .  
There is even no absolute proof that any 
plants were cult ivated . 
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It is s tri k i ng that the mean Pistacia value i n  
phase 1 1  I i s  h igher than in  a ny o f  the other 
Ra mad levels ( C8 as wel l  as  M4) .  Could th i s  
ind icate that t he phase I I I  occupants u t i l i zed 
much la rger quant i t ies of pistach io nuts than 
the aceramic inhab itants (table 52)? 

W i t h  respect to  the w i ld  gra ss a n d  
leguminous mean percentages ( table 53)  the 
fol lowing should be rema rked . As of C8N W 
2. 1 5  only 1 / 4 of the sample had been 
examined , the numbers of wild grass and 
legu m i nous seeds in t h i s  sample were 
mul t ipl ied by four before the sums on which 
the percentages are based were determi ned 
(7 .4 . 2 . ) .  Among the w i ld legumes, Astragalus 
is predomina nt ,  but the mean percentage i s  
lower than that for the C8 phase 1 1  samples. 
On the other hand , Trigonella astroites-type 
and Medicago spec. score h igher in the phase 
I 1 1  levels .  M ea n  wi ld grass percentages show 
a lso some d ifferences between both phases .  
Thus, t he phase I I I  samples show h igher 
Phalaris and Echinaria va lues than those of 
phase 1 1 .  The w i ld legume a nd grass 
proport ions seem to support the hypothesis 
t hat  t he seeds a nd fru i ts in the phase I I I  levels 
a re not exclus ively of secondary origin ,  but  
t hat the pottery Neol i th ic habi tat ion a lso 
contr ibuted to the seed content .  

The d istri but ion of the proport ions between 
crop plants ,  wild legumes a nd grasses in t he 
phase I I I  samples fa l ls w i th in  the scatter of t he 
phase 1 1  proport i ons ( t r iangu lar  d iagram of 
f ig .  38) .  In t h is  respect t here is no  clear 
d is t inct ion between the  phase I I I  samples and 
those of p hase I I .  

A weak point  i n  the above d iscuss ion i s  t he 
fact that the mean values for the phase I I I  samples 
have been compared wi th  those for the whole 
of phase 1 1 ,  whereas it might have been better 
to  compare t hem with the mean values for 
phase 1 1  samples from only the upper 2 . 50 m ,  
from where the redeposi ted material origi
nated . However ,  relat ively few phase 1 1  sam
ples from between 1 . 00 a nd 2. 50 m and none 
from above 1 . 00 m (3. 2. 1 . ) a re ava i lable .  

In conclus ion ,  d ue to the mixed origi n of 
t he samples very l i t t le  can be said about the 
plant husbandry of the phase I I I  occupants .  
The utmost reserve should be mainta ined i n  
drawing i nferences from the  comparison 
between phase ' I l l  a nd I I  samples .  

7 .6 .  Other uses of w i ld plants 

As has been stated above ,  it is d i fficu lt to 
evaluate t he role of potent ia l  wi ld vegetable 
food resources other than wi ld fru it t rees on 
the basis of t he cha rred seed record . The same 
appl ies to most other forms of exploi tat ion of 
t he wild flora . Only the use of wood as fuel  
can satisfactor i ly be at tested by the charcoal 
remains .  No systematic determi nat ions of 
cha rcoal have been ca rried out, but for 
Ramad the fol lowing wood types could be 
established : Prunus-type , Pyrus/ Malus/ Cratae
gus, other Rosaceae, Quercus, Fraxinus, Celtis/ 
Ulmus a nd a type which could be of Pistacia. 
Amygdalus is i ncluded i n  t he Prunus-type. 
Fraxinus and Ulmus could have occurred i n  the 
river bank forest (2. 1 . 3) .  Celtis is less l ikely 
because no fru i t  remains of th is  species were 
found .  Somewhat puzzl ing is the oak charcoa l 
( Quercus ). Oak is no constituent of the 
a lmond-pistach io forest-steppe a nd at  present 
the nearest oaks occur at qui te some d istance 
from Ramad , on the east-fac ing flanks of the 
Ant i-Lebanon.  Oak could only have grown i n  
the surroundings o f  Neol i t h ic Ramad i f  
precipita t ion  was cons iderably h igher than  
nowadays . 

It is l ikely that chaff was burned , but it 
cannot be determined to what  extent a n nual 
species and l igneous perenn ia ls ,  such as 
Astragalus a nd Artemisia , were used fo r 
hea t ing .  

One may assume that reeds a nd rushes were 
ut i l i zed : At Aswad ,  lumps of baked clay wi th  
ImpreSS ions of reed stems, apparently frag
ments of the walls of huts,  have been fou nd 
(see 2. 2) .  No impress ions of mats or  charred 
ma t remains are report ed . 

The heal ing p roperties of various plants 
must certa i nly have been known,  but i nd i 
ca t i ons for t he actual collect ing of  med i
C ina l  wi ld plants are non-existent .  The 
s ingle fru i t  of Verbena o.flicinalis , a we l l
k n own med i c i na l  p lan t  recovered from 
Ra mad ,  can hard ly be add uced a s  evidence of 
its be ing col lected for the prepa ra t ion  of fo lk  
med ic ine .  There is l i t t le sense i n  enumerat ing 
more poss ible uses of wi ld plants ,  if for each 
case t he co ncl u s i on  must be t ha t  the  
a rchaeobotan ical record is inconclus ive i n  th i s  
respect .  Ad mit tedly, th i s  i s  somewhat d is
appoint ing, but one should be well aware of 
the l imi tat ions of this field of resea rch . 
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8 .  S U M M A RY 

In  the present study the results of the 
palaeobotanical examinat ion of the Neol i th ic  
sites of Aswad , G hora i fe and Ramad , i n  the 
Damascus bas in (fig. I ) , a re presented . I n  each 
of t he  s i tes two acera m ic phases a re 
d is t inguished . The t ime spa ri covered by the 
pre-pottery NeoTi th ic  habitat ion is rad io
carbon dated from c. 7800 B .C .  ( basal levels 
of Aswad I) to c. 5950 B .C .  (phase 1 1  at 
Ramad) .  The chronologica l correla t ion be
tween t he s i tes i s  shown in fig. 6. Aswad and 
Ghora ife ,  wi th  mean annual prec ip i tat ion of 
less than 200 mm, a re s i tua ted in  the steppe 
zone .  The natura l  vegeta t ion of the Ra mad 
a rea , wi th  250 mm prec ip i tat ion annual ly,  is 
an a lmond-pistach io forest-steppe. 

Samples for palaeobotanical resea rch were 
taken mainly from exposed sect ions ;  only at  
Ramad part of t he samples a re from surfaces 
exposed dur ing t he 1 965 excavat ion cam
paign. Charred plant rema ins were recover
ed in the field by means of manual wa ter nota
t ion .  The resul ts  of t he analyses a re shown in 
ta bles 5- 1 0. 

Crop plant remai ns were found in  a l l  levels 
examined (figs . 1 1 , 1 4- 1 6, 1 8-20) . In add i t ion 
to the gra ins of Triticum dicoccum and T. 
monococcum , la rge quant i t ies of sp ikelet 
forks and glume bases of hu lled wheat were 
recovered . On t he basis of the morphology 
and s ize frequency d istr ibut ion no e inkorn 
wheat spi kelet rema i ns could be  d ist inguished . 
The ident i ty of t he free-th reshing wheat .  T. 
durum or  T. aestivum , cou ld not  be 
determined . Br i t t le- as wel l  as  tough-rach ised 
two-rowed h u l led bar ley is rep rese nted 
(Hordeum spontaneum and H. distichum ) .  
Ped icellate lateral florets occur also i n  H. 
distichum. There i s  a d iscrepancy between 
the proport ions of wild barley-type rach is i nter
nodes and wi ld bar ley-type gra ins (table 1 8 ) .  
The naked bar ley i s  ascr i bed to t he s ix-rowed 
species H. vu/gare var. coe/este. 

The Ramad l i nseeds a re attr ibuted to 
Linum usitatissimul17. The ident ity of the 
Linum seeds from Aswad and Ghora ife , 
wh ich a re smal ler, is not certa in  (wi ld or 
cu l t i vated ) .  The l en t i l  seeds a t  Ramad 
certa in ly  belong to t he domest icated type . 
Those a t  Aswad a re,  on average, smaller 
which could i mply an early stage of len t i l  
cul t iva t ion .  Peas a re ,  wi th  some reserve , 
a t t r ibuted to  Pisum sativul17 . Bitter vetch 

( Vicia ervilia ) is ha rdly represented suggest ing 
that  th is  species was not cult ivated . 

I n  sect ion 5 the seeds and fru its of the wi ld 
p lant  species found i n  t he s i tes u nder  
d iscuss ion a re described . The descript ions are 
supplemented by drawi ngs (figs . 2 1 -26, 28,  
30) .  

There a re marked d ifferences in average 
numbers of seeds a nd fru its per volume of soi l  
between the s i tes and between phases with in 
one s i te ( table 49 ) .  Seed frequencies at  
Ghora ife a re lower than at Ramad and 
Aswad . In all three s i tes, phase I samples 
y ie lded , on average, cons iderab ly  lower 
numbers of seeds than phase I I  samples. These 
d i fferences in seed depos i t ion a re d ifficult  to 
expla in .  M oreover, at Aswad phase II samples 
from two sound i ngs d i ffe r conspicuously in  
mea n seed frequencies. 

The earl iest Neol i th ic  inhabi tants of the 
Damascus basin ( Aswad,  phase I) grew 
Triticum dicoccum and probably Hordeum 
distichum" Pisum a nd Lens. I n  phase 1 1  a t  
Aswad,  Triticum monOCOCCUI17, T. aesti
vum/ durum, Hordeum vu/gare var. coe/este 
and probably Linum (usitatissimumj were 
added to the crop plant assort ment .  Cicer 
(chick-pea ) appeared later in the charred 
seed record and rema ined of minor import
ance. Emmer wheat was probably the most 
common cerea l .  The proport ion of free
thresh ing wheat increased in later periods 
(phase II a t  Ghoraife and Ramad ) .  I n  a l l  t h ree 
sites, phase I leve ls have ma rked ly h igher 
pulse crop proport ions than phase I I levels 
( table 50) .  

The Aswad fa rmers may have laid out t he ir  
fields in  the marshy zone of La ke Aateibe, 
t hus compensa t ing for the low prec ip i tat ion .  
A fa i rly  great number of wild plants attested 
for Aswad,  Ghora ife a nd Ramad could have 
occurred as field weeds whi le at t he same 
t ime forming part of the natural vegetat ion.  
Typical  fie ld weeds ,  such as Vaccaria 
pyramidata, Cepha/aria syriaca and Aegi/ops 
cf. crassa , are scarcely represented . Ramad 
seems to have had a richer fie ld weed flora 
than Aswad and G horaife .  Although most of 
the samples a re from refuse depos i ts ,  i t  is 
l ikely that t he cereal gra ins  a re mainly not ta i l  
gra'in  of t he waste fract ion but pr ime gra in .  

Of  the w i ld  fru i t  t rees, Pistacia (at/antica) 
and Ficus (carica) are represented in  a l l  t h ree 
sites. Amygda/us and Crataegus (aronia ) 
rema ins were hard ly found a t  G hora ife and 
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Aswad , but  are fa i rly common at Ramad . 
Capparis is confi ned to Aswad . Wild fru i t  
percen tages a re very low i n  phase I I  levels at  
Aswad a nd Ghora ife ( table 52) . 

Mean wi ld grass and leguminous seed 
percentages have been determined per sound
i ng a nd per archaeological phase ( table 53 ) .  
AmclI1g the w i l d  legumes , Astragalus i s  most 
common at Ramad , whereas at  Ghora ife 
phase 1 I  and Aswad the dominant leguminous 
seed types are Melilotus and Trigonella astroites 
type, respect ively. Among the wild grasses , 
Lolium spec . i s  usually the dominant  type . 

The proport ions between crop plants ,  wi ld 
legumes a nd wild grasses in each of the samples 
are plot ted i n  the t ria ngu la r d iagrams of figs . 
35-38 .  There are marked d ifferences in the 
d is tr ibut ion patterns of the proport ions  
between s i tes and somet imes a l so between 
phases and/  or sound ings at one s i te .  The 
possi ble role of the seeds and fru i ts  of wi ld 
grasses and wild legumes i n  the d iet of the 
aceramic Neo l i th ic  i nhabitants of the s i tes 
cannot be determi ned . 

The seed content of the Ramad phase I I I  
levels (pottery Neo l i th ic )  i s  at  least i n  part  
redeposited phase I I  materia l .  Th is fact makes 
i t  very d ifficul t  to draw conclus ions on  the 
plant husbandry of the phase I I I  occupa nts .  
There is no evidence of crop plants t ha t  had not  
been grown a l ready by phase I I  farmers . 
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