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The jli11t 1J1aterial jro1JJ Swifterba11t 

r .  INTRODUCTION 

The study of the fl int material of Swifterbant forms 
part of a broader study of Neolithic flint com
plexes. In this publ ication and in a second part to 
fol low we wil l  restrict ourselves to the publication 
of the basic data of the Swifterbant flint material .  I n  
the wider context problems o f  a more general and 
methodological character will be studied. Terms 
pertaining to the flint material used in the two 
papers on the Swifterbant artefacts will be dis
cussed in the methodological contribution (Dec
kers in prep . ) .  

The studies have been made possible by  a two 
year-grant from the Netherlands organisation for 
the advancement of pure research (Z.W.O.) .  

2 .  THE SWIFTERBANT EXCA V A TIONS 

2 .  l .  Discovery, general s i tu ation, progress 

For more information concerning the earlier 
Neolithic sites at s,vifterbant we refer to the series 
of Swifterbant Contributions published in He
l inium XVI, 1 976 and subsequent parts1) and to the 
final reports on Swifterbant, which will be publis
hed i n  Palaeohistoria2). 

After the closing of the d ykes ( l 9 5 6) the Flevoland 
polder gradually became dry enough to permit 
geological investigation by the research divis ion of 
the Polder Development Authority. It was in the 
course of this research that the fresh-water tidal 
delta and its traces of human habitation were 
found. From 1 962  unti l  1 967 G .  D. van der Heide, 
at that time archaeologist of the Polder Develop
ment Authority, carried out trial excavations on the 
s ites S-2 and S- 1 1 .  

TAB LE 1 

s i  te lot n u m ber per iod state of excavat ion situation pu bl ication 

S-2 G-42 Neol ith ic largely excavated c lay levee Van der Waals 1 977 

S-3 G-43 Neol i thic largely excavated clay l evee Van der Waals 1 97 7  

S-4 G-43 Neol ithic trial trench clay levee Van der Waals 1 97 7  

S-5 G-43 Neol ith ic tr ial trench ,  creek of S-3 Van der Waals 1 977 

S-6 G-43 Neol i th ic smal l  part excavated clay levee Van der Waals 1 977 

S-1 1 

S-1 2 H-34 Neol ith ic/Mesol ith ic 1 ) large trenches sand d u n e  Whal lon & Price 1 976 

S-13  

S-21 
H-46 Neol i th ic/Mesol i th ic  part ia l ly excavated sand dune De Roever 1 976 

S-22 

S-31 G-43 Neol i thic not excavated clay levee 

S-41 G-39 Neol ith ic not excavated clay levee 

S-42 G-39 Neol i th ic not excavated clay levee 

S-43 G-39 Neol ith ic not excavated clay levee 

S-51 G-1 6 Neol i th ic excavated clay levee u n publ ished 

S-61 H-76 Neol ithic2) part ia l ly  excavated sand d u n e  u n publ ished 

S-71 H-1 29 not excavated sand d u ne 

S-81 H-3 not excavated sand d u ne 

1 )  R. Whal lon ( 1 976) bel ieves thai the site S-1 1 /S-1 2 was inhabited d u ri ng the transition from Mesol i th ic  to Neol ithic. 

2) The excavation of sile S-61 has j ust started. There is the possib i l i ty thai Mesolithic materla l  wil l  also occur  on this s i te.

For the Mesol i th ic/Neol i th ic siles we refer to fig ure 1 ,  for the excl usively Neol ithic siles to f igure 2 .  1 4 5  
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1----------------------r 
G 37 i 

-------------JJ�-, G 38 I 

G 39 

5 42 

b 1 7  

j I 

5 2  

5 31 

100 200 m 

Fig. 2. Swifterbant. Location of the sites on natura! levees. 

G 4·1 

The B iologisch-Archaeologisch I nstituut of the 
University of Groningen (B .A . I .) ,  together with 

other institutions, started the second period of ex
cavation in 1 97 I .  There wi l l  be a final campaign i n  
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I 979. The following si tes were under excavation : 
S-2,  S- 3 ,  S-4, S- 5 ,  S-6, S-2 I ,  S - 5 1 and S-6 r .  S i tes S
I I and S- I 2 were excavated by R. Whallon of the 
University of M ichigan, s ite S-22 by T. D. Price of 
the University of Wisconsin (Madison) . 

2 . 2 .  The sites and their s ituation 

The s i tes can be divided into two groups, namely 
those s ituated on the late Pleistocene or early Ho
locene sand dunes and those s ituated on the clay 
levees . The former were inhabitable for a much 
longer period than the latter. 

A vailable C- I 4 da tes give the following rough 
scheme. 

Mesolithic 
S-2 I / 2 2  GrN 6708 

GrN 6709 
GrN 67 I o  

Ivlesoli thic/Neoli thic 
S- I I GrN 7 2 I 4  

GrN 7 2 I  5 
Neolithic 

S-2 GrN 5 606 
GrN 7 3 64 
GrN 6896 
GrN 7043 

6670 ± 3 5 BP 
777 5 ± 40 BP 
6 8 7 5  ± 45 BP 

628 5 ± 45 BP 
6 3 3 0 ± 45 BP 

5 5 40 ± 40 BP (skeletons) 
5 300 ± 5 5 BP 
5 2 30 ± 40 BP 
5 3 7 5 ± 40 BP 

For detailed information on C- 1 4  dates we refer to 
the Swifterbant contributions. 

2+ Excavation techniques and methods 

For all finds made the exact three-dimensional lo
cation was recorded. All soil coming from the ex
cavation was collected per square metre in layers of 
r o- I  5 cm and sieved with a 3 mm mesh .  The pur
pose of sieving was to collect the small material 
overlooked by the excavators. With regard to the 
flint material the excavators hoped to find waste 
from secondary working (retouching) . The result 
was very encouraging i nasmuch as firstly an abun
dance of fishbones was found (Clason & Brink
huizen I 978) and secondly an abundance of flint 
material ,  from which i t  was clear that s ieving was 
vital for a balanced study of the material. Of the 
total number of p ieces of flint 5 0% to 70% was 

obtained by sieving. On the other hand s ieving 
provided almost no i nformation concerning the ab
ove-mentioned process of secondary working. I t  
should b e  stressed that the high percentage of sieve 
finds is due to the character of the soil .  Several 
techniques of excavating have been tried out, but i t  
was only the method of  excavating by very gradual, 
horizontal shovelling that gave a reasonable over
all result. Other methods, e .g .  trowelling, crumble 
and smear the wet clay in such a way that features 
l ike postholes are not recognizable. 

3. THE SITE S-2

3 .  I .  The si te and its excavation 

The site S-2 stands out from the other sites that 
have been found on the levees for two reasons. 
Firstly, it is s ituated on a large stream. S-2 was 
unique in this respect until I 977'  when during an 
intensive boring campaign another s i te was d isco
vered along the large stream, S-5 I (Fokkens I 978) .  
Secondly on site S-2 there is  a small cemetery, but 
there are no hearths and only a few posts and post
holes. All  other s i tes with graves are situated on 
sand dunes. All  the other clay-levee s i tes are 
s ituated around a small creek .  Within these s i tes 
there is  an abundance of posts, postholes and 
hearths. 

Until recently i t  was thought that the different 
situation of S-2 and S- 5 I might also be reflected in 
different compositions of the find categories of 

TABL E  2 

potte ry stone f l int  Total 

S-3 1 738 1 86 81 1 2735 

64% 7% 29% 1 00% 
S-4 476 1 50 1 89 1 602 

58% 19% 23% 100% 
S-2 5708 384 524 7807 

86% 6% 8% 1 00% 
S-51 1 278 50 78 1 731 

91% 3.5% 5.5% 1 00% 
1 47 
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pottery, flint and stone (see table 2) .  The figures
gi ven here are the res ults for this year ( l 97 8 )3), but
these do not differ from the figures obtained for the 
first years of excavating. Sites S-2 and S- 5 l have a 
remarkably high percentage of pottery. The distri
bution maps for pottery available at present, which 
will be published by ] .  P .  de Roever, show that the 
pottery is distributed over a much larger area than 
the flint material (see fig. 3 ) .  There is a relation 
between the location of the sample taken and the 
percentages of pottery and flint. 

Up until now ( 1 978) ± 43 3 square metres of the 
site S-2 have been excavated. This i s  more than 
7 5 % of the settlement as defined as a blackish-grey 
coloration of the clay (Van der Waals 1 977,  Fok
kens 1 978) .  The extent to which this area is ident
ical with the real activity area of this site wil l  be 
established in the final campaign ( l 979) when an 
area will be excavated, also on top of the levee, 
immediately adjacent to S-2, and which shows no 
coloration. 

3 .  2. The flint material 

The total number of artefacts found on s i te S-2 was 
l 5 0 3 .  Of these 5 49 artefacts ( 36 .  5 %) were found in 
situ, l 3 l were found during earlier excavations of 
Van der Heide in 1 964 and 1 967 (with no coordi
nates recorded for the individual finds) and 8 2 3  
( 5 4. 8%) were artefacts obtained b y  sieving. 

A primary division of the material gives : 

1 l nuclei 
430 flakes 
5 20 blades 
5 42 i tems of other flint material 

o . 8%
2 8 . 6% 
34.6% 
3 6 .0% 

There are 9 pieces of flint that are completely co
vered by patina and cortex. Maximum dimensions 
of these nine p ieces are 3 8 X 2 7 mm, mirnmum 
dimensions l 4. 8 X l 2. 5 mm. 

3 . 2 . 1 .  Cores ( I I )

Al l  the cores are residual cores .  Three categories 
can be distinguished as follows : A) 6 pieces of 
which half the surface is  covered by cortex or ne
gative scars which do not show intentional flaking ; 

S - 2  

S - 51 S - 3  S-4 

w 

Fig. 3 .  Idealized scheme of the distribution of flint and pottery. 

B) in 4 cases two opposite p latforms exis t ;  C) in l 

case there is only one platform. This remaining 
core had small flakes struck off at random. Of the 
1 1  cores l was burned. 

The 4 cores of group B give a first i mpression of 
being flakes and are morphologically very close to 
flakes that have been made thinner by flaking off 
two opposite ends. The cores mentioned here are 
characterized by negatives which extend over more 
than half the length of the artefact. A l l  have two 
opposite s triking platforms with a width of 1 mm 
or Jess. 

The remaining core is  broken and originally had 
2 opposite platforms. The stil l existing p latform is 
wider than 1 mm and therefore forms a separate 
group. Maximum dimensions of the cores are be
tween 2 2  and 27 mm. 

There seems to be a discrepancy between the 
cores and the other waste material. The flake negat
ives have such small dimension that not enough 
flakes of the same arder of dimensions are 
available. 

In view of the heavy patina and the smoothed 
cortex it appears that only flint material that has 
been subject to severe erosion, e .g .  transportation 
by ice, has been used. This is in accordance with the 
high percentage of waste material other than cores, 
flakes and blades, while taking into account the faet 
that the nearest source for raw material is the boul
der-clay of Urk and Schokland (at l i . 5 and l 2. 5 km 
distance respectively). 

Fig. 4. Site S-2.  Delineation of the si te as defined by  blackish

grey coloration. \\fith roman numerals : graves. Black filled 

circles (dots) : postholes. � 
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Fig. 5 .  Length curve of intact flakes. n = 2 1 6 .  

3 . 2 . 2 .  Flakes (430) 

107  flakes are burned 
2 1 9  flakes show no cortex or patina 

60 m m  

6 6  flakes show cortex and/or patina al l  over 
the dorsal  side 

5 o flak es are dis tal pieces 
9 3 flakes are medial pieces 
3 8 flakes are broken, but have a platform 

(basal) 
1 9  flakes are broken along the dis tal-basal 

ax1s 
2 1 6  flakes are intact 

A distribution curve of the length of the intact 
flakes shows a sharp rise from the classes 5 /6 mm to 

TABLE 3 

Length of f lakes ol S-2. 

mean stand.dev. S. D. skewness 

in tact 1 6.769 9.235 0.896 

distal part 1 3.800 5.862 0.721 

med ia !  part 1 3.570 5.893 2.222

basal part 1 5.895 6.7 1 3 0.650 

>. 
u 
c 
<li 
:J 
u 
<li L LL 

0 

50 

Length 60 m m  

Fig. 6 .  Length curve of media! flake pieces. n = 9 3 .

9/  r o  mm where a peak i s  reached, after which the 
curve slopes gradually to 40 mm length. A similar 
curve is  obtained for the medial pieces (fig. 5 ,  6) .  
The curves for the dista l  and basal p ieces are i rre
gular. The maximum length is found in  the group 
of intact flak.es, being 48 mm. 8 3 flakes are at least 
twice as long as they are wide. 

The following platforms occur :  
platform with cortex o r  patina 
edged platform 
punctiform platform 
plain platform 

3 8  ( 1 5 %) 
I 1 4  (4 5 %) 

36 ( 1 3  %) 
69 (27%) 

5 flakes indicate secondary flaking (see cores) on 
the platform side and the opposite s ide. None of 

ku rtosis stand.error S.E. median n 

3.247 0.628 1 4.300 2 1 6  

3.891 0.829 1 1 3.643 50 

1 4.345 0.605 1 1 2.625 93 

3. 268 1 .089 1 4.300 38 
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Fig. 7.  Length curve of media! blade pieces. n = 26 5 .  

them shows a diamond-shaped cross section or has 
a carre or rectangular form, so that we are not j usti
fied in  calling any of them a p iece esguille (Brezil
lon, 1 968) .  

3 . 2 . 3 .  Blades ( 5 20) 

209 blades are burned (40%) 
3 60 blades show no cortex or patina (69%) 

1 2 blades show cortex and/or patina all over the 
dorsal side ( 2 %) 

6 2 dis tal blade pie ces ( l 2 %) 
26 5 media! blade p ieces ( 5 l %) 
r 44 basal blade pieces ( 2 8 %) 
46 blades are intact (9%:1 

r blade is broken along the d istal-basal axis 

TABLE 4 

Length ol b lades ol S-2. 

mean stand.dev. S.D. skewness 

intact 36.41 3 1 3. 1 72 0.399 

d istal part 25.250 9.248 0.230 

medial  part 20.478 8.893 0.837 

basal part 26.521 1 0.376 0. 1 73 

Only for the group of media! blade parts is there 
some pattern in the distribution curve of the 
length. It shows a rise from 5 to r 5 mm and slopes 
down afterwards to 4 5  mm (fig. 7) . The maximum 
length i s  6 3 mm in the group of i ntact blades. 2 24 
blades are at least twice as long as they are wide. 

The fol iowing platforms occur :  
platform with cortex o r  patina 
formed platform 
platform diedre 
p latform, facette convexe 
edged platform 
punctiform platform 
plain platform 

3 . 2 .4 .  Otherjli11t 111aterial 

3 7 2  pieces are burned (68 .6%) 

4 (2%) 
I (0. 5 %) 
2 ( 1 %) 
I (0. 5 %) 

46 (2 5 %) 
8 (4%) 

1 2 2 (66%) 

244 p ieces are without cortex or patina (4 5 %) 
i 5 3 pieces are covered by patina or cortex over an 
area Jess than 5 0% (28 . 2%) 
r o6 covered for more than 5 0% ( 1 9 .6%) 

4 pieces show secondary retouch ( o. 7%) ;  see also 
cores 

2 pieces have been used as tools 

3 .  2. 5 .  Tools (all retouched tools are i llustrated on 
figs. 29-34) 

The fol iowing tools were found : 
type code 
no. 
8 2 1  symmetric trapeze with acute basic 

angles 

ku rtosis stand.error S.E.  median n 

2.31 2 1 .942 34.500 46 

2 .3 1 9  1 . 1 1 7  24. 250 62 

3.301 0.546 1 8.846 265 

2. 1 8 0.865 26.722 1 44 
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asymmetric trapeze with basic angles 
between 4 5 and 90 ° 
asymmetric trapeze with acute basic 
angles, concave sides 
asymmetric trapeze with acute basic 
angles, one side retouched ventrally 
and one side dorsal ly 
trapeze with one basic angle of 90°, 
short 2 

total no. of trapezes r o  

long blade borer 
short b lade borer 

total no. of borers 

long blade scraper, convex 
short blade scraper, convex 
convex scraper 
convex scraper on retouched flake 
round-scraper not completely re
touched all round, type A 
round-scraper completel y retouched 
all round, type C 
double scrapers 
flake with convex retouched side, 
so-called side scraper 

total no. of convex scrapers 

blade with concave scraper 
blade with nosed scraper 
blade with denticulated scraper 

total 

long blade scraper, straight 
short blade scraper, straight 

total no. of straight scrapers 

short truncated blade 
long truncated b lade 

total no. of truncated blades 

blade retouched a long one side 
blade with notch 
blade denticulated 
blade with retouch 

f!ake with long notch 
flake denticulated 
f!ake with retouch 

6 
3 
9 

4 
6 
6 

2 

2 

2 
2 
5 

9 

4 

5 

7 
4 

l l 

4 
6 

5 3 

2 

999 
600/60 1 
60 3 

606 

609 
6 r n/6 r r 

6 1 3  

tools not classified 3 
blade with gloss 67  
blade wi th  gloss and retouch for haf-
ting? 2 
blade with retouch combined with 
gloss 
blades with retouch combined with 
gloss and hafting 

total no. of blades with gloss 7 3 

blade with nibbling 
blade with traces of use or use re
touch 
blade with traces of use or use re
touch and hafting 

total no. of used blades 

flake with nibbling 
flake with traces of use or use re
touch 

total 

5 5 

6 
66 

2 

total wear/use ret. 
total no. tools 

1 4 1  47% 
2 9 5  

O f  the flak es 30  were retouched ( 1%) and 2 showed 
traces of use or use retouch (0. 5 %) (total = 7 . 5 %) .  
Of the blades r 2 2 were retouched ( 24 %)  and 1 3 9 
(27%) showed traces of wear or use retouch 
(total = 5 1 %), of the other waste material 2 
( 0-4 °/c) .  Of the total assemblage r 5 4 a rtefacts were 
retouched ( r n%) and 1 4 1  (9%) showed traces of 
wear or use retouch (total = l 9%). 

In figure 8 all trapezia have been plotted for 
width and length. Three trapezes have the same 
measurements, 14 mm X 1 4  mm, while the other 
trapezes deviate only 2-3 mm, with the exception of 
one trapeze with a 90° basic angle. 

Newell & Vroomans ( 1 972),  among others, have 
distinguished a type called a broken trapeze. The 
author has decided to refra,in from this tool type 
and has classified the type as a short truncated 
blade. When the length and width of the long and 
short truncated blades are p lotted (fig .  9) the two 
types form separate clusters. The lengt h  and width 
distribution of the short truncated b lades is the 
same, a lthough there is a wider margin than with 
the trapezes, which could indicate that they are 
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Fig. 8 .  Distribution of the variables length and width for the 

groups : • trapezia with one right basic angle; o trapezia with

two acute angles. 

related to the trapezes. None of the trapezes 
show any indications of the use of " technique de 
microburin" (Brezillon 1 972) but the technique 
of making trapezes by way of truncated blades as 
mentioned by Bastian ( 1 962) seems to be confir
med. 

Most of the gloss extends only l to 2 mm on the 
artefact side and is for the most part related to nibb
l ing.  

Fig. 9 .  Distribution of the  variables length and width for the 

groups : o short truncated blade ; • lang truncated blade. 

25 m m  
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3 + The distribution of the flint material 

3 .  3 .  l .  Vertica/ distrib11tio11 

Vertical plots have been made for l m strips, both 
for N-S and E-W directions. None of these p lot
t ings gave any indication of different living floors . 
The flints are evenly distributed over the b lackish
grey level when p lotted against drawn profiles. I n  
the field we noticed some concentrated black areas 
in  the profile. Th.e distribution of the flint material
did not show any relation to these areas. 

P lotting of flint in weight classes did not give 
any different pattern from an even distr ibution. 
Tlrns the flint gave no indication of the existence of 
reed layers or mats, as found in site S-3 , which 
could have resu lted in the separation of the larger 
from the smaller pieces of flint .  

3 . 3 . 2 .  Horizo11tal distrib11tio11 

The following features were noticed in the field 
(fig. 4) . A row of nine graves : no associated flint 
material was fou nd during the excavation. During 
work on the skeletal material a flake was found in 
association with grave no. I .  In  association with 
grave no.  VI ,  one flake was found as well as a blade 
with use traces . For other associated finds we refer 
to the publications in  Hel inium. There is  a dis
crepancy between on the one hand the C- 1 4  dates 
for the la yer and one of the graves and on the other 
hand observations in the field, whereby the burial 
pits seem to be dug halfway into the settlement 

• 

• 
• 

• 

55 m m  l 5 3 
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Fig. IO. Site S-2. Distribution of unburned flint material. 

layer (Van der Waals 1977, p. I I). With regard to 
the distribution of flint (see fig. IO, II, 12) there 
seems to be no relation with the graves. The main 
concentration partially covers the row of graves. 
Assuming that the above 3 finds were in distinct 
association with the graves, which is reasonable for 

the two pieces of flint from grave VI, found among 
the bones of the skeleton, flint could ·be expected in 
the filling of the pits which lay in the concentration 
area of the flint. This is not the case however. 

The distribution of the pottery aiso shows no 
interference with the graves, so we must assume 
that most of the material was "deposited" af ter the 
burials. 

With the exception of a row of postholes, "\vhich 
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lay on the edge of the settlement and outside the 
area in which the flint is distributed, no clear fea
tures were found. 

Distribution maps have been made for all prim
ary groups : cores, flakes, blades and other waste 
material, divided into burned and unburned. None 
of these maps show any difference from the total 
distribution pattern. Only the plotting in which 
weight was the discriminant showed a pattern (fig. 

• 

r · 

o 

60 

5m 

13-16). For the 0-0.15 g class there are two main 
concentrations. The southern concentration (I) 
gradually disappears in the weight clas ses 0.16-0.5 o 

g and 0.51-1.00 g. The other area (2) shows that the 
o-o. 15 g group lies marginal to the main concent
ration of the o. 16-0.5 g group, which splits up and 
gradually disappears in the higher weight groups. 

\'\Ihen we plot the different types from the to ol 
type-list (fig. 12) , the distribution, when enough 
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items are available, is the same as the distribution of 
the total number of types. When we consider anI y 
the large class of scrapers, the types convex and 
straight scrapers are found to be main ly concen
trated in the northern part of the area (20 to 44 m 
E-W) and the denticulated scrapers in the southern 
part. The lack af spatially differentiated tooltypes 
also implies that there are no specific tool clusters. 

In the last years af the project it was becoming 

clear that for different reasons some results, in par
ticular in relation to spatial distribution of the other 
find categories, would be available toa late. There
fore it was assumed that the material which was 
obtained by sieving would give at leas t an indi
cation of the find density of the other materiais. 
The total weight of the different categories that 
,vere obtained by sieving in 1978 were used for 
mapping. 
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The fishbone sample is very small, never exceed
ing o. I g per square metre. Until now there seems 
to be a spatial difference between the smal! con
centrations in the upper and lower level. With the 
exception of the group of blades with traces of use 
and/or gloss no other tool-type could be associated 
with the fishbones. But in view of the large number 
of these blades compared with other tool types, this 
could be expected. 

60 

o 5m , 

Fig. I I. Site 5-2. Distribution of burned flint material. 

AIso plotted was the distribution of charcoal ob
tai ned by sieving. Tills charcoal was not even ly 
distributed in the different levels, but showed two 
main concentrations. The assumption that they 
could indicate hearths, and therefore could relate to 
the distribution of burned flint, was not born out. 
AIso the plotting of bone obtained by sieving, 
mainly consisting of pieces of burned bone, did not 
show any distinct pattern. 
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4. THE SITE S-4 

4.1. The site and its excavation 

S-4 is one of the natural levee sites. The general 
appearance of this site and its relation to the other 

sites in the area has been described in the series of 
articles entitled "Swifterbant contributions" (e.g. 
Van der Waals 1977). 

Onl)' a small part of the area forming site S-4 
(Fokken s 1978) was excavated in 1974 under the 
supervision of L. Hacquebord (see fig. 17). The 
main purpose was to establish the relation to the 
adjacent site S-3 and to obtain a small sample of 
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distribution of tools 
D trapeze with one right basal angle 
D trapeze with two acute basal angles 
[7 truncated blade 
t:, borer 

w flake with retouch 
blade with retouch 

find material for comparison with other sites. 
A trench was opened of 8 X 2 m, which should 

have given a cross-section of the levee showing the 
situation of the site on it. Unfortunately a later in
trusion had interfered with the cultural layer in an 
area of 2 X 2 m, while another part of the trench 
cut into the area where the levee shelves rather 
steeply into the creek and apparently only contains 
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o 5m 

60 
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M blade with notch; blade denticulated 
o blade with gloss 
• blade with use or use-retouch 
D short blade scraper, convex 
D long blade scraper, convex 
• flake scraper, convex 
� denticulated blade scraper 

redeposited or eroded material. This leaves an area 
of 4 m by 2 m of the trench in which the cultural 
layers are still in situ. The trench was toa short to 
reach the back swamps. It was noticed during the 
excavation that another cultural layer appeared 
underneath separated by a sterile clay layer in the 
last 3t m (E-W). Registration and sieving were car
ried out in the normal way in the undisturbed area. 159 
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4 . 2 .  The flint material

244 flint objects were found : 1 8 9 were found 
during the excavation and 5 5 were obtained by 
sieving (22 . 5 %) .  Only two flint objects were found 
in  the lower cultural layer : a basal blade fragment 
with use retouch (type code G r o) and a whole flake 
without cortex. 

The material from the upper layer can be divided 
as follows : 

8 cores (3 %) 
l l 2 flakes (46%) 

76 blades ( 3 2%) 
46 other flint material ( l 9%) 

There are no pieces of flint completely covered by 
patina or cortex. 

4 . 2 .  1 .  Cores (8) 

All the cores were residual cores. One core is co
vered for more than 5 0% with cortex and patina, 
has one platform with several flakes struck off and 
another flake  struck off random. Three cores also 
have one platform, two with a platform exceeding 
1 mm in length and width, and one with a platform 
1 mm wide. All 3 have little or no cortex. 

Four cores have two platforms. All cores show 
negatives of flakes but none show any of blades. 
Dimensions are between 2 1 - 30  mm for length and 
8 -2 3  mm for width. 

4. 2 . 2 . Flakes ( 1 1 2)

2 8  flakes are burned (2 5 %) 

TABLE 5 

Length of flakes of S-4. 

mean stand.dev. S .D.  skewness 

intact 1 7.763 6.899 0.820 

d istal part 1 5 .722 4 .775 0.334 

medial  part 1 2. 1 67 4 .2 1 8  0.4 1 0  

basal part 1 7 .400 6.954 0 .633 

Fig. 1 7 . J\lfapping of sites S-3 ,  S- 5 ,  S-6 and S-4 with excavated 

areas and years of excavation. Drawing H. Fokkens & J. H.
Zwier. 

5 5 flakes show no cortex or patina (49%) 
l 6 flakes show cortex or patina all over the dorsal 
side ( 1 4%) 
There are l 8 dis tal flake parts ( 1 6%), l 2 media! 
parts ( l l %) and 20 basal parts ( 1 8 %) . 
5 2 flakes are intact (46%) 
None of the length plottings show a curve. A mong 
the intact flakes values are slightly higher, from 1 0-
1 9  mm. The maximum length is 3 6  mm in  the 
group of intact flakes. 

ku rtosis stand.error S.E.  median n 

3 . 130 1 .957 1 6.929 52 

1 .950 1 . 1 25 1 5.500 1 8  

2.060 1 .2 1 8  1 1 .500 1 2  

2.656 1 .555 1 6.500 20 

1 6 1  
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1 3 flakes are twice as long as they are wide. 

The following platforms were observed : 

platform with cortex or patina 1 4  ( 1 2%) 
diedre 2 (2%) 
facette 2 (2%) 
facette convexe ( 1 %) 
edged 30 (27%) 
punctiform 7 (6%) 
plain l l ( r o%) 

5 flakes show secondary flaking from the platform 
side and the opposite side. One flake shows secon
dary retouching from 4 sides. 

Noteworthy i s  one flake that i s  part of a polished 
flint axe. There are indications of polished flint axes 
onl y on si tes S- 3 and S-4. 

2 7 blades are burned (3  5 %) 
45 b lades show no cortex or patina (48%) 

l blade shows cortex all over the dorsal side ( l %) 
1 7  distal blade parts (22%) 
2 2  media! parts (29%) 
2 8  basal parts ( 3 6%) 
9 blades are not broken ( l 2 %) 

Plottings of the length for intact blades, basal, 
media! and distal blade parts showed neither a 
normal, nor bimodal distribution nor an uniform 
distribution. The longest blade was 47 mm. 3 9  
b lades were twice as long a s  they were wide. 
The following platforms were noticed : 

TABLE 6 

Length ol b lades ol S-4. 

mean stand.dev. S.D. skewness 

intact 32.556 1 2. 1 26 -0.287 

d istal part 20.235 6.476 0.298 

medial  part 1 9.682 9.037 0.401 

basal part 20.429 9.739 0.900 

64 m �-�---+19 m 
S 4

o p

- - - - - - - - "  
'-

DISTURB ANCE 

0 1 m  
1 O m -t--�--� '--------' 

62 m 

Fig. 1 8 . Sire S-4. Iviap of features. H :  hearth. N :  concentration 

of hazelnuts. 

l ( 2 . 8%) with cortex or patina 
l ( 2 . 8%) formed 
3 ( 8 .  5 %) facette 

1 2  (34 . 2%) edged 
4 ( 1 1 .4%) punctiform 

14 (40%) plain, normal 

Fig. 22.  Sire S-4. Distribution in percentages per square metre 

of unburned flint material. � 

kurtosis stand.error S.E. median n 

1 .677 4.042 34.000 9 

2.901 1 .571 20.000 1 7  

1 .762 1 .931 1 7.500 22 

3 . 1 98 1 .840 1 7.000 28 
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t Fig. 1 9. Si te S-4. Distribution of unburned flint material.

Fig. 20. Si te S-4. Distribution of burned flint material. t 

Fig. 2 3 . Site S-4. Distribution in percentages per square metre 

of burned flint material. -!, 

1 7% 1 0% 20% 

6% 9% 0% 

0% 6% 4% 

6% 3% 0% 

4% 0% 3% 

1 %  1 %  4% 

1 0% 0% 6% 

'-----

3% 2% 

1 6% 

1 1 %  

4% 

2% 

1 %  

1 %  

1 %  

S 4

distrib4tion ol bumed \"tas!e D.,. 
1 blade 

flake 
b. 
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• 0 
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0 0 
lo 
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D r b. 

Fig. 2 1 .  Site S-4. Distribution of tools. 

S 4

distribution of tools 

o 11ape1e with one right basal angle 

o tiapeze with t\'.'O acute basal angles 

D truncated blade 

o bom 

s: flake \•tith 1etouch 

blade with fetouch 

� blade with notch; blade denticula!ed 

o blade \0.ith gloss 

blade \•.ith use or use·1etouch 

o shor1 blade sc1aper. convex 

o lang blade scraper, conve>e 

Hake suaper, conve)[ 

u denticulated blade scraper 

1 double scraper 

Fig. 24. Site S-4. Distribution in percentages per square metre 

of tools. 

2 1 .4% 1 7.3% 

6.6% 9.9% 

6.2% 5.3% 

6.6% 2.9% 

3.7% 5.3% 

2.5% 0.0% 

0.6% 0.4% 

2.5% 
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4 . 24 Ut/Jerfli11t 111aterial (46) 

3 8 artefacts show traces of burning ( 7 3 %) 
l 4 artefacts show no cortex or patina (30 .4 %) 
20 artefacts show 5 0°/0 or more patina/cortex 
(47.4%) 
60 artefacts show less than 5 0% patina/cortex 
( 1 3 %) 

The fol lowing tools were found : 
type code 
no. 

long b lade borer 

long blade scraper, convex 
short blade scraper, convex 
convex scraper 
double scraper 

total no. of convex scrapers 

93 l scraper, straight 

2 

2 

5 60 blade with long notch 2 
5 5 0  blade with retouch r o  

60 1 b lade with gloss 4 

6 lo/ 6 l l blade with use retouch or traces of 
wear 8 

6 30  flake with use retouch or  traces of 
wear 

TABLE 7 

total no. of tools showing traces of 
'\vear/use l 3 
total no. of tools 3 3 

Length of flakes of S-5 1 .  

mean stand.dev. S.D. skewness 

intact 1 5.026 1 1 .450 1 .860 

d istal part 1 1 .571 6.21 4  0.087 

medial  part 1 3.000 6. 1 35 0.676 

basal part 1 3.667 7.384 0. 1 27 

Of the flakes 3 were retouched ( 2 . 6%) and one 
showed traces of wear (o. 8%) .  Of the blades 1 7  
were retouched ( 2 2 %) and l 2 show ed traces of 
wear or use retouch ( 1 6%) (total 3 8% of the 
blades). 

Of the total assemblage 20 artefacts were retouc
hed (8%) and l 3 had traces of wear or use retouch 
( 5 %) (total = 1 3 %) .  

4+ The distribution of  the flint material 

4 .  3. l .  Vertical distrib11tio11 

The vertical distribution shows a homogeneous 
distribution through the blackish-grey layer. There 
is no weight difference in the vertical distribution. 

4 . 3 . 2 .  Horizo11tal distrib11tio11 

The following features and disturbances were 
noted. A large disturbance between l 2 and 1 4 m E
W. One pole was found (rgn . 1 670) , as well as a 
concentration of hazelnuts and a hearth (see fig. 
r 8) .  

Pigs. 22 ,  2 3  and 24 give the distribution i n  per
centages per square metre for the groups total flint 
assemblage ( 24) , burned flint (2 3 )  and unburned 
flint (22) .  Although there are differences in the per
centages per square metre for the d ifferent groups 
of burned and unburned flint they follow in general 
the total d istribution of flint . The same general ten
dency is found in the distribution of the weight 
groups. For the two lowest weight groups 0- 1 5 cg 
and r 5 - 5 0  cg it can be said that the spatial distri
bution is more distinctive : 7 5  % of the lowest 
weight group is in the flint concentration in 1 7- 1 8  

kurtosis stand.error S.E. median n 

6 . 1 45 1 .857 1 1 .500 38 

1 .578 2.349 1 2.000 7 

3.472 1 .771 1 2.500 1 2  

1 .664 1 .907 1 5.000 1 5  
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m E-W. This tendency i s  also noted i n  the s i tes S-2 
and S-5  r .  In distinct flint concentrations within the 
s ites the lower weight classes are overrepresented 
compared with the other groups. The distribution 
of tools follows the general distribution of flint .  
There i s  possibly a tendency for tool-type 5 5 o (re
touched flake) to occur around the hearth. This is 
difficult to establish with certainty, however, in  
view of the l imi ted extent of the excavation. Data 
for the distribution of other categories of material, 
l ike stone and bone, were not available. 

5 .  THE SITE S-5 r 

5 .  r .  The site and its excavation 

Soon after the s tart of the excavation of S- 5 r i t  
became clear that the major part o f  this s i te had 
been washed away by the creek, that only a strip of 
one to two metres of the cultu ral layer was still left 
i11 sit11 and that most of the coloration belonged to 
the transition from cultural layer to back swamp, a 
phenomenon already encountered on the other 
si tes. 

Not all the soil could be sieved . This was com
pensated for by sieving 3 -l itre probes of every 
square metre, i.e. about 2<y0 of the soil normally 
sieved4) . 

5 . 2 .  The flint material 

The total number of fli nts is  22 5 :  79 ( 3  5 %) were 
found in situ and 1 46 were obtained by sieving. 
They can be divided in to : 

TABL E  8 

Length of blades of 5-51 .  

mean stand.dev. S.D. skewness 

intact 42.500 1 0.766 0.861 

d istal part 29. 1 00 1 0.826 0.243 

medial  part 1 7 .800 7.433 0.872 

basal part 24. 1 67 8. 820 0.1 07 

25 m m  , 

/ 
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/ 
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/ 
/ 

/ 
/ 

/ 
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/ 
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/ / / 

/ 
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/ . � 0 0 0  
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/
/ 0 o. 

/ 

Le n gth 

/ 
/ / 

/ 

/ 
/ 

/ 

30 m m  

Fig. 2 5 .  S i  te S- 5 1 .  Plotting of length (X-axis) and width (Y

axis) of the trapezes with two acute basic angles of site S-2 (o) 

and si te S-p ( • ) . 

4 cores (2%) 
84 flakes (3 7%) 
6 1  blades (27%) 
76 i tems of other flint material ( 3 4%) 

There are two p ieces of flint completely covered by 
cortex or patina, measuring 40 X 28 mm and 
1 r X 8 mm respectively. 

5 . 2 .  r .  Cores 

The !argest core has one platform larger than 1 X 1 
mm from which 2 blades had been struck off; the 
rest of the core was patinated (dimensions 3 5 X r o  
mm). One piece has blade-like  flakes struck off one 
edge leaving negatives that seem to be too large for 

ku rtosis stand.error S .E. median n 

3 . 1 80 4.395 44.000 6 

1 .361 3.424 33.500 1 0  

3.564 1 .487 1 7 .250 25 

2.233 2.079 23.000 1 8  
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X 
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• . . .  . X ... . 

107 10
. . ...  

• X 
x1 -X 

I X 

d i stri but ion af f l i nt mater ia l  

b lade not  bu rned 

• f lake not burned

rest not  b urne d

o raw materi a l

retouch. On the other hand i t  is questionable whet
her such flakes, measuring 10 X 5 mm, were useful 
at all .  

The remaining 2 cores, measuring 1 5 X 6 mm, 
show even smaller negatives and have edged plat
forms (length more than 1 mm, width 1 mm or 
less) . 

5 . 2 . 2 .  Flakes (84) 

burned 3 2  (27%) 
dorsal side partially covered with cortex 36 (43%) 
dorsal side total ly covered with cortex 3 (4%) 
flakes without cortex or patina 44 ( 5 2 %)
dista l  parts left 7 ( 8%) 
media! parts left 1 2 ( 1 4  %) 
basal parts left 1 5 ( 1 8 %) 
intact flakes 3 8 (4 5 %) 

X 

• 

X 

X 

x too l  

X 

+ 
I 

b l a d e  burned 

:·.- f lake b urned 

rest  b urned 

0 

• 

The small number of cases for the categories of 
intact flakes and basal, media! and distal parts show 
an even distribution when the length is plotted. 

4 flakes have a platform with cortex or patina 
(6 .6%) 
3 3 flakes have an edged platform ( 5  5 %) 
8 flakes have a punctiform platform ( I 3 -4 %) 

1 6  have a plain p latform ( 2 5 %) 
1 1 flakes are twice as lang as they are wide 

p . 3 .  Blades (6 1 )  

A total of 1 2 blades are burned ( 20%) . 
dorsal side partially covered by patina or  
cortex 3 6  (43 %) 
blades without cortex or patina 44 ( 5  2%) 

X 
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X ::. 

S 5 1

Fig. 2 6 .  Si te S- 5  1 .  Distribution of the flint material. 

• 

No blade is totally covered by patina or cortex on 
the dorsal side. 

dis tal part left 10 b lades ( 1 7%)
media! part left 2 5 blades (4 l %) 
basal part left l 8 blades ( 30%) 
intact blades 6 ( 1 0%) 

8 blades have an edged platform (3 3 %) 
r 8 blades have a plain platform (66%) 
24 blades are twice as long as they are wide 

5 .  2 .4 .  Other flint /l/aterial ( 76) 

46 artefacts show traces of burning (60%) 
p artefacts show no cortex of patina (42%) 
8 artefacts are covered for 5 0% or more by cortex 

and patina ( 1 1 %) 
l artefact was used as a tool 

5 . 2 . 5 .  Tools 

type code 
no. 

8 20 

43 8 
43 5 

symmetric trapeze with acute basic 
angles 
asymmetric trapeze with 2 acute 
angles and concave sides 

total no. of trapezes 2 

short blade scraper, convex 6 
convex scraper on retouched flake 

total no.  of convex scrapers 

blade with nosed scraper 
b lade with denticulated scraper 

total 

l I 

2 
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5 7° 
5 80 
5 5 °  

49° 

600/601 
609 
6 1 0/6 1 l 
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0 

• • 0 
0 

0 
• 170 

10 
distribution ot tools 

o trapeze with ane right basal angle

o trapeze with two acute basal angles

D truncated blade 

6 borer 

� tlake with retouch 

blade with retouch 

� blade with notch; b lade denticulated 

o blade with g loss

straight scraper 630  

blade with notch 2 

• blade with use or use-retouch

t l ake with use or use-retouch

o short blade scraper, convex

o lang blade scraper, convex

• tlake scraper, convex

� denticulated blade scraper 

o round scraper

+ stra ight  scraper  on t l a ke 

flake with use retouch or traces 
wear/use 

of 

b lade denticulated total no. of tools showing traces of 
blade with retouch 4 wear/use retouch 

total no. of tools 
flake with retouch 4 

3 

27  
4 1  

The two trapezes that have been found are  plotted 
blade with gloss 7 together with the trapezes of s i te S-2 (fig. 2 5 ) .  
blade with nibbling 
blade with use retouch or traces of 
\vear 3 H · The distribution of the flint material 
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0 

S 5 1

Fig. 27. Si te S-5 1 .  Distribution of tools. 

5 .  3 .  I .  Vertica/ distrih11tio11 

Vertical plots have been made for the 1 -m strips i n  
front of  available profiles ( 1 0  m E-W and 1 0  m N
S, 26 m N-S and 3 5 m N-S) .  A lthough the number 
of fl ints is smal!, the distribution seems to be rather 
homogeneous in the black layer. 

5 .  3 . 2 .  Horizo11tal distrih11tio11 

The following features were found :  

I .  A hearth was found i n  the profile of 2 6  m N-S 
(see fig. 26) ,  which for the most part i s  still 
under the profile. I t  was clearly separated from 
the cultura l  layer by a sterile clay layer under
neath the cultural layer. As the different figures 
( 26/ 2 7) show there are no associated flints. 

2 .  A feature consisting of a bone axe, a wooden 
shaft, two stones and two associated pieces of 
flint, of which one p iece has been classified as 
unburned waste material and the other as a tool : 
a short convex blade scraper. If we look at the 
distribution of the flint  per square metre, we see 
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XI 

0.4 0.9 1 . 3 3.6 

X 
1 0  1 2  1 4  

Fig. 2 8 .  Si t e  S - 5  1 .  Distribution in percentages per square metre 

of the total flint assemblage. 

that this feature is close to a concentration area 
(fig. 28) .  

The high percentage of flint  obtained by  s1eving 
gives a more realistic distribution of flint per square 
metre than the flint found during the excavation. 
The distributions shown in fig. 26, 27 (flint found 
during the excavation) and fig. 2 8  (flints obtained 
by sieving per square metre) do match for a large 
part, but the former misses the flint concentration 
in the north-western corner. For this reason only 
the figures for flints obtained by  sieving per square 
metre were used for an analysis of the distribution 
of the different categories. 

If we consider the two lowest weight groups (0-
1 5 cg and l 6- 5 o cg) we notice a concentration ( l ) in  
XII/XIV- I I / 1 2 ;  X I V/XV- 1 2/ 1 3  ( 1 2% of total of 
weight class 0- 1 5  cg) and XIII/XIV- 1 2/ 1 3  (6%). 

0.9 

0.9 0.4 0.9 0.9 0.4 

4.0 2.7 1 .3 0.4 1 .3 0.4 0.4 0.4 

5.3 5.3 1 .8 2.2 0.4 1 .3 

1 . 3 2.7 0.9 1 .3 0.9 1 .3 0.4 0.9 

1 6  1 8  20 22 

No flint of higher weight occurs i n  this concent
ration. The other concentration (2) is present i n  
sq  uare XII/XIII- l 3 / l 4 ,  and is part of  the second 
large flint concentration (fig. 20) in which for al l  
the weight classes there are rather high values, as 
would be expected in view of the high percentages 
in the total amount of flint. For the rest of the 
weight classes there is no large deviance from the 
general distribution of flint .  The distribution of the 
groups flakes, blades and other waste material is 
difficult to interpret, while especial ly the number of 
blades is rather small (maximum 3 pieces). B lades 
seem to be underrepresented in concentration l ,

while 3 blades occur i n  square XII/XIII- 30/ 3 l 
where no other flint is found. The distribution of 
the groups burned and unburned shows no devi
ation from the general distribution pattern, con
sidering these either as a whole or is separate cate
gories of flakes, blades and other waste material. 

0.4 

1 .3 

24 
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6 .  NOTES 

Van der Waals & Waterbolk 1 976, Ente 1 976, Hacquebord 

1 976, Whalon & Price 1 9 76, De Roever 1 976, Van der 

\Vaals 1 977,  Casparie et al .  1 97 8 ,  Clason 1 97 8 ,  Clason & 
Brinkhuizen 1 97 8 ,  De Roever 1 979. 

2 !vfeiklejohn & Constandse-Westermann 1 97 8 .  

The data have kindly been provided by l\frs. ] .  P .  de  

Roever. 

4 A breakdown of the required technical equipment (a con

crete mixer annex waterpump) and the impossibility of its 

immediate replacement or repair due to the building traders 

holiday were responsible for this failure. The sieving was 

carried out after the excavation by members of the local 

group of the A. W.N.  (Archaeologische Werkgemeenschap 

Nederland) at  Lelystad, which worked out of doors in bit

terly cold weather. 
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1 0  

1 3  

Fig. z9 .  Sire S-z .  Symmetric trapeze with acute basic angles : I ,  

z ,  3 ,  4 ,  5 ,  6 ,  7 ,  8 .  Trapeze with one straight basic angle : 9, I O. 
Blade borer: I I , I Z , I 3 ,  I 4. 

2 3 

5 6 

8 
9 

il 
I I 1 1

1 2  

1 4

Fig. 30 .  Si te S-z . Blade borer: I ,  z,  3 ,  4,) . Long blade scraper, 

convex : 6, 7, 8, 9. Short blade scraper, convex : I O ,  I 1 ,  1 z , 1 3 , 

1 4. � 
Fig. 3 1 .  Site S-z.  Short blade scraper, convex : 1 ,  z. Convex 

scraper : ) ,  4, 5 ,  6, 7, 8. Round scraper: 9. Double scraper : 1 0, 

1 1 . Concave scraper: 1 z , 1 3 . � � 
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Fig. 3 2 . Sire S-2 .  Short blade scraper, straight :  1 ,  2 ,  3 ,  4. Short 

blade scraper, denticulated :  5 ,  6, 7, 8, 9. Blade scraper, nosed : 

IO, I I ,  I 2 .  1 7 5  
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Fig. 3 5 .  Si te S-4. Blade with notch : 1 .  Fragment of polished 

flint axe : z. Cores : 3 ,  4, 5 ,  6, 7, 8. Flake with secundary 

flak ing : 9, 1 0, 1 1 .  

Fig. 3 3 .  Sire S-z .  Flake with convex retouched scraper side : l ,

z .  Short truncated blade : 3 ,  4 ,  5 ,  6 ,  7 ,  8 .  Long truncated blade : 

9, 1 0, 1 1 .  

Fig. 34. Sire S-4. Long blade borer :  l ,  z .  Short blade scraper, 

convex : 3 .  Convex scraper :  4, 5 .  Double scraper : 6.  Straight 

scraper : 7.  Blade wirh retouch : 8, 9, 10, 1 1 , 1 z . 

Sire S-z. Retouched flake, blade :  1 4, 1 5 .  � 
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Fig. 36 .  Site S- 5  1 .  Symmetric trapeze with acute basic angles : 

1 .  Asymetric trapeze with two acute basic angles : 2. Straight 

sera per : 3. Blade, notched or denticulated : 4, j, 6, 9 .  Blade 

with retouch : 7, 8, I O .  Retouched flake :  1 1 . I 79 
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Fig. 3 7 .  Si te S-5 1 .  Short blade sera per, convex : 1 ,  4, 5 ,  6, 7, 10. 
Convex scraper on retouched flake :  3, 8, 9, 1 5 , 1 6 . Retouched 

flake :  z ,  1 2 ,  1 3 .  Blade with nosed sera per : 1 1 .  Blade with de

nticulated scraper: 1 4 .  




