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Plant imprints in daub fragments from the early 
Neolithic site of Gaspeia (Alvalade, Portugal)

Emergency archaeological excavations were under-
taken in several fieldworks campaigns due to works on 
the train track of the high Sado basin, Alentejo Litoral 
region, Southwestern Portugal. 

The early Neolithic site of Gaspeia was one of the 
archaeological sites which was affected. From Gaspeia 
(Alvalade, Portugal), daub fragments from 75 different 
contexts were analyzed for plant imprints. Therefore 
several hundred samples containing daub fragments 
were visually inspected with the naked eye and with 
the help of a binocular loupe. Number and quality of 
visible imprints on the surface of the daub were low. 
All the analyzed daub was tempered minerally but not 
intentionally with plant material. For better visibi-
lity, the imprints which are negative hollows in the 
clay matrix were transformed to silicon casts which 
are then positive molds of the former plant material 
which had decayed. For the casts, the dental silicon 
Xantopren L blue and the activator Universal Plus 
were used. Of all hollows on the surface of the daub in 
the size of cereal grains or seeds of pulses, silicon casts 
were taken as well as from structures that were sus-
pected of being caused by vegetable remains like seed, 
fruit, florescence, calyx, leaf, culm, spikelet, rachis, 
rhizome, etc. Our attention was focused on imprints 
of cereal grain and chaff as well as seeds of pulses to 
reconstruct the crop cultivation at the early Neolithic 
site. The plant imprints most probably were caused by 
chance and not because of intentional use of chaff for 
tempering the clay and preventing desiccation cracks. 
Most of the analyzed cavities turned out to be caused 
by pebbles as suggested by the irregular and dull sur-
face of the silicon casts.

In the daub fragments of the 75 samples of which 
silicon casts were taken, a total of 219 imprints were 
analyzed (s. Tab. 1). Only a small portion of these 
imprints were caused by plant material. In 32 samples a 
total of 89 plant imprints were found. Crops are repre-
sented by only 9 cereal imprints (s. Tab. 2) in 7 pieces of 

daub from 7 different samples. Two grains were found, 
one grain identified as barley (Hordeum vulgare) another 
grain could not be determined further then indetermi-
nable cereal (Cerealia Indeterminata). The silicon casts 
of other imprints showed parts of the spikelet most pro-
bably from einkorn (Triticum cf. monococcum) because of 
a narrow angle and another one possibly from emmer 
(T. cf. dicoccum) with a wide angle of the basal glumes 
(for details of determination see Jacomet et al. 2006). 
Only one silicon cast of a spikelet imprint is well enough 
preserved to be absolutely certain with the identifica-
tion as emmer wheat (Triticum dicoccum). Some chaff 
imprints of culms and a rachis segment are less diag-
nostic and cannot be determined to species level. Those 
casts are listed in Tab. 1 as (Cerealia Indeterminata). The 
separation of cereal culms and wild grass culms is made 
by size. Culm fragments are rounded tubes with culm 
nodes, sometimes with a fine cellular structure in lon-
gitudinal direction visible under magnification on the 
outside. Other identification of plants as florescence/

O sítio arqueológico da Gaspeia e a neolitização do território de Alvalade - Sado (Setúbal Arqueológica, vol . 19, 2020), p. 163-166

Hans-Peter Stika

Fig. 1 - Location in the Iberian Península of Gaspeia and Casas 
Novas, sites compared in this paper.



T
ab

le
 1

 - 
Sa

m
pl

e 
of

 d
au

b 
fr

ag
m

en
ts

 a
na

lis
ed

 a
nd

 so
m

e 
po

tt
er

y 
sh

er
ds

 (b
ro

w
n)

.

S
o

n
d

.
S

e
c

t
o

r
S

q
u

a
r

e
L

a
y

e
r

N
u

m
b

e
r

G
r

a
i
n

S
p

i
k

e
l
e

t

C
e

r
 

c
u

l
m

C
e

r
 

r
a

c
h

i
s

P
o

a
c

 

c
u

l
m

P
l
a

n
t
 

I
n

d
e

t

P
l
a

n
t
 

R
h

i
z

o
m

C
a

l
y

x
/

f
r

u
i
t

P
l
a

n
t
 

t
w

i
g

 
L

e
a

f
 

f
r

a
g

.

P
e

b
b

l
e

I
n

d
e

t
.

X
X

16
E2

 - 
St

ru
ct

.1
6.

E2
2D

G
A

SP
.0

2.
53

23
Po

ac
ea

e 
cu

lm
 fr

ag
. 2

2

X
IX

26
St

ru
ct

.2
6.

D
5 

(1
/2

 E
)

2C
G

A
SP

.0
2.

53
25

C
er

ea
lia

 c
ul

m
 fr

ag
. 1

, P
oa

ce
ae

 c
ul

m
 fr

ag
. 1

3,
 

pe
bb

le
 1

1
13

1

X
IX

26
F8

2C
G

A
SP

.0
2.

53
50

In
de

t. 
2

2

X
IX

26
D

4
2C

G
A

SP
.0

2.
53

51
Pl

an
t I

nd
et

. f
ra

g.
 2

2

X
IX

26
F3

2C
G

A
SP

.0
2.

53
52

pe
bb

le
 3

3

X
IX

26
E1

 - 
St

ru
ct

.2
6.

E1
2C

 b
as

e
G

A
SP

.0
2.

53
53

Pl
an

t I
nd

et
. f

ra
g.

 4
4

X
V

II
46

F2
2C

G
A

SP
.0

2.
53

54
Pl

an
t I

nd
et

. f
ra

g.
 1

, p
eb

bl
e 

1
1

1

X
IX

26
E1

2C
 b

as
e

G
A

SP
.0

2.
53

55
Po

ac
ea

e 
cu

lm
 fr

ag
. 4

4

X
IX

26
F3

2C
G

A
SP

.0
2.

53
56

C
er

ea
lia

 In
de

t. 
gr

ai
n 

1,
 p

eb
bl

e 
2

1
2

X
X

V
I

65
G

12
2A

G
A

SP
.0

2.
53

57
pe

bb
le

 1
1

X
X

16
E2

 - 
St

ru
ct

.1
6.

E2
2D

G
A

SP
.0

2.
53

58
pe

bb
le

 1
1

X
IX

26
D

6 
- S

tr
uc

t. 
26

.D
6

2C
G

A
SP

.0
2.

53
66

 P
ot

te
ry

 sh
er

d
pe

bb
le

 5
5

X
IX

26
E7

2A
G

A
SP

.0
2.

53
67

 P
ot

te
ry

 sh
er

d
pe

bb
le

 1
1

X
IX

26
E3

2A
G

A
SP

.0
2.

53
68

 P
ot

te
ry

 sh
er

d
pe

bb
le

 1
1

X
X

16
E2

 - 
St

ru
ct

.1
6.

E2
2D

pe
bb

le
 2

2

X
X

16
E2

 - 
St

ru
ct

.1
6.

E2
2D

sp
he

ri
ca

l 1
1

X
X

16
E2

 - 
St

ru
ct

.1
6.

E2
2D

In
de

t 1
1

X
X

16
E2

 - 
St

ru
ct

.1
6.

E2
2D

pe
bb

le
 2

2

X
X

IV
16

E/
1-

2
2B

pe
bb

le
 2

2

X
X

IV
25

H
11

2D
pe

bb
le

 3
3

X
IX

26
E3

 (1
/2

 N
W

)
2C

pe
bb

le
 1

1

X
IX

26
D

6 
(1

/2
 E

)
2C

pe
bb

le
 4

4

X
IX

26
F8

 
2D

pe
bb

le
 2

2

X
IX

26
E2

 (1
/2

 N
W

)
2C

pe
bb

le
 2

2

X
IX

26
D

8 
(1

/2
 E

)
2C

pe
bb

le
 3

3

X
IX

26
D

6 
- S

tr
uc

t.2
6.

D
6 

(1
/2

 E
)

2C
G

A
SP

.0
2.

46
05

C
er

ea
lia

 c
f. 

H
o
r
d

e
u

m
 g

ra
in

 1
, p

eb
bl

e 
3

1
3

X
IX

26
D

8 
(1

/2
 E

)
2C

Pl
an

t I
nd

et
. f

ra
g.

 1
, p

eb
bl

e 
5

1
5

X
X

V
45

G
11

2C
pe

bb
le

 1
1

X
X

V
45

G
12

2C
Pl

an
t c

f. 
rh

iz
om

 fr
ag

. 1
, p

eb
bl

e 
1

1
1

X
III

76
E2

0
2A

pe
bb

le
 1

1

V
III

96
C

19
2D

pe
bb

le
 2

2

X
IX

16
D

20
2C

 b
as

e
G

A
SP

.0
5.

29
60

pe
bb

le
 2

2

X
IX

26
E1

0 
- S

tr
uc

t.2
6.

F1
0

2C
G

A
SP

.0
5.

29
61

T
r
i
t
i
c
u
m

 cf
. d

i
c
o
c
c
u
m

 
sp

ik
el

et
 1

, T
. c

f. 
m

o
n

o
c
o
c
c
u
m

 
sp

ik
el

et
 1

, C
er

ea
lia

 ra
ch

is 
fr

ag
. 1

, P
oa

ce
ae

 cu
lm

 fr
ag

. 1
2

1
1

X
IX

16
F2

0
2D

G
A

SP
.0

5.
29

62
Po

ac
ea

e 
cu

lm
 fr

ag
. 3

3

X
IX

26
E2

2D
 b

as
e

G
A

SP
.0

5.
29

63
Po

ac
ea

e 
cu

lm
 fr

ag
. 2

2

X
IX

16
St

ru
ct

. 1
6.

F1
7

2C
G

A
SP

.0
5.

29
64

Po
ac

ea
e 

cu
lm

 fr
ag

 5
, p

eb
bl

e 
2

5
2

X
IX

16
St

ru
ct

. 1
6.

F2
0

2C
G

A
SP

.0
5.

29
65

Po
ac

ea
e 

cu
lm

 fr
ag

. 3
3

X
IX

16
St

ru
ct

. 1
6.

F2
0

2C
G

A
SP

.0
5.

29
66

pe
bb

le
 3

3

X
IX

16
St

ru
ct

. 1
6.

F2
0

2C
G

A
SP

.0
5.

29
67

Po
ac

ea
e 

cu
lm

 fr
ag

. 3
, p

eb
bl

e 
4

3
4

X
IX

16
St

ru
ct

. 1
6.

F2
0

2C
G

A
SP

.0
5.

29
68

pe
bb

le
 1

1



(c
on

tin
ua

tio
n)

 T
ab

le
 1

 - 
Sa

m
pl

e 
of

 d
au

b 
fr

ag
m

en
ts

 a
na

lis
ed

 a
nd

 so
m

e 
po

tt
er

y 
sh

er
ds

 (b
ro

w
n)

.

S
o

n
d

.
S

e
c

t
o

r
S

q
u

a
r

e
L

a
y

e
r

N
u

m
b

e
r

G
r

a
i
n

S
p

i
k

e
l
e

t

C
e

r
 

c
u

l
m

C
e

r
 

r
a

c
h

i
s

P
o

a
c

 

c
u

l
m

P
l
a

n
t
 

I
n

d
e

t

P
l
a

n
t
 

R
h

i
z

o
m

C
a

l
y

x
/

f
r

u
i
t

P
l
a

n
t
 

t
w

i
g

 
L

e
a

f
 

f
r

a
g

.

P
e

b
b

l
e

I
n

d
e

t
.

X
IX

26
St

ru
ct

.2
6.

D
6

2C
G

A
SP

.0
5.

29
71

C
er

ea
lia

 c
ul

m
 fr

ag
. 1

1

X
IX

16
St

ru
ct

.1
6.

F1
9

2C
G

A
SP

.0
5.

29
72

Po
ac

ea
e 

cu
lm

 fr
ag

. 2
, P

la
nt

 In
de

t. 
Fr

ag
. 2

2
2

X
IX

16
D

1
2C

 b
as

e
G

A
SP

.0
5.

29
73

Po
ac

ea
e 

cu
lm

 fr
ag

. 4
4

X
IX

16
E1

6 
- S

tr
uc

t.1
6.

E1
6

2C
G

A
SP

.0
5.

29
74

Po
ac

ea
e 

cu
lm

 fr
ag

. 4
4

X
IX

26
E4

2C
 b

as
e

G
A

SP
.0

5.
29

75
Po

ac
ea

e 
cu

lm
 fr

ag
. 2

2

X
IX

16
Es

tr
. 1

6.
F2

0
2C

G
A

SP
.0

5.
29

76
Po

ac
ea

e 
cu

lm
 fr

ag
. 3

3

X
IX

16
E2

0
2C

 b
as

e2
G

A
SP

.0
5.

29
77

Pl
an

t I
nd

et
 fr

ag
. 3

, p
eb

bl
e 

2
3

2

X
IX

16
E8

2C
 b

as
e2

G
A

SP
.0

5.
29

80
pe

bb
le

 1
1

X
IX

16
E8

2C
 b

as
e2

G
A

SP
.0

5.
29

81
pe

bb
le

 1
1

X
IX

16
E1

6 
(1

/2
 S

)
2C

pe
bb

le
 4

4

X
IX

 
16

F1
7 

(1
/2

 S
) 

2C
pe

bb
le

 2
2

X
IX

 
16

F1
9 

(1
/2

 E
)

2C
Pl

an
t I

nd
et

. 3
, p

eb
bl

e 
1

3
1

X
IX

 
16

F2
0

2C
pe

bb
le

 2
2

X
IX

 
16

E1
6

2C
Pl

an
t I

nd
et

. 1
, p

eb
bl

e 
2

1
2

X
IX

16
D

18
2C

 b
as

e2
pe

bb
le

 2
2

X
IX

16
E1

7
2C

 b
as

e2
pe

bb
le

 2
2

X
IX

16
F2

0
2C

 b
as

e
G

A
SP

.0
5.

30
74

C
er

ea
lia

 c
ul

m
 fr

ag
. 1

, p
la

nt
 In

de
t. 

fr
ag

. 1
, p

eb
bl

e 
2

1
1

2

X
IX

16
E2

0
2C

 b
as

e2
tw

ig
 fr

ag
. 1

1

X
IX

16
E1

6 
(1

/2
 N

)
2C

Pl
an

t I
nd

et
. c

al
yx

/f
ru

it 
fr

ag
. 1

1

X
IX

16
E1

9 
(1

/2
 N

)
2C

pe
bb

le
 3

3

X
IX

26
F1

 (1
/2

 E
) 

2C
 b

as
e 

In
de

t. 
1

1

X
IX

 
N

W
26

E9
2C

 b
as

e2
pe

bb
le

 3
3

X
IX

26
F1

2
2A

pe
bb

le
 2

2

X
IX

26
E8

2A
 b

as
e

pe
bb

le
 2

2

X
IX

26
D

2
2D

pe
bb

le
 7

7

X
IX

26
D

14
2C

 b
as

e
ev

er
gr

ee
n 

br
oa

d-
le

af
ed

 fr
ag

. 2
 w

ith
 sp

in
es

2

X
IX

26
F 

10
 - 

St
ru

ct
.2

6F
10

 
(1

/2
 O

)
2C

G
A

SP
.0

5.
30

75
T

r
i
t
i
c
u
m

 d
i
c
o
c
c
u

m
 sp

ik
el

et
 1

1

X
IX

26
F9

2C
 b

as
e2

pe
bb

le
 4

4

X
IX

26
F9

2C
 b

as
e2

Pl
an

t I
nd

et
. f

ra
g.

 1
, p

eb
bl

e 
3

1
3

X
IX

26
F1

0 
(1

/2
 O

)
2C

Pl
an

t I
nd

et
. f

ra
g.

 4
, c

f. 
flo

re
sc

en
ce

/c
al

yx
 1

4
1

X
IX

26
F1

2C
 b

as
e 

/2
D

pe
bb

le
 4

4

X
IX

26
F1

0 
(1

/2
 E

)
2C

pe
bb

le
 1

1

I
K

10
2C

G
A

SP
.8

1.
31

19
 P

ot
te

ry
 sh

er
d

In
de

t. 
1

1

III
C

13
2C

G
A

SP
.8

1.
31

20
 P

ot
te

ry
 sh

er
d

pe
bb

le
 6

6

III
C

16
2C

Po
tt

er
y 

sh
er

d
pe

bb
le

 3
3

I
C

9
2C

Po
tt

er
y 

sh
er

d
pe

bb
le

 3
3

2
3

3
1

54
20

1
2

1
2

12
4

6
2

1
9

 
t
o

t
a

l

in
 3

2 
da

ub
 p

ie
ce

s
8

9
 
p

l
a

n
t

in
 7

 d
au

b 
pi

ec
es

9
 
c

e
r

e
a

l



166

calyx, rhizome, twig, and broad-leafed evergreen can-
not be specified further. Evergreen broad-leafed plants 
are typical for the local vegetation with evergreen oak 
species as an example.

For the early Neolithic site of Gaspeia only very few 
imprints were found and identified. The short plant 
list indicates a developed agriculture with at least bar-
ley, einkorn and emmer. The comparison of the daub 
analyses of Gaspeia and Casas Novas (Stika, 2018) dis-
play similar results (s. Tab. 2). Early Neolithic sites of 
Portugal where carbonized plant remains were ana-
lyzed e.g. São Pedro de Canaferrim yielded in addition 
to the hulled wheat species of einkorn and emmer 
free-threshing wheat (Triticum “nudum”) and there, 
barley could be specified: free-threshing (Hordeum 

vulgare var. nudum) and hulled barley (Hordeum vul-

gare var. vulgare) (López-Dóriga, 2015). The new data 
from Gaspeia enrich the knowledge for early Neolithic 
cereal cultivation of the Iberian Peninsula but do not 
change its pattern (see Zapata Peña et al. 2004a and 
b). The spatial density analysis map for the Neolithic 
transition of the Iberian Peninsula (García Puchol et 

al. 2018) should be updated with new archaeobotanical 
data to fully understand the neolithization process.
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Cereal imprints in daub Gaspeia Casas Novas

rest type Sum Sum
daub from x samples 75 26

Cerealia Cereals
Hordeum vulgare grain 1 1 barley

Triticum cf. monococcum spikelet frag. 1 1 cf. einkorn
Trit. monococcum/dicoccum spikelet frag. 6 einkorn/emmer

Triticum dicoccum spikelet frag. 1 emmer
Triticum cf. dicoccum spikelet frag. 1 cf. emmer
Triticum cf. dicoccum grain 1 cf. emmer

Cerealia Indet. grain 1 cereal grain
Cerealia Indet. chaff frag. 4 7 cereal chaff

9 16 Total

Table 2 - Cereal imprints in daub from the early Neolithic sites of Gaspeia and Casas Novas.
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